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INTRODUCTION

Thank you for choosing the Mitsubishi MELSEC-A Series of General Purpose Programmable Con-
trollers. Please read this manual carefully so that the equipment is used to its optimum. A copy of
this manual should be forwarded to the end User.
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1. PC CPU

1. PCCPU
1.1 Configuration of a PC CPU

When a PC CPU is considered as a control ladder, it can be expressed as an
input ladder, output ladder, and a program as shown below.

Input ladder power supply LOutput ladder power supply
- - - - - - - - F Emergency stop PBO
I Y PC CPU
1 _PBO : Common !
+—o O 609——‘ H
PB1 ! !
1 ! 0X00 (M10 3Y30 , Y30 !
¢+—o0 - 01 1 } . ya MO 1 | D PL1
o Lo et e
1
I AN (>
¢—0 0—o0 o© @, 2 X10 MO — | O PL:
PB4 | & el 19630 Y32 | LS10 L1
¢+—o O 1803}—4 ’_7_|X11 gMs 9| — }.__O.OT S /‘Q J
1 1
LS11 LS12 ,!\ 13 Y33 4, K10 YSG ’1\ soL2
FRESRE 6 @ SLE v T8
LS13 ! T0 Y40 I MC2
8 J O——G1)— S LIE T I - O 60—
I
S14 LS15 ! Y30 1gY32 Y41 1 MC1
o3 ! AL O e T e e T
1 ]
i S J
(a) Input ladder (b) Program (c) Output ladder

Fig. 1.1 Configuration of a PC CPU



1. PC CPU

1.2 Devices

This section explains the devices that can be used for a MELSEC-A.
The number of points that can be used varies with the type of CPU module.

1.2.1 Input/output X and Y

Input/output X and Y are used for communications between a PC CPU and
an external device.

(1) Input X

(a) Inputs give commands and data from external devices such as
select switches, limit switches, and digital switches to the PC CPU.

(b) As for the 1=point input, virtual relay Xn is incorporated in the PC
CPU and the N/O contact and N/C contact of that Xn are used in the
program.

(c) There are no restrictions on the number of Xn N/O contracts and
N/C contacts that can be used in the program.

PCCPU \
Virtual relay - - - - - JER—
P
\N\ X10 ~
+—O0 O X10 f
NG ! o/ \
LS2 X11
—
Hs— Lo i O—
l ' !
Tﬁ ! N\ X1F N\ ]
t+—©°6©0 X1F —
N T _/
\ _/ \
Vv \V
Input ladder Program

(d) Input X numbers are expressed in hexadecimal (0 to 9 and A to F).
(2) OutputY

(a) Outputs provide program control results to external devices such as
solenoids, magnetic switches, signal lamps, and digital indicators.

(b) Outputs can be externally fetched as an equivalent to a single N/O
contact.



1. PC CPU

MELSEC-A

(c) There are no restrictions on the number of Yn N/O contacts and N/C
contacts that can be used in the program.

PCCPU \
r Load
Y10
! | @ Il MS1
I i
l Y10 |
1 [}
l Y10 |
|1 I,F | l
\ I I .
Y10
|
1 =3+
(- A J
N/ Y
Program Output ladder

(d) Output Y numbers are expressed in hexadecimal (0 to 9 and A to

F).

(e) An output Y that corresponds to an area loaded with an input unit
and an area not loaded with a unit can be used instead of internal

relay M.

(f) Y isused as an internal relay M, it cannot be latched.

(g) As shown below, output Y is controlled by the RUN keyswitch.

RUN Keyswitch

Output States

STOP

Output is turned OFF.

RUN

Operation result is output.

PAUSE

Output in the RUN state is held.

STOP — RUN

After outputting the operation result in the STOP state
again, the operation result is output.

PAUSE — RUN

After outputting the output in the PAUSE state again, the
operation result is output.
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1.2.2 Internal relay M and latch relay L

Internal relay M and latch relay L are internal aux. relays of a PC CPU that
cannot be directly output externally.

(1)

(2

Internal relay M

(a) Data is cleared by turning ON the power supply or by switching the
reset switch on the front of the CPU to RESET.

When the RUN keyswitch is set to STOP, data is cleared by switch-
ing the reset switch to LATCH CLEAR.

(b) There are no restrictions on the number of internal relay N/O
contacts and N/C contacts that can be used in the program.

(c) Internal relay M numbers are expressed in decimal (0 to 9).
Latch relay L
(a) The former state will be held even if the power supply is turned OFF.

Data is not cleared even when the power supply is turned ON or the
reset switch on the front of the CPU is switched to RESET.

(b) There are no restriction on the number of latch relay N/O contacts
and N/C contacts that can be used in the program.

(c) Latch relay L numbers are expressed in decimal (0 to 9).
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MELSEC-A
1.2.3 Linkrelay B

Link relay B is used for the MELSECNET data link.
Link relay B cannot be externally output as output Y.

(1) Linkrelay B

(a) The B number to be used by the parameter setting’s link parameter
setting by utilizing a peripheral device (such as a GPP) is allocated
to link relay B. A range that is not set can be used instead of an
internal relay.

BO | Link range fora )
master station

Link range for
station 1

The link range cannot be used as an internal relay.

to to (n =2 to 64)

Link range for
station n )

} Usable as an internal relay in all stations.
B3FF

(b) There are no restriction on the number of link relay N/O contacts
and N/C contacts that can be used in the program.

(c) Link relay B numbers are expressed in decimal (0 to 9, and A to F).

1.2.4 Annunciator F

The annunciator is used with the external fault detection program that corre-
sponded to the annunciator F number.

Therefore, when an external fault occurs, the contents of the fault are
detected by using an F number.

(1) Annunciator F

(a) When an external fault condition goes ON, the F number is stored
in a special data register (D9124 to D9132).
In addition, a special relay (M9009) goes ON.

(b) When annunciator F goes ON, the ERROR LED on the front of the
CPU flashes.
If the CPU has a LED indicator, it displays the F number.

(c) Annunciator F has a relay function.
N/O and N/C contacts can be used with the program.

(d) Annunciator F numbers are expressed in decimal (0 to 9).



1. PC CPU

1.2.5 TimerT

The PC CPU uses three kinds of upcount timers: 10 msec timers, 100 msec
timers, and 100 msec retentive timers.

As for number allocation, initial values are set.

However, they can be changed in 8-points units.

Example of |
initial values 100 msec I 10 msec
0 timer 199 200 timer 255
Set in 8-point | |
units by changin
the par);meterg. ° 100 msec I 10 msec | 100 msec
0 timer timer retentive timer 255

(1) 100 msec timer T

(a) When the input condition has been established, the measurement
is started.

And then, when the current value equals the set value, the timer
contact goes ON.

(b) If an input condition becomes disestablished, the measurement
value of the 100 msec timer becomes 0, and the contact goes OFF.

Example
K50 OoN
X5 X5 OFFON ) }—
}__'L T2 coil OFF 5 sec ( Jq:
Input T2 contact OFF—-——J
condition 100 msec
timer

(c) Set the set value in decimal.
When 5.0 seconds is set, it is K50.
Also, the data in data register D can be set to a set value (0.1 to
3276.7 seconds).

(d) The precision is +2 scan time and -1 scan time.

(The time from when the input condition goes ON until the timer
contact operates)

(e) Timer T numbers are expressed in decimal (0 to 9).
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(2) 10 msectimer T

(a) When the input condition has been established, the measurement
is started. '

And then, when the current value equals the set value, the timer
contact goes ON.

(b) If an input condition becomes disestablished, the measurement
value of the 10 msec timer becomes 0, and the contact goes OFF.

Example

ON|

K500 x5 OFF

X5 ON b
L T205 coil OFF \ 5 sec

ON :

Input
condition T205 contact OFF

10 msec
timer

(c) Set the set value in decimal.
When 5.00 seconds is set, it is K500.
Also, the data in data register D can be set to a set value (0.01 to
327.67 seconds).

(d) The precisionis +2 scan time and -1 scan time. (The time from when
the input condition goes ON until the timer contact operates)

(e) Timer T numbers are expressed in decimal (0 to 9).
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(3) 100 msec retentive timer

(a) When the input condition has been established, the measurement
is started.

(b) And then, when the current value equals the set value, the timer
contact goes ON.

" Even if the input‘ condition becomes disestablished, the current
value (measurement value) of the 100 msec retentive timer is held
and the contact state does not change.

(c) The measurement value of the 100 msec retentive timer becomes
G by executing the RST instruction, and then the contact goes OFF.

Example

K100 ON

xs I r——l

|} T254 X5 OFF l——l 1.5
L 9 sec sec 6 sec
Input

condition 100 msec
retentive timer

X7
|} RST | T2s4 X7  OFF
LReset
INPUt 7954 reset
instruction
T254 coil OFF

T254 contact OFF

T254 current value[0—>1 to 90 » 91 to 100> 0—> 1 to 60 —

(d) Set the set value in decimal. When 10.0 seconds is set, it is K100.
Also, the data in data register D can be set to a set value (0.1 to
3276.7 seconds).

(e) The precision is ascertained by the following formula:

+2a scan time to -a scan time
a: The number of ON times until count out

(f) Timer T numbers are expressed in decimal (0 to 9).
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1.2.6 CounterC

Counter C detects the ON/OFF of an input condition in an addition expression
and also counts (adds).

(1) Counter C
(a) Set the set value in decimal. K1350 is the count that can be added
to 1350. Also, data in data register D can be set to a set value. The
max. set value is 32767.

(b) The max. count speed is shown below.

Max. count speed (time/sec)

10n ts: Scan time (unit: msec)
ts n : Duty (%)

(c) Even if the input condition goes OFF, the count value in the counter
is not cleared. Use an RST instruction to clear the count value in

a counter.
X6 K1350
| | /C_B\ The C8 contact is operated by
11 "/ the 1350th time X6 goes ON.
Cc8
f (=)
X20
< i } RST Clearing a counter

(d) Some CPUs can use a counter as an interruption counter by creat-
ing a counter in the interruption program and setting it in the
parameter as an interrupt.

(e} Counter numbers are expressed in decimal (0 to 9).



1. PC CPU '

1.2.7 DataregisterD

Data register D is the memory where data in the PC CPU is stored.
(1) Data register D

(a) A 1-point data register is composed of 16 bits. Read/write is
" enabled in 16-bit units.

(b) 2 points are used to handle 32-bit data. The data register number
designated by the 32-bit instruction holds 16 bits and the designated
data register number + 1 holds the higher 16 bits. :

Example When the DMOV instruction is used

l | | | l Data in X0 to 1F is
0 | |1 ! DMOVL K8X0 I Do stored in DO and D1.
K5to 8
K4 or less
D1 DO

Higher 16 bits | Lower 16 bits

(X1F to X10) (XF to X0)

(c) Data stored in a sequence program is held until other data is stored.

(d) Data stored in a data register is cleared by turning ON the power
supply or switching the reset switch to RESET. Also, when the RUN
keyswitch is set to STOP, data is cleared by switching the reset
switch to LATCH CLEAR.

(e) Values that can be stored

Decimal Hexadecimal
16 bits -32768 to 32767 0 to FFFF
32 bits -2147483648 to 2147483647 0 to FFFFFFFF

(f) Data register D numbers are expressed in decimal (0 to 9).

1-10
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1.2.8 Link register W
Link register W is the data register in the MELSECNET data link.

(1) Link register W

(a) The W number to be used by the link parameter setting of the
parameter of a peripheral device (such as a GPP) is allocated to the
link register. A range that is not set can be used instead of a data

register.

wo Link range for a

master station

Link range for

station 1 )
> Wi in the link range cannot be used as a data regis-

ter. (n=2 to 64)

to to

Link range for
station n

} Available as a data register in all stations.
W3FF

(b) A 1-point link register is composed of 16 bits. Read/write is enabled
in 16-bit units. '

(c) 2 points are used to handle 32-bit data. The link register number
designated by the 32-bit instruction holds 16 bits and the designated
link register number + 1 holds the higher 16 bits.

Example When the DMOV instruction is used

I | L [ ' Data in X0 to 1F is
| |1 | DMOV I K8X0 I Wo stored in WO and W1.

Wi Wo

Higher 16 bits | Lower 16 bits

(X1F to X10) (XF to X0)

1-11



1. PC CPU

(d) Data stored in a link register is cleared by turning ON the power
supply or switching the reset switch to RESET. Also, when the RUN
keyswitch is set to STOP, data is cleared by switching the reset

switch to LATCH CLEAR.

(e) Values that can be stored

Decimal Hexadecimal
16 bits -32768 to 32767 0 to FFFF
32 bits -2147483648 to 2147483647 0 to FFFFFFFF

(f) Link register W numbers are expressed in hexadecimal (0 to 9, and

A to F).

1-12
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1.2.9 File register R

File register R can be used with data register D in the same way as for a
sequence program. '

(1) File register R

(a) The file register can be used to enlarge the data register. It can be
utilized by setting the number of device points by using the parame-
ter’'s memory capacity setting.

(b) The user memory area is utilized for a file register.

(c) A 1-point file register is composed of 16 bits. Read/write is enabled
in 16-bit units.

(d) 2 points are used to handle 32-bit data. The file register number
designated by the 32-bit instruction holds 16 bits and the designated
file register number + 1 holds the higher 16 bits.

Example | When the DMOV instruction is used

l | | [ Data in X0 to 1F is
l [ { DMOV ] K8X0 [ RO stored in RO and R1.

R1 RO

Higher 16 bits | Lower 16 bits

(X1F to X10) (XF to X0)

(e) Data stored in a file register holds its state even when the power
supply is turned OFF. Data is not cleared even if the power supply
is turned ON or the reset switch is set to RESET. If the RUN
keyswitch is set to STOP, data cannot be cleared by switching the
reset switch to LATCH CLEAR.

(f) Write 0 by using an MOV(P) or FMOV(P) instruction to clear the file
register.

Example When RO to 1023 (1 Kpoint) is cleared

}__,. l————4 FMOVP | ko | Ro | K1024 ‘—*

1-13



1. PC CPU

(g) Values that can be stored

Decimal Hexadecimal
16 bits -32768 to 32767 0 to FFFF
32 bits -2147483648 to 2147483647 0 to FFFFFFFF

(h) File register R numbers are expressed in decimal (0 to 9).

1-14
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1.2.10 Accumulator A

Accumulator A is the data register in which the operation results of the basic
instructions and application instructions are stored.

(1) Accumulator A

(a) The operation results of the following basic instructions and appli-
cation instructions can be stored:

Instructions | Functions | Instructions | Functions | Instructions | Functions
SER Data ROR ROL
SERP search RORP ROLP
SUM DROR RCL
Accumula- Accumula-
SUMP Bit check DRORP tor r|ght RCLP tor Ie‘ft
rotation rotation
DSUM RCR DROL
DSUMP RCRP DROLP
DRCR DRCL
DRCRP DRCLP

(b) When the above instructions are not used, the accumulator can be
used with a sequence program as well as a data register.

(c) A 1-point data register is composed of 16 bits. Read/write is

enabled in 16-bit units.

(d) Two accumulators (A0 and A1) are provided. Accumulator A0 holds
the lower 16 bits and A1 holds the higher 16 bits when used with a
32-bit instruction. Therefore, A1 cannot be designated when a 32-bit
instruction is used.

(e) Data stored in an accumulator is cleared by turning ON the power
supply or switching the reset switch to RESET. Also, when the RUN
keyswitch is set to STOP, data is cleared by switching the reset
switch to LATCH CLEAR.

(f) Values that can be stored

Decimal Hexadecimal
16 bits -32768 to 32767 0 to FFFF
32 bits -2147483648 to 2147483647 0 to FFFFFFFF

(g) Accumulator A numbers are expressed in decimal (0 to 9).

1-15
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1.2.11 Index registers Zand V

= MIELSEC-A

Index registers Z and V add contents to device (X, Y, M, B, L,F, T,C,D, W,
R, K, H, and P) numbers and indirectly change device numbers.
Devices to be allocated vary with the type of CPU module.

(1) Index registers Z and V

(a) Program example

Example

165

When the DMOV instruction is used

159

{mov | ks |

z

[ Mov [ kaxo | psz |—

D5Z means D(5+Z) = D8

(b) An index register can be used for a sequence program as well as a

data register.

(c) A 1-point index register is composed of 16 bits. Read/write is
enabled in 16-bit units.

(d) Index register Z holds the lower 16 bits and V holds the higher 16
bits. Therefore, V cannot be designated when a 32-bit instruction

is used.

Example When the DMOV instruction is used

[pmov | ksxo | Ro }——i

\

z

Higher 16 bits

Lower 16 bits

(X1F to X10)

(XF to X0)

Data in X0 to 1F is
stored in V and Z.

(e) Data stored in an index register is cleared by turning ON the power
supply or switching the reset switch to RESET. Also, whenthe RUN
keyswitch is set to STOP, data is cleared by switching the reset
switch to LATCH CLEAR.

1-16
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(f) Values that can be stored

Decimal Hexadecimal
16 bits -32768 to 32767 0 to FFFF
32 bits -2147483648 to 2147483647 0 to FFFFFFFF

(g) Index registers Z and V numbers are expressed in decimal (0 to 9).

Z1 to Z6 and V1 to V6 can be used only with an A2A and ABACPU. The following chart
shows the combinations for handling them as 32-bit data.

' Higher 16 Bits Lower 16 Bits
\"Al Z1
v2 z2
V3 Z3
V4 Z4
V5 Z5
Ve Z6

1-17



1. PC CPU

1.2.12 Nesting N

Nesting devices (nesting structures) are used for master control MC instruc-

tions.

(1)

Nesting N

(a) Master control’s nesting (N) is used from the lower numbers. (NO to
N7) '
If nesting is not used, the same number’s N can be used anytime.

(b) The conditions for turning ON the master controls are as follows:

(o [ o [ws |
(o [ w1 [we

When condition A goes ON
When conditions A, B, and C go ON

When conditions A and B go ON

NO —

—M15

N1 ==M16

N2 ——M17

-

Executed when condition A
is established.

Executed when conditions A
and B are established.

Executed when conditions
A, B, and C are established.

The N2 to N7 condition is
canceled.

Executed when conditions A
and B are established.

The N1 to N7 condition is
canceled.

Executed when condition A
is established.

The NO to N7 condition is
canceled.

Executed independently of
conditions A, B, and C.

(c) The timer and the counter when the master control goes OFF are
as follows: '

100 msec timer and 10 msec timer: Count value becomes 0.

100 msec retentive timer: The state of the present count value is

retained.

Counter: The state of the present count value is retained.
OUT instruction: All are turned OFF.
SET and SFT instructions: An output that went ON stays ON.

(d) Nesting N numbers are expressed in decimal (0 to 9).

1-18
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1.2.13 Pointer P

Pointer P shows the jump destination of branch instructions (CJ, SCJ, CALL,
JMP).  The pointer number put at the head of the program of a jump destina-
tion is called a label.

(1) Pointer P
(a) If the same label is used several times, an error occurs.

(b) P255 always shows END.

P255 can be used as a device for CJ and SCJ instructions, etc.
However, it cannot be used as a label. Nor can it be used as a
CALL instruction device.

Pointer
X13
33 { } cJ m When X13 goes ON, the pro-
gram jumps to label P20 (step

37 11 501).

Label T

\PZO . 2

501 { T

723 = lr When X17 goes ON, the pro-

gram jumps to END.

727 | —

(c) When the CHK instruction is used, P254 is used as a label of the
CHK instruction’s ladder block. When the CHK instruction is not
used, P254 can be used in the same way for P0 to 253.

(d) Pointer P numbers are expressed in decimal (0 to 9).

1-19
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1.2.14 Interrupt pointer |

Interrupt pointer | is used as a jump destination (label) to interrupt the
execution of a main program and execute an interrupt program that corre-
sponds to an interrupt factor with the highest priority when an interruption
occurs.

However, an El instruction for interruption enabled is necessary at the head
of the main program. .
(1) Interrupt pointer |

(a) Interrupt pointer | is put at the head of the interrupt program as a

label.
Label
\ { FEND ’—
115 | | O

Interrupt program

IRET }'—-

(b) The use of interrupt pointers is shown below.

Priorities Interrupt Pointers Interrupt Sequence Program Start Factors
High 10 . Process interrupt 1st point interrupt
I Unit (Al61) 2nd point interrupt
2)
to 8
Low 115 16th point interrupt
High 116 Sequence start occurrence unit 1st unit I:ssn;mbl;ezg;;he
121 (AD51) sthunit | | tanss wih the
K 122
to Unusable
Low 128
High 129 Interrupt every 40 msec
% 130 Interrupt every 20 msec
Low 131 terrupt every 10 msec

1-20
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(c) When 129 to 131 exist in a program, the program jumps to the
interrupt program at every interruption time and is executed.

Sequence program

] 1 g s B N ey

131 130 129 131 131 130 131 131 130 129

H ﬂ Interrupt every 40 msec

Interrupt every 20 msec -
Interrupt every 10 msec

(d) Pointer | numbers are expressed in decimal (0 to 9).
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1.3 Parameter Setting

When operating the GPP/PHP, set the parameters prior to the mode selec-
tion. The parameter setting refers to the setting of parameters which meet
the used system before performing the creation of program. When the pa-
rameter setting is not performed (initial status), values shown in the following
table are automatically set to the parameters as default values.

CPU A0J2CPU AOJ2HCPU A1SCPU(S1) A2CCPU A1CPU, AINCPU
Parameter Parameter Parameter Parameter Parameter
ftem Default value setting range Default vakue setting range Default value setting range Default value setting range Default value setting range
Suqu- 1 to 7K steps 1 to 8K steps 0 to 8K steps 1 to 8K steps 1 to 6K steps
ence 3K steps in units of 6K steps. in units of 6K steps in units of 6K steps [ in units of 6K steps in units of
Main | Program 1K step 1K step 1K step 1K step 1K step
Program | wicro- 0'to 14K bytes 0 1o 14K bytes 0t0 10K bytes
computer OK byte 0 to 12K bytes OK byte 0 to 14K bytes OK byte in units of OK byte in units of OK byte in units of
program 2K byte 2K bytes 2K bytes
2_ Sequ-
] ence _— No setting —_— No setting _— No setting _— No setting OK step No setting
> sub- program
3 program
§ Micro-
E computer —_— No setting —_— No setting — No setting —_— No setting 0K byte No setting
° program
o
£
3 0 to 4K points 0 to 4K points 0 to 4K points
File register _— _ OK point [ in units of OK point in units of 0K point in units of OK poimt No setting
1K point 1K point 1K point
0to 4032 °1 0 to 1600K 0 to 4032
; points. 0, 2 to 64K points 0, 2 to 64K points  *1
Comment capacity 64K bytes [ in units of OK byte bytes OK byte in units of OK byte bytes OK byte in units of ]
64 points 64K points 64 point
Sampling trace No No setting No Yes/No No Yes/No No Yes/No No No setting
States latch No No setting No Yes/No No Yes/No No Yes/No No No setting
BO to 3FF BO to 3FF 80 to 3FF BO to 3FF
TO to 255 . TO0 to 255 TO to 255 TO to 255
No latch CO to 255 CO0 to 255 CO to 255 CO to 255
Latch range setting 172 latch 1/2 latch _— DO to 1023 _— DO to 1023 _— DO to 1023 —_— DO to 1023
All latch WO to 3FF WO to 3FF WO to 3FF WO to 3FF
[ in units of in units of in units of in units of
1K point 1 point 1 point 1 point
Number of Number of Number of Number of
link stations: link stations: link stations: link stations:
11to64 1to64 1to64 1to 64
Input (X): Input (X): Input (X): Input (X):
X0 to FF X0 to 1FF X0 to FF X0 to FF
Output (Y): Output (Y): Output (Y): Output (Y):
YO to FF YO to IFF YO0 to FF YO to FF
Link range Link relay (B): Link relay (B): Link relay (B): Link relay (B):
R aciﬁcagon —_ No setting _— BO to 3FF —_— BO to 3FF _— BO to 3FF —_— BO to 3FF
P Link registor Link registor Link registor Link registor
o Wy (W): Wy
WO to 3FF WO to 3FF WO to 3FF WO to 3FF
Monitor time: Monitor time: Monitor time: Monitor time:
10ms to 10 ms to 10 ms to 10 ms to
2000 ms 2000 ms 2000 ms 2000 ms
in units of in units of in units of in units of
10 ms 10ms 10ms 10ms
128 128 128 128 128
- Iph ric Iph i alphanumeric alphanumeric alphanumeric
Print title entry and special and special and special and special and special
characters characters characters characters characters
Program verity Prf:gram verity Pr.ogram verity Pr_ogram verity Prpgram verity
i riof to ’ prior to i prior to ) prior to X prior to
Program verify P it Program verity | monitor Program verify | monitor Program verify | monitor Program verify | monitor
prior to Tonr";’mew prior to = perfomed/ prior to = perfomed/ prior to = perfomed/ prior to = perfomed/
monitor 'f':l monitor not monitor not monitor not monitor not
Ladder monitor = not erformed =not performed = not performed = not performed = not performed
mode setting Perfomed Mgnitovrm Perfomed Monitor Perfomed Monitor Perfomed Monitor Perfomed Monitor
Monitor destination Monitor destination Monitor destination Monitor destination Monitor destination
destination -ePCIde;ce destination = status data | destination = status data | destination = status data | destination = status data
= PC m =PC Idevice = PC Idevice =PC /device = PC /device
d e;:ory memory memory memory memory
e data data data data
6 digits of 6 digits of 6 digits of 6 digits of
: hexadecimal hexadecimal hexadecimal hexadecimal
Entry cade No No setting number . number number number
(0to9,AtoF) (0Oto9,AtoF) (0to9,AtoF) (Oto9,AtoF)
MELSECNET/MINI
automatic refresh
setting
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CPU A0J2CPU A0J2HCPU A1SCPU(S1) A2CCPU A1CPU, AINCPU
Parameter Parsmeter Pameter Parameter Parsmeter
tem Default value setting range Default value setting range Default value setting range Default value setting range Default value setting range
Total of
remote
stations:
1064
Total of Online mode:
remote Automalic
. stations: 64 online returan
eeing Crline mode: | enabled. — | —
online returan | Head station
enabled number:
1 to 61
Protocal:
MINI
Ino-protocol
Setting of internal
relay (M), latch By latch range MO to 999 M/USO to Mo to 999 MO to 999 MO to 999
relay (L), step No seting | L1000 to 2047 2047 L1000 to 2047 | WSO 02047 | | 1650 16 2047 | MIL/SO %0 2047 | | 1060 10 2047 | /LSO to 2047
relay (S)
10 ms to 10 ms to 10 ms to 10ms to
Watch dog timer No No setting 200 ms i:?rgé":’ 200 ms iﬁ?ﬁ‘?‘;ﬂ; 200 ms iﬁﬁoi::’ 200 ms i:%oﬂ?;n:'
[ 10ms ] [ 10 ms [ 10 ms [ 10 ms
Setting of Setting of Setting of Setting of
100 ms: 100 ms, 10 ms,| 100 ms: 100 ms, 10 ms,| 100 ms: 100 ms, 10ms,| 100 ms: 100ms, 10ms,
. - . TOto 199 retentive T0 to 199 retentive TOto 199 retentive TO to 199 retentive
Timer setting No No setting 10 ms: timers 10 ms: timers 10 ms: timers 10 ms: timers
T200 to 255 [ in units of T200 to 255 [ in units of ] T200 to 255 in units of T200t0 255 [T in units of
8 points 8 points 8 points 8 points
0, 16, 32, 48, 0, 16, 32, 48, 0, 16, 32, 48, 0, 16, 32, 48,
64 points 64 points. 64 points 64 points
o Input (X) « Input (X) * Input (X) « Input (X)
unit unit unit unit
170 assignment No No setting _— ¢ S:il!p“' \) —_— * S:i?m ) _— M a:it‘pu! 4 _— ¢ S:i?m \}
2 « Special unit « Special unit « Special unit « Special unit
% « Empty slot « Empty slot « Empty slot « Empty slot
° in unit of in unit of in unit of ] [ in unit of
§ 186 points 16 points 16 points 16 points
o
.5 X0 to
2 X0 to 1FF FRAISCEY) _ Xoto 1FF _ _ XOtoFF
kS Only 1 point AISC‘;U-Si Only 1 point Only 1 point
2 Remote can be set for '(Onl 1 oinl) can be set for can be set for
RUN/PAUSE No No setting _— RUN contact. —_— can ge spel for RUN contact. —_— RUN contact.
selting setting of only RaUN lact setting of only setting of only
pause contact i c‘:; c'. pause contact pause contact
is not allowed. setting of only is not allowed. is not allowed.
pause contact - = —
is not allowed.
Continuation Stop/ Continuation Stop/ Continuation Stop/ Continuation Stop/
« Fuse blow | continuation « Fuse blow | continuation « Fuse blow continuation * Fuse blow | continuation
* Operation ¢ Fuse blow « Operation * Fuse blow * Operation * Fuse blow « Operation o Fuse blow
error ¢ Operation error * Operation error * Operation error ® Operation
Stop error Stop error Stop ermror Stop error
RUN mode at error No No settin « 1/0 unit « /0 unit * 170 unit  1/0 unit © 1/0 unit © /0 unit * 1/0 unit o /O unit
9 verify error verify error verify error verify error verify error verify error verify error verify error
* Special  Special * Special * Special « Special e Special * Special * Special
functi functi functi function functon function function function
o Unit * Unit o Unit * Unit « Unit * Unit * Unit o Unit
operation operation operation operation operation operation operation operation
efror error efrror L. error efror error error ofror
‘ﬁ:;:;c:;::, No No setting No No setting No No setting No No setting No No setting
Output of Output of Output of Output of
Operation status prior Operation status prior Operation status prior Operation status prior
STOP - RUN No No settin status prior to STOP or status prior to STOP or status prior to STOP or status prior to STOP or
output mode ° s 9 to STOP is result one to STOP is result one to STOP is result one to STOP is result one
regenerated scan after regenerated scan after regenerated scan after regenerated scan after
operation operation operation operation
; COto 255 CO to 255 CO to 255
(lgtoel:::}e; ::ung:sr) No No setting —_— in units of i— in units of —_— No setting -_— [ in units of
P 8 points 8 points 8 points
A1 and A2CPU is set for direct
4 d Vrafresh d di mode.
Can be changed di Can be changed directrelresh A1NCPU and A2NCPU can be
170 control mode Direct fixed ;‘el for dire;:tmode before Set for dire‘c! mode before Refresh fixed changed directrefresh with
delive deliver switch.
Y- ¥ Set for direct mode befor
delivery.
*4 . H :
(1) *1: When the A0J2 is used, only 95 points of comment data (FO to
F94) can be transferred. When the A1CPU is used, only 128
points (FO to F127) can be transferred.

2) After setting each parameter, always press [END]. If another
screen is desplayed without pressing [END], the old data is valid
and the new data is not entered. To return to the preceding
screen, also press [END].
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MELSEC-A

CPU A2CPU, A2NCPU A2ACPU A3CPU, ASNCPU A3HCPU, A3MCPU A3ACPU
Parameter Parameter Parameter Parsameter Parameter
Item Default value setting range Default value setting range Default value setting range Default vakie setting range Default value setting range
Suqu- 1 to 14K steps 1 to 14K steps. 0 to 30K steps 0 to 30K steps 0 to 30K steps
ence 6K steps [ in units of 6K steps [ in units of 6K steps [ in units of 6K steps in units of ] 6K steps [ in units of
Main | Program 1K step 1K step 1K step 1K step 1K step
rogram
prog Micro- 0 to 26K bytes 0 to 58K bytes 0 to 58K bytes
computer OK byte [ in units of No setting 0K byte in units of OK byte [ in units of —_— No setting
program 2K step 2K bytes 2K bytes
] Sequ- 0 to 30K steps 0 to 30K steps . 1 to 30K steps
g' ence OK step No setting No setting OK step in unites of - OK step in units of ] OK step [ in units of
2| sub- program 1K step 1K step 1K step
=3
g| P
¢ N Micro- 0 to 58K bytes 0 to 58K bytes
- computer OK byte No setting —_— No setting 0K byte [ in units of OK byte [ in units of —_— No setting
o program 2K bytes 2K bytes
£
;"’; 0 to 4K points 0 to 8K points 0 to 8K points 0 to 8K points. 0 to 8K points
File register OK point [ in units of OK point [ in units of OK point [ in units of OK point [ in units of OK point in units of
1K point 1K point 1K point 1K point 1K point
0 to 4032 0 to 4032K 0 to 4032K
: points 0, 21to 64K points points 0, 2to 64K
Comment capacity OK byte [ in units of 0K byte bytes 0K byte [ in units of OK byte [ in units of OK byte bytes
64 points 64 points 64 points
Sampling race No Yes/MNo No No setting No Yes/No No Yes/No No No setting
States latch No Yes/No No No setting No Yes/No No Yes/No No No setting
BO to FFF BO to FFF
BO to 3FF TO to 255, BO to 3FF BO to 3FF TO to 255,
T0 to 255 256 to 2047 TO to 255 TO to 255 256 to 2047
CO to 255 CO0 to 255, CO to 255 CO to 255 CO to 255,
Latch range setting DO to 1023 256 10 1023 R DO to 1023 - DO to 1023 - 256 to 1023
WO to 3FF DO to 6143 WO to 3FF WO to 3FF DO to 6143
[ in units of WO to FFF [ in units of [ in units of WO to FFF
1 point [ in units of 1 point 1 point [ in units of
1 point 1 point
Number of Number of Number of Number of Number of
link stations: link stations: link stations: link stations: link stations:
1to64 1to64 11064 1to 64 1to64
Input (X): Input (X): Input (X): Input (X): Input (X):
X0 to 1FF X0 to 1FF X0 to 7FF X0 to 7FF X0 to 7FF
Output (Y): Output (Y): Output (Y): Output (Y): Output (Y):
YO to 1FF YO to 1FF YO to 7FF Y0 to 7FF Y0 to 7FF
Link range Link relay (B): Link relay (B): Link relay (B): Link relay (B): Link relay (B):
spadﬁmgon BO to 3FF B to 3FF BO to 3FF BO to 3FF - BO to 3FF
Link registor Link registor Link registor Link registor Link registor
(W): (W): (W): (W): (W):
WO to 3FF WO to 3FF WO to 3FF WO to 3FF WO to 3FF
Monitor ime: Monitor time: Monitor time: Monitor time: Monitor time:
10 ms to 10ms to 10 ms to 10 ms to 10msto
2000 ms 2000 ms 2000 ms 2000 ms 2000 ms
[ in units of [: in units of [ in units of [ in units of [ in units of
10ms 10ms 10ms 10ms 10ms
128 128 128 128 128
- alphanumeric alph Iph (l iph Iph ic
Print title entry and special and special and special and special and special
characters characters characters characters characters
Program verity Program verity Program verity Program verity Program verity
prior to prior to prior to prior to prior to
Program verity | monitor Program verify | monitor Program verify | monitor Program verity | monitor Program verify | monitor
prior to = perfomed/ priof to = perfomed/ prior to = perfomed/ priof to = perfomed/ prior to = perfomed/
monitor not monitor not monitor not monitor not monitor not
Ladder monitor =not performed = not performed = not performed = not performed = not performed
mode setting Perfomed Monitor Perfomed Monitor Perfomed Monitor Perfomed Monitor Perfomed Monitor
Monitor destination Monitor destination Monitor destination Monitor deslination Monitor destination
destination = status data | destination = status data | destination = status data | destination = status data | destination = status data
=PC Idevice = Idevice = PC Idevice = PC Idevice = PC Idevice
memory memory memory memory memory
data data data data data
6digits of 6 digits of 6 digits of 6 digits of 6 digits of
E hexadecimal hexadecimal hexadecimal hexadecimal hexadecimal
ntry cade
number number number number number
(0to9, AtoF) (0109, Ato F) (0109, AtoF) (0to9,AtoF) (0to 9, AtoF)
MELSECNET/MINI Number of Number of
automatic refresh ::g'j:;_o(’) modules: ::2::;,0‘; modules:
setting . Oto8 . Oto8
Remote terminal
setting
Setting of internal
relay (M), latch MO to 999 MLSO to | MO1eS%8 | Mwso MO to 999 MILISO to MO to 999 MLSO to Mz%géi:g?m MIL/SO to
relarzlg;),(;;ep L1000 to 2047 2047 L1000 to 2047 2047 L1000 to 2047 2047 L1000 to 2047 2047 L1000 to 2047 2047
E’ 10ms to 10ms to
% : 2000 ms 2000 ms
8| Watch dog timer 200 ms [in units of 200 ms 200 ms [in units of 200 msec fixed 200 msec fixed
§ 10 ms 10ms
k]
s TO to 2047, TO to 2047,
> setting of setting of
8 Setting of Points used: 100 ms, Setting of Setting of Points used: 100 ms,
g 100 ms: 100 ms, 10 256 10 ms,or 100 ms: 100 ms, 10 100 ms: 100 ms, 10 256 10 ms, or
< Timer settin TOto 199 ms, retentive | 100 ms: retentive TOto 199 ms, retentive TO to 199 ms, retentive 100 ms: retentive
9 10 ms: timers TO to 199 timers | 10ms: timers 10 ms: timers TOto 199 timers
T200 to 255 [ in units of 10 ms: in units of 8 T200 to 255 [ in units of T200 to 255 [in units of 10 ms: in units of 8
8 points T200 to 255 points; for 8 points 8 points T200 to 255 points; for
T256 and T256 and
over, 16 pointy lover, 16 point;
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CPU A2CPU, A2NCPU A2ACPU A3CPU, A3NCPU A3HCPU, A3MCPU A3ACPU
Parameter Parameter Parsmeter Parameter Parameter
ftem Default value | otting range Default value | _ i g range Defauit value | o etting range Default value | _ oo g range Defsuit value | etting range
0, 16, 32, 48, 0, 16, 32, 48, 0, 186, 32, 48, 0,16, 32, 48, 0, 16, 32, 48,
64 points 64 points 64 points 64 points 64 points
 Input (X) * Input (X) « Input (X)  Input (X)  Input (X)
unit unit unit unit unit
i * Output (Y) « Output(Y) * Output (Y) ¢ Output (Y) ¢ Output (Y)
VO assignment unit unit unit unit unit
* Special unit * Special unit « Special unit * Special unit « Special unit
« Empty slot « Empty slot « Emply slot « Empty slot * Empty slot
in units of in units of in units of in units of in units of
16 points. 16 points 16 points. 16 points 16 points
X0 to 1FF X0to 1IFF X0 to 7FF X0 to 7FF X0to7FF  _
Only 1 point’] Only 1 point Only 1 point ] Only 1 point ] Only 1 point
Remote can be set for can be set for can be set for can be set for can be set for
RUN/PAUSE RUN contact. _ RUN contact. — RUN contact. RUN contact. — RUN contact.
setting setting of only setting of only setting of only setting of only| setting of only|
pause contact pause contact pause contact pause contact pause contact
is not allowed. | is not allowed.| is not allowed. is not allowed. is not allowed
Continuation Stop/ Continuation Stop/ Continuation Stop/ Continuation | Stop/ Continuation Stop/
o Fuse blow | continuation o Fuse blow | continuation o Fuse blow | continuation o Fuse blow | continuation « Fuse blow | continuation
« Operation * Fuse blow * Operation » Fuse blow « Operation * Fuse blow * Operation * Fuse blow * Operation « Fuse blow
error * Operation error * Operation error « Operation error * Operation error * Operation
_g Stop error Stop error Stop error Stop error Stop error
% | RUN mode aterror| | © VO unit * 1/0 unit © /O unit * 1/0 unit * /O unit © /O unit « /0 unit  I/O unit © 1/0 unit « 170 unit
° verify error verify error verify error verify error vexify error verify error verify error verify error verify error verify error
§ * Special * Special * Special  Special * Special o Special * Special * Special * Special  Special
§ function fonct fonch funct fonct funct functi fonct Finet funch
2 o Unit * Unit o Unit © Unit o Unit * Unit « Unit « Unit o Unit * Unit
Fa operation operation operation perati P P perati operation operation operation
2 error orror error error error error error error error error
®
3 ] ;Switching‘ £
Annunclator . " Displa; Displa; F number indication of
display mode No No setting No No setting No Yes/Nc): No Yoz‘Ng indication number and
comment
Output of Output of Output of Output of Output of
Operation status prior Operation status prior Operation status prior Operation status prior Operation status prior
STOP — RUN status prior to STOP or status prior to STOP or status prior to STOP or status prior to STOP or status prior to STOP or
output mode to STOP is result one to STOP is result one to STOP is result one to STOP is result one to STOP is result one
regenerated scan after regenerated scan after regenerated scan after regenerated scan after regenerated scan after
operation operation operation operation operation
CO to 1023_ __COto 1023
Whether C224} Whether C224
CO to 255
to C255 are to C255 are
Counter setting .co to 255 . used or not _CO to 255 Whether €224 to C255 are . used or not
in units of 256 points in units of used or not can be setto 256 points
(Interrupt counter) [ 8 poi can be set to . : can be set to
points " 8 points corresponding interrupt
corresponding ) pointers | cor'vespoming
interrupt interrupt
pointers | _| | pointers |
InpuVYoutput in
A1, A2CPU is set for direct A3CPU is set for direct mode. direcl'mofie
mode. Inputin direct
A1N, A2NCPU can be changed ASNCPU can be changed I in| mod
1/0 control mode direc : . 9 Refresh fixed direct/refresh with switch. ng h N r Refresh fixed
irectrefresh with switch. Set for direct mode before direct mode in refresh
Set for direct mode before delive: mode
delivery. . Inputoutputin
refresh mode

Due to the capacity of CPU memory and memory cassette, it is dometimes impossible to
set the capacity for programs, file registers and comments all at the maximum value.
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2. ALLOCATION OF /O NUMBERS
2.1 1/0 Numbers of a Compact Type A0J2 and A0J2H

In the case of compact types, the X/Y numbers are decided automatically by
the 1/0 module’s setting numbers.
If an A6GPP is used, I/O allocation cannot be done.

Since the allocation of I/O numbers is one of the necessary conditions for
configuring a system, if the allocation is wrong, it will cause a malfunction.
This section explains the allocation of an I/0 module’s I/O numbers.

(1) Each I/0 module and extension unit slot occupies 64 points. The allo-
cations of input (X) and output (Y) are as follows.

(a) Input (X).......... First 32 points
(b) Output (Y)....... Latter 32 points
[—Example—“—_—”‘—“—‘—__—‘

When the 1/0 module setting number is 0, the I/O numbers of each
| I/0 module are as follows: |

A0J2-E56 A0J2-E28 A0J2-E32 AO0J2-E24
(56-point (28-point (32-point (24-point
l module) module) %0 module) module) |

Vacant |

Vacant

Vacant

Vacant Vacant |

L - - - .

(2) The head I/0 numbers of an I/0 module is provided as follows in ac-
cordance with the I/0 module setting numbers:

Setting 0 1 2 3 4 5 6 7

Head input number X00 X40 X80 XCO X100 | X140 | X180 | X1CO

Head output number Y20 Y60 YAO YEO Y120 | Y160 | Y1AO | Y1EO

(3) Allocations of I/0O numbers are not done in the order of a connection
of an extension cable connections. They are allocated in the order of
I/0 module setting numbers.
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MELSEC-A

Example of I/0 number allocations in an A0J2 or AOJ2HCPU system

1) The number of occupied input/output
points per module is 64 points.

2) The I/O number is decided by the I/O
module number (0 to 7). Section 3.2.2

of the User's Manual (I/O module)
gives details about how to set I/O mod-
ule numbers.

3) Max. 8 I/0 modules can be connected.

4) Since the number of occupied I/0 points
per module is 64 points, when 24 points
are used, 40 points are unused.
However, it is not necessary to change
a currently used I/0O number even if the
1/0 module is exchanged in the future.

5) The numbers that correspond to the in-
put numbers and unused numbers (32
points of the latter half in the case of a
special module) can be used instead of

the internal memory (M). However, they

110
Module 1/0 Number
No.
0 XO00 to X1F
Y20 to Y3F
1 X40 to X5F
Y60 to Y7F
2 X80 to X9F
YAO to YBF
3 XCO to XDF
YEO to YFF
4 X100 to X11F
Y120 to Y13F
5 X140 to X15F
Y160 to Y17F
6 X180 to X19F
Y1AO to YIBF
7 X1CO to X1DF
Y1EO to Y1FF

cannot be used in the case of a dedi-
cated input module.

6) Make sure the same 1/0 module number

is not used more than once in the sys-
tem, since doing so causes a malfunc-
tion.

7)The 1/0 module numbers are O to 7.
However, it is not necessary to allocate
1/0 module numbers in order. I/O num-

bers are determined by /O module num-

bers as shown to the left. However,
Mitsubishi recommends setting consecu-
tive numbers from the standpoint of 1/O
numbers.

Fig. 2.1 Allocation Example
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(4) When an extension base unit is used, the I/0 numbers start from
X/Y100.

Example of I/O

number allocation using an extension base unit composite system

MELSEC-A

o 1) The number of occupied module in-
puts/outputs is 64 points. (The number
Mc;lc:,ule I/O Number of occupied inputs/outputs of the 1/0
. module in an extension base unit is
o X00 to X1F E56 also 64 points.)
Y20 to Y3F 2) The extension base unit is always posi-
I tioned in the final stage of the system,
1 X40 to XSF and the 1/0 number always begins with
Y60 to Y7F X/Y100. (The number of stages is set
to 1 st .
) X80 to X9F o 1stage.)
YAO to YBF I 3) The numbers that correspond to an in-
put number and unused numbers in an.
3 XCO to XDF ES56 A0J2 1/0 module system can be used
YEO to YFF as the internal memory (M). However,
Siot N I they cannot be used in the case of a
ot No. on dedicated input module.
the extension 1/0 number
base unit 4) A max. of 4 A0J2 I/0 modules can be
connected in an extension base unit
X100 to X13F T composite system. Set the 1/0 unit
° Y100 to Y13F number to 0 to 3.
1 X140 to X17F
Y140 to Y17F
> X180 to X1BF
Y180 to Y1BF
3 X1CO0 to X1FF 2 1
Y1CO to Y1FF g |
2 |
(=
o)
|
]
SlotNo. — 0 1 2 3 4

Restrictions with an extension base unit

1) Only slots 0 to 3 can be used in an extension base unit.

2) One slot occupies 64 points independently of the number of utilized 1/0 module points and empty slots.
When an input module is used, the corresponding numbers (all the corresponding numbers for 64 points) cannot
be used instead of the internal memory.

3) Pay attention to the following when a 64-point /0 module is not used (e.g. when a 16-point or 32-point module
are used).

Slot 0 Slot 1 Slot 2 Slot 3
16-point module 32-point module 64-point module 64-point module
A A A A

~—

« When a 64-point module is used, there are
no restrictions.

» When a 32-point module is used, the latter 32 points are not used. However, in reality, the first 32
points and latter 32 points are lapped during CPU access. Therefore, if an I/O number in the latter
half is used in the program incorrectly, the A0OJ2/A0J2H behaves as if an 1/0O number in the lapped
first half has been accessed. For example, 160 is lapped by 140, and 170 is lapped by 150.

e When a 16-point module is used, the latter 48 points are not utilized. The AOJ2/A0J2H regards those 48 points as a
lap of 4 16-point modules. For example, if 110, 120 or 130 is accessed, it behaves as if 100 had been accessed.
Always be sure to use actual I/0 numbers in the program. X/Y100-10F are the actual /0 numbers in the example
on the left.

Fig. 2.2 Example of I/O Number Allocations in a Composite System
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2.2 A2CCPU I/0 Allocations

The A2CCPU uses I/0 numbers to control communications with 1/0 modules
and remote terminals. The I/O numbers are allocated with X/Y0 to X/Y1FF in
the order of station numbers set by using the station number setting switch
on each module. Note that the IO number allocations are not executed in
the order I/0 modules and remote terminal modules are connected.

(1) Station numbers and I/0 number allocations
Each station is allocated in 8-point units. Stations 1 to 64 can be set.

The following table shows the correspondence between station number
settings and I/0 number allocations.

Table 2.1 Correspondence between Station Numbers and I/0 Numbers

Station No.| /0 Number |[Station No.| I/O Number |Station No.! 1/O Number |Station No.| 1/0 Number
1 X/Y0 to 7 17 X/Y80 to 87 33 X/Y100 to 107 49 X/Y180 to 187
2 X/Y8 to F 18 X/Y88 to 8F 34 X/Y108 to 10F 50 X/Y188 to 18F
3 X/Y10 to 17 19 X/Y90 to 97 35 X/Y110 to 117 51 X/Y190 to 197
4 X/Y18 to 1F 20 X/Y98 to 9F 36 X/Y118 to 11F 52 X/Y198 to 19F
5 X/Y20 to 27 21 X/YAO to A7 37 X/Y120 to 127 53 X/Y1AO0 to 1A7
6 X/Y28 to 2F 22 X/YAS8 to AF 38 X/Y128 to 12F 54 X/Y1A8 to 1AF
7 X/Y30 to 37 23 X/YBO to B7 39 X/Y130 to 137 55 X/Y1BO to 1B7
8 X/Y38 to 3F 24 X/YB8 to BF 40 X/Y138 to 13F 56 | X/Y1B8 to 1BF
9 X/Y40 to 47 25 X/YCO to C7 41 X/Y 140 to 147 57 X/Y1CO to 1C7
10 X/Y48 to 4F 26 X/YC8 to CF 42 X/Y148 to 14F 58 X/Y1C8 to 1CF
11 X/Y50 to 57 27 X/YDO to D7 43 X/Y150 to 157 59 X/Y1DO to 1D7
12 X/Y58 to 5F | 28 X/YD8 to DF 44 X/Y158 to 15F 60 X/Y1D8 to 1DF
13 X/Y60 to 67 29 X/YEO to E7 45 X/Y160 to 167 61 X/Y1EO to 1E7
14 X/Y68 to 6F 30 X/YES8 to EF 46 X/Y168 to 16F 62 X/Y1E8 to 1EF
15 X/Y70 to 77 31 X/YFO to F7 47 X/Y170 to 177 63 X/Y1FO to 1F7
16 X/Y78 to 7F 32 X/YF8 to FF 48 X/Y178 to 17F 64 X/Y1F8 to 1FF
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(2) Correspondence of occupied points and station numbers

(a) If the number of I/0 module and remote terminal module 1/0
points is 8 or more, one module occupies several consecutive sta-
tion numbers.

Station numbers occupied by one module cannot be set to other
modules.

(b) Set the station numbers to I/O modules and remote terminal mod-
ules so that the numbers are consecutive.
When modules which occupy 8 or more points per module are
used, set the head station number of the station numbers occu-
pied by the modules as the station number of the module.

A2CCPU
s . 8-point 8-point
etstation No.:14) | I /_O- module __________ l /9 mOdUle _____ Set station No. : 1
Occupied stations: 1 Occupied stations: 1
32-point 32-point
Set station No. : 6 1/0 module 1/0 module Set station No. : 2
(Station numbers 6 | " . o pan Al Aeene S arar .4 | (Station numbers 2
to 9 are occupied.) Occupied stations: 4 Occupied stations: 4 to 5 are occupied.)

Remote terminal
module

Occupied stations: 4

Set station No. : 10

(Station numbers 10
to 13 are occupied.)

Fig. 2.3 Station Number Setting Example

POINTS|

(1) Setting the same station number may cause a wrong input or out-
put. »
When setting a station number, be careful not to use the same sta-
tion number or a lapped station number when taking the number of
occupied inputs/outputs into consideration.

(2) If a station number is skipped, the skipped station number be-
comes a faulty station, and then M9061 goes ON.
The ERR LED on the front of the A2C lights.
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2.3 1/0 Numbers of a Building Block Type CPU

When a building block type (A1S, A1 to A3 type) CPU is used, I/O modules
can be allocated anywhere.

When an I/0O module is allocated to the base, the /O numbers are set
automatically. X or Y numbers must be used in the program.

/0 numbers can be divided into "parent numbers" OO (determined by the
number of I/0 points of the module used in each slot) and "child numbers” O
(hexadecimal subdivisions of parent numbers) as shown in the following
example.

Example) Input: X 12 F

Module’s one hexadecimal character
(child number)

One or two hexadecimal characters decided
by the number of module 1/0 points (parent
number)

I/0 numbers in the case of 16-point and multi-point modules are explained
below.
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2.3.1  When only a 16-point module is used

(1) Main base unit’s /O numbers

(00) (01) (02) (03) (04) (05) (06) (07) — Parent numbers

000 | 010 | 020 | 030 | 040 [ 050 [ 060 | 070 00 to
001|011 | 021 | 031 | 041 | 051 | 061|071 |~— Child numbers
002 | 012 | 022 | 032 | 042 | 052 | 062 | 072 OtoF
003 | 013 | 023 | 033 | 043 | 053 | 063 | 073
SPL?;"D?; CPU| 604 | 014 | 024 | 034 | 044 | 054 | 064 | 074
005 | 015 | 025 | 035 | 045 | 055 | 065 | 075
006 | 016 | 026 | 036 | 046 | 056 | 066 | 076
007 | 017 | 027 | 037 | 047 | 057 | 067 | 077
008 | 018 | 028 | 038 | 048 | 058 | 068 | 078
ouT 009 | 019 | 029 | 039 | 049 | 059 | 069 | 079
00A | 01A | 02A | 03A | 04A | 05A |06A | 07A
H 0oB | 018 | 02B | 03B | 04B | 05B | 06B | 07B

00C |01C|02C |03C [04C | 05C |06C|07C
00D |01D | 02D | 03D [ 04D | 05D |06D | 07D
OOE | 01E | 02E | 03E | 04E | O5E |06E | O7E
OOF | 01F | 02F | 03F | 04F | O5F |06F | O7F

‘ Base with
2 modules

When there is an

extension base Base with 5 modules

Base with 8 modules

Fig. 2.4 Extension Bases (16-Point Module)

Modules to the right of the CPU on the base unit are allocated in order
to parent numbers 00 and 01. The hexadecimal numbers of each
module are the child numbers.

For example, when input module X is allocated to parent number 00,
the input numbers become X000, X001, and X002, X003....X00F.
When output module Y is allocated to parent number 02, the output
numbers become Y020, Y021, Y022, Y023....YO2F.

In the case of X001, it is displayed as X1 (the higher 0 is omitted).
The blank which has no allocated module occupies 16 points. There-
fore, this number is not used. If a module is allocated to the blank, the
number is used.

When temporary memory M runs short. A blank virtual Y can be used
as a temporary memory. However, be careful the number is not re-
peated if an output module is allocated later. In such a case, the number
of virtual Y used as the temporary memory must be changed.
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(2) /O numbers of a extension base unit

When 16-point modules are used independently of a main base unit
(See Fig. 2.5), the module furthest to the left of the first extension base
unit is considered parent number 08 and numbers are allocated sequen-
tially. The second extension base starts from parent number 10 and the
third extension base starts from parent number 18. The advantage here
is that the extension base I/O numbers do not change even if a main
base unit with 2, 5, or 8 modules is used.

There are extension bases with 5 modules and with 8 modules, as
shown in Fig. 2.6. When either is used, the next stage’s extension base
number does not change and starts from parent number 10 or parent
number 18.

256 1/0 points are displayed in hexadecimal from 000 to OFF, and 512
points are displayed in hexadecimal from 000 to 1FF.
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Main base unit

(08) (09) (0A) (0B) (0C) (0D) (OE) (OF) (00) (01) (02) (03) (04)
080 | 090 |0A0|0B0|0C0|0D0|0EO |0FO 000010020 | 030|040
081|091 |0A1|0B1|0C1|0D1|0E1|0F1 001]011]021]031|041
082|092 [0A2|0B2|0C2|0D2|0E2|0F2 002|012{022{ 032|042
083 {093 |0A3[0B3|0C3|0D3|0E3 |0F3 003|013 (023033043
084|094 |0A4{0B4{0C4|0D4|0E4 [0OF4 004014 (024034044
085|095 |0A5|0B5[{0C5|0D5|0E5 [0F5 005|015|025|035| 045
Power | 088|096 |0A | 0B6|0C6|0D6|0E6 OF6 | L\ - Power | 006016026 036046 | Main base unit
supply| 087 [097 | 0A7 0B7|0C7 0D7 | 0E7| OF7 | o sunply| 007017027 037 047 | with 5 modules
PPYY 088 | 098 [0AB|0B8|0C8 |0D8|0ES|0F8 | Pase un PPY|008|018)| 028|038 | 048] (05 to 07 are
ouT 089 {099 |0AS |0B9 |0C9|oDa|0ES|oFg| Number 1 ouT 009]019]029|039|049| not used.)
08A|09A|0AA|0BA|0CA|0DA|OEA|OFA 00A|01A|02A|03A[04A
J 08B|09B|0AB|0BB|0CB|0DB|0EB|0FB 008|01B|02B|03B|048
08C|09C [0AC|0BC|0CC|0DC|0EC|0FC 00c{01C|02C|03C|04C
08D |09D|0AD|0BD|0CD|0DD|0ED|0FD 00D|01D[02D|03D 04D
N 08E | 09E |0AE |0BE [0CE|0DE|0EE|0FE N 00E|01E|02E [03E|04E
08F | 09F |0AF |0BF |0CF |0DF|0EF|OFF 00F |01F | 02F | 03F | 04F
l_— Starts from 08.
(10) (11) (12) (13) (14) (15) (16) (17) (08) (09) (0A) (0B) (0C)
100110|120|130|140|150|160]170 080090 {0A0|0B0|0CO
101111121 [131]141]151 161|171 081091 |0A1{0B1|0C1
102[112122]132|142|152 162|172 082|092 |0A2|0B2|0C2
103[113[123(133|143|153 163|173 083093 |0A3|0B3|0C3
104 114|124 (134|144 (154 (164|174 084|094 [0A4|0B4{0C4
105(115(125[135(145|155|165|175 085|095 |0A5(0B5|0C5| o\
Power }gg ”g }g? :gg :2? :gg :g? :;? Extension Power 086 093 82? ggs 08673 main base unit
supply base unit supply 087109 719C71 with 5 modules
108118128 /138148158 | 168|178 bar 5 088|098 |0AB 088 0C8| 1t A
109[119]129139|149|159|169| 179 | PuUMber uT 089099 0A9|0B9|0C9| ' 0
10A|11A[12A[13A]14A[15A [ 16A [17A 08A|09A|0AA|0BA|oCA| MOt used.)
10B[11B{12B|13B[14B{158|16B|17B 08B|09B|0AB|0BB|0CB
10C|11¢|12¢|13C|14C|15C|16C|17C 08c|ogc|oAc|oBC|ocC
10D|11D|12D|13D[14D|15D|16D|17D 08D|09D|0AD|0BD|0CD
10E[11E[12E |13E|[14E|15E|16E [17E N 08E |09E |0AE |0BE|0CE
10F [11F [12F [ 13F [14F |15F | 16F [17F 08F | 09F |0AF |0BF|0CF

Starts from 10.

(18) (19) (1A) (1B) (1C) (1D) (1E) (1F) (10) (11) (12) (13) (14)

180 [190|1A0|1B0]1C0|1D0|1E0|1F0 100]110]120|130| 140

181[191|1A1|1B1|1C1|1D1]1E1|1F1 101]111]121[131 [ 141

182|192 |1A2|1B2|1C2|1D2|1E2|1F2 102{112]122[132] 142

183 [193|1A3|1B3|1C3|1D3|1E3|1F3 103]113]123 (133143

184 (194 |1A4|1B4|1C4|{1D4|1E4|1F4 104[114[124|134 144

185(195|1A5{1B5|1C5|1D5|1E5|1F5 105/ 115(125) 135|145\ =

Power | 186 [196 | 1A6|1B6|1C6|1D6(1E6|1F6| .\ Power|106(116/126/136 14| "m0ST 20 &

supply| 187|197 | 1A7|1B7|1C7|1D7 | 1E7| 1F7 | £ ! cupply| 197[117| 127|137 | 147| W& Dase LAk
PPYY|188|198|1A8|1B8|1C8|1D8|1E8|1F8| Dase uni 108|118|128|138| 148

189|199 |1A9]|1B9|1C9|1D9|1E9|1Fg| NUmber 3 149 (1510 17 are

109|119(129|139

gUT
IN
¥UT
IN

18A|19A[1AA|1BA[1CA|1DA|1EA|1FA urt 10A|11A[12A]13A|14a| NOtused.)
188|198|1AB|1BB|1CB|1DB|1EB|1FB 10B|11B|128|138[14B
18c|19¢ [1Ac|1BC|1ccl1DC|1EC|1FC 10c|11¢|12¢|13C|14C
18D|19D|1AD|1BD|1CD|1DD|1ED|1FD 10D{11D|12D|13D|14D
18E|19E [1AE [1BE|1CE{1DE|1EE|1FE N 10E[11E|12E|13E|14E
18F | 19F |1AF [1BF [1CF|1DF|1EF|1FF 10F | 11F | 12F |13F | 14F

Fig. 2.5 Extension Base Units (16-point) Fig. 2.6 Combination Examples
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2.3.2 When 32-point and 64-point modules are used

The basic idea is same as when 16-point modules are used.

When using 16-point modules, 16 points must be allocated to the base
module 1. When using 32-point modules, 32 points must be allocated to the
module 1, and continuous numbers are utilized by shifting the numbers.
When using 64-point modules, 64 points must be allocated to module 1. In
the case of a special module, pay attention to the number of occupied I/Os
and the allocation.

Allocation examples are given below.

16 64 32 64 16 64 32 32 32 64 16 32
poi- poi- poi- poi- poi- poi- poi- poi- poi- poi- poi- poi-
nts nts nts nts nts nts nts nts nts nts nts nts
(00)|(01)](05)|(07) |(0B)|(0C)|(0D)|(11) (00) |(02)|(04)|(08) | (09)
000{010{050|070{0B0O 0DO| 110
001 to to [0B1 to
002{01F 07F|0oB2 0DF
903102)| © (08 0B3| & |(oE)| (05) 0B to 0D of a
005 °t2° 080 oBs| £ 0E0 main base unit
(o} to o | to i
Power 006 | goF [05F | 0gF |0B6 g 0EF|0sF| Main Power :r';hki nt\c:;ules
supply |CPU; 007 0B7| ~ base supply |CPU tp irtual
-008 (03) (06) (09) 088 ; (OF) (12) unit (01) (03) (06) (OA) vacant virtua
009|030{060(090|ngg| = |OF0|120 numbers and
ouT 00A| to o [oBA % to ouT not u;ed.
00B 03F 09F 08B OFF 16 points x (8 - 5)
00C|(04)| ®© [(0A)0BC (10)] © (07)
00D| 040 0A0|0BD 100
00E| to to |0BE to
00F | 04F | 05F |0AF|0BF 10F|05F o
32 32 16 x (8 - 5) becomes
poi- poi- the vacant number in
nts ) nts the case of a main
'— - r‘ — base unit with 5 mod-
(13)1(15) (0E)|(010) ules. Then, start from
130 | | the next number.
| I
to | |
Power | 13F ! Extensi Power I Extension
supply l X 9“5'9” supply l base unit
(14) base unit (OF) number 1
140 | number 1 |
| !
H to | U |
| I
IN 14F L IN L
Fig. 2.7 Main Base Unit Example Fig. 2.8 Combination Example
(Multi-Point Module) (Multi-Point Module)

2-10
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In the example in Fig. 2.7, parent number 0 is allocated to the 16-point
module.

If the module in the next slot is allocated 64 points, numbers 010 to 04F are
occupied. As shown below, consecutive hexadecimal numbers utilize the
same method.

16 points are allocated for the empty slot in which a module is not allocated
(parent number 0C).

(1) 1/O numbers of an extension base

The extension base in Fig. 2.7 starts with parent number 13 consecu-
tively from the numbers of the main base unit.

However, as shown in Fig. 2.8, in the case of a main base unit with 5
modules, 1/0 numbers skip a number of points (16 X 3). The 3 indicates
the difference between main base units with 8 modules and main base
units with 5 modules.

Therefore, the /0 number must be after parent number 08 certainly,
because 16 points are allocated to a virtual slot.

In the case of an extension base with 5 modules, the I/O number of the
next extension base skips the number of points (16 X 3). The 3
indicates the difference between extension base units with 8 modules
and extension base with 5 modules.

(2) = Blank and additional modules

The blank in which a module is not installed occupies 16 points. When
a 32-point or 64-point module is added to parent number 0C after
creating the program of Fig. 2.7, all I/O numbers on the right side of the
module shift to the back. Therefore, be very careful when a program is
changed. When a 64-point module is installed in blank parent number
0C, parent numbers 0C, 0D, OE, and OF are used in this slot, and parent
number 0D on the right side becomes module 10. Therefore, all the -
following I/O numbers must be changed. If a 16-point module is added
to parent number 0C, the I/O numbers do not change.

Therefore, from the viewpoint of the fact, a many-point module can be
added like this, and the number of occupied inputs/outputs cannot be
changed between 32 points and 64 points. However, there are following
two methods:

(@) Dummy module (AG62)

A dummy module is a kind of a blank cover. However, it has the
number of points setting switch. 16 points or 64 points can be
secured in advance by using this switch. If the use of an additional
module is expected, insert a dummy module into the base unit to
which the number of points is set.

(b) Adding a module after the final base module.

If a module is added after the final module allocated to the base,
the existing I/0 numbers do not change. In this case, do not prepare
a blank in the middle.
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2.3.3 VO allocation by using parameter setting
I/0 numbers can be allocated by the GPP’s parameter setting.
(1) I/O allocation is done for the following three reasons:

(a) If there is an empty slot in the base, 16 points are usually occu-
pied. But 16 points of the I/0O number of points can be saved by
setting 0 points by using I/0 allocation, thus enabling the 1/O slot
to be effectively put to practical use.

(b) When there is an empty slot, it is possible to reserve the number
of points without a dummy module by setting 32 points, 48 points,
or 64 points to expand the system in the future.

(c) By setting the /0O allocation, even when a faulty module is re-
moved, the I/O numbers do not change. If a 32-point module is re-
moved when I/0 numbers are not allocated, for example, number
of occupied inputs/outputs becomes 16 points, and the numbers
change.

(2) 1/0 allocation by an A6GPP

(a) 0, 16, 32, 48, or 64 points can be allocated to a slot.
The number of vacant points (0, 16, 32, 48, or 64 points) (S), the
number of input points (16, 32, 48, or 64 points) (X), the number
of output points (16, 32, 48, or 64 points) (Y), or the number of
special-function points (16, 32, 48, or 64 points) (F) are allo-
cated. I/O numbers are allocated by the set number of points.

(b) Allocate the number of points that is the same as the number of
installation points in the slot where a special-function module is
installed by setting special function (F). If the setting is different,
an error occurs.

(c) The number of installation points is allocated to the slot that was
not set.

(d) If a number of points that is fewer than the number of installation
points of an I/0 module is set, the number of actually utilized 1/0
points decreases.

Example)

Installation: 32 input points, /0O allocation: If 16 input points have
been allocated, the 16 points in the latter half of an input module
cannot be used.

(e) If the number of points that has been set is greater than the num-
ber of installation points of the I/O module, the number of points
that exceeds the number of installation points becomes the num-
ber of dummy points.

(f) 1f vacant (S) is set for a slot which is installed to the 1/0 module,
the 1/0O module becomes unusable.

2-12



2. ALLOCATION OF I/O0 NUMBERS

(3) How to read I/0O allocations using an A6GPP
I/0 number allocations can be read using an A6GPP by the following
key operations:

(a) To read PC parameters

pc H RD {Select parameter or} GO

parameter + main.

(b) To read only the parameter’s I/O allocations
Select I/0
P'MTR{allocation.} GO

If this list is blank, I/O numbers have not been allocated by the
A6GPP.

(4) Peripheral devices other than an A6GPP
1/0 numbers cannot be allocated by A6PU, A7PU, and an A7PUS.
I/0 numbers can be allocated by A6HGP, A6PHP, and an A7PHP.



3. INSTALLATION ENVIRONMENT

3. INSTALLATION ENVIRONMENT
3.1 Installation Environment
Never install the CPU system in the following environments:

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

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

(8) Locations where dew condensation takes place due to sudden tem-
perature changes.

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

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

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

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

3.2 Electronic Environment

(1) The fluctuation range of a 100 V or 200 V power supply must be
within +10 % to -15 %.
If the ambient temperature is above 50 °C, use a PC at approx. 100
% voltage.

(2) Momentary power failure times
If not longer than 20 msec, operations are continued.

(8) Power supply waveform distortion
It should be a sine waveform, and the distortion factor should be
within 5 %. Pay particular attention to the power capacitor and the
rectifier.

(4) Wiring should be as far as possible from high-tension wires and large
current lines.
When parallel, intervals should be 100 mm or more.

(5) Do not store PCs and noise generators on the same board.
Store high-frequency devices, inverters, electrical discharge ma-
chines, etc. on a separate board, and store them as far as possible
from PCs. Wiring should be separated.
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4,

4.1

MELSEC-A

HANDLING AND MOUNTING

Handling

Since the electronic parts which are installed on the printed circuit board are
influenced by static electricity, pay special attention to the following when
handling a printed circuit board directly:

e Ground the human body or work bench.
Do not directly touch the conducting area and electric parts of a product.

(1) Handling modules

Secure each module to the base unit correctly.
Do not insert or remove a module during power ON (doing so might
cause a wrong input).

« Do not touch the gold plating on a printed circuit board (doing so will
cause a contact fault).

(2) Handling the memory

e When mounting the memory, be sure to fit the memory in the proper
direction as indicated on the socket.
Also, make sure the connectors are properly set and do not protrude.
e Do not touch the memory
leads. Also, make sure
the leads are not bent.

Fig. 4.1 How to Hold the Memory

e When removed or stored, always put the memory in the supplied
case.

o Never place the memory on metal, which may allow current flow, or
on any object (such as wood, plastic, vinyl, fiber, cable, or paper)
which is charged with static electricity,.

EP-ROM memory

o Make every effort to keep the glass face and leads of the ROM
free from finger smudges and oils. If any does get on the ROM,
wipe it off with alcohol.

o A mask tape is attached to the ROM to prevent ultraviolet rays
from erasing programs.
When erasing a program, peel off this mask tape. Several minutes’
direct exposure to sunlight will erase programs. Longer exposure
(an hour or more) to light from a fluorescent lamp will erase
programs.
1C-RAM memory

e If this is removed during program writing, the program is erased.
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4.2 PC Installation

This section explains how to install a PC and gives precautions to take when
doing so.

4.2.1 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

80 mm (3.15 in.) or more the clearance around the PC. (A1SCPU: 30
mm (1.18 in.)or more)

(2) Do not mount the base unit vertically or horizontally to allow ventila-
tion.

(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. 4.3, note the following points:

(a) When the duct is located above the PC, the hight of the duct
should be 50 mm (1.97 in.) or less to allow for sufficient ventila-
tion.

50 mm or less

V
P
Duct ; 80 mm or more

7 (30 mm or more in
the case of A1SCPU)

4
b

Fig. 4.2 Duct Measurement

Set the distance from 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 op-
tical fiber cables or coaxial cables may be connected and also
consider the minimum bending radius of the cable.

(6) All other equipment should be installed at least 100 mm (3.94 in.)
away from the PC to protect it from heat and noise.

(7) The bases must be installed at least 50 mm (2 in.) away from any
equipment on both sides.
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4.2.2 Installating the A0J2, AOJ2HCPU
This section describes the installation of the module.

/ A0J2 A0J2-E 4 AOJ2-E56

AOJ2-E32

, j;/A7pu 7211 rogs 22
v

3 7 H—A7PU
——l 79 (3.11) 120 (4.72) 7, 161 (6.34)

2

(1) Mounting PU to
CPU

(2) Mounting PU to I/O

module and CPU
combination

Unit: mm (in.)
(3) Mounting PU to 2

1/0 modules and
CPU combination

Fig. 4.3 Dimensions in Module-to Module Mounting

The panel ceiling, wiring duct,
and component position indicated.

777

/‘— A0J2C03
—/ 1 =3 | for more

80 to 90

3.54)

E56

*1: When the duct is placed in 80 (3.15)

clearance, select a proper duct.

50 to 70
(1.97 t0 2.76

ES6

1
[

5

e

A0J2C06

)

E56

el

Unit: mm (in.)

Fig. 4.4 Side-to-Side Installatidn

Fig. 4.5 Top to Bottom Installation

70 to 80 Extension Cable C,Q
(2.76 to 3.14) A0J2C04B Cl
1/0 modules ES6
]
E56 8 0 I/0 modules
o [
0 [
\Extension base unit = 0
(A55B, A65B)
Extension/° :

(1) Side to side installation

Unit: mm (in.)

100 to 120
(3.94 to 4.72)

base unit

(2) Top-to-bottom

installation

Fig. 4.6 Installation of Extension Base Unit

Fig. 4.7 Horizontal Installation (not allowed)

POINTI

The distance from the CPU module front to the external device should
be 100 mm (3.94 in.) or more.
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4.2.3 Installation The A2CCPU

This section gives conditions for installing the A2C to panel.

Panel wall
/////////////////‘/ I 1
1 PC [ Door
A2C 1/0 A2C \ H / Contactor, |
° 80 mm f relay, etc. [l
= 1 (3.15in.) H
= — | or more ‘
D E ‘ 100 mm
) 3 ¢ (3.94in.)
10 mm (0.39 in.) 80 mm (3.15 in. i or more
or more or more ! H
ST ST 77
Fig. 4.8 Installing Position Fig. 4.9 Clearance between PC and Other
Devices
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4.2.4 Installation The A1SCPU

This section explains the mounting for main and extension base units.

Indicates the panel top, wiring
duct, or any assembly.

LSS LS

M *2 30mm (1.17

Main base Extension base i in.) or more
o el A1sC [° i
ﬂ 01B i
Oto20 mm |o o
(010 079in) " *3 30 mm (1.17in.)
Y or more
Vv VA S S S S S S

Fig. 4.10 Parallel Mounting

Indicates the panel top, wiring
duct, or any assembly.

*1: Depends on the length of the extension cable
/////////////3 as indicated below.

Main base .
P = 280 mm (11 in.) or less for A1SC03B cable
(1.17m) 1100 mm (43.34 in.) or less for A1SC12B cable
or more 2900 mm (114 in.) or less for A1SC30B cable

350 mm (13.79 in.) or less for A1SCO5NB cable

° *2: 80 mm (3.15in.) or more if an A55B, A58B,

30 mm (1.17 in.) or more | 1 A65, B or A68B extension cable is used.
NS '
| "2 30 mm (1.17 in.) or more | *3: 50 mm (1.97 in.) or more if an A55B, A58B,

° P A65B, or A68B extension cable is used.
Duct (max. * .
length 50 mm
(1.97 in.))
- ol —+
Extension base *3 30'mm
ST 7T )

Fig. 4.11 Serial Mounting

Panel, etc.
PC [l Door
Vi Contactor, ’/

relay, etc. ]

100 mm

(3.94in.) i

or more i

o a

Fig. 4.12 Minimum Front Fig. 4.13 Vertical Mounting  Fig. 4.14 Horizontal Mounting

Clearance with Panel Door (Not allowed) (Not allowed)
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4.2.5 Installation the A1, A2 and A3 type CPUs

This section explains the mounting for basic and extension base units.

Indicates the panel top, wiring
duct, or any assembly.
VNN AN LSS S S
N N 80 mm (3.15in.) 4
AN Main base Extension base or more y
\ \ o (-] o L
N
N
N N
\E‘ \ t o o i
28 mm [ i )) ¥
(1.10in.) '-'l “I 8 mm 34
_ OSdin) 7 7 7 7 7 77 7777777777777
For coaxial ~ For optical ,
data link data link
Fig. 4.15 Parallel Mounting
Indicates the panel top, wiring *1: Depends on the length of the extension cable
duct, or any assembly. as indicated below.
LLLLS S L LS L L L 450 mm (17.72 in.) or less for AC06B cable
80 mm (3.15 in.) or more i 1050 mm (41.34 in.) or less for AC12B cable
o o 2850 mm (112.21 in.) or less for AC30B cable
i *2: 50 mm (1.97 in.) or more when the link unit is
i not used.
Mainb 2T 100 mm (3.97 in.) or more when 4.5 mm (0.18
2 in.) dia. optical fiber cable or coaxial cable is
80 mm (3.15 in.) or more used. .
buct 5 130 mm (5.19 in.) or more when 8.5 mm (0.33
,eﬁ;”ﬁ"},‘f‘)"hm in.) optical fiber cable is used.
. *q
(1.97in.) *3: 50 mm (1.97 in.) or more when the link unit is
o o not used.
Extension base .3 100 mm (3.94 in.) or more when 4.5 mm (0.18
, in.) dia. optical fiber cable or caxial cable is
VAV e el used.
130 mm (5.19 in.) or more when 8.5 mm (0.33
Fig. 4.16 Serial Mounting in.) optical fiber cable is used.
Panel, etc.
: PC E/ Door
Contactor,
relay, etc. |
|
100 mm ‘
(3.94in.) 1
or more
[<] o
Fig. 4.17 Minimum Front Fig. 4.18 Vertical Mounting Fig. 4.19 Horizontal Mounting
Clearance with Panel Door (Not allowed) (Not allowed)
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5. WIRING AND GROUNDING

5.1 Wiring to Base Units

This section explains the witing of power lines and grounding lines to the main
and extension bases.

Main base (A38B)
Power supply CPU

—5 100/110 VAC module
AC %” 2
_9,\ 2

1 100/200 VAC

SHORT
] 100 VAC
7] SHORT

200 VAC

LG

- .« FG
|} 24 VDC
(l OUTPUT
2 24 GDC
X

For transformer colection, ;" ™,
see Section 5.2 (c). z Fuse

| S . W |

O[|O|0|0|0|0|00|O

24 VDC

NIXC

24 VDC
POlNTSl ek

(1) Supply 24 VDC to the I/0 MU
module from either an exter- f:,)g)ﬁjé’ff:g_
nal power supply or the 24
VDC power supply terminal 5 VDG
of an A62P or A65P. (incorpo-

" rated in

(2) 5VDC to an A55B or A58B standard
extension base is supplied extension
via an extension cable from cable)
the power supply module of
a main base unit.

(3) Use the thickest possible
(max. 2mm? (14 AWG)) wires
for the 100 V/200 VAC and
24 VDC power cables. Be
sure to twist these wires 100/110
strting at the connection VAC
terminals. To prevent short-
circuit should any screws

- loosen, use solderless termi-
nals with insulation sleeves. 5VD

(4) When the LG terminals and
FG terminals are connected,
be sure to ground the wires.
Do not connect the LG termi-
nals and FG terminals are Grounding
connected without grounding line M
the wires, the PC may be = 4
susceptible to noise, also L1
since the LG terminals have
potential, the operator may == Ground

get an electric shock when . » .
touching metal parts. Flig. 5.1 Wiring and grounding

T RINIXRIXIXT,

Extension base (A58B)

Pal 110 110

Extension base (A68B)

| Power supply 1/10
L1 module

Input
100/200 VAC
SHORT
] 100 VAC
_| SHORT
200 VAC
o LG
* FG

X

0
;i
1

O|0|0|0[0I0[0

\
=
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5.2 Wiring Instructions
Instructions for wiring the power cable or I/0O cables.
(1) Wiring of power source
(a) When voltage fluctuations are larger than the specified value,
connect a constant-voltage transformer.
However, use a constant-voltage transformer whose output wave-
form distortion factor is within 5 %.

Use a constant-voltage transformer for an electronic device and
select 2 to 3 times the capacity shown in (c).

—{ -

Fig. 5.2 Constant-voltage transformer

Constant-
valtage
transformer

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

1 ! 170
! ! equipment

[

Ly

Insulating
transformer

Insulating
transformer

" Fig. 5.2 Constant-voltage transformer

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

Power Supply Module | Transformer Capacity
A0J2CPU built-in
A0J2HCPU built-in 56 VA
A0J2PW 120 VA
A2CCPU built-in
A66PC 110 VA
A1S61P
A1S62P 110 VA
A1CPU built-in
A1NCPU built-in 110 VA
AB1P
A62P 110 VA
AB5P

Use a constant-voltage transformer that has 2 to 3 times the above
capacities taking into consideration the rush current to the power

supply module.
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(d) When wiring, separate the PC power source from those for /O
equipment and power equipment as shown below.

Main PC Main PC
power power power power
source source swe source
100 VAC —% { PC 200 VAC —° © > gng—:
/0 power I/O power
source _ scurce
———0 O— |;0 equipment ) S "g__>
1/0 equipment
,\ - . . .
» Main circuit
Main circuit equipment
power source

Fig. 5.4 Wiring system

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

(f) To minimize voltage drop, use the thickest (max. 2mm? (14
AWG)) wires possible for the 100 VAC, 200 VAC, and 24 VDC ca-

bles.

(g) Do not bundle the 100 VAC and 24 VDC cables with main-circuit
wires or the 1/0 signal wires (high-voltage, large current). Also, do
not wire the above indicated cables close to the aforementioned
wires. |f possible, provide more than 100 mm (3.94 in.) distance be-
tween the cables and wires.

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

—0 -
100/200 VAC % PC 1/O equipment
—0
= 1
- E2

E. T +— Surge absorber for lightening

Fig. 5.5 Surege absorber for lightening

POINTSI

(1) Ground the surge absorber (E1) and the PC (E2) separately from
each other.

(2) Select a surge absorber making allowances for power voltage
rises.
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(2) Wiring of I/0 equipment
(a) Applicable size of wire to the terminal block connector is 0.75
(18) to 2 mm? (14 AWG). However, it is recommended to use
wires of 0.75 mm? (18 AWG) for convenience.
(b) Separate the input and output lines.

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

Should not be
close nor parallel.

- Twisted in the
shortest distance

»| Transformer
and filter
PC main base unit >
DC power 100 mm
> supp]y 1 or more
equipment —

Extension cable ——— Input Iinel \/ I Output line

Separate or divide the route.

100 mm| j«—>»
or more
apart.
» [ 100 mm
or more

[ PC extension base

Crossing causes

o problems. Input line [output line

t 100 mm or more

> Main circuit wiring
Main Input Output
circuit  circuit circuit

(Fig. 6.5 shows wiring in the panel.)

Fig. 5.6 Wiring in the panel

Ceiling
IIIIIIIIIIIIIIIIY. Floor
Q\\\
: N
g 1R Nl
NAUNNANNANNN
Signal Power Signal Power Signal Power
lines lines lines lines lines lines
(a) Ceiling duct wiring (b) Floor duct wiring (c) Piping and wiring

Fig. 5.7 External Wiring
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(d) When the I/0 signal wires cannot be separated from the main cir-
cuit 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
Shield cable LS
Input r— —
Output Shield . '
4{} sheath
DC N

Fig. 5.8 Shielded cable grounding

(e) 1f wiring has been done with of piping, ground the piping.

(f) Separate the 24 VDC 1/O cables from the 100 VAC and 200 VAC
cables.

(g) 1f wiring over 200 mm (7.87 in.) or longer distance, trouble can
be caused by leakage currents due to line capacity.
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53 Grounding
Effective grounding prevents common mode noise.
(1) 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.

(2) Ground the PC as independently as possible. Class 3 grounding
should be used (grounding resistance 100 Q or less).

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

Another PC Another
equipment equipment

PC
O) O 0O) )
Class 3
grounding

= — Class 3 grounding

(a) Independent grounding....Best (b) Joint grounding....Good (c) Joint grounding....Not allowed

Fig. 5.9 Grounding

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

(5) Should incorrect operation occur due to grounding, disconnect one or
both of the LG and FG terminals of base units from the grounding
(See Fig.5.10).

In the case of not grounding, the LG and FG terminals shoud be dis-

connected.
PC pC
LG FG LG FG
O O O O
\ 1
Not connected. — — —
(a) Not grounded (b) LG and FG (c) LG only (d) FG only

Fig. 5.10 Grounding Terminals

(6) When connecting 200 V (ground voltage: 150 V or more) to the PC
power supply or I/0O circuit, it is necessary to ground the base metal
part from the standpoint of safety (Power supply grounding).

(7) If the PC is not grounded, be sure to ground the panel to prevent
stray current (Power supply grounding).
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LG ....... Ground terminal of the built-in AC power filter

FG ....... Ground terminal of the noise filter of the 5 V, 24 V power supply of the CPU,
1/0 module, etc.
Also connected with a base shielded pattern.

SG ....... 5 V power supply ground of a CPU, I/0O module, etc.

MELSEC-A
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6. COUNTERMEASURES AGAINST NOISE
6.1 Common Mode Noise and Normal Mode Noise
(1) Common mode noise

Fig. 6.1 gives the basic idea of common mode noise.

C
ﬁ/\} : —
Input
N
’ 1

Cs
(‘ H Internal

circuit ¢
/i

PC

Power

| =/
SUPPY Output/ Z/_\
'
) o

Grounding

Noise line Noise line

= Cs: Floating capacity

Fig. 6.1 Common Mode Noise

An electric potential difference is generated by noise between the
ground, the power supply, and the I/0O signal line, and the internal circuit
is disturbed, which causes a malfunction. This is called common mode
noise.

Charging and discharging of electrical charges arises by the floating
capacity between each external signal and the internal circuit, which
causes the internal circuit voltage to fluctuate suddenly. This gener-
ates common mode noise.

Common mode noise is explained by the following phenomenon:

If a glass filled with water is moved rapidly, the water becomes agitated.
This occurs because of the potential difference between the glass and
the water.

Normal mode noise is equivalent to the agitation of the water in the
glass, but is not the difference between the potential of the glass and
the potential of the water.

Common mode noise generally has a greater effect on a PC than normal
mode noise. However, because normal mode noise is line noise, it can
be removed by a filter. On the other hand, since common mode noise
is related to the floating capacity, it cannot be removed easily.

The user can take countermeasures for normal mode noise. However,
the user cannot take effective countermeasures for a PC because the
manufacturer determines the common mode noise resistance.

The strength for a common mode noise is determined by using the
floating capacity Cs. If the PC has a metal case, common mode noise
is generally weak. Grounding is an important countermeasure for com-
mon mode noise.

Common mode noise occurs by noise induced from other lines to the
line, high voltage inductive voltage, radio waves, and static electricity.
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(2) Normal mode noise

Figure 6.2 gives the basic idea of normal mode noise.

Input Noise
source
> o i
Power
supply
)} C
Noise Noise
source OUtpUt source
N Q)
Grounding &

Fig. 6.2 Normal Mode Noise

As shown in the figure, normal mode noise applies to input, output, and
power supply lines. Thus, it is sometimes called line noise.

Most normal mode noises are caused by the counter electromotive force
of an inductive load connected to the line. Noise that occurs in a device
connected to a power supply system appears in the power supply
circuit. Noise that occurs in a device controlled by a PC appears in an
output line.

Normal mode noise can be prevented by doing noise suppression in the
device where the noise is generated and by installing a filter, a trans-
former, and a surge suppressor in the PC.

6.2 Power Supply
(1) Power supply noise

When a noise occurs frequently in the load that drives other electric
power devices and the PC, one effective countermeasure is to insert a
shielded transformer or filter as shown in the following figure. Connect -
the noiseless power supply line that comes out from the transformer or
a filter to the PC using the shortest possible distance. In this case, do
not bundle the power supply line with other lines, and make sure they
do not intertwine.

Shielded transformer

]
100 VAC, '
200 VAC ;

Twist
100 VAC Filter PC

Fig. 6.3 When Power Supply Noise Occurs Frequently
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(2) Power supply connection

100 VAC, 200 VAC, and 24 VDC power supply lines connected to a PC
should be at least 2 mm? thick. Connect after twisting them as closely
as possible.

Ensure that the primary side and the secondary side wiring of the
transformer, etc. are not parallel; make sure they are at least 100 mm
apart. o

(8) Power supply system

Separate the PC and I/0 device power supplies at the breaker. Mitsub-
ishi recommends separating the wiring routes (See Fig. 5.3).

6.3 Grounding

Grounding of the PC ground terminal has the effect of decreasing the noise
(common mode noise) between the power supply, I/O lines, and the main
body.

Section 5.4 gives details.

6.4 PC Panels
(1) Arrangement of modules

As shown below, PC I/O modules should be arranged next to the CPU
as shown below.

The basic idea is to arrange modules to keep the CPU as far as possible
from noise sources. Arrange the modules from the CPU in the following
order:

Special-function module

DC input module

Small current DG output module
AC input module

DC output module

Triac output module

Contact output module

Arrange modules when allocating I/O before programming.

Small
Power CPU Special- DC current AC DC Triac Contact
supply module function input DC input output | output output
module module | module | output | module | module | module | module
module

Fig. 6.4 Module Arrangement
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(2

Panel arrangement

MELSEC-A

Always pay careful attention to the following when determining where

to install the PC:

Control panel

Power supply
L PC
Branch
breaker
Input Output
Auxiliary relay
Main circuit Main
parts; circuit
magnetic breaker
contactor, etc.
Relay terminal '

Fig. 6.5 Panel Arrangement

» Separate PCs as far as possible from devices such as magnetic
contactors, fuse breakers, etc. that create an arc when switching.

» Separate the PC as far as possible from high voltage and a high
current main circuit cable routes.

In addition to countermeasures against noise, the position must also be
considered from the standpoint of good ventilation, temperature consis-
tency, minimal vibration and shock, and ease of PC operation and

maintenance.
Panel wiring

See Section 5.
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6.5 External I/O Signal Wire

e Make every effort to keep the I/O signal wire separate from the main circuit
high-voltage, large current cables.

e |f separation cannot be done, perform grounding on the PC side by using
a batch shielded cable (See Fig. 5.8).

e |f external wiring is 200 m or more, or in the case of an AC input signal
with a large inductive voltage, use a shielded line at each point, or take
appropriate countermeasures as shown in the following figure.

In the case of long-distance wiring (hundreds of meters), PC input and
output lines should be separated.

PC
o o Input
AC
M :
—— Z: Dummy resistance or
DC CR surge suppressor RA: Auxiliary relay
(1) Input power supply (2) Dummy resistance or (8) Relay circuit
direct current CR surge suppressor
is connected.

Fig. 6.6 Countermeasures Against Input Inductive Voltage

(1) Input device

1) If the inductive load is connected parallel to the input module of
a PC, connect a CR surge suppressor parallel to a load for the
AC input as shown below. Connect a fly wheel diode parallel to
the DC input load. Connect a surge suppressor as close as possi-
ble to the inductive load.

2) If the input device incorporates an operation display neon lamp,
or if a limit switch is used as input, voltage is sometimes created
by the neon lamp current even when the limit switch contact is
open. If this voltage is large, take countermeasures against in-
ductive voltage, as shown in Fig. 6.6 below.

= [~ """
|
|
L load —— D
|
L4
ICR: Surge suppressor D: Fly wheel diode
(1) AC input (2) DC input

Fig. 6.7 When Inductive Load is Parallel with Input
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(2) Output device

In the case of inductive loads, noise is created by rush current when an
output signal goes ON. In addition, when an output signal is turned OFF,
noise is created by a counter electromotive force. Arc noise is also
created from contacts such as magnetic contactors, etc. ‘
If sufficient noise countermeasures have been taken on the PC side, it
is not necessary to take special countermeasures. Take the following
countermeasures when improving noise intensity or reducing influences
on other electronic devices: :

1) In the case of AC inductive load, connect CR surge suppressors
to both ends of the load. Use a CR surge suppressor of 0.5 uF +
47 Q for 100 VAC, 200 VAC, and 400 VA. If this CR surge sup-
pressor is not connected to the position closest to the load, it will
have no effect (See Fig. 6.8).

2) In the case of DC inductive load, connect fly wheel diodes to
both ends of the load. Connect these diodes closest to the load.
The opposite withstanding diode voltage must be at least four
times that of the load voltage (See Fig. 6.9).

When a fly wheel diode is connected to a DC inductive load, the
load operation is delayed by the current flowing in the diode dur-
ing breaking. If this delay causes a problem, connect a CR surge
suppressor, in addition to taking the abovementioned counter-
measures against AC inductive load noise.

PC
Cr Y — - — - = A
: ok 047 uF :
Output | R% 47 Q L loadI
I~ ‘ !
(7 C 2 ___ ___ |
AC Place CR close to load.

Fig. 6.8 Countermeasures Against AC Induction Load Noise

PC

r—— - - - = 1
| |
| |
Output DY Lload [
1l I I
1 [ [ .|

DC Place D close to load.

Fig. 6.9 Countermeasures Against DC Inductive Load Noise
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3) When the load to be connected to a PC output is opened and
shut at the external contact, be sure to take the same counter-
measures in Figs. 6.8 and 6.9, regardless of the presence or ab-
sence of noise countermeasures on the PC side (See Fig. 6.10).

PC PC

LS (external contact)
251
y % L load
lI

(1) In the case of AC (2) In the case of DC

LS (external contact)

=.Cl
R} %Lload
&

AC

Fig. 6.10 When Opening and Shutting a Load at the External Contact

4) Switching by using a triac that breaks when the load current is
zero is effective for an AC inductive load with significant noise
during breaking.

5) Connecting CR surge suppressors to both ends of the contact is
effective as a countermeasures against arc noise during contact
switching of magnetic contactors. Be alert for leakage current by
the CR surge suppressor circuit even when the contact is open
(See (A) in Fig. 6.11).

6) If the break noise of the motor and transformer create problems,
connect a CR surge suppressor between the phases (See (B) in
Fig. 6.11).

7) The relay in the panel has also an effect (See Fig. 6.12).

The basic idea behind the anti-noise countermeasures of a solenoidal
device is to repress the noise-generating source. ltems 1) to 6) above
corresponds to this. Take the countermeasures given above for a PC
output with a large noise occurrence. When connecting a device with
weak noise, select the output module of a PC with a surge suppressor.
Use the contact output module without a surge suppressor only for an
electronic timer, motor-driven timer, miniature relay, or a lamp.

MC / Countermeasures against arc noise (A)

1
PC output) () { Countermeasures against break noise (B)

Fig. 6.11 Countermeasures Against Large-Capacity Load Noise
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PC

AC

Output @ -- ‘l RA L load
—

AC

Fig. 6.12 Load Driving by Using Relays
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6.6 Troubleshooting and Noise Countermeasures

When one of the following control errors occur, external noise is considered
to be the cause.

(1)  When an error occurs which synchronizes with the operation of a spe-
cific output device controlled by the PC

In this case, noise or a surge from the output device are usually
considered to be the cause.

When a device is turned ON and OFF, an error may occur, stopping the
PC. Take the anti-noise countermeasures explained under "Output
device" earlier in this section. The countermeasures given in Figs. 6.8
and 6.9 are normally effective. If a surge suppressor and a diode are
not installed in the position closest to the load, it will have no effect. In
the case of a mass load, take the countermeasures given in Fig. 6.11.
Faulty connections, such as a slack input line, disconnections, faulty
ground contacts, mixed contacts and input devices, etc. are considered
as causes of problems that occur which synchronize with the operation
of other devices. Therefore, check them very carefully.

(2) When an error occurs which synchronizes with the operation of other
devices that do not relate to the PC

In such cases, the cause is noise or surge from another device. Take
the same countermeasures as those for (1) above for the corresponding
device.

If these countermeasures do not solve the problem, ground any devices
which are not grounded. When they are grounded, try ungrounding
them. Separate 1/0 signal lines from the wiring of a correspondent
device. Or, change the route.

(3) When an error occurs when a large-capacity load is turned ON

Power supply voltage drop and the rise of the ground electric potential
of a shared ground are considered as causes.

When the power supply voltage drops below the specified value when
it is turned ON, change the power supply system by installing a low
voltage transformer in the power supply.

When grounded, try ungrounding.

(4) When the operation of the PC is randomly unsteady

Although most causes for such PC problems are given in (1) to (3)
above, other factors could include the following:

1) Frequent momentary power supply failures. Or particularly bad
waveforms.

2) When there is a great deal of voltage noise
In such cases install a constant-voltage transformer, or change
the power supply system. Also, using only an insulation trans-
former can be effective.

3) Influence of high-frequency equipment
Grounding high-frequency equipment and the PC panel. The I/O
signal line of a PC should be shielded.
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(5) When an inductive voltage of the input is large

In this case, the PC does not stop and an output error occurs cause by
erroneous input. Even if the inductive voltage is low, a wrong input
occurs by noise.

In this case, take the countermeasures given in Fig. 6.6.

Take the above countermeasures against PC noise problems. When making
a panel, or when constructing external wiring, costs can be reduced by taking
these countermeasures. When setting a system using a PC, it is important to
consider which countermeasure should be taken.

It is also necessary to check whether the countermeasures taken when the
problem occurred were really effective by removing the countermeasures in
order to reproduce the problem.
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7. TEST OPERATION AND ADJUSTING
7.1 Check Points Before Start of Test Operation
This section expains the points to be checed prior to the test operation of
programmable controlier.
Tabel 7.1 Check Points
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 | 2) Check that the used memory capacity matches the capacity of the memory cassette.
of memory cassette | 3) Check that the RAM/ROM setting is correct.
4) Check that the RAM or ROM is loaded securely.
5) Check that the memory protect is ON.
1) Check whether the connector for battery lead wires, which has been disconnected
Loading of battery before shipment, is securely inserted in the pin connector on the printed circuit
2 (inside the memory board.
cassette) (The red lead is positive and the blue lead negative.)
2) Check that the voltage of battery has not reduced. (Nominal value: 3.6 V)
3 Connection of 1) C!‘neck that the connectors of main base and extension base are properly connected
extension cable with the connectors of extension cable. ) .
2) Check that the connector position of extension base is correct.
Extension stage 1) Check that setting has been performed.
4 number setting of 2) Check that the same number has been set.
extension base 3) Check whether one base has been set at more than one place.
1) Check that the types of unit loaded in each slot of main base and extension base is
correct. .
5 Loading of modules | 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 1/0
points of CPU specificaions.
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
and |/0O cables terminal block for I/0 module.
3) Check the cable size.

MELSEC-A




7. TEST OPERATION AND ADJUSTING
MELSEC-A

7.2 Test Operation and Adjusting Procedure

This section shows the flow chart from after the completion of installation to
the test operation of programmable controller.

Start

Power-on Test operation

. Check the input line voltage. 1. Move the RUN key switch on the CPU unit to
. Check the line voltage for 1/0 equipment. the RUN position.
. Move RUN key switch on CPU module to the 2. Check that "RUN" LED is lit.

"STOP" position.

. Turn on the power.

. Check that "POWER" LED on power supply
module turns on.

o b WN -

Sequence chel-d

Check sequence operation.

Programming

Write the sequence program, which has been
written in the perpheral device, to the PC, or Program correctionJ
use the PU programming by use of the PU.

Make corrections if the sequence program has
errors.

Checking of external output wiring

Program protectiorﬂ

Chek the external output wiring using the

forced out put function in the "TEST" mode of 1. Write the program to EP-ROM or floppy disk.
the GPP or the PU. 2. Print the ladder diagram and list using the
printer.

Checking of external input equipment wiringJ

Chek the external output wiring using the r Completed ]
forced out put function in the "TEST" mode of
the GPP or the PU.
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8. MAINTENANCE

8.1 Malfunction Analysis

The PC is designed so that if a malfunction occurs in any of its modules, that
module will be replaced, not repaired. The pie charts below show the results
of a questionnaire prepared by NECA (Nippon Electric Controller Associa-
tion). They show the malfunction location, malfunction cause, and malfunc-
tion stop time percentages when problems occur with a PC.

Power
supply

Malfunction
locations

Memory
(11 %)

Peripheral
device
(20 %)

Fig. 8.1 Malfunction Location Percentages

1 day

or more .
(9 %) 30 minutes

or less
(19 %)

Vibration Others

or impact (1 1 °/°)

Malfunction
causes

About half
a day
(20 %)

Program
mistake
(14 %)

Element
destruction
(9 %)

2 to 3 hours
(28 %)

contact
(9 %)

Fig. 8.2 Malfunction Cause Percentages Fig. 8.3 Malfunction Stop Time Percentages
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8.2 Maintenance

To ensure the PC is in the best operating condition, perform the following
checks daily or periodically:

(1) Daily inspection

Table 8.1 shown the inspection items which are to be checked daily.

Table 8.1 Daily Inspection

No. Check Item Check Point Judgement Corrective Action
Base unit mounting Check loose mounting The base unit should be .
1 conditions screws and cover. securely mounted. Retighten screws.
: : The hook shoud be
. - Check if the module is
2 Mounting conditions of I/0 desengaged or the hook is securely engaged and the Securely engage the hook.
module, etc. securely engaged module should be
y engaged. positively mounted.
Check for loose terminal Screws should not be . .
screws. loose. Retighten terminal screws.
. . . Proper clearance should
3 Connecting conditions Check distance bstween be provided between Correct
solderless terminals. . ’
solderless terminals.
Check connectors of Connections should not be Retighten connector
extension cable. loose. mounting screws.
e Power supply and
A~ voltage check
"POWER" LED | Check that the LED is on. on. ;gf;r':‘;“;a‘es « Fuse check
’ * Power supply module
installation
: : Varies according to the
cpy | RUNLED | Cheskbteieison | op (ot ertiser | 'GSTSRI G
4 'quule P 9 :
|r;d|cator On when input is on. Off
amps Inout LED Check that the LED turns | when input is off. (Display,
P on and off. which is not as mentioned
above, indicates an error.)
On when output is on. Off
when output is off.
Output LED Check t:stag':oLfFD turns (Display, which is not as
: mentioned above,
indicates an error.)
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(2)

Periodic inspection

This section explains the inspection items which are to be checked
every six months to one year. If the equipment have been moved or

modified or wiring has been changed, also make the inspection.

Table 8.2 Periodic Inspection

No. Check Item Check Point Judgement Corrective Action
Ambient
0to 55 °C
temperature Measure with When PC is used inside a
1 Amvient K o thermometer and A panel, the temperature in
environment | Ambient humidity | - hygrometer. Measure 10 to 90 %RH the panel is ambient
corrosive gas. Ther should b temperature.
Ambience er should be no
corrosive gases.
: Measure voltage across 8510132V Change supply power.
2 Line voltage check 100/200 VAC terminal o Change transformer ta
: 170 to 264 VAC 9 p-
The module should be F(i:eFt,lng;h:;aon sacrzgwsngec:r
Looseness, play Move the unit. mounted securely and Iv modul P heck
; ositively. suppy modules chec
3 Moupglng P all connections
conditions
There should be no dust
l?c?rrsissn%:tﬁita?r Visual check. or foreign material, in Remove and clean.
9 the vicinity of the PC.
Loose terminal . Connectores should not .
screws Retighten. be loose. Retighten.
Distances
Connecting between i Proper clearance should
4 conditions solderless Visual check. be provided between Correct.
: solderless terminals.
terminals.
Loose connector Visual check. Connectors should not Retlghtgn connector
be 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.
Chenge the fuse
6 Fuse Check fuses. Preventive maintenance periodically due to rush
current.
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8.3 Expendable Items

The expendable items in a PC are the output relays, backup batteries, and
fuses.

When an error occurs in the CPU, an I/0 module, or power supply module,
that module must be replaced.

Batteries and fuses are explained in the following section.

8.4 Output Relay Lifetimes

A contact output module’s relay is used up by the make/break switching
operation. '

When a relay directly attached to the printed circuit board of an output module
is used up, the output module must be replaced.

200

1::3 N O\

20 30 VDC T = 0 msec

120 VAC COS¢ = 1
10 \ \ 240 VAC COS¢ = 1
Switching - \ \\\ N

lifetime 7
(x 10,000) . \

5_ X/\ \ \\\SOVDCT=7msec

3 + 100 to 120 VDC 120 VAC COS¢ = 0.4

| T=7to 40 msec \ \ 240 VAC COS¢ = 0.4
2

30 VDC T = 40 msec

1 T T TT T T T

0.5 0.7 1.0 2.0 3.0 5.0

Load current (A)

Fig. 8.4 Output Relay Contact Lifetime Characteristics
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8.5 Replacement Parts
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In Japan, since replacement parts can be easily obtained from service
centers, branch offices, agents, etc., they can be purchased as needed.
However, when a PC is used overseas, replacement parts must be ordered
beforehand.

Pay attention to the following design points. Doing so makes maintenance
easier. ‘

(1

(4)

(5)

(6)

Quickly restored types

With building block types, module replacement is easy. Only malfunc-
tioning modules need to be replaced.

Types of memory

IC-RAM memory and latch relay need battery backup.

Since EP-ROM (EEP-ROM) can avoid program changes due to mis-
takes because batteries are not needed, they are suitable for export.
Reduction of module categories

Desirable for reducing replacement parts categories.

Ensuring replacement contacts

If there are no module replacement parts, the spare number of points
can be secured by changing the connection and program (I/O signal
change) by not utilizing 10 to 20 % of the 16-point, 32-point, and
64-point I/0 modules.

Document creation

Since it is easy to change programs with a PC, operating programs and
documents (ladder diagrams, program lists, etc.) may not always cor-
respond. Always prepare the most recent document. A printer is useful
for doing so.

Proficiency in handling peripheral devices

Proficiency in handling equipment such as a GPP, HGP, PHP, PU, a
printer, etc. can shorten the recovery time when an accident occurs.
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(7) Replacement parts
Table 8.3 Replacement Parts
No. | Product Names | Quantities Remarks
The storage lifetime of a lithium battery is about 5 years. However, prepare 1
1 Batteries 1to2 or 2 batteries for unforeseen contingencies. Section 9.1 gives details about
o specifications.
The AC battery and the output module each have one fuse attached.
2 Fuses Number A fuse can be blown by rush current for many reasons; short circuits, excess
needed current during power ON/OFF, etc. Therefore, always make sure to have
enough fuses on hand. Section 9.2 gives details about specifications.
. Backup floppy disk of the software package used for start-up and
3 Floppy disks | As necessary replacements for the user's floppy disks.
Remember that malfunctions easily occur during test operations.
4 /O module One per type After extended use, the contacts of relay output modules wear out.
5 CPU module One per type
Since this is the main part of a PC, if it malfunctions, the system will go down.
6 Memory and One set
memory cassette
7 Power supply One per tvpe Same as above. Since the parts can attain very high temperatures, if the
module Pertype | ambient temperature becomes too high, it could shorten the unit's lifetime.
8 Pgrigheral As necessary | PUs are useful as GPP, HGP, and PHP replacements.
evices
8.6 Program Storage

Think of a program as you would replacement parts, and store it by using a
peripheral device.

(1)

(3)

(4)

EP-ROM memory

Data is stored to the ROM by using a GPP or a ROM writer unit. ROM
operation of a CPU can be done in case of an emergency.

Since EP-ROMs are compact with excellent storage capacity, they are
convenient to use.

FD

Programs are stored to the user disk by using a GPP, HGP, or PHP. 96
programs max. can be stored in a disk. An FD’s capacity is larger than
that of a cassette tape, and it takes less time for reading and writing.

Cassette tape

Programs are recorded by a tape recorder using either a PU or cassette
interface module. Reading and writing take longer than with an FD and
the reliability is slightly inferior.

Hard copy

Programs are printed out by using a printer or ladder creation equip-
ment, and the printout is then stored.
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9. BATTERIES AND FUSES
9.1 Battery Lifetimes
(1) Replacement of battery

M8006 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.
As a preventative maintenance measure, Mitsubishi recommends early
replacements of batteries and fuses.

This section explains standards, battery lifetimes, and gives replace-
ment details.

Battery model name AG6BAT
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(2)

Service life of battery

MELSEC-A

This service life of the battery depends on the capacity of the memory.
table 9.1 shows service life according to memory.

Table 9.1 Battery Lifetimes

Battery Lifetimes Battery Lifetimes
(Total Power Failure Times) (Hr)
CPU Model Names/ Guaranteed Actual Use
Memory Cassette Model Names Hours Hours
A3MCA-0
A3NMCA-0 10800 27000
Feiren 7200 18000
e 5400 13000
A2 type CPUs Fstpran 3600 9000
A3 type CPUs
2 2150 5400
ASNMGA 24 1950 4900
A3NMCA-40 1400 3500
A3NMCA-56 450 1125
A3AMCA-96 1860 9495
A0J2, A1 type CPUs 7200 18000
AO0J2H, A2C, A1SCPU 5400 13000

*The actually applied value indicates a typical value and the guaranteed value

indicates the minimum value.

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 M9600 has turned on, change the

battery.

When a power failure occurs, the battery lifetime lasts about one
week (168 Hr.) after M9006 goes ON.

Replacement

Although the times between connecting a new battery after disconnec-
tion an old battery vary according to the type of memory cassette, all
replacements must be done within 3 minutes.
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9.2 Fuses
Table 9.2 List of Fuses
Models Purposes Modules Model Names | Ratings Shapes Meas(t::nr;rents Manufacturers
A1 type CPUs
For power A6651PP,6662PP GTH4 4A Glass tube ¢ 6 x32 Nagasawa
supply e e
A83P SM6.3A 6.3A [Same as above ¢ 6x32 Same as above
AY22 HP-70K 7A Piug 30.3x8x20 Daito
Building -
block AY23 HP-32 3.2A |Same as above | Same as above | Same as above
AY50, 80 MP-20 2A Same as above | 17.2 x 5.5 x 19 [ Same as above
Output module | --------m--mmemmeee [ eeee
AY60 MP-32 3.2A |Same as above | Same as above [ Same as above
AYB0E MP-50 5A Plug 17.2x55x 19 Daito
AY11E, 13E MF51NM8 8A Glass tube ¢5.2x20 Nagasawa
Tri tput .
A0J2 gl A0J2-E[ ]S HP-32 3.2A Plug 30.3 x 8 x 20 Daito
(Note)

Fuses for the power supply of an A0J2, A0OJ2H, A2C, A1SCPU and the fuse for an A1S output module cannot be inter-

changed.
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10. POWER SUPPLY MODULE SELECTION

Select the power supply module in accordance with the total current con-
sumption of each input/output, and the special-function module and a pe-
ripheral device for 5 VDC to be supplied by the power supply module.
When an extension base which does not a power supply is used, it is nec-
essary to take into account that it's power must be supplied by the power
supply module of the main base unit.

The wiring supply from the 24 VDC output of a power supply module for
each input/output and special-function module which require 24 VDC can
be used.

101
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10.1 Selecting an Extension Power Supply Module for an A0J2 or A0J2H CPU
(1) 5 VDC current consumption of each module

The output current capacity 5 VDC current consumption and all power
supply modules are given below.

Calculate whether an extension power supply module is necessary by
using the following chart.

5 VDC current consumption of an A0J2 or AOJ2H module (A)
Output current of a
power supply module
— : For Optical For Coaxial
CPU Types For Single Link Link
A0J2, AOJ2H
oPL builiin A0J2CPU 0.3 0.52 (P23) | 0.96 (R23)
A0J2HCPU 0.4 0.53 (P21) | -0.86 (R21)
5VDC 2 A
24 VDC 0.5 A AOJ2HCPU-DC24 0.4
Input Modules Peripheral Devices
AGJ2PW A0J2-E32A A7PU 0.4
5VDC 2 A A0J2-E32D 0.105 A7PUS 0.4
24 VDC 0.5 A
AOJ2E-E32D AsWU 0.8
AD71TU 0.3
A6GPP
A0J2-DC24 Output Modules ASHGP Not
AO0J2H-DC24 con-
A0J2-E24S 0.4 ATPHP
SVDC 2 A A0J2-E24T
AOJ2E-E24R 0.145
AOJ2E-E24T
AOJ2PW-DC24 - -
AOJ2HPW-DC24 Special-Function Modules
5VDC 2.5 A A0J2P25 Data link remote 1/0 0.47
2.
1/0 Modules AOJ2R25 0.89
A0J2-E28AR | 0.14 A0J2C25 Multidrop link 0.3
A0J2C25 A0J2-E28AS | 0.26 A0J2-D61S1 | High-speed counter | 0.1
A0J2-E28DR | 0.13 A0J2-68AD | A-D conversion 0.7
S VDG 2 A A0J2-E28DS | 0.26
24 VDC 05 A . A0J2-62DA D-A conversion 0.55
A0J2-E26DT | 0.125 A0J2-D71 2-axis positioning 0.65
A0J2E-E28DR | 0.13 A0J2-C214S1 | Computer link 0.3
AOJ2E-E28DS | 0.23
AOJ2E-E28DT | 0.25
A0J2-E56AR 0.225
AO0J2-E56AS 0.46
AO0J2-E56DR | 0.23
A0J2-E56DS 0.46
A0J2-E56DT 0.255
AOJ2E-E56DR | 0.23
AOJ2E-E56DS | 0.46
AOJ2E-E56DT | 0.225
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When the power is supplied from the AOJ2HCPU (P21/R21)’s built-in
power supply, the total internal current consumption of the entire system
should be within AOJ2HCPU's built in power supply capacity range.

5 V current 5 V current h
CPU's built-in power sup- io\r/x:::r;retri];n consumption of si- consumption
ply capacity: 5 VDC, 2A of CPU P * multaneously + of peripheral

"ON" I/O modules device (A7PU) )

4 .
: 24 VDC internal current
Current consumption of . ?
[ 24 VDC, 0.5 A ] > 24 VDC input simultane- + conlsu_moprsl?n ff s/ltmultgnte-
’ ously "ON* points ously relay/transistor
outputs )

If the total consumption exceeds the CPU’s built-in power supply capacity
range, use the extension power supply unit (AOJ2PW). For the 1/O units
which is supplied with 5 VDC power by the extension unit, set the 1/0O units
internal power supply select switch to "EX5V".

POINTI

The allowable current capacity of the 5 VDC power supply which can
be supplied from the extension power supply unit to the 1/0 units and
extension base unit is 2.3 A. If it exceeds 2.3 A, use the extension
base unit A65B.

(2) Receiving end voltage of each module

Since the 5 VDC power is supplied to the 1/0 units and extension base
unit through the 1/0 cables and extension cables, respectively, the
voltage may drop at the cables. Therefore, specified voltage (4.75VDC
or more) may not be supplied at the receiving end, causing input/output
errors. Calculate the voltage requirement as described below and de-
termine whether or not the AOJ2PW is to be used.

1) 5 VDC power requirement

i) 5 VDC output voltage range of the power supply unit is 4.9 to
5.2 VDC.

ii) The specified voltage at the I/O unit or the extension base unit
is 4.75 VDC or more.

2) Cable resistances

A0J2CO01 0.047 Q
A0J2C03 0.0617 Q
A0J2C06 0.0882 Q

Refer to 5.2 for cable resistances.

Due to the above requirements 1) and 2), it is necessary to
satisfy the specified voltage (4.75 VDC or more) of the system
at the receiving end when the 5 VDC output of the power supply
unit is a minimum of 4.9 VDC. Voltage calculation at the receiv-
ing end is as described on the next page.

10-3
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How to calculate receiving end voltage

Vi V2
i Iy + 12 ’ I2
N N
R1 L] Rz
CPU unit 1/0 unit 1/0 unit
' (0) (1)
Iy I2
1/0 unit number (0) 1/0 unit number (1)

Vy : Voltage drop at the cable between CPU unit and I/O unit (0)
V2 : Voltage drop at the cable between 1/0 unit (0) and I/0 unit (1)
R1 : Resistance of the cable between CPU unit and I/0 unit (0)

Rz : Resistance of the cable between 1/0 unit (0) and 1/0 unit (1)
l1 : Current consumption of the 5 VDC power in I/0 unit (0)

I2 : Current consumption of the 5 VDC power in I/O unit (1)

Fig. 10.1 System Configuration and Symbols Used

The voltage drops V1 and V2 are,
Vi =R1 (1 +12)
V2 + Rz2l

The voltage at the receiving end of 1/O unit (1) is,
Receiving end voltage = 4.9 — (V1 + V2) > 4.75
To satisfy the requirement that the receiving end voltage must be 4.75
VDC or more,
49-475>V1+ V2
0.15 > R1 (I1 + 12) + Ral2
If the condition is met, extension is allowed up to the 1/0 unit (1).

Therefore, the number of 1/O units to be extended or use of the extension
base unit (A55B) can be determined when the following condition is met:
0.15( = 4.9 — 4.75) > sum of the voltage drops up to the receiving end.

10-4
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(3) 5 VDC power voltage drop calculation example using A0J2 cables.

System Configuration

Using CPU’s Built-in Power Supply Only l

112 1/O points AQJ2CO06 (2 pieces)

Example 1 110.552A 420.27%
L CPU 60% ON 60% ON
Vo ES6A (0) Vi |ES6AS (1)
Using Extension Power Supply l
. A0J2CO1 A0J2C06 A0J2CO1
240 1/O points (2 pieces) (1 piece) (1 piece)
---------- |10.276;’A 120.516A 130.516A 140.24A
Example 2 i [ Ve
GTUTT I
] [l
i * 1 *
|
CPU 1
E24S (0) E24S (2) E24S (4)
E56AS (1) E56AS (3) E56AS (5)
Mounting Extension Power Supply unit on I/O unit at Final End l
336 1/0 points A0J2C06 (3 pieces)  A0J2CO1 (1 piece)
110.276A 120.552A 130.828A 111.104A
r
I [ V1
R U u
1 1
1 . 1
L4
CPU PW
ES6AS E56AS ES56AS ES6AS E56AS ES6AS
Example 3 (0) (1) (2) (3) (4) (5)
U A0J2C06 A0J2CO1
(3 pieces) (1 piece)
- :’ 110.276A 120.552A 130.828A 140.276A
1 1 [ Vi | ve
mTm ] C
| ) [}
] [ )
1 [}
[} ] [N}
| SEOUSE W Ny i
CPU PW
E56AS E56AS ES6AS E56AS ES56AS E56AS
(0) (1) (2) (3) (4) (5)
Using Extension Base Unit
A0J2C10B
448 1/0 points A0J2C01
A0J2C06 .
1,0.552A 4 1/0 units are used.
\ 2v. AX42 (2 units)
110.276A _ 130.442A AY42 (2 units)
M
Example 4 . —
Uyl U ] IN
CPU PW

E56AS ES6AS E56AS ES56AS ASSB base unit

(0) (1) (2 ®)

10-5



10. POWER SUPPLY MODULE SELECTION

MELSEC-A

0.0882 x 0.516 + 0.047 X 0.24
0.057 (V)

Voltage Drop Judgment Power Select Switch
V1 = A0J206 Resistance x (I1 + |2) 0.15 Vorless -
- 0.0882 x (0.552 + 0.276) o CPU 5 V position
=0.073 (V)
Vi= A0J2CO01 Resistance x (l1 + 12)
- 333; E(V()O.276 +0.516) CPU 5 V position: 1/0 unit 0.1
V2 = A0J2C06 Resistance x I3 + A0OJ2CO1 Resistance x l4 °

EX 5 V position: I/O units 2,3,4,5

Vi = A0J2C01 Resistance x l4 + A0J2C06 Resistance x (l1+12+13)
= 0.047 x 1.104 + 0.0882 x (0.276 + 0.552 + 0.828)
=0.198 (V)
When the extension power supply unit is used at the final end,
voltage drop at the final end unit supplied with power is large
and the requirement of 0.15 V or less is not satisfied.
Therefore, take the following remedy.

0.15 V or more X

Vi = A0J2CO1 Resistance x I3 + AOJ2C06 Resistance x (1 + 12)
= 0.047 x 0.828 + 0.0882 x (0.276 + 0.552)
=0.112 (V)

A0J2C06 Resistance x l4

0.0882 x 0.276

0.024 (V)

V2

CPU 5 V position: I/0 units 0.1

EX 5 V position: I/0O units 2,3,4,5

Vi1 = A0J2C06 Resistance x |1 + A0OJ2C01 Resistance x l2
= 0.0882 x 0.276 + 0.047 x 0.552
= 0.0503 (V)

A0J2C10B Resistance x I3

0.126 x 0.492

0.062 (V)

V2

o

CPU 5 V position: 1/0 units 0.1

EX 5 V position: I/O units 2,3

10-6
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1) 1/0 unit numbers are indicated in parentheses. I/O unit current
consumption has been calculated, assuming that the simultane-
ous ON ratio is maximum of 60 %.

2) In Examples 2, 3, and 4, the units supplied with 5 VDC power
from the extension power supply unit are indicated by the full
line. The units supplied with the power by the CPU’s built-in
power supply are shown by the dotted line. '

3) Indicated above are voltage drops occurring between the power
supply unit and the 1/0 unit at the final end.

POINTS

(1) As shown in Examples 3 and 4, the voltage drop of the I/O unit are
the final end varies depending on the location of the extension
power supply module and the connection of the cable. Therefore,
select the 1/0 or extension cable or select I/0 unit so that the volt-
age drop may be 0.15 V in the system.

(2) Avoid using the extension power supply unit at the final end be-
cause the voltage drop value is larger.

(4)

24 VDC current consumption of each module

The 24 VDC output current capacity of power supply modules and the
24 VDC current consumption of all modules are shown below. If there
is a shortage in the following values, use an extension power supply
module or an external DC stabilized power supply.

Output current of a
power supply module

1/0 Modules and Special-Function gg;r:Srtr; .
A0J2, AOJ2H Modules o (A) P
CPU built-in
A0J2-E24R Relay contact output 0.23
5VDC 2A ‘ ; AR
24 VDC 05 A ﬁgJ‘g:EggDR Relay contact output |  0.125
AO0J2-ES56AR
AOJ2PW A0J2-E56DR Relay contact output 0.23
5VDC 2 A A0J2-E56DR Relay contact output 0.22
24VDC 05 A A0J2-62DA | D-A conversion 0.23
A0J2-D71 2-axis positioning 0.05
A0J2-DC24
A0J2H-DC24
CPU built-in
5VDC 2 A
A0J2PW-DC24
AOJ2HPW-DC24
5VDC 2.5A
A0J2C25
5VDC 2 A
24 VDC 05 A
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10. POWER SUPPLY MODULE SELECTION

10.2 Selection of a Power Supply Module for an A1S
(1) 5 VDC current consumption of all modules
The output current capacity of power supply modules and the 5 VDC

current consumption of all modules are shown below.
Select the power supply module by using the following chart.

5 VDC current consumption of an A1S module (A)
Output current of a
power supply module
—_——f
A1S61P A1SCPU(S1) Peripheral Devices
5VDC 5A 0.4 . A7PU s
0.
A7PUS
A1S62P Input Modules ABGPP
Not
5VDC 3 A A1SX10 ABHGP con-
24 VDC 0.6 A A1SX20 AGPHP sumed.
A18X30 0.05 A7PHP
A1S63P A1SX40
5VDC 5A A1SX40-St Output Modules
A1SX40-S2 A18Y10 0.12
A1SX41 A1SY18A 0.24
0.08 Combined I/0
A1SX41-S2 /Dynamic 1/0O module A1SY22 0.27
A1SX42 0 A1SH42 0.50 A1SY28A 0.11
.09
A1SX42-82 A1S42X 0.08 A1SY40 0.27
A1SX80 A1S42Y 0.10 A1SY41 0.5
A1SX80-S1 0.05 A1SY42 0.93
A1SX80-S2 A1SY50
0.12
A1SX81 , A1SY60
0.08
A1SX81-S2 A1SY60E 0.20
A1SY68A 0.13
Special-Function Modules A1SY71 0.40
A1SD61 High-speed counter | 0.35 A1SY80 0.12
A1S64AD A-D conversion 0.4 A1SY81 0.5
A1S62DA D-A conversion 0.8
A1S62RD3 Tempergture-digital 0.54
A1S62RD4 conversion 0.44
A1SJ71T21B Data link 0.66
A18J71C24-R2/R4/PRF | Computer link 0.1
A1SP60 Pulse catch
0.055
A1ST60 Analog timer
A1SI61 Interrupt : 0.057
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10. POWER SUPPLY MODULE SELECTION

(2) Application standards of extension base unit (A1S52B, A1S55B,
A1S58B, A55B, A58B)

With the A1S52B, A1S55B, A1S58B, A55B, or A58B extension base
unit, 5 VDC is supplied from the power supply module of the main base
unit via extension cable. Therefore, some voltage drop occurs over the
extension cable and the specified voltage is not supplied to the receiv-
ing end , resulting in mis-input and mis-output.

If the voltage at the receiving end is less than 4.75 V, use an extension
base unit of models A1S65B, A1S68B, A65B, or A68B equipped with a
power supply unit.

(a) Selection conditions
The voltage received by the module installed in the last slot of an
extension base unit A1S52B, A1S55B, A1S58B, A55B, or A58B
must be 4.75 V or above.
Since the output voltage of the power supply module is set at 5.1 V
or above, the voltage drop must be 0.35 V or less.
(8) Classification of voltage drop

Voltage drop is classified into (a), (b), and (c) as follows according to
the connecting method and type of extension base units.

(a) Voltage drop of a main base unit
(b) Voltage drop of an extension base unit

(c) Voltage drop over an extension cable

Extension cable connected to the left | Extension cable connected to the right side of

side of main base unit (serial) main base unit (parallel)
A1S3[]B A1S5[ B
A1S3[ 1B (a) (©) (b)
A1S52B, A1S55B, or e)
A1S58B extension base
unit is used A1S5[ B
(b)

Voltage drop of the main base unit
can be ignored.

A1S3[]B
A1S3[ 1B A5[]B
g o © [
; (e)
A55B or A58B extension
base unit is used
A5[ ]B
Voltage drop of the main and the Voltage drop of the extension base units can be

extension base units can be ignored. |ignored.
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10. POWER SUPPLY MODULE SELECTION

(4) Calculation of the receiving-end voltage

(a) Voltage drop of a main base unit (A1S32B, A1S35B, A1S38B)
Each slot of a main base unit has a resistance of 0.007 Q.

Calculate voltage drop of each slot, and obtain the total voltage drop
of a base unit.
1) Voltage drop of a CPU module: V CPU

V CPU = 0.007 x (current consumption of the CPU module: 0.4)
= 0.0028 (V)

2) Voltage drop of slot 0: V KO

V KO = 0.014 x (current consumption of the module in slot 0:
1 KO)

3) Voltage drop of slot 1: V K1

V K1 = 0.021 x (current consumption of the module in slot 1:
| K1)

4) Voltage drop of slot 2: V K2

V K2 = 0.028 x (current consumption of the module in slot 2:
1 K2)

5) Voltage drop of slot 3: V K3

V K3 = 0.035 x (current consumption of the module in slot 3:
| K3)

6) Voltage drop of slot 4: V K4

V K4 = 0.042 x (current consumption of the module in slot 4:
| K4)

7) Voltage drop of slot 5: V K5

V K5 = 0.049 x (current consumption of the module in slot 5:
| K5)

8) Voltage drop of slot 6: V K6

V K6 = 0.056 x (current consumption of the module in slot 6:
1 K6)

9) Voltage drop of slot 6: V K7

V K7 = 0.063 x (current consumption of the module in slot 7:
I K7)

10) Voltage drop of a base unit: V K

VK=VCPU+VKO+VKI+VK2+VK3+VK4+VK54+V
K6 + V K7

(b) Voltage drop of an extension base unit (A1S52B, A1S55B, A1558B)
Each slot of an extension base unit has a resistance of 0.006 Q.

Calculate voltage drop of each slot, and obtain the total voltage drop
of a base unit.
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MELSEC-A
1) Voltage drop of slot 0: V Z0

V Z0 = 0.006 x (current consumption of the module in slot 0:
| Z0)

2) Voltage drop of slot 1: V Z1
V Z1 = 0.012 x (current consumption of the module in slot 1:
3) Voltage drop of slot 2: V Z2 '

V Z2 = 0.018 x (current consumption of the module in slot 2:
| Z2)

4) Voltage drop of slot 3: V Z3

V Z3 = 0.024 x (current consumption of the module in slot 3:
| Z3)

5) Voltage drop of slot 4: V Z4

V Z4 = 0.030 x (current consumption of the module in slot 4:
| Z4)

6) Voltage drop of slot 5: V Z5

V Z5 = 0.036 x (current consumption of the module in slot 5:
| Z5)

7) Voltage drop of slot 6: V 26

V 26 = 0.042 x (current consumption of the module in slot 6:
| Z6)

8) Voltage drop of slot 6: V 27

V Z7 = 0.048 x (current consumption of the module in slot 7:
| Z7)

9) Voltage drop of an extension base unit: V Z

VZ=VZ0+VZ1+VZ2+VZ3+VZ24+VZ5+VZ6+VZ7

(c) Voltage drop over extension cables

1) Total current consumption of an extension base unit: 12
1Z=120+121+122+123+124+12Z5+126+127

2) Voltage drop over an extension cable: V C
V C = (Resistance of an extension cable) x | Z

Resistance of an extension cable

A1SC01B :0.02Q

A1SC03B :0.021 Q
A1SC12B :0.055 Q
A1SC30B :0.121 Q
A1SCO5NB: 0.037 Q
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10. POWER SUPPLY MODULE SELECTION

(d) Voltage at the receiving end

(5.1 (V) = VK = VZ = VC) 2 4.75 (V)

r—ExampIe—— - - - - - — _l
A1S38B

| o|l2Dolo o oo o oo |
AR IR IRARARAR
©| G| X| X| x| X| x| X| x| <

| 0| G| 0| | vl vl v v Bl v
Al R ol Bt Bl B sl Il Bt I ol IR
o< << <] < I

| A1S03B (0.021 Q) l

| A1S58B
OO0 O OO olo I
NINININIRNINIRNINS
> > > > >|>| >| >

l n| 00l vl vl n nln |
< << << <] <| <

1) Voltage drop of a main base unit

| VK =0.007x 0.4 +(0.014 x 0.05 + 0.021 x 0.05 + 0.028 x 0.05 + 0.035 |
X 0.05 + 0.042 x 0.05 + 0.049 x 0.05 + 0.056 x 0.05 + 0.063 x 0.05) =
| 0.0182 (V) |

l 2) Voltage drop of an extension base unit

VZ=0.006x0.27 + (0.012 x 0.27 + 0.018 x 0.27 + 0.024 x 0.27I
I + 0.030 x 0.27 + 0.036 x 0.27 + 0.042 x 0.27 + 0.048 x 0.27)

= 0.05832 (V) |
| 3) Voltage drop over an extension cable l

VC = 0.021 x (0.27 x 8) = 0.04536 (V)

4) Voltage at the receiving end l

| 5.1 - 0.0182 - 0.05832 — 0.04536 # 4.978 (V) |
Since the voltage at the receiving end is more than 4.75 V, the
L above system can be put into operation. ]

(5) 24 VDC current consumption of all modules

The 24 VDC output current consumption of power supply modules and
the 24 VDC current consumption of all modules are shown below. If
there is a shortage in the following values, use an external DC stabilized
power supply.

Output current of a

power supply module
——t Current
Output Modules Consump-

A1S61P tion (A)
5VDC 5§ A A1SY10 Relay contact output 0.09
A1S62P
5VDC 3 A
24 VDC 0.6 A
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10.3 Selection of an Extension Power Supply Module for an A2CCPU

(1)

(2)

5 VDC current consumption of all modules

5 VDC is supplied by the 24 VDC power supply of each module.
Therefore, it is unrelated to the selection of power supply modules.

24 VDC current consumption of all modules

The 24 VDC output current capacity of power supply modules and the
24 VDC current consumption of all modules are shown below. If there
is a shortage in the following values, use an extension power supply
module or an external DC stabilized power supply.

i Some MELSECNET/MINI-S3 remote I/O modules can be used as
I/0 modules for an A2C. See Table 2.1 of the A2CCPU User’s
Manual.

A2CCPU A2C 1/0 Modules (A)
A2CCPUC24(PRF) AX11C 0.056
AX21C 0.058
pres AX31C 0.056
24 VDC 0.6 A AX41C 0.085
AX81C 0.055
AY13C 0.09
AY23C 0.18
AY51C 0.093
AY61CE 0.15
AY81C 0.1
AX10Y10C | 0.092
AX40Y10C | 0.092
AX10Y22C | 0.116
AX40Y50C | 0.074
AX80Y10C | 0.092
AX80Y80C | 0.082

A2C Special-Function

Modules (A)
A68ADC 0.3
AD61C 0.15
AD62C 0.15
ASDAVG | 012
A64RD3C 0.2
A64RD4C 0.15
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10.4 Selection of a Power Supply Module for an A1, A2, and A3 Type CPU
(1) 5 VDC current consumption of each module
The current consumption capacity of power supply modules and the 5

VDC current consumption of all modules are shown below. Select
power supply modules by using the following chart.

5 VDC current consumption of each module (A)

Output current of a

owe I dul . For Optical For Coaxial
POWET suppy modu'e CPUTypes | ForSingle | |\inpa1) | Link (R21)
A61P A1CPU 15 3.4 3.7
5VDC 8 A A2CPU 1.6 3.5 3.8
A2CPU-S1 1.6 3.5 3.8
A3CPU 1.7 3.6 3.9
A62P A3HCPU 3.1 3.7 4.1
5VDC 5 A AINCPU 0.53 1.23 1.63
24 VDC 0.8 A
A2NCPU 0.73 1.38 1.78
A2NCPU-S1 0.73 1.38 1.78
AG3P A3NCPU 0.90 1.55 1.95
(24 VDC input) A2ACPU 0.4 1.0 1.4
5VDC 8 A A2ACPU-S1 0.4 1.0 1.4
A3ACPU 0.6 1.1 1.6
AB5P
5VDC 2 A
24 VDC 1.5 A Input Modules Output Modules
AX10 AY10
AX20 AY10A
AX40 AY11 0.12
ABeP AX50 AY11A
24 VDG 1.2 A AX50-S1 0.06 AYT1E
X80 AY13
AX60-S1 0.23
AX70 AY13E
A1CPU xggE AY22 0.31
A1NCPU AY23 0.59
AX11
5VDC 5 A AX21 AY40 0.12
24 VDC 0.8 A AX41 0.11
AX71 AY40A 0.19
AX81 : AY41 0.23
AX42 AY42 0.29
AX82 0.11
AY50
AY60
AY60E 0.12
AY80
Dynamic Combined 1/0
A42XY 0.11 AY60EP 0.12
AY8OEP :
AY51
AY81 0.23
AY70 0.1
AY71 0.2
AY81EP 0.23
AY82EP 0.29
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10. POWER SUPPLY MODULE SELECTION

Special-Function Modules
Peripheral Devices
Al61 Interrupt 0.14 A7TPUIATPUS
0.4
A11VC Audio output 0.6 PUE
A8 0.4
AD61 (S1) High-speed counter 0.3 AGWU o8
AB8AD/A68ADS2 A-D conversion 0.9 -
- AD71TU 0.3
A84AD A-D and D-A conversion | 0.24
- A6GPP
A62DA/AB62DAS1 D-A conversion 0.6 Not
ABHGP
AD70 0.3 con-
A6PHP sumed.
AD71 (S1) (S7) Positioning 1.5
A7PHP
AD7182 1.5
AB61LS/A62LS Position detection 0.8/1.5
AD72 I 0.9
Positioning
AD76
A616AD/A60MX(R) A-D conversion 1/0.5
A616TD/ABOMXT Temperature-digital 1/0.8
— conversion
A616DAI/A616DAV D-A conversion 0.3/0.38
/R22 1.9/2.2
AJ71P22/R Data link
AJ72P25/R25 2.3/2.6
AJ71P32/T32 Data link (MINI) 0.23/0.26
AJ71C22 Multidrop link 1.4
AJ71C24 (S3) (S6) .
(S8) Computer link 1.4
ﬁgg:SS/ADMH Communications 1.3/1.0
AD57/AD57S1/AD57G 1.21/1.55/1.1
(S8) Control
AD58 1.3
AJ71PT32-S3 MELSECNET/MINI-S3 0.35
AJ71B62 B/NET interface 0.17
0.4/0.7
AJ71P41 SUMINET interface (Without power
supply equipment)
AD71C21/AJ71C21S1 | Terminal interface 0.8
Memory card
ADS9/AD59-81 centronics interface 0.3
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(2) Application standard for an extension base which does not need a
power supply module

With the Type A55B or A58B extension base unit, 5 VDC is supplied
from the power supply module of the main base unit via the extension
cable. Therefore, some voltage drop occurs over the extension cable
and the specified voltage is not supplied to the receiving end, resulting
in mis-input and mis-output. It is recommended that the A55B and A58B
units be connected behind the main base unit to minimize voltage drop.
Select the availability by calculations using the following selection
conditions:

(a) Selection conditions

1) The 5 VDC output voltage of a power supply module is 4.9 V or
greater.

2) 4.75 VDC or greater at the receiving end of a base unit
3) The overall distance of an extension cable is 6.6 m or less.

(b) How to calculate receiving end voltage
Resistance value of cable

AC06B: 0.019 Q
AC12B: 0.028 Q
AC30B: 0.052 Q

Basic base

module

Power supply

A55B or A58B base

V1 : Voltage drop of cable between basic base and ex-
tension base

I+ 12 V2 : Voltage drop of cable between extension base

R1: Resistance of cable between basic base and exten-

\ =4 sion base

r | Rz : Resistance of cable between extension bases

Iy : Current consumption of 5 VDC used for the 1st ex-

tension stage

I2 : Current consumption of 5 VDC used for the 2nd ex-
tension stage

A55B or A58B base

V2 < R1—

\ ——=1l2

Voltage drops V1 and V2 are:

Vi =Ri1 (1 +12)
V2 = Rzal2
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The voltage of receiving end at the 2nd extension stage must satisfy
the following expression:

Farthest base voltage = 4.9 - (V1 + V2) > 4.75

In order to satisfy the condition that the voltage at the final stage should
be 4.75 V or more, the following conditions should hold:

49-4752>2V1+ V2
0.15> R1 (I1 + I2) + Ral2

Under the above conditions, the A55B or A58B can be used for two
extension stages. Therefore, the number of A55B or A58B extension
modules which may be powered from one power supply is limited by the
voltage drop between the main base unit and the farthest base unit.

0.15 > total of voltage drop up to receiving end

r— Calculation example — — — — — — — — _I
I Basic base
B |
So
| : |
| ( sE
& |

| A58B |

Vi < y

| AC12B Total of 5 VDC |

current consumption: 3 A

| A55B |

| 4 /] |

AC12B Total of 5 VDC
I current consumption: 2 A

| Resistance value of AC12B = 0.028 Q

V1= 0.028 x (3 + 2) = 0.14 [V]
| Vv2-0.028x2-=0.056[V] |

[ Vi + V2 =10.196 [V] |

Receiving end voltage of 2nd extension stage is
| 49-0.196=4.704V
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| Therefore, since the voltage drop is the 0.15 or more, the A55B
cannot be used at the 2nd extension stage on this condition. In this

l case, the A55B can be used by changing the cable to AC06B.
(Resistance value = 0.019 Q)

| Vi =0.019 X (3 + 2) = 0.095 [V]
V2 = 0.019 X 2 = 0.038 [V]

V1 + V2=0.133 [V]

I l: Receiving end voltage of 2nd extension stage is]
49-0.133=4.707V

Thus, since the voltage drop is 0.15 V or less, the A55B can be
l_ used for the 2nd extension stage on this condition.

POINTI

When using /O modules and special function modules of which inter-
nal current consumption is large, load such modules into an extension
base (A65B, A68B) which requires a power supply module.
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(3)

24 VDC current consumption of each module

The 24 VDC output current capacity of power supply modules and the
24 VDC current consumption of all modules are shown below. If there
is a shortage in the following values, use an external DC stabilized

power supply.

Output current of a

power supply module Current
Input Modules . Consump-
tion (A)
A61P
AY10
5VDC 8 A AY10A
AY11 Relay contact output 0.15
AY11A
AY11E
A62P V13
5 VDG 5A AY13E Relay contact output 0.29
24 VDC 0.8 A
Current
AB3P Special-Function Modules Consump-
(24 VDC input) tion (A)
5VDC 8 A A62DA D-A conversion 0.35
AD70 1-axis positioning 0.20
A11VC Audio output 0.33
A65P -
A84AD A-D/D-A conversion 0.53
5VDC2A
24 VDC 15 A
A66P
24 VDC 1.2 A
A1CPU
5VDC 5A
24 VDC 0.8 A
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APPENDIX
APPENDIX 1 MELSEC-A QC Process Chart

Mitsubishi PC MELSEC-A series QC process chart

1) Parts status

Memory : :
@ <> @ Test Inspection Inspection

I
|
CPU, Resistance, Relay, . '
I memory, MSI, SSI Transistor diode, and switch, and Module | | Plastic | |Sheet metal
[ and LSI and triac capacitor socket part parts component
| I [
I [_Burn-in
I
I
| Baklng I I Burn -in I
|
|
|
|
I
|
I

2) Card state

—————— and function test

(Endurance test is included.)

Pattern disconnection
In-circuit tester Short-circuit inspection
—————— — Part rating inspection
Soldering inspection
Through hole inspection

I
| o |C +———
| | Auto-insertion l * AX parts :
| « RA parts I Burn-in heat cycle I
| « Differently
I IC model name shaped
} inspection parts I Coating I
I .
I R 1
: | 3) Module state Tests using a dedicated =
| I [ Module assembly I tester . |
I « SOPIC l * Insulation resistance I
Face loadi « FPIC ' inspection
} [ ace loading J « Chip parts | Commercial test ¢ Withstanding voltage :
I | — — — — check I
I I Cleaning | I « All-functions test I
I I ¢ Waveform check |
| I « Battery current meas- I
I sof:e'gng I System aging test urement |
| I * Tapping test |
| | T~ |
| I Manual inserti I I = PC combination shipment | |
tion ;
| I * Aging test |
| I I
| I Soldering | I - Appearance inspection |
| | ~ - Name plate attachment |
| - i Attachment of |
Cleanin I
| 9 [ I I accessories |
I | Packing Cleaning I
| ISecondary assemblyl | |
e e T e — -
I ; I
| % board I Shipment I I
! inspection }
| Function test Operation confirmation |
I I
I I
I I
I |
I |
I I
I I
I I
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QC Processes Inspection and Test Items Inspection Contents, Conditions, etc.
Part acceptance Varies according to the rating of individual parts.
inspection Heat shock Execute at the upper and lower limits of the
storage temperature. (ex. -40 °C/+150 °C, etc.)
Ji%ﬂ;' Burn-in When bower is supplied, perform tests at the max.
part allowable temperature of the individual parts.
level ) ) Bakin When power is not supplied, perform tests at the
Total inspection of IC g max. storage temperature of the individual parts.
and special management
parts : Confirm all functions by using individual parts
Function test programs.
P board visual inspection | Part model name .
inspection Check the part model name on the printed card.
Part installation state Secure the polarity of the parts and the installation
Except the check by ICT | ! > y
of post process (total inspection state.
inspection) Soldering state inspection | Check all the places to be soldered.
Card Check for disconnections
level | ICT and ladder short circuits Check for P board pattern disconnection, short
In-circuit board tester Part polarity and rating circuits and check part polarities and ratings.
checks
Perform a test for 24 hours or more at the upper
Heat cycle (general) Power heat cycle test and lower limits of allowable ambient temperatures.
Function test (All types : - :
of the A and LM series, zai:fg:lo?e:?nhrmatlon Function test by using a dedicated tester
and part of the K series)
Power supply voltage Test functions at 85 % of the rated voltages
fluctuation
DIP test .
Noise test . - Apply a specified noise to an AC power input
(Products when they are | Noise application test teFl)'rF:ﬂynal, gnd perform the test. P P
delivered at the first time)
Momentary power failure Confirm the function by performing a momentary
Module test power failure for the specified time.
level
Function test Test all functions and characteristics by using a
dedicated tester.
Commercial test (total) Insulation resistance Check whether it is 5 MQ or more by using a 500
inspection (specific model) | VDC insulator.
Withstanding voltage test | Apply 180 VAC for 1 sec, and perform the test.
(100 VAC ladder) (Set current: 10 mA)
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1. GENERAL INFORMATION ABOUT A-SERIES SYSTEMS

1. GENERAL INFORMATION ABOUT A-SERIES SYSTEMS

This section explains the contents, the causes, and corrective actions to take
for the various errors which can occur when an ACPU system is used.

1.1 Basic Troubleshooting
System reliability not only depends on reliable equipment but also on short

down-times in the event of faults.

The three basic points to be kept in mind in troubleshooting are:
(1) Visual checks

Check the following points

(a) Machine motion (in stop and operating states)
(b) Power ON or OFF

(c) Status of I/0 equipment

(d) Condition of wiring (I/O wires, cables)

(e) ‘Display states of various indicators (such as POWER LED, RUN
LED, ERROR LED, and I/0 LED)

(f) States of various setting switches (such as extension base and
power failure compensation)

After checking (a) to (f), connect the peripheral device and check the
running status of the PC CPU and the program contents.

(2) Trouble check

Observe any changes in the error condition during the following:
(a) Set the RUN keyswitch to the STOP position.

(b) Reset using the RESET keyswitch.

(c) Turn the power ON and OFF.

(3) Narrow down the possible causes of the trouble

Deduce where the fault lies, i.e:
(a) Inside or outside the PC CPU.
(b) IO module or another module.

(c) Sequence program.

The following abreviations are used in this manual:
GPP : A6GPP type intelligent GPP
HGP : A6HGP type handy graphic panel
PHP  : A6PHP plasma handy graphic panel
PU  :A6PU type and A7PU type programming module
ACPU : A-series PC CPU
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1.2 Troubleshooting

This section explains the procedure for determining the cause of problems
as well as the errors and corrective actions for error codes.

1.2.1 Troubleshooting flow chart

The procedures for troubleshooting are given in the following flow chart:

Occurrence of error
NO
YES
Is the POWER LED OFF? See Section 1.2.2
NO
YES
Is the RUN LED OFF? See Section 1.2.3
NO
YES
Is the RUN LED flashing? See Section 1.2.4
NO
YES
Is the ERROR LED ON? See Section 1.2.5
NO
YES :
1/0 module does not oper- .
ate properly. See Section 1.2.6
NO
. YES
tF;rrcl).gram cannot be writ- See Section 1.2.7
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1.2.2 Flow chart used when the "POWER" LED has turned off

This section explains the flow chart when the "POWER" LED has turned off
at power on or during operation.

In such cases, the cause could be one of the following:

1) Power supply voltage has dropped.

2) Power supply fuse is blown.

3) Hard ware fault in the power supply module.

"POWER" LED has
turned OFF.

Is power supply
operating?

Correct power supply.

Does
"POWER" LED
turn ON?

NO YES

Is line
voltage 85 to 132 VAC
or 170 to 264
VAC?

NO Set supply voltage to

within rated voltage range.

NO Does YES
"POWER" LED

turn ON?

YES

Has fuse blown? Change fuse.

Does
"POWER" LED
turn ON?

NO YES

Is the NO i
power supply module Fix the poweer spply mod-
fixed to the ule correctly.

base?

YES

Does
"POWER" LED
turn ON?

NO YES

Consult your nearest
Mitsubishi representative
with details. [

Complete ]




1. GENERAL INFORMATION ABOUT A-SERIES SYSTEMS

1.2.3 Flow chart used when the "RUN" LED has turned off

This section explains the flow chart when the "RUN" LED has turned oft
during operation.

' N

*RUN" LED has turned
OFF.

Connect a PU or GPP
and read the error code
(See Section 1.3.1).

Is an error YES . . .
indicated on the Take corrective action according
peripheral? to the error code list.
“*RESET" CPU.
YES (1) Due to defective PC parts or

Is the RUN LED
trurned ON?

a connection failure.
(2) Due to excessive noise.

NO

Move the RUN/STOP In case of (1) In case of (2)

switch on CPU module to
STOP and write END to
address 0 with the periph-
eral (See Section 1.3.4).

Consult your nearest Mitsubishi

Move the RUN/STOP representative with details.
switch to RUN.

Is the RUN LED NO

trurned ON?

Software error. Check pro-
gram with programmer
and correct the program.

Connect noise suppression cir-
cuit, such as CR, to noise source.
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1.2.4 Flow chart used when the "RUN" LED flickers

The following flowchart shows the procedure when the RUN LED goes ON
when the power supply is turned ON or when operations are started. How-
ever, in the case of an A3CPU, an error message is displayed, check and
make corrections according to the error code list of Section 1.3.

[ "RUN" LED flickers.

Check the error with pe-
ripheral device (See Sec-
tion 1.3).

YES Does the

diagnosis reveal a
wfault?

NO

Consult your nearest Mitsubishi
representative with details.

Move the "RUN" key
switch to STOP position.

"RESET" the CPU.

Correct the error
(See Section 1.3).

Move the "RUN" key
switch to RUN position.

NO

Does " RUN" LED
turn ON?

[ Complete ]
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1.2.5 Flow chart used when "ERROR" LED has turned on (only A1 and A2 CPUs)

This section explains the flow chart when the "ERROR" LED come on at
power-on or at the start off or during operation. (In the case of A3CPU, an
error message is displayed on the LED indicator located on the front face of
the CPU. Therefore, correct the error in accordance with the error massage,
referring to the "error code list" in Section 1.3.)

*ERROR" LED has
turned on.

Check the error with pe-
ripheral device (PU, GPP
or HGP) (See Section
1.3).

YES Does the

diagnosis reveal a
H/W fault?

NO

Consult your nearest Mitsubishi
representative with details.

Move the "RUN" key
switch to STOP position.

"RESET" the CPU.

Correct the error
(See Section 1.3).

Move the "RUN" key
switch to RUN position.

YES

Does "ERROR" LED
turn ON?

NO

F Complete l
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1.2.6 /0 module troubleshooting

This section explains I/0 module troubleshooting.

(1) Flow chart when the PC side input goes ON even though the external
input device is OFF

Even though the external in-
put device is OFF, the input
goes ON.

NO
l?hoeg the LEdD
on the lrz)pﬁ’t’ side go l
Disconnect the 110 module
YES from the CPU and execute
monitoring by using a periph-
eral device.

Is the cause external?

NO

Is the input ON?

YES
Reset the CPU module, and
Remove the cause of the mal- reexecute monitoring by using f‘:ﬁ:ﬁxﬁh y:clalrﬁt:raislgebyar:iing a
function and restart. a peripheral device. If forcibly peripheral device.
setin the test mode, it goes
OFF. However, if thers is an in-

correct output to the input mem-
ory area, it also goes ON after
being reset. Therefore, always
check the program. NO

Is the input ON? l

YES The /O cable is faulty.
Replace it with a new cable.

The 1/0 module is faulty.
Consult your nearest Mitsubishi
representative with details.

NO 4;»(0»4?

YES

-

CPU module was not reset after
forcible setting in the test mode.

The CPU module is faulty. Con-
sult your nearest Mitsubishi rep-
resentative with details.

POINTI

An external factor can be a faulty external device, faulty external
power supply, bad wiring, or noise.
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(2) The following flow chart explains what happens if the PC side input

goes ON when the external input device is ON.

Though the external input de-
vice is ON, an input goes OFF.

|s the external input voltage
within the range of the input
signal?

Set it within the range of the specified input voitage of
the PC.

Check the external input ladder.

Is the input LED ON? NO

(Is 5 VDC supplied in the case of
an xlon ?)

YES

Check the POWER LED of the power sugglﬂ module. In
the case of an A0J2, check the internal SV/EXSV se-
lection switch of the /O module.

Monitor the input device by using a peripheral device.

NO

Is the POWER LED ON?

YES

Exchange the I/0 cable and extension cable.

Section 1.2.2 gives the flow
chart when the POWER LED
goes ON.

Does it go ON during

Complete

Is the input LED ON?
(Is 5 VDC supplied in the case of
an A0J2?) .

YES

The 1/0 cable and/or extension cable are faulty.

Input module is abnormal. If
the input module has an empty
input terminal, change the wir-
ing of the external input de-

ivice. And then, change the

input number, or replace the
module.
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(3) The following flow chart explains what happens when the load of an
output module does not go ON during operations.

In such cases, the cause could be one of the following:

1) Wiring malfunction on the load side, or faulty power supply or
load

2) Faulty output module or blown fuse in the output module
3) H/W fault; i.e., the CPU, base unit, or cable

4) Program malfunction

5) Faulty input module

6) Malfunction in the input device or in the wiring/power supply on

the input side

NO (LED OFF)

In the case of a
fuse

module without a ]

Monitor the program by
using a PU or GPP, and
check the output (Y).

s the blown fuse YES (fuse blown)

LED of the output
module ON?

YES
Is it still ON?*
Exchange the output
common fuse.

Check the load power
supply and wiring and
restore the power sup-
ply on the load side.

Is the load power sup.,
ply normal?

Check the input displa;

Even after LED of the input module.

being replaced, it
is blown again.

Voltage

fxﬁﬁ{ voltage ig between each

Com-
plete

output of the output
moz‘;e and the COM NO
torminal Is the LED
ON? ‘I

The loads go ON simulta-

neously. Check the max. Check the voltage be-
rush current. tween the input module

YES in;:ul and the COM termi-
nal.

Check the load and load
wiring and restore the

The rush current ex- Fs,.‘,’,‘fp'y voltage is out-

ceeds the capacity.

power supply. Voltage
(
HW fault; i.e., the ov
CPU, base unit, or I/0
module
\
Set max. simultaneous
ON load current within
the specifications by
d!an?mg the output ter- Consult your nearest Mit- Check the input device
minat subishi representative and the wiring and
with details. power supply on the in-
put side.




1. GENERAL INFORMATION ABOUT A-SERIES
MELSEC-A

1.2.7 Flow chart used when a program cannot be written to the programmable controller

This section explains flow chart when program cannot be written to the CPU
(The memory EEPROM in the following flow chart is used only with an A0J2
or A1 type CPU).

Program cannot be written to PC. ]

\ ON T
RUN key switch ON or OFF? —l Switch to *STOP*". |
OFF

Can program be written?

NO

l "RESET" CPU. J

o Can program be written? YES
\ ON
(_ﬁ;ﬁ’é}’x}ﬂ?’)ﬁu { Switch off memory protect. (M.PRO OFF) ]
OFF
NO YES

Can program be written?

l Rm\ ROM . I
E’E;’ES ‘zfpao”?' 1 Change to RAM or EEPROM memory. J
RAM or EEPROM NO /]\

Can program be written? YES

Is RAM or EEPROM No

S
correctly loaded?  Load RAM o EEPROM correctly.

YES
NO YES

Can program be written?

. \ ‘o
Is RAMéongx‘frsf:'?“”mp“ 4 Correct RAM/ROM switch/jumper setting. |
- /I\
No Can program be written? YES
ange the memo

Ch.
(RAM, EEPROM, or memory cassette).

Can program be written?

NO (the CPU moduls is faulty)

[Consult your nearest Mitsubishi representative with delails;lu——

PEN—

YES (the memory is faulty)
[ Complete ]

1-10
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1.3 Error Codes

When an error occurs in the PC RUN or RUN state, the error which is
displayed or error code (including the step number) is stored in a special
register (D9008) by the self-diagnostic function. This section explains how
to read the error codes when an error occurs, their causes, and corrective
actions to take. Perform the proper corrective action and remove the error
cause. _

1.3.1 How to read error codes

When an error occurs, error codes can be read by using an A7PU, A6GPP,
AB6HGP, or A6PHP.

(1) When an A7PU is used

. TEST]
Operations TEST DEC STP DEC]| |STP

The following is displayed on a LCD screen by these key operations:

B When the error code is 10, 13, 46, or 50.

—r—— e —

T |__A__ STEP A: Error step number (5-digit max.)
CoTTTTT T B B: Error message

B In the case of an error code other than those above

T ERRORNO. : A A: Error code
[ B ! B: Error message

(2) When an A6GPP, A6HGP, or A6PHP is used

TEST,

[Select the error step.] GO| ----- GO

Operations |PC

Error codes are displayed sequentially by using the [GO] key.

( *TEST MODE* *RESULT* \/Error code or error step

FORCED OUTPUT Y ERROR STEP 1025 ]
Fs‘g ERROR CODE 12 V]

DEVICE FOR PRESENT VALUE
CONVERSION

ERROR STEP SETTING
RUN

STEP RUN
DEVICE MEMORY ALL CLEAR
CLEAR PC MEMORY

MODE pc  [FuncTion | Test [ePP ]

KEY-IN DATA
MESSAGE /

When the error code is 10, 13, 46, or 50, the error step number is dis-
played.

In the case of other error codes, use the following method to perform
PC diagnosis to check the error message that corresponds to an error
code:

1-11
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Operations LST lMNT l||co

L--- = The cursor key is moved to PC DIAGNOST

In the case of other than an A2A and an ASACPU

MELSEC-A

*PC DIAGNOSTICS”

PRESENT ERROR CODE (D9008)

[ERROR MASSAGE 70: BATTERY ERROR

In the case of an A2A and A3BACPU

STEP

A list of 16 items max. of past history can be displayed by pressing

the [Setting] key.

PRESENT ERROR CODE (D9008)

*PC DIAGNOSTICS

] STEP (D9010) = 25
[ ERROR MESSAGE 46: SP. UNIT ERROR J DETAILS (D9091) =481
PAST ERRORS < PRESS [SSN] TO READ >
ERROR MESSAGE DATA 1 DATA2 HMS
1 70 :BATTERY ERROR 0 0 11.55.10
2 31 :UNIT VERIFY ERR. 12 [ 11.55.48
3 9 :AC DOWN ] 0 11.56.11
4 46 :SP. UNIT ERROR 461 25 12,1234

Error codes can be also checked by using a peripheral device to
monitor the contents of special registers D9008, DS010, and D9091.

1-12
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1.3.2 Error code list

When an error occurs at PC RUN or during RUN or during RUN, the error is
displayed or error code is stored in special register D9008, the detailed error
code is stored in special register D9011 by the self-diahnostic function. The
error content and corrective action are shown in Table below.

Only the A2ACPU and A3BACPU have detailed error code (D9091).
The A0J2 type CPU does not have a * symbol.

Error Detailed
Error Message| Code Error Code Error and Cause Corrective Action
(D9008) (D9091)

"INSTRCT An unrecognized instruction code is | (1) Read the error step by pe-
CODE ERR." being used. ripheral device and correct the
program of that step.
101 (2) Check to see if ROM has an

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

Index is qualifying for a 32-bit Read the error step by peripheral
102 constant. device and correct the program of
that step.
103 The device specified by extension

application instruction is incorrect.

The program structure of the
104 extension application instruction is
incorrect.

The command name of the
105 extension application instruction is
incorrect.

10 There is a place where index

qualifying with Z or V is made in the
program in [LEDA/B|IX] to
[LEDA/B|IXEND].

(1) The device number and set
value in the OUT instruction of
the timer and counter are
qualified by an index.

(2) The label number of pointer (p)
assigned to a destination head of

107 [CJ], [SCJ], [CALL], [CALLP],

[JMP], [LEDA/B|FCALL],

[LADA/B | BREAK] instructions or

the label number of interrupt

pointer (I) assigned to an

(Checked at interrupt program head is

STOP — RUN qualified by an index.

during Error other than 101 to 107 above

instruction

execution) 108

106

1-13
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Error Detailed
Error Message| Code Error Code Error and Cause Corrective Action
(D9008) (D9091)
"PARAMERER The capacity settings of the main Read the paramerers in the CPU
ERROR" program, subprograms, memory and rewrite to the memory
microcomputer programs, file after checking and correcting the
111 register comments, status latch, content.
dampling trace or extension file
registers are not within the usable
CPU range.
The total of the set capacities of the
main program, subprograms, file
112 register comments, status latch,
sampling trace and extension file
registers exceed the memory
cassette capacity.
* .
11 113 The latch range in paramerers or
, the M, L, S setting is incorrect.
114 Sum check error
Paramter remote RUN/PAUSE
contacts, the run mode at error
115 occurrence, the annunciator display
mode or the STOP — RUN display
mode settings are incorrect.
(Checked at
power-on, 116 Parameter MNET-MIN! automatic
STOP — RUN, refresh setting is incorrect.
and PAUSE — 117 Parameter timer settings are
RUN) incorrect.
118 Parameter counter settings are
incorrect.
"MISSING 121 There is no END (FEND) instruction | Write END in main program.
END INS." in the main program.
(Checked at 12 122 Subprogram has been.allocated in Write END in subprogram.
STOP — RUN) the parameters and this as no
END(FEND) instruction.
"CAN'T The device number of pointer (P) or | Remove the duplicated number of
EXECUTE (P)" 131 interrupt pointer (l) used as the label | pointer (P) with the destination head
added to the destination head is and correct so that the number is
duplicating. not duplicated.
The label of pointer (P) specified by | Read the error step by peripheral
[CJ], [SCJ], [CALL], [CALLP], [JMP], |device, check the content, and
132 [LEDA/B| FCALL], [LADA/B|BREAK] | insert destination pointer (P).
instructions is not specifide prior to
the END instruction.
(1) Even though the [CALL] instruc- | (1) Read the error step by periph-
tion is missing, the [RET] inst- eral device, check the content,
13 ruction has been executed since and correct the program at that
itis in the program. step.
(2) Even though the [FOR] istruc- (2) Nesting level for the [CALL],
tion is missing, the [NEXT] and [CALLP], and [FORY] instructions
[LEDA/B| BREAK] instructions must be 5 or less.
133 have been executed since they

(Checked at
the execution
of instruction)

are in the program.

(3) Since the nesting level for the
[CALL], [CALLP] or [FOR] instruc-
tion is 6 or deeper, the 6th level
nest has been executed.

(4) The [RET] or [NEXT] instruction
is missing at execution of the
[CALL] or [FOR] instruction.
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Error Message

Error
Code
(D9008)

Detailed
Error Code
(D9091)

Error and Cause

Corrective Action

“CAN'T
EXECUTE (P)"

(Checked at
the execution
of instruction)

13

134

Even though subprogram settings
are missing, the [CHG] instruction
has been executed since it is in the
program.

Read the error step by peripheral
device and erase the circuit of that
[CHG] instruction.

135

(1) [LEDA/B] IX] to [LEDA|IXEND]
instructions are not written
as a set.

(2) There are more than 32 sets of
[LEDA/B|1X] to [LEDA|IXEND]
instructions.

(1) Read the error step by periph-
eral device, check the content,
and correct the program at that
step. i

(2) [LEDA/B|1X] to [LEDA|IXEND]
instructions must be less than 33
sets.

"CHK
FORMAT
ERR.”

Checked at
STOP/PAUSE
— RUN

14

141

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

142

There is more than 1 [CHK]
instruction .

143

The number of contact points in the
circuit block of the [CHK] instruction

exceeds 150.

144

The [LEDA| CHK] and

[LEDA| CHKEND] instructions are
not written as a set, or there are 2
or more sets.

145

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

P254 |———{CJ[PLI[ 1|

146

The D1 device number of the
[CHK|D1]|D2] instruction does not
match the contact device number
preceking the [CJP] instruction.

147

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

148

(1) There is more than 1 check pat-
tern circuit of [LEDA| CHK] to
[LEDA| CHKEND] instructions.

(2) There are 7 or more check
condition circuits in [LEDA| CHK]
to [LEDA| CHKEND] instructions.

(8) The check condision circuit in
[LEDA|CHK] to [LEDA| CHKEND]
instructions have been created by
instructions other than X and Y
contact instructions and
comparison instructions.

(4) The check pattern circuit of
[LEDA|CHK] to [LEDA| CHKEND]
instructions has been created by
257 or more steps.

Refer to the content of the detailed
error code, and chedk and correct
programs related to the [CHK]
instruction.
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continuously)

Or, wrong module is loaded.

Error Detailed
Error Message| Code Error Code Error and Cause Corrective Action
(D9008) (D9091)
"CAN'T The [IRET] instruction exists outside | Read the error step by peripheral
EXECUTE (1)" 151 the interrupt program and has been | device and erase the [IRET] -
executed. instruction.
No [IRET] instruction in the interrupt | Check and correct use of [IRET]
152 program. instruction inside or outside interrupt
*15 program.
An interrupt module is being used Monitor special register D9011 by
though there is no corresponding peripheral device, check whether or
interrupt pointer (l). not there is an interrupt program
(Checked at 153 At error occurrence, pointer (l) is corresponding to the stored numeric
the stored in D9011. values or whether or not the same
occurrence of number exists for the interrupt
interruption) pointer (1) , and correct.
"CASSETTE * 16 ) The memory cassette is not loaded. | Turn the PC power supply OFF, and
ERROR* load the memory cassette.
"RAM ERROR" Error of the CPU sequence program | Possible hardware fault, consult
201 A T
storage RAM your nearest M|t§ublsh| .
. 202 Error of the CPU work area RAM representative with details.
20
203 CPU device memory error
(Checked at CPU address RAM error
power-on) 204
"OPE. The operation circuit executing Possible hardware fault, consult
CIRCUIT 211 index qualification in the CPU is not | your nearest Mitsubishi
ERR." operating normally. representative with details.
*
21 212 The CE’U hardware (logic) is not
operating normally.
The operation circuit executing PC
(Checked at 213 sequence program in the CPU is not
power-on) operating normally.
"WDT ERROR" Scan time exceeds watchdog error (1) Check PC program scan time
monitor time. and reduce using the [CJ] inst-
(1) User program scan time has in ruction.
(Checked at 22 - creased. (2) Check for momentary power
the execution (2) Momentary power failure during failures by monitoring special
of END program scan has caused appar- register D9005.
instruction) ent scan time to increase.
"END NOT The entire stored program has been | (1) Reset CPU.
EXECUTE" executed without executing the END If error persists, possible hard
instruction. ware fault, consult your nearest
24 241 (1) The END instruction has been Mitsubishi representative with
(Checked at missed (e.g. memory cassette re- details.
end of moved during program execution).
program) (2) The END instruction has been
corrupted.
"MAIN CPU The main CPU is malfunctioning or Possible hardware fault, consult
DOWN" 26 - broken. your nearest Mitsubishi
representative with details.
"UNIT VERIFY Verified data is different from the Read the detailed error code by
ERR." 1/0 data at power on. peripheral device, check and
. (1) An I/0 module (including special | replace the module corresponding to
function module) has been re- that numeric value (I/0O head
31 - ; . A - .
moved form the base unit while number) or monitor special registers
the base unit while the P.C. power| D9116 to D9123 by peripheral
(Checked is switched on. device, check and replace the

module where that data bit is "1".
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Error Detailed
Error Massage | Code | Error Code Error and Cause Corrective Action
(D9008) (F9091)

"FUSE BREAK Output unit fuse blown. (1) Check the fuse blown LED indi-
OFF" cator of the output module and
replace the fuse of the lit module.
(2) Read the detailed error code by
peripheral device and replace the
fuse of the fuse of the output
32 - module corresponding to that
numeric value (/0 head number),
or monitor special registers
D9100 to D9107 by peripheral

(Checked device and replace the fuse of

continuously) the output module where that data
bit is "1".

"CONTROL- 401 Incorrect FROM/TO instruction Hardware fault (CPU, special

BUS ERR." execution. function unit and/or base unit).

Consult your nearest Mitsubishi
representative with details.

During paramerer 1/0O assignment,
special function modules cannot be
40 accessed at initial communication.
402 At error occurrence, th_e'head 1/0

number (the upper 2 digits of a 3-
degit expression) of the special
function module causing the error is
stored in D9011.

"SP. UNIT No response from special function Hardware error of the accessed
DOWN* 411 unit after execution of FROM/TO special function module. Consult
instruction. your nearest Mitsubishi

representative with details.

During parameter |/O assignmert, at
initial communication, responses

41 from special function modules have
not been returned.

412 At error occurrence, the head 1/0
number (the upper 2 digits of a 3-
diget expression) of the special
function module causing the error is
stored in D9011.

"LINK UNIT 42 B AJ71R22 or AJ71P22 located in Remove AJ71R22 or AJ71P22 from
ERROR" master station. master station.
"I/O INT. Interrupt signal received with no Since a hardware error has occurred
ERROR" . interrupt module present. in one of the modules, replace the
43 ) modules one by one to find the
faulty module. Consult your nearest
Mitsubishi representative with
details.
"SP. UNIT 1/0 modules allocated in parameter | Reset I/O assignments in
LAY. ERR." settings by peripheral device have parameters by peripheral device
441 been allocated by special function according to the loading status of
modules. Or, the opposite settings the special function modules.
have been executed.
*
44 More than 8 special function Load less than 9 special function
442 modules [except for the Al61(S1)] modules [except for the Al61(S1)]
which can start interrupts to the which can start interrupts to the
CPU have been executed. CPU.
443 More than 1 AJ71P22 or 1 A71R22 Load less than 2 AJ71P22s or 2

has been loaded. AJ71R22s.
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Error Detailed
Error Massage | Code Error Code Error and Cause Corrective Action
(D9008) (F9091)
"SP. UNIT More than 6 computer link modules, | Load less than 7 computer link
LAY. ERR." 444 etc., have been loaded to 1 CPU modules.
module.
445 More than AI61(S1) has been Load only 1 Al61.
loaded.
The modules of MNETMINI Reset the module assignments of
automatic refresh allocated in the MNETMINI automatic refresh in
446 parameter settings by peripheral parameter settings by perpheral
device and the names of the device according to the modules of
modules of actually linked station station numbers actually linked.
* numbers are incorrect.
44
The number special function Decrease the number of loaded
modules which can use dedicated special function modules.
instructions, registered by 1/0
assignment per one CPU module
(number of modules to be loaded) is
larger than the specified limit. (The
447 total of computers shown below is
1344 or more.)
(Number of loaded AD59 X 5)
(Number of loaded AD57(S1/AD58 X 8)
(Number of loaded AJ71C24(S3) X 10)
(Number of loaded AJ71C21(S1) X 29)
+ (Number of loaded AJ71PT32(S3) X 125)
Total >1344
"SP. UNIT There is no special function module | Read the error step by peripheral
ERROR" 461 in the area specified by the device, check and correct the
(Checked FROM/TO instruction. content of the FROM/TO instruction
when of that step.
FROM/TO
instruction, or 46 There is no special function module | Read the error step by peripheral
specn_al in the area specified by the device, check and correct the
function FROM/TO instruction or there is no | content of the special function
modple 462 corresponding special function module dedicated instruction of that
dedicated module step
instruction is ’ ’
specified.)
"LINK PARA. (1) The link range is set in parame- (1) Re-Write link parameters form
ERROR" ter settings by peripheral device, peripheral programming unit to
* and for some reason, the content PC.

47 - written to the link parameter area | (2) Persistent error occurrence may
differs from the link parameter indicated hardware fault. Consult
content read by the CPU. your nearest Mitsubishi repre-

(2) 0 slave stations set. sentative with details.
"OPERATION (1) When using file register (R), op- | Read the error step by peripheral
ERROR" erations have been executed ex- | device, check and correct the
ceeding the specified range for program of that step.
501 the device number and block
number of file register (R).

50 (2) The file register is used in the

program without executing file
(Checked register capacity settings.
during
execution of 502 The combination of devices
instruction) specified by instruction is incorrect.
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(Checked at
power-on)

Error Detailed
Error Massage| Code Error Code Error and Cause Corrective Action
(D9008) (F9091)
"OPERATION The storage data of specified Read the error step by peripheral
ERROR" 503 devices or the constants are not device, check and correct the
within the usable range. program of that step.
The quantity of settings used for
504 handled data has exceeded the

usable range.

(1) The station number specified by
instruction [LEDA/B| LREP],

[LEDA/B|LWTP], [LRDP] or
505 [LWTP] is not a local station.

(2) The head 1/0 number specified
by instruction [LEDA/B| RFRP],
[LEDA/B|RTOP], [RFRP] or
[RTOP] is not a remote station.

The head I/0 number specified by

506 instruction [LEDA/B | RFRP],

[LEDA/B|RTOP], [RFRP] or [RTOP]

is not a special function module.

(1) While the AD57 (S1) or the AD58 | Read the error step by peripheral
is executiong instructions by par- | device and provide interlock by

50 tial procedding, other instructions | special relay M9066 or change the
have been output to the same program structure and correct. This
module. prevents the execution of other

507 (2) While the AD57 (S1) or the AD58 | instructions to the same module
is executing instructiuons by par- | while executing instructions to the
tial processing, instructions have | AD57 (S1) or AD58 by partial
been output to other AD57 (S1) or| processing and prevents the
ADS58 by partial processing. execution of instructions to other
AD57 (S1) or AD58 by partial
processing.

(1) An instruction which cannot be (1) Read the error step by peripher-
executed by remote terminal al device and correct the program,
module connected to the meeting loaded conditions of re-
MNETMINI-S3 was executed to mote terminal module.
the modules. (2) Provide interlock using M9081

(2) When the [PRC] instruction was (communication request registra-
executed to a remote terminal, tion areas BUSY signal) or D9081

(Checked the communication request regis- (number of vacant areas in the
during 509 tration areas overflowed. communication is executed to a
execution of (3) The [PIDCONT] instruction was remote terminal.
instruction) executed without executing the | (3) Execute the [PIDCONT] instruc-
[PIDINIT] or [PIDCONT] instruc- tion after execution of the
tion. [PIDINIT] instruction. Execute the
The [PID57] instruction was [PID57] instruction after execution
executed without executing the of the [PIDINIT] and [PIDCONT]
[PIDINIT] or [PIDCONT] instructions.
instruction.
"MAIN CPU (1) INT instruction processed in (1) Remove INT
DOWN" 60 microcomputer program area. (2) Eliminate noise.
(2) CPU malfunction due to noise. (3) Hardware fault
(3) Hardware fault.
"BATTERY (1) Battery voltage low. (1) Replace the battery.
ERROR" (2) Battery not connected. (2) When using RAM memory or the
70 power failure compensation func-

tion, load connectors.
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1.3.3 Seli-diagnosis

MELSEC-A

When an error occurs in the PC RUN state, the CPU is stopped by using
self-diagnosis, and the error is displayed. Error contents are shown in the
following table. The following error code list explains the processing meth-
ods for error cancellation.

Self-Diagnosis List

Error Indication Contents

Applicable CPU

assignment

Model Name
CPU | "RUN"
Dianosis Status| LED A1 and )
Status A2CPU LED Display
ERROR LED Message AOJ | A1 A2 | A3
Displays (A3(A)CPU only)
Instruction code check ON INSTRCT. CODE ERR (o] (o] o) o)
Parameter setting check ON PARAMETER ERROR - (o) 0] 0]
No END instruction ON MISSING END INS. o (¢) [¢] (0]
Instruction execution w ,
gﬂrfcf::ory disable Stop |Flicker ON CAN'T EXECUTE o|lo|o|o
Format (CHK
instruction) check ON CHK FORMAT ERR. - (] (o] o]
Instruction execution ;
disable ON CAN'T EXECUTE (1) - (o] (o] (o]
No memory cassette ON CASSETTE ERROR - - (0] O
RAM check ON RAM ERROR - o] (0] 0]
Operation circuit check ON OPE. CIRCUIT ERR. - o] (0] o]
Watchdog error check ON WDT ERROR 0] 0] 0] o
CPU »
Stop |Flicker
error Sub CPU check - SUB-CPU ERROR - - - o
END instruction
unexecution ON END NOT EXECUTE (o] (o] (o] o
Endless loop execution, ) WDT ERROR ) o
MAIN CPU malfunction ) )
w
/0 1/0 module verify Stop /| Flick- ON UNIT VERIFY ERR. - o 0] (0]
er
error
Fuse blow Runl / on ON FUSE BREAK OFF o|lo|l o] o
Control bus check ON CONTROL-BUS ERR. (e} o O o
Special function unit ON SP. UNIT DOWN o o o o
Special |®TOr "
function Sto Flick
module |Link module error P cker ON LINK UNIT ERROR - o|o| o
error
1/0 interruption error ON 1/0 INT. ERROR - o o) o
Special function module ON SP. UNIT LAY. ERR. . lololo
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Error Indication Contents A:npc:idcealb':;ggu
CPU | "RUN"
Dianosis Status| LED Al .
Status A2cal;1lj’ LED Display
ERROR LED Message AOJ | A1 | A2 | A3
Displays (A3(A)CPU only)
. . ¥
Special Special function module |Stop/ | Flick-
e |error er ON SP.UNIT ERROR olo|lo|o
unction
module Run On
error
Link parameter error Run |On ON LINK PARA. ERROR - (o] o] (¢]
Sr"“rgfry Battery low Run |On ON BATTERY ERROR o|jo| o] o
w
* Operation check error Stop/” | Flick-
er ON OPERATION ERROR (o] O O O
Run On
MAIN CPU malfunction Stop |Flicker - MAIN-CPU DOWN - - - 0]

1. When two types of contents are described in the CPU state and the RUN LED state area,
the setting can be changed by using-a peripheral device (GPP).

2. When the error contents of an instruction are CHK in a *symbol operation check error, the
LED display message is as follows:
<CHK> ERROR [ ][ ][]

Displays the 3-digit faulty number.

3. %#Shows OFF when an A3CPU is used.
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1.3.4 Judging the quality of a CPU

The quality of a PC CPU can be judged by turning ON the power supply under
the normal start conditions of a sequence program.

Write the END instruction to step 0 of the sequence program.

If RUN LED is ON when the CPU is set to RUN, the CPU qualitey is
acceptable.

(1) Operations by using an A6GPP

1)

2)

3)

4)

5)

6)

Paramerers and programs are read by using the following opera-
tion from the CPU to the A6GPP.
Key operations

PC| |RD M Parameter + main |GO| |GO

Write the END instruction to step 0.

However, when the CPU quality is acceptable and programs do
not need changing, write down step 0 of the list program (or insert
an END instruction).

LST| [RD| {SSNj | 0 | |GO Step 0 is read.

WR| [END{ [GO END is written to step O.

Set the CPU to STOP, and write this program to the CPU.

PC| |WR M Parameter + main |GO| |GO

[Writing step 0 of the main program is sufficient.]

Set the CPU to RESET.

Set the CPU to RUN.

When the RUN LED is ON, the CPU quality is acceptable.

If the RUN LED is OFF or flickers, the CPU is quality is not
acceptable.

If the CPU quality is acceptable, return the program of step 0 that
was written down to the original program , and write it to the CPU.
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1.3.5 Specialrelay M

Special relays are internal relays of which applications have been determined
inside the PC. Therefore, do not turn ON/OFF the special relays on the

program (Except the ones with numbers marked *1 and *2 in the table).
Application acceptability varies according to the type of CPU.

Number Name Description Details . Applicable CPU
1 OFF : Normal ¢ Turned on when there is one or more output modules of which fuse
Fuse bl . P
Ms000 own ON : Fuse blown unit has been blown. Remains ON even if normal status is restored.
o . « Turned on if the status of I/0 module is different from entered status AllCPUs
M9002 /0 module OFF : Normal h N : i | X
verify error ON : Error when power is turned on. Remains ON even if normal status is
restored.
. MINI link OFF : Normal « Turned on when a MINI(S3) link error is detected in the installed
Mg004 | master module | Sy Tl o0 AJ71PT32(S3). Remains ON even when the normal status is AnACPU-F
error ) restored. :
.1 AC DOWN . d * Turned ON when an momentary power failure of 20 msec or less
MS005 | 4otaction 8ZF . ﬁg ggx:: gOOOWN occurred. Reset when POWER switch is moved from OFF to ON
position.
OFF : Normal «Turned ON when battery voltage reduces to less than specified.
M9006 | Battery low ON : Battery low Turned OFF when battery voltage becomes normal. All GPU
1,19007 Battery low OFF : Normal * Turned ON when battery voltage reduces to less than specified. s
latch ON : Battery low Remains ON even if battery voltage becomes normal.
1 If-di i : . . .
Mg008 freror lagnostic 8;‘: : gfme'rror * Turned ON when error is found as a result of self-diagnosis.
MS009 Annunciator OFF : No detection e Turned ON when [OUT F] or [SET F] instruction is executed.
detection ON : Detected Switched OFF when D9124 data is zeroed.
Operation OFF : No error * Turned ON when operation error occurs during execution of
E t for AnACPU-F
MI010 | oo flag ON : Error application instruction. Turned OFF when error is eliminated. xoeptor An
1&9011 Operation OFF : No error * Turned ON when operation error occurs during execution of
error flag ON : Error application instruction. Remains ON even if normal status is restored.
Mg012 | Carry flag gZF g::g Z:‘l * Carry flag used in application instruction.
M0 Data memory OFF : No processing o Clears the data memory lnclu.ding the latch rangef(other than special
16 | clear flag ON : Output clear relays and sp.emal registers) in remote run mode from computer, etc.
when M9016 is ON.
Moo17 Data memory OFF : No processing -Cleaf;tho ynla!ch_ed data memory ‘goﬂ;er than special rtelay.;and
clear flag ON : Output clear speci 'veglsiers) in remote run mode from computer, etc. when ANl CPU
M9017 is ON. S
M9020 User timing » Relay which repeats ON/OFF at intervals of predetermined scan.
clock No. 0 o When power is turned on or reset is performed, the clock starts with
Mgoaq | User timing off. . . .
clock No. 1 « Set the intervals of ON/OFF by [DUTY] instruction.
User timing
Mg022
clock No. 2
— e [ s [
M9023 User timing Ly T T |
clock No. 3 scan I——ll—{ outy | n1 [ n2 | Msozo]-—{
User timing
Mg9024 clock No. 4
2 . * Writes clock data from D9025 to D9028 to the clock element after
Clock t : : I . . .
M9025 re:se:ata se gEF . g:ﬁr;c:::;:g the [END)] instruction is executed during the scan in which M9025 Except for A2CCPU,
has changed from OFF to ON. A2§)CPUC24(PRF) and
AO0J2HCPU
Clock dat OFF :
M9026 | /oo O812 oN . gf,:,"” « Switched ON by clock data (D9025 to D9028) error.
Clock data OFF : No processing ¢ Clock data is read from D9025 to D9028 and indicated on the CPU
A ; PU-F and ASBACPU-F
Mg027 display ON : Display front LED display. ASNC an
.2 lock dat . . Except for A2CCPU,
Mgopg | Clock data OFF - No processing +Reads clock data to D9025 to D9028 in BCD when M9028 is ON. A2CCPUC24(PRF) and
read request ON : Read request
A0J2HCPU
M9030 0.1 second 0.05 0.05 0.1 second, 0.2 second, 1 second, 2 seconds, and 1 minute clocks
clock second | second are generated.
0.2 second 0.1 I 01 L I‘ _'Not.turned QN and OFF per scan but turned ON and OFF even
Mo031 clock second | second during scan if corresponding time has elapsed.
* Starts with OFF when power is turned ON or reset is performed. All CPU
0.5 0.5 s
M9032 | 1 second clock second | second I I
M9033 | 2 second clock | gedond I second [ r
M9034 | 1 minute clock s,&%dsl s,c%?‘dsl I
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Number Name Description Details Applicable CPU
M9036 | Normally ON g?F e Used as dummy contacts of initialization and application
instruction in sequence program.
M9037 Normally ON *M9036 and M9037 are turned ON and OFF without regard to
OFF OFF position of key switch on CPU front. M9038 and M9039 are
ON only for under the same condition as RN status except when the key
M9038 | 1 scan after g':F | | 1 scan switch is at STOP position, and turned off and on. Switched
RUN OFF if the key switch is in STOP position. M3038 is ON for
RUN flag (OFF one scan only and M9039 is OFF for one scan only if the key
M9039 |only for 1 scan 82’: J switch is not in STOP position.
after RUN) All CPUs
M9040 PAUSE OFF : PAUSE disabled
enable coil ON : PAUSE enabled *When RUN key switch is at PAUSE position or remote pause
PAUSE i contact has turned ON and if M9040 is ON, PAUSE mode is
M9041 | status 85': go!'dunng pause set and M9041 is turned ON.
contact : During pause
M9042 S;?ai:atus gZF ggtﬁ:;rlsv:gpstop o Switched ON when the RUN key switch is in STOP position.
Samplin OFF : During sampling * Turned ON upon completion of sampling trace performed the
M9043 tracep 9 trace number of times preset by parameter after [STRA] instruction
. ON : Sampling trace is executed.
completion loti X o
completion Reset when [STRAR] instruction is executed.
* Turning M9044 ON/OFF allows pseudo-execution of [STRA]
and [STRAR] instructions. (M9044 is turned ON/OFF forcibly
by peripheral devices.)
Sampling 01 The same as [STRA] When M8044 is turned from OFF to ON: [STRA] instruction
. P
M9044 | trace 150 The same as [STRAR] | When M3044 is turned from ON to OFF: [STRAR] instruction | =XCoP! for A1SCPU
At this time, a value stored in DS044 is used for a condition
of sampling trace.
(When scan, when time — time (in unit of 10 msec)
M9046 tSr:?ephng 8:_": [E):f::; 3:2:9 trace | Switched ON during sampling trace.
- All CPUs
Ma047 tS':nglmg OFF : Sampl@ng trace stop | e Turn M9047 ON to start sampling trace.
preparration ON  : Sampling trace start |  Turn it OFF to stop sampling trace.
ON : Flashes when the
2 annunciator is turned
RUN LED on * Sets whether the RUN LED flashes when the annunciator
9048
M flash flag OFF : Does not flash when relay F[ ] is turned on by an AOJ2HCPU. ADJ2HCPU
the annunciator is
turned on
Switching OFF : Upto NULL code are
M9049 the number output «When M9049 is off, up to NULL (00H) code are output. Except for A2CCPU and
of output ON  : 16 characters are When M9049 is on, ASClI codes of 16 characters are output. | A2CCPUC24(PRF)
characters output
i[ncs'-:sj!:“on OFF : Disable * Switched ON to disable the [CHG] instruction.
M9051 | o ocution ON . Enable Switched ON when program transfer is requested and A3NCPU-F and A3ACPU-F
disable automatically switched OFF when transfer is complete.
"0 [SEG] e Switched ON to execute the [SEG] instruction as an I/O
: . OFF : 7SEG display partial refresh instruction.
truct . All CPU
MI0S2 | Citohing. | ON  © VO partiai refresh | Switched OFF to execute the [SEG] instruction as a 7SEG s
display instruction.
*2 [EIVID) OFF : Sequence interrupt . . .
Mg053 | instruction control . Swn'ched QN to execute the link refresh enable, disable (El, Except for AnACPU-F
switching ON : Link interrupt control D) instructions.
M9054 STEP RUN OFF : Other than step RUN| e Switched ON when the RUN key switch is in STEP RUN Except for A2CCPU,
flag ON : During step RUN position. A2CCPUC24(PRF) and AOJ2HCPU
Status latch | OFF : Not complete ¢ Turned ON when status latch is completed.
|
M9058 | complete flag| ON : Complete Turned OFF by reset instruction. All CPUs
Main ON : P, | set request
M9056 | program P, | | OFF : Other than P, | set « Provides P, | set request after transfer of the other program
set request request !for example, Sl.xbprogram when m.ain program is being RUN) | AancpULF and ABACPU-F
Subprogram | ON  : P, I set request is compl'ate.dunng RUN. Automatically switched OFF when
M9057 | P, I set OFF : Other than P.I set P, I setting is complete.
request request
¢ Turned ON when one of remote terminal modules has
become a faulty station.
(Communication error is detected when normal
communication is not restored after the number of retries set
t D9174)
Remot OFF : Normal a
M9060 t;mﬁ,; error| ON - E:J'ron:a « Turned OFF when communication with all remote terminal A2CCPU and A2CCPUC24(PRF)

modules is restored to normal with automatic online return
enabled.

¢ Remains ON when automatic online return is disabled.

* Not turned ON or OFF when communication is suspended at
error detection.
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call error flag

Number Name Description Details Applicable CPU
. o Turned ON when communication with a remote terminal
module or an O module is faulty.
Communication error occurs due to the following reasons.
« Initial data error .
Communica- OFF : Normal « Cable breakage
M3061 | tion error ON : Error « Power off for remote terminal modules or I/O modules A2CCPU and A2CCPUC24(PRF)
o Turned OFF when communication is restored to normal with
automatic online return enabled.
o Remains ON when communication is suspended at error
detection with automatic online return disabled.
Divide OFF = Ei,\(r?:gp‘::::sgsing « In the processing with an AD57(S1)/AD58, turned ON when
M9065 | 4 . nsfer state | ON - During divide executing a canvas screen trans!er by divice processing and
processing turned OFF when divide processing has been completed. AnACPU-F
-2 Transfer OFF : Batch isi ing with an AD57(S1)/AD5 d ON wh
Mo0ss | processing : Batch transmisison | o In the processing with an 7(S1) A8., turne N when
switching ON : Divide transmission executing a canvas screen transfer by divide procesisng .
« Turned ON when one of I/O modules has become a faulty
station.
(Communication error occurs when normal communication is
1/0 module OFF : Normal not restored after the number of retries set at D9174)
MQ067 | error ON - Error « Turned OFF when communication with all I/O modules is A2CCPU and A2CCPUC24(PRF)
detection restored to normal with automatic online return enabled.
« Remains ON when automatic online return is disabled.
« Not turned ON or OFF when communication is suspended at
error detection.
OFF : Automatic online
return enabled
: Automatic online « Turned ON when line check with I/O modules and remote
disabled terminal modules is performed.
Test mod return disable P A2CCPU
Mooss st mode : Communication X o If turned OFF, communication with I/O modules and remote
suspended at online| terminal modules is performed.
error
ON : Line check
» Sets whether all outputs are turned off or retained at
. OFF : All outputs are s
Ma069 Output at line turned off communication error o A2CCPU and A2CCPUC24(PRF)
error ON : Outputs are retained o OFF ... All outputs are turned off at communication error. .
« ON ..... Outputs before communication error are retained.
. Writes clock data from D9073 to D9076 to the clock element
Clock dat OFF : N ‘ . : ome
M9073 se?(;equae:! ON - S:{F::;C:::l’:g after the END instwf:tion is executed during the scan in which
M9073 has been switched from OFF to ON.
Clock data OFF : No error » Turned ON when there is a clock data (M9073 to D7076) A2CCPUC24(PRF)
M9074 | orror ON : Error error. .
Turned OFF when there is no error.
M9076 Clock data OFF : No processing «When M9076 is ON, clock data is read from D9073 to D9076
read request ON : Read request at the BCD value.
OFF : Communication
Communica- requgst to remote
tion request ‘:r::::ll’:il modules « Indication of communication enable/disable to remote AnACPU-F, A2CCPU and
M9081 | to remote ON : Communication terminal modules connected to the AJ71PT32-S3 or A2CCPUCé4(PRF)
terminal ‘ request to remote A2CCPU.
modules terminal modules
disabled
— . o Turned ON when the final station number of the remote
Final station OFF : ::Jnr:L:tra;;orl;ement terminal modules and remote /O modules connected to the
M90g2 | number ON : Final station A2CCPU disagrees with the total number of stations setin | A50cpy and A2CCPUC24(PRF)
disagreement number the initial setting. ) ) )
disagreement » Turned OFF when the final station number agrees with the
total number of stations at STOP—-RUN.
« Specify whether the following errors are to be checked or not
2 after the [END] instruction is executed (to reduce END X
OFF : Checks enabled processing time): Except for A2CCPU and
M9084 | Errorcheck | G\ [ Checks disabled « Fuse blown A2CCPUC24(PRF)
« 1/O unit verify error
« Battery error
*2 ERR terminal | OFF : ERR terminal OFF o Turned ON when output from "ERR terminal” in the sequence
M9089 | output ON : ERR terminal ON program.
» Turned OFF when both M9089 and M9090 are turned OFF.
» Turned ON when MINI-S3 link error or sequence program A2CCPU and A2CCPUC24(PRF)
M9090 ERR terminal | OFF : ERR term!nal OFF error (when operation is stopped) occurs.
output ON : ERRterminal ON | « Turned OFF when MINI-S3 link and sequence program is
) restored to normal.
M9091 (e)rp'::rratlons OFF : No Error « Turned on when an operations error detail factor is storedto | 4 rcpy)F
Detail flag ON : Error D9091. Remains on even when the normal status is restored.
Microcomputer OFF : No error « Turned ON when an error occurs while executing a
M9091 | subroutine ON - Emcr microcomputer package. Ramains ON even when the normal | Except for AnACPU-F

status is restored.
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Number Name Description Details Applicable CPU
« After the head address of the required /O module is set to
D9094, switching M3094 ON allows the IO module to be
changed in online mode.
2 '.3 (One module is only allowed to be changed by one setting.)
M2094 /O change OFF : Changed « To be switched ON in the program or peripheral device test Except for A2CCPU,
flag ON : Not changed mode to change the module during CPU RUN. To be A2CCPUC24(PRF) and AOJ2HCPU
switched ON in peripheral device test mode to change the
module during CPU STOP.
* RUN/STOP mode must not be changed until IO module
change is complete.
M9100 SFQ program 8§F ggcsigg::g‘ram o.thni:ed ON if the SFC program is registered, and turned OFF
registration registered if itis not.
2 SFC program | OFF : SFC program stop * Should be turned ON by the program if the SFC programAis to
Mg101 start/stop ON : SFC program start be started. If turned OFF, operation output of the execution
step is turned OFF and the SFC program is stopped.
» Selects the starting step when the SFC program is restarted
using M9101.
.2 SFC program | OFF : Initial start OFF : All execution conditions when the SFCAprogram )
Mg102 starting status | ON  : Continuous start stopped are cleared, and the program is started with
the initial step of block 0.
ON : Started with the step of the block being executed when
the program stopped.
» Selects consecutive or step-by-step transfer of steps of
OFF : Consecutive step which transitions are established when all of the transitions
2 Consecutive . transfer disable of consecutive steps are es}ablished.
M9103 | step tran_sfer ON : Consecutive step ON : Consecutive transfer is executed
enable/disable " transfer enable (Consecutive transfer enable)
OFF: One step per one scan is transferred
(Consecutive transfer disable)
Consecutive * Set wheq consecutive transfer is not executed with
transfer OFF : Transfer complete cons.ecullve transfer enabled. Reset when transfer of one
M9104 | | rovention ON : Transfer incomplete| Step is completed. "
flag Consecutive transfer of a step can be prevented by writing an
AND condition to corresponding M9104.
Step transfer
-2 monitoring
M9108 | timer start
(corresponds
to D9108)
Step transfer
2 monitoring
M9109 |[timer start
(corresponds
to D9109) All CPUs
Step transfer
2 monitoring
M9110 | timer start
(corresponds
to D9110)
Step transfer | OFF : Monitoring timer :
.2 monitoring reset ¢ Turned ON when the step transfer monitoring timer is started.
M9111 | timer start ON : Monitoring timer * Turned OFF when the monitoring timer is reset.
(corresponds start
to D9111)
Step transfer
.2 monitoring
M9112 | timer start
(corresponds
to D9112)
Step transfer
.2 monitoring
M9113 | timer start
(corresponds
to D9113)
Step transfer
2 monitoring
M9114 | timer start
(corresponds
to D9114)
Active step
M9180 sampling OFF : Trace start * Set when sampling trace of all specified blocks is completed.
trace ON : Trace complete Reset when sampling trace is started.
complste flag
Active step .
Ma181 sampling ng .R::: ::iln;xecuted * Set wl?an samp!ing trace is being executed. Reset when
ter:;::ution flag executed sampling trace is completed or suspended.
. Active step OFF : Trace * Selects sampling trace executim:\ enable/disable.
M9182 | sampling : disable/suspend ON : Sarnpl]ng trace execuiion is epabled. .
trace enable ON : Trace enable OFF: Sampling trace execution is disabled. if turned off dur-
ing sampling trace execution, trace is suspended..
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Number Name Description ) Details Applicable CPU

« Selects the operation output when block stop is executed.
ON :Retains the ON/OFF status of the coil being used by using op-

M9196 S&:Lat“:tn OFF : Coil output off eration output of the step being executed at block stop. All CPUs
block stop ON : Coil output on OFF: All coil outputs are turned off.

(Operation output by the SET instruction is retained regardless of the
ON/OFF status of M9196.)

POINTSI

(1) Contents of the M special relays are all cleared by power OFF, latch
clear or reset with the reset key switch. When the RUN key switch is
set in the STOP position, the contents are retained.

(2) The above relays with numbers marked *1 remain ON if normal
status is restored. Therefore, to turn them OFF, use the following

method.
Reset execution
1) Method by user program command
Insert the circuit shown at the right [
into the program and turn ON the vl omcton e
reset execution command contact e

to clear the special relay M.

2) Method using peripheral devices
Perform forced reset by use of the test function of peripheral de-
vices. For the operation procedure, refer to the manuals for pe-
ripheral devices.

3) By moving the RESET key switch on the CPU front to the RESET
position, the special relays are turned OFF.

(3) Special relays marked *2 above are switched ON/OFF in the se-
quence program.

(4) Special relays marked *3 above are switched ON/QOFF in test mode
of the peripheral device.

(5) Special relays marked *4 above are reset only when the power is
turned from OFF to ON.

(6) Since M9102 is latched automatically, even if the power supply goes
off, M9102 maintains its ON/OFF state.
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1.3.6 Special register D

Special registers are data registers of which applications have been deter-
mined inside the PC. Therefore, do not write data to the special registers in

the program (except the ones with numbers marked *2 in the table).

Number

Name

Description -

Details

Applicable CPU

D9000

Fuse blown

Fuse blown module
number

* When fuse blown modules are detected, the lowest number of
detected modules is stored in hexadecimal. (Example: When fuses
of Y50 to 6F output modules have blown, "50" is stored in
hexadecimal) To monitor the ber by peripheral devices, perform
monitor operation given in hexadecimal.

(Cleared when all contents of D9100 to D9107 are reset to 0)

Except for A2CCPU,
A2CCPUC24(PRF) and
AO0J2HCPU

Dsg001

Fuse blown

Fuse blown module
number

 Stores the module numbers corresponding to setting switch numbers
or base slot numbers when fuse blow occurred.

1/0 module for A0J2

Setting
switch

0

Extension base unit

Base unit

alot No. Stored data

Stored data

WIN = O
@ (N (o>

Njo|o|ds W[N]
O IN[O o & W [N -

A0J2HCPU

D9002

/0 module
verify error

1/0 module verify error
module number

« If /O modules, of which data are 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 is stored in
hexadecimal. (Storing method is the same as that of D9000) To
monitor the number by peripheral devices, perform monitor operation
given in hexadecimal.

(Cleared when all contents of D9116 to D9123 are reset to 0)

o The 1/0 module of a remote I/O station is also verified.

Except for A2CCPU,
A2CCPUC24(PRF) and
AQJ2HCPU

« Stores the number that corresponds to the setting switch number or
base unit number when an I/O module is detected that is different
from the registered /O module information when the power supply
was turned on. (The storing method is the same as that of the
D9001.)

error

number

stored in BIN code.

AO0J2HCPU
o In the case of a remote /0O module, (module I/O number/10H) + 1 is
stored.
D003 ﬁgxucﬁon 'dl'::,:;rgl:;rg{}zls « The number of bits detected by execution of the SUM instruction are
detection bits | instruction detection stored in BIN code and updated every execution thereafter.
» Stores the error detection status of the MINI(S3) link to the installed
AJ71PT32(S3).
b15 b8 b7 b0
MINI link
D9004 | master Error detection status I ] AnACPU-F
module error .
Goes on when the bit When the signal below .
that corresonds to the goes on, the corresponding
AJ71PT32(S3) that can- || bit is turned on.
not execute data commu- o Hardware fault (X0/X20)
nications between a PC * MINI(S3) link error de-
CPU and AJ71PT32(S3). tection (X6/X26)
* MINI(S3) link communi-
cations error (X7/X27)
AC DOWN * 1is added each time input voltage becomes 80% or less of rating
D9005 counter AC DOWN count while the CPU unit is performing operation, and the value is stored in
BIN code. All CPUs
Self- . . X . .
D9008 di:I;nostic Self-diagnostic error o When error is found as a result of self-diagnosis, error number is
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Number

Description

Details

Applicable CPU

D9009

Annunciator
detection

F number at which external
failure has occurred

*When one of FO to 255 is turned ON by [OUT F] or [SET F],
the F number, which has been detected earliest among the F
numbers which have turned ON, is stored in BIN code.

*D9009 can be cleared by executing [RST F] or [LEDR]
instruction. If another F number has been detected, the
clearing of D9009 causes the next number to be stored in
D9009.

*When one of FO to 255 is turned ON by [OUT F] or [SET F],
the F number, which has been detected earliest among the F
numbers which have turned ON, is stored in BIN code.

*D9009 can be cleared by executing [RST F] or [LEDR]
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
D3009.

D010

Error step

Step number at which
operation 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 updated.

D9011

Error step

Step number at which
operation 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 D9011 cannot be updated unless M3011 is
cleared by user program.

D9014

/0 control
mode

1/0 control mode number

* The I/O control mode set is returned in any of the following
numbers:
0. Both input and output in direct mode
1. Input in refresh mode, output in direct mode
3. Both input and output in refresh mode

D9015

CPU
operating
states

Operating states of CPU

* The operating states of CPU as shown below are stored in
D9015.

B15---B12 B11..- B8

]
[}
1
1

I

Remains the
same in remote
RUN/STOP mode

CPU key switch

RUN
STOP
PAUSE *!
STEP RUN

WIiN |- O

Remote RUN/STOP by parameter
setting

0 RUN
1 STOP
2 PAUSE *1

Status in program

[} Except below

1 [STOP] instruction execution

Remote RUN/STOP by computer
0 RUN

1 STOP

2 PAUSE *1

3 STEP RUN

*1: When the CPU is in RUN mode and M9040 is off, the CPU
remains in RUN mode if changed to PAUSE mode.

Dgo16

Program
number

0: Main program (ROM)
1: Main program (RAM)
2: Subprogram (RAM)

« Indicates which sequence program is run presently. One
value of 0 to 2 is stored in BIN code. (2 is only valid for the
A3N-F))

D017

Scan time

Minimum scan time
(per 10 msec)

o If scan time is smaller than the content of D9017. the value is
newly stored at each END. Namely, the minimum value of
scan time is stored into D9017 in BIN code.

Dso18

Scan time

Scan time
(per 10 msec)

* Scan time is stored in BIN code at each END and always
rewritten.

All CPUs
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Number Name Desacription Details Applicable CPU
. . o If scan time is larger than the content of D9019, the value is
D9019 | Scan time ?;:T;::::Sn time newly stored at each END. Namely, the maximum value of scan
time is stored into D9019 in BIN code.
 Sets the interval between consecutive program starts in All CPUs
.2 Constant scan time multiples of 10 msec.
Deozo | SONS1A™ | set by use in 10 0: No setting
(msec increments) 1 to 200: Set. Program is executed at intervals of (set value)
x 10 msec
D9021 * Sets the head station number (1 to 61) of remote terminal
D9022 modules connected to A2C. Setting is not necessarily in the
D9023 order of station numbers.
D9024 - -
D9025 | Remote [0)902; zemote terminal unit No. 1 area
i 902 te t i it No.
Dgo2e_| terminal 110 61 emole terminal ynit No. 2 area A2CCPU and A2CCPUC24(PRF)
parameter
D9027 setting
D9028
D9029
D9030
D9031 D9033 | Remote terminal unit No. 13 area
D9032 D9034 | Remote terminal unit No. 14 area
D9033
D9034
o Stores the year (2 lower digits) and month in BCD.
2 B15 e B12 Bt eeneenn B8 B7 .- B4 B3 oceeees B0 (Example)
Clock data
Clock dat. [ T D L T T e B |
Do025 | Clock data | (Year,month) ST T T O T O e
I R R T T T B | H8707
1 1 1 1 1 1 1 1 ] 1 1 1 1 11
Year Month
« Stores the day and hour in BCD.
" ‘d B15..cos B12 B11 - B8 B7 e B4 B3 .. B0 (Example)
* Clock data T 7 7 1 1 1 1 1 1 0 1 ] 3ist,
Dazo | Glock ats | Dy ouy I
1 1 1 1 1 1 1 1 1 L 1 1 1 1 1 H3110
Day Hour
 Stores the minute and second in BCD.
2 Clock d B15..ee- B12 B11.eee- B8 B7 wwocees B4 B3 eeene- BO gEsxa’}"plte)
ock data IR I R minutes,
D9027 | Clock data (Minute,second) E 5 E E E E E % E E S E 3 5 i 48 seconds
Lot b 11| H3s4s Except for A2CCPU,
« ~ ) A2CCPUC24(PRF) and A0J2HCPU
Minute Second
« Stores the day of the week in BCD.
— 171111 (Example)
Vbbb b b v a1 | Friday
(A O O T I I L
. o )
0 must be set Day of the week
%9028 Clock data Clock data 0 Sunday
(Day of the week)
1 Monday
2 Tuesday
3 Wednesday
4 Thursday
5 Friday
6 Saturday
« Sets attribute of each remote terminal module connected to A2C
with 0 or 1 at each bit.
0: Conforms to the Mitsubishi standard protocol
1: No-protocol mode of AJ3SPTF-R2
¢ Data configuration
b15b14b13b12b11b10 b9 b8 b7 b6 bS5 bd b3 b2 b1 b0
Attribute of . . . D9035 0/1{0/1j0/1{071{0/1 01:[0/1 0/1(0/1]0/1/0/110/1[0/110/1
remote 0: Mitsubishi
D035 | 4o minal ] standard protocol 1 A2CCPU and A2CCPUC24(PRF)
1: No protocol
module
Remote terminal No. 1
Remote terminal No. 2
Remote terminal No. 3
: Remote te}minal No. 13
L Remote terminal No. 14
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station number

Number Name Description Details Applicable CPU
Extension file * The block number of the currently utilized extension file register is
) Used block number d ’ AnACPU-F
D9035 register stored in BIN code.
D9036 Total number 11064 « Sets the total number of stations ( 1 to 64) of I/O modules and A2CCPU and
of stations remote terminal modules connected to A2C. A2CCPUC24(PRF)
* Designates the device number of an extension file register from/to
which data is read/written to D9036 and D9037 as a BIN value.
Designates the serial number from the RO of block No.1 to the device
D9036 number regardless of the block number.
Extension file register
For extension | . ber wh 0
file register evice number when
device accessing each device of to [Block No.1 area AnACPU-F
number an extension file register 1638
designation directly 16384
DS037. D036 to Block No.2 area
D9037 Device number [
(BIN value)
to
\/\
e Sets priority of ERROR LEDs which illuminate (or flicker) to indicate
errors with error code numbers.
D9038 Priority 1to 4 Configuration of the priority setting areas is as shown below.
LED - - . - AnACPU-F, A2CCPU,
indication D16 = 012 b T b3 b7 ¥ bd b3 T BO A2CCPUC24(PRF) and
priority D9038 | Priority 4 | Priority 3 | Priority 2| Priority 1 A1SCPU
Priorit
D9039 Priority 5 to 7 09039 riortly
« For details, refer to the A2CCPU User's Manual.
* To operate sampling trace [STRA] or [STRAR] by turning ON/OFF
M9044 by peripheral devices, the value stored in D9044 is used as a
D9044 For sampling Step or time for sampling : condition for sampling trace.
trace trace Scan: 0
Time : Time (per 10 msec)
Value is stored in BIN code into D9044
o Stores code numbers of errors occurred in the SFC program in BIN
code.
Cod bor of 0: No error
ode number of error 80 : SFC program parameter error
D9050 Sﬁgzﬁéam occurred in the SFC 81 : SFC code error
program 82 : Number of steps of simultaneous execution exceeded
83 : Block start error
84 : SFC program operation error All CPUs
(For details, refer to section 7)
Block number in which an » Stores the block number in which an error occurred in the SFC
D9051 | Error block error occurred program in BIN code. In the case of error 83, the starting block
number is stored.
* Stores the step number in which error 83 occurred in the SFC
D90s2 | Error step Step number in which an program in BIN code.
error occurred ® Stores "0" when errors 80, 81, or 82 occurred.
o Stores the block starting step number when error 83 occurred.
. . Stores the transition number in which error 84 occurred in the SFC
Transition number in * A
D083 | Errortransfer | it an error occurred program in BIN code.
* Stores "0" when errors 80, 81, 82, or 83 occurred.
D9054 Error Segusnce step number in « Stores the sequence step number of transition and operation output
sequence step | which an error occurred in which error 84 occurred in the SFC program in BIN code.
Status latch
D9055 steapu:u;t‘):er Status latch step  Stores the step number when status latch is executed. AnACPU-F
 Stores error code when M9061 is turned ON (communication with /O
modules or remote terminal modules fails). :
. 0: Normal 1 ... Total number of stations of I/0 modules or remote ter-
Communica- e . s A2CCPU and
D9061 : 1: Initial data error minal modules or number of retries is not normal. In-
tion error code 2. Line error itial program contains an error. A2CCPUC24(PRF)
2. Cable breakage or power supply of I/0 modules or re-
mote terminal modules is turned off.
PC com- Data check b « In the loopback test mode of individual AJ71C24(S3), the
D9072 | munication AJ71C24(83)y AJ71C24(S3) automatically executes data write/read and All CPUs
check communication check.
Number of
communi-
cation » Stores the number of communication requests executed to remote
D9081 requests Oto 32 terminal modules connected to AJ71PT32(S3) or A2CCPU. AnACPU-F, A2CCPU and
executed to « Subtracts 1 at completion of communication with a remote terminal A2CCPUC24(PRF)
remote module.
terminal
modules
D082 ::Lanlecled Final connected station « Stores the final station number of /O modules and remote terminal A2CCPU and
number modules connected to A2C. A2CCPUC24(PRF)
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modules

Indlcaies fuse blown status

(When the normal status has been restored, this will not be cleard.
Therefors, clearing must be done by the user's program.)

Number Name Description Details Applicable CPU
Micro-
computer De
N pends on the . .
09090 isnubJ:::g:a: microcomputer program . For:etalls. refer to the manual of each microcomputer program
arga head package to be used package.
device number Except for AnACPU-F
Error code
D9091 during a Depends on each « For details, refer to the manual of each microcomputer program
microcomputer | microcomputer package package.
subroutine call .
D9091 Instruction ‘Instruction error detail s . . . . ARACPU-F
. number « Stores an instruction error detail factor in code.
Changed /0 o Stores upper 2 digits of the head I/O address of I/0O modules to be
D9094 | module head S::;gs:d VO module head loaded or unloaded during online mode in BIN code.
address Example: Input module X2F0 — H2F
‘59100 « Output module numbers (in units of 16 points), of which fuses have
blown, are entered in bit pattern. (Preset output unit numbers when
.b parameter setting has been performed)
9101
1514 13121110 9 8 7 6 5 4 3 2 1 ©
‘b 1 1
9102 pgtooflofo]ol..lojlofo|..|]O|OfO|OjOfO}O]|O
a b AnNCPU-F and AnACPU-F
.1 Bit pattern in units of 16
D9103 | Fuse blow points of fuse blow petot|J]ololo]o|t]ololo]ofo 0 olo
module c d
) modules =~ ; _~
D104 D9107 0|0|0|Ol.e|0|0 | l I,,I OIOT
1
...(YCO) *d...(Y1A)
D9105 V80, e Y780}
" (Y1FO) *f..... Y730
D9106 lndlcates fuse blow
'69107 (If normal status is restored, clear is not performed. Therefore, itis
required to perform clear by user program.)
« The output module number in the fuse blown state is entered in the
bit pattern.
bi5 b8 b7 b6 b5 b4 b3 b2 b1 b0
oo o [o[ [TT1]11]
leed to "0" The module which
The module which is is set to setting
set to setting switch 7 switch 0
. or extension base mod- The module which
1 Fuse blown Bit pattern of fuse blown
D9100 | o0 o modules ule slot 3 is set to setting AO0J2HCPU
The module which is switch 1.
setto sel!mg switch 6 The module which is set
or extension base mod- " .
to setting switch 2
ule slot 2
L The module which is set to
The modu!e whlgh is — setting switch 3
set to setting switch 5
or extension base The module which is set to set-
module slot 1 ting switch 4 or extension base
module slot 0
« Output module numbers(in units of 16 points) whose fuses are blown
or whose external power supply is off are entered in bit patterns.
(When parameter setting has been performed, the set /O module
number is entered.)
1514131211109 8 7 6 56 4 3 2
. . . .
The bit pattern in units of | | I
D9100 ::nl.:)sdeutlown 16 points of fuse blown D9100 I YCo) I l Yaol I [ I I I l l I A1SCPU
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verify error

module

ule slot 3 is set to setting

The module which is switch 1.

set to setting switch 6
or extension base mod-
ule slot 2

The module which is set
to setting switch 2

The module which is set to

The module which is — setting switch 3

set to setting switch 5
or extension base
module slot 1

The module which is set to set-
ting switch 4 or extension base
module slot 0

Number Name Description Details Applicable CPU
> Step transfer
~ monitoring
D108 timer setting
(for M9108)
Step transfer
-2 monitoring
D9109 | timer setting
(for M9109) « Sets value for the step transfer monitoring timer and the number of F
Step transfer which turns on when the monitoring timer timed out.
2 P
monitoring
D9110 | yimer setting bis ~ b8 b7 ~ bo
(for M9110) [ ] T I
Step transfer | Timer setting value and
0291 41 | monitoring the F number at time out ) . AllCPUs
timer setting — Timer setting
(for M9111) ( 1 to 255 sec in seconds)
Step transfer F number setting
2 . .
D912 | e cetting .
By turning on any of M9108 to M9114, the monitoring timer starts. If
(for M9112) 9 g timer stz
the transition following a step which corresponds to the timer is not
.2 Step transfer established within set time, the set annunciator (F) is turned on.
D9113 monitoring
timer setting
(for M9113)
Step transfer
-2 monitoring
D9114 | timer setting
(for M9114)
b « When I/O modules, of which data are different from those entered at
Do116 power-on, have been detected, the I/0O module numbers (in units of
o1 16 points) are entered in bit pattern. (Preset I/O module numbers
D9117 when parameter setting has been performed)
o1
D9118 1514 13 12 11 10 9 8 7 6 5 4 3 2 1 O
1
.691 1g | VO module Bit pattern in units of 16 D9116/0]010/0]0/0)010j0]010j0]0O]O}0O ‘a AnNCPU-F and AnACPU-F
verify error points of verify error units 1
.1 09117000000,b000000000
D9120 = =
.1 091230.LlOIOlOIOlOIOIOIOlOIOIO OIOLO
D9121
- *a... (XY0) *b...(XY180) *c....(XY7EO)
3
D9122 Indicates I/O module verify error
1 (If normal status is restored, clear is not performed. Therefore, it is
Do123 required to perform clear by use program.)
o When a different /O module from the /0O module information
registered when the power supply was turned ON is detected, the I/O
module number is entered in the bit pattern.
b15 b8 b7 b6 b5 b4 b3 b2 b1 b0
oore[o] = o] (1]
Fixed to "0 The module which
The module which is is set to setting
.1 X . set to setting switch 7 switch 0
D9116 1/0 module Bit pattern of a verify error or extension base mod- The module which ACJ2HCPU
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Number Name Description Details Applicable CPU
« When a different I/0 module from the 1/0 module information
registered when the power supply was turned ON is detected, the [le}
module number(in units of 16 points) is entered.
(When parameter setting has been performed, the set 1/0 module
number is entered.)
1 1/O module Bit pattern in units of 16 514 13 12 11 10 9 4 3 2 1
D9t16 verify error points of a verify error A1SCPU
Y module Dg116 x/vo
Indicates an I/O module verlfy error
(When the normal status has been restored, this is not cleared.
Therefore, clearing must be done by the user’s program.)
«When one of FO to 255 is turned ON by [OUT F] or [SET F], 1 is
added to the contents of D9124. When [RST F] or [LEDR]
Annunciator . " instruction is executed, 1 is subtracted from the contents of D9124.
D9124 | detection gy 0" detection (If the INDICATOR RESET switch is provided to the CPU, pressing
quantity the switch can execute the same processing) Quantity, which has
been turned ON by [OUT F] or [SET F] is stored into D9124 in BIN
code. The value of D9124 is maximum 8.
D9125 « When one of FO to 255 is turned ON by [OUT F] or [SET F], F num-
ber, which has turned ON, is entered into D9125 to D9132 in due or-
D9126 der in BIN code. F number, which has been turned OFF by [RST F],
is erased from D9125 to D9132, and the contents of data registers
D9127 succeeding the data register, where the erased F number was stored,
are shifted to the succeeding data registers. By executing [LEDR] in-
struction, the contents of D9125 to D9132 are shifted upward by one.
D9128 (For A3N, it can be performed by use of INDICATOR RESET switch | Al cPUSs
on front of CPU module) When there are 8 annunciator detections,
Dg129 the 9th one is not stored into D9125 to 9132 even if detected.
Annunpiator Annunciator detection
D9130 | detection Annone ST 55T 51 950 5T 960 SE 8 SEL AT SRL Leon
number ITNTNSTNTNSTNSTNS NSNS TN T
Do131 psoos| 0 [so[so]so[s0]s0]s0[s0]s50[s50]50]50]s0
pot2alof1]2|3|[2]|3]|4a|[5]|6]|7[8]|8]|8
D9125| 0 | 50[ 5050} 50| 50]|50]|50|50]|50]50]50]99
Do126| 0 | 0 |25]|25{99[99]|99|99}99]|99]|99199]15
D9127/ 0 | 0o | o 99| o f15)15|15[15]|15|15[15]|70
D9132 po128| 0 foJojofofjo|70}70{70|70{70{70]65
D129} 0o | ofjo|o|ofjo|o|es|e5]|65|65[65]38
ps130j ol ofojojlofofjo]|of3s|38]|38[38]|110
pDo13tjfof{ojojojojojoOofjo]oOjrojrno]110jist
pot32f 0 JoJojojoOojO]jO|O] O] O]|is1]151]210
D9133 « Stores information of /0 modules and remote terminal modules con-
nected to the A2C corresponding to station number.
Information of /0 modules and remote terminal modules is for input,
D9134 output and remote terminal module identification and expressed as 2-
bit data.
D9135 00 : No IO module or «00: No I{O 'modult? or remote terminal module or initial communica-
remote terminal tion is impossible
R . module or ivgitiai * 01 : Input module or remote terminal module
emote communication « 10 : Output module
D9136 | yorminal card impossible «Data con!igzration ﬁgggigé;:(PRF)
information 01 : Input module or
remote terminal
Do137 module b15 bl4 b13 bi2 b1t b10 b9 b8 b7 b6 b5 ba b3 b2 bl b0
10 : Output module D9133 Srsémn Sxa7uon stsnon Slsgon Sragon Sragun Svazlion Su;]nen
D9138 Station | Station | Station | Staon | Station | Station | Station | Station
16 - 15 14 13 12 1 10 9
Stanon | Station | Station | Staton | Station | Stston | Station | Stston
A 24 23 22 21 20 19 18 17 A
D9139 “TStation | Staon | Station | Station | Station | Staton | Station Stagon [~
56 55 54 53 52 51 50 49
09140 D9140 Slz(dvon Suégon Snzréon Suév;on Stgx(r,en Slggon s'asgon Srgz;cn

1-34



1. GENERAL INFORMATION ABOUT A-SERIES SYSTEMS

Number Name Description Details Applicable CPU
D9141 « Stores the number of retries executed to I/O modules or remote termi-
D9142 nal modules which caused communication error. (Retry processing is

execut‘ed the number of times set at D9174.)
D9143 « Data becomes 0 when communication is restored to normal.
D9144 « Station number setting of /O modules and remote terminal modules
D9145 is as shown below.
D9146
bis ~ b8 b7  ~ b0
D9147 D141 Station 2 Station 1
Do148 D9142 Station 4 Station 3
D9149 Station 6 Station 5
D9150
D9151
D9152 | Number of . D9171 Station 62 Station 61
D9153 times qf retry | Number of retries D9172 Station 64 Station 63
execution
D9154
D9155 « Retry counter uses 8 bits for one station.
D9156
D9157 b(n+7) b(n+6) b(n+5) b(n+4) b(n+3) b(n+2) b(n+1) b(n+0)
D9158
0N
D9159
D9160 Number of retries
D9161
D9162 _____’[0 : Normal
D9163 1 : Station error
D9164
D9165 **n" is determined by station number of /O module or re-
D9166 _ mote terminal module. A2CCPU and
D9167 i Odd number stations A2CCPUC24(PRF)
D9168 (station 1,3, 5,7 ...61,63) : bOto b7 (n=0)
Even number stations
Do169 (station 2, 4, 6, 8 ... 62, 64) : b8 to b15 (n = 8)
D9170
D171
D9172

* Mode setting

*When an I/O module or a remote terminal.

Automatic fnodule causgd communic.:-xtio!'l error, the station

o | online return is placed offline. Communication with normal

enabled stations is continued.

«When a faulty station returned to normal,
communication is resumed automatically.

e When an I/O module or a remote terminal

0 : Automatic online module caused communication error, the station
1 - TJ:;;:{;:‘::SM Autvomatic is placed offline. Communication with normal
D9173 | Mode setting return disabled 1 | online return stations is continued.
2 ; Transmission stop at disabled *Though a faulty station returned to normal,
online error communication is not restored unless the station
3 : Line check module is restarted.

o When an I/0 module or a remote terminal
module caused communication error,
communication with all stations is stopped.

« Though a faulty station returned to normal,
communication is not restored unless the station
module is restarted.

Trans-
2 | mission stop
at online error

o Checks hardware and connecting cables of I/O
modules and remote terminal modules.

« Sets the number of retries executed to I/O modules and remote
terminal modules which caused communication error.

3 | Line check

Setting of the « Sets for 5 times at power on.
D9174 | number of Number of retries « Set range: 0 to 32
retries  If communication with an I/0 module or a remote terminal module is

not restored to normal after set number of retries, such module is
regarded as a faulty station.
« Stores the number of retries executed at line error (time out).
Number of retries o Data becomes 0 when line is restored to normal and communication
with /0 modules and remote terminal modules is resumed.

Line error

D9175 retry counter
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Number Name Description Details Applicable CPU
D9180 « Stores error code of a faulty remote terminal module when MS060 is
D9181 turned on.
D9182 « The error code storage areas for each remote terminal module are as
D9183 shown below.
D9184 ;H:’:iﬁ::l D9180| Remote terminal module No. 1
D9188 module error D9181| Remote terminal module No. 2 Remote terminal
D186 | number D9182| Remote terminal module No. 3 module numbers
D9187 from 1 to 14 are
set with D9020
D9188 to D9034.
D9189 D9192 | Remote terminal module No. 13
D91%0 D9193 | Remote terminal module No. 14
D9191
D9192
D9193
« Error code is cleared in the following cases.
«When the RUN key switch is moved from STOP to RUN.
(D9180 to D9183 are all cleared) A2CCPU
. and
Dg196 «When Yn4 of each remote terminal is set from OFF to ON. A2CCPUC24(PRF)
« Bit which cc Tesponds to faulty I/O module or remote terminal module
is set (1).
Bit which corresponds to a faulty station is set when
D9197 normal communication cannot be restored after exe-
cuting the number of retries set at D9174.
« If automatic online return is enabled, bit which corresponds to a
Faulty station faulty station is reset (0) when the station is restored to normal.
detection « Data configuration
D9198 Address  b1S  bl4  b13  b12__ b1 b0 b9 b8 b7 b6 b5 ba 63 b2 b1 b0
09196 Su‘uean Su:‘nson Sln‘n‘on Sla‘navn Sm‘nzon 5:n‘n‘on Sm'noon Smgnan Svagon Slagnn Svagun Slngon Smgon Sugon Srsznon Slm;on
D9197 Sr%n;n 5“3‘1"" Sl%uoon Sr.;zngon Srszn;n 5'.azn7an suznson szaznscn szn‘on sznaon S|52|120n szrqon Slazuonn Sm1n'gon Sm‘:sm Sva1n7on
D9198 SW‘uson Sm‘n7on Sua‘?n Sm‘nSon Sra‘u‘on S:lugcn Sn‘uZon st‘n‘on Sm‘raan Sl%%on s%uaan Shali70n Smsnson Sraauscm Sl%l:)n SLaazgm
09199 sxaen‘on Smsnscn Srasu;n SIssn’on Slssuam S‘aszgon Smsnecn Srzsn_,on s%':g:n Sxasnson Snasu‘cn s%naon s:.asnzon sr%n!on Slasnuon Srs‘nson
1: Error
Da199 0: Normal
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POlNTS|

(1) Special registers are cleared when the PC is switched OFF or the RE-
SET switch is set to LATCH CLEAR or RESET. Data remains un-
changed when the RUN key switch is set to STOP.

(2) Special registers marked *1 above are latched and their data will re-
. main unchanged after normal status is restored. Therefore, use the
method as shown below to clear the data.

1) MethOd by user pl’ogram Clear execution

command

Insert the circuit shown at right |_|

into the program and turn _
ON the clear execution command contact Spocial funciion re-
to clear the contents of register. sister to be cleared

2) Method by peripheral device
Set the register to "0" by changing the present value by the test
function of peripheral device or set to "0" by forced reset. For the
operation procedure, refer to the Instruction Manual for peripheral
device.

3) By moving the RESET key switch at the CPU front to the RESET
position, the special register is set to "0".

(3) Data is written to special registers marked *2 above in the sequence
program.

(4) Data is written to special registers marked *3 above in test mode of
the peripheral device.
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1.4 1/0 Connection Troubleshooting
This section explains possible problems with 1/O circuits.
1.4.1 Input circuit troubleshooting
This section describes possible problems with input circuits, and corrective
‘actions. -
Input Circuit Problems and Corrective Actions
Condition Cause Corrective Action
« Leakage current of input switch (such as « Connect an appropriate register which
drive by non-contact switch). will make the voltage across the
terminals of the input module lower than
the OFF voltage value.
. AC input
Input signal - AC input
Example 1 | does not turn T 1
" |oFF, -C c Input
. Leakage Input R module
R || current module S
h Power Itis recommended to use 0.1 to 0.47 pF +
supply 47 to 120 Q (1/2 W) for the constant of CR.
« Drive by a limit switch with neon lamp. e Same as Example 1.
. o Or make up another independent displa
—_— AC input circuit. P P Py
Input signal [
Example 2 | does not turn ﬂ [z Leakage Input
OFF. T current module
- Power
supply
« Leakage current due to line capacity of e Same as Example 1.
wir_ing.cat_ﬂe. Line capacity C of twisted « However, leakage current is not
pair wire is approx. 100 PF/m(39.37 generated when power supply is located
inches). on the input equipment side as shown
. below.
) AC input AC input
Input signal B —_—-
Example 3 | does not turn ‘r H I | *
OFF. “ - Leakage Input : o Input
T /:\ current module ﬂ /:\ module
& [N
- T Power 7 Power
supply Supply
o Drive by switch with LED indicator. « Connect a register which will make the
voltage across input module terminal and
common higher than the OFF voltage, as
shown below. . .
DC input (sink) DC input (sink)
Input signal ‘[ , Leakage Resistor Input
Example 4 | does not turn ‘I[l current Input mgdule
OFF. —— I._ module -
* The calculation example of connected re-
sistor value is shown in the following page.
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Input Circuit Problems and Corrective Actions (Continue)

Condition Cause Corrective Action

| o Sneak path due to the use of two power e Use only one power supply.
supplies. o Connect a sneak path prevention diode.
(Figure below)

Input L—'l—| , : Input
module Er—E -©_

- 21 ,ti module

Calculation example for Example 4

Input signal
Example 5 | does not turn
OFF.

AX40

- Input module

I o - The switch with the LED indica-
ﬁ\ [,m 24 KO tor is connected to AX40 and

{ _____.,}____j‘ there is a 4 mA leakage cur-

__3.6kQ | 24 \]/DC rent.

e The voltage VTB across terminal and common is obtained using the fol-
lowing formula:

V1B = 4 [mA] x 2.4 [kQ] = 9.6 [V] (The voltage drop of the LED is
ignored.)

Since this voltage does not satisfy the OFF voltage of 6 [V] or lower, the input
signal does not turn off. Therefore, connect a resistor as shown below.

AX40

. Py -9

Iﬂ 4 | Current| R ,r"llnput impedance
T . jJ 2.4 kQ

—_— 24 VDC

e Calculate the resistor value R, as shown below:
For an input voltage < 6 V, current 1 must be:

(24 — 6 [V]) + 3.6 [KQ] = 5 mA

Resistor R must be selected to give a current of 1 > 5 mA.
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e Hence, for resistor, R

6 [V] + R > 5 [mA] - 6 [V}/2.4 [kQ]
6 [V] + 2.5 [mA] > R
2.4 [kQ] > R

For R = 2 [kQ], the power capacity must be:
W = (applied voltage)2 /R (or W = (maximum current)2 x R)

Resistor R terminal voltage is:

24x2 24x2
2.4+2 K555

X = 5.58 [V]

+3.6 [KQ] = X : 24 [V]

Therefore, the power capacity W of resistor R is
W = (5.58 [V])? /2 [kQ] = 0.015 [W]

e Use a safety factor of 3 to 5. The resistor should therefore be rated at
0.5to 1 W.

A 3 kQ, 0.5 to 1 W resistor should therefore be connected across the
relevant input terminal and its COM.
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1.4.2 Output circuit failures and corrective actions

Output Circuit Failures and Corrective Actions

\ Condition Cause Corrective Action
o Load is half-wave rectified inside (Seen in | Connect a resistor of several 10 kQ to
some solenoids). several hundred kQ across the load.
AY22 AY23 If a resistor is used in this way, it does not
! pose a problem to the output element. But
Output it may cause the diode, which is built in the
When the module load, to deteriorate, resulting in a fire, etc.
output is —L
OFF,
Example 1 | excessive
voltage is .
applied to the Resistor
load. * When the polarity of the power supply is
as shown in [1], C is charged. When the _
polarity is as shown in [2], the voltage - Load da
charged in C plus the line voltage are
applied across D1. Max. voltage is
approx. 2.8E.
o Leakage current due to built-in noise « Connect C and R across the load.
suppression
When the wiring distance from the output
card to the load is long, there may be a
AY22, AY23 leakage current due to the line capacity.
: The load does Output
Example 2 | not turn OFF modpule c R
(triac output). [ B
E [ Leakage current
g , A e
o After driving the relay, drive the C-R type
timer by the same contact.
Some timers have half-wave rectified
internal circuits. Therefore, take the
When the precautions indicated in the example.
load is a C-R AY22, AY23
Example 3 type timer, “Outout | e B
’ P time constant Output
fluctuates module CR
(triac output). —— timer
| onim -
( Leakage current
» Sneak path due to the use of two power e Reduce the power supplies form two to
supplies. one.
e Connect a sneak path prevention diode.
AY40, 41, 42 When the load is a relay or similar device,
] it is necessary to connect reverse-voltage
Load does not Output absorbing diode to the load. (Shown by the
Example 4 turn OFF. modulel 12/24 Vv . . dotted line in the figure at left)
(For direct D a
current) r-—Pi--q
| I
2
oV 1
o When E1 < E», snake path occurs.
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2. COMMON ITEMS OF SPECIAL-FUNCTION MODULES

Details about analog-to-digital conversion modules and digital-to-analog

conversion modules are given in Section 3. Section 4 gives details about
high-speed counter module troubleshooting.

In addition, there are many other different kinds of special-function mod-
ules. This section explains the common items that should be known to do
troubleshooting of special-function modules.

2.1 Special-Function Modules

Special-function modules are designed to execute functions which cannot
be done by a PC CPU or functions whose applications are limited.
The principal special-function modules are as follows:

(1

(2)

(3)

(4)

(5)

(8)

Analog-to-digital conversion

An analog (+10 V, 4 to 20 mA) is input.

Digital-to-analog conversion

An analog (+10 V, 4 to 20 mA) is output.

High-speed counter

High-speed pulses, encoders, etc. are input.

Positioning

High-speed pulses are output to a positioning servo amplifier.
Graphic controllers

Graphics are monitored on CRT, LCD, and plasma display screens.
RS-232C, RS-422, and parallel interfaces

Data links are executed by connecting other computers, a printers,
bar code readers, |ID plates, etc.

Audio output

Audio recorded by using a microphone is announced from the speaker
when necessary.

External fault diagnosis

Diagnoses whether or not input signals and external output signals
are operating correctly. If there is a malfunction, it is detected.
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2.2 Relationship Between PC CPUs and Special-Function Modules

Special-function modules have a buffer memory and can store necessary
data to the buffer memory.

A PC CPU can write data to a buffer memory by using a TO instruction
and can read data from the buffer memory by using a FROM instruction
from the buffer memory as necessary.

When a command is sent from a PC CPU to a special-function module,
output signal Y goes ON and OFF. When a special-function module re-
turns a response to the PC CPU, input signal X goes ON and OFF.

Power CPU 170 1/0 Special-

e ulI){a module | module | module frlr’]’;%té?e”
f————— - FROM instruction ————+
| h . : ' Buffer |
| Data : TO instruction J'lmemory |
: memory | -
| Devices; :
I D,R XY, Input X r—— ==
| etc. v N V/e) :
| L Output Y 4 signal |
| S — S -

The User’'s Manual of the applicable special-function module give details
about 1/0 signal and buffer memory allocations.

When a special-function module malfunctions, the WDT error signal
(X00) goes ON.
Thus, errors can be read by using PC CPU programs. ;

2.3 Buffer Monitoring and Forcible Changing of Current Values by Using Peripheral De-
vices

Current values can be checked by directly monitoring a buffer memory us-
ing an A6GPP or A6PHP (SW4GP-GPPA).

(1) Monitdring operation/current value change operation by A6GPP

1)

LST MNT B BATCH M?NITORING (SPECEAL FUNCTION UNIT BUFFER

GO Y 0 8 SP K 0 GO

L J — 1

Higher two digits of the head /O number  Address of a buffer memory
allocated to a special-function module to be monitored

2)

TEST K 0 SP K 2 GO
1 ] L ]

Address of a buifer New value
memory to be changed
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/O No. 08 *BATCH MONITORING (SPECIAL FUNCTION UNIT BUFFER MEMORY)*
ADDRESS ADDRESS ADDRESS
0 2 16 7 32 5
1 0 17 5 33 0
2 0 18 1 34 1
3 -0 19 0 35 0
4 o] 20 500 36 0
5 0 21 0 37 0
6 0 22 7 38 0
7 0 23 0 39 0
8 0 24 8 40 0
9 [¢] 25 0 41 0
10 1 26 7 42 0
11 500 27 0 43 0
12 7 28 8 44 0
13 8 29 0 45 0
14 7 30 7 46 0
15 8 31 0 47 0
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3. A-D, D-A CONVERSION MODULES

This section explains the error descriptions and troubleshooting which can
occur when analog-to-digital and digital-to-analog modules are used.

3.1 A0J2-68AD, A68AD Analog-to-Digital Conversion Module
3.1.1 Write date error code list

The following three errors may occur during the write operation of the number
of channels, averaging processing specification, averaging time, and aver-
agin count. The numeric value of the error code enclosed in [ ] indecates the
‘channel number for which the error has occurred.

Types of Write Data Error Codes

Description Error Code

A value other than 0 to 8 has been set

as the number of channels. 01

A value other than 20 to 10000 ms has

been set as an averaging time set [1

value.

A value other than 1 to 4000 times has

been set as an averaging count set [1]
value.

POINTSI

1)[1[ ot 4 Jand [][ 5to 8 | of write data error code are used only to

make differentiation between averaging time and averaging count,
respectively. The individual numerals do not have any significance.
2
(2) When an error has occurred, check the write data error code, reset
the error code, and then write the corrected data. (Refer to Section
3.4.2 on page 3-13.)

Example:
(1) Error code 32 has occurred

Since the averaging time of channel 3 is wrong, change the value
to within the range 20 to 10000ms.

(2) Error code 88 has occurred

Since the averaging count of channel 8 is wrong, change the value
to within the range 1 to 4000 times.

(Note)

*1 Error codes are stored in binary in buffer memory address 34.

a) When data is written from a PC CPU, the analog-to-digital conversion module checks the
data ranges of the number of used channels, the average number of times, and 1 time only
averages.
when data is outside a range, error codes are 16 bit binary.

b) Error codes can be reset by writing 0 from the PC CPU.
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¢) When several error codes occur, the writing data error which was found first by an
analog-to-digital conversion module is stored.
Subsequent errors are not stored.

d) If an error is reset without correcting that error, the writing data error code becomes 0,
and RUN LED of an analog-to-digital conversion module stops flickering and goes ON.

*2 The error code is read by using a FROM instruction.
Error reset is executed with the program from the PC CPU by using a TO instruction.
a) When an error code is read to D3
Error code read

Iinstrucltilon X1 (READY signal, In the case of slot 0)
[ I 1] {FROM| Ho | k34 | D3 [ Ki H An error code is read to D3.

b) When an error code is reset

Error code reset

nstruction X1 . .
Il 1 I 0 is written to buffer memory
H i L To [ Ho [ K34 | Ko [ Ki H address 34, and the error
code is reset.

3.1.2 Troubleshooting flow chart

[ Error

"RUN" LED of AD
converter module
flickers.

YES Section 3.1.3
"Flow chart used when "RUN" LED has flickered"

"RUN" LED of AD
converter module
turns off.

Section 3.1.4
"Flow chart used when "RUN" LED has turned off"

Digital output
value cannot be
read.

Section 3.1.5
“Flow chart used when digital output value cannot be read"

Data, such as the
number of channels,
cannot be written.

Section 3.1.6
"Flow chart used when data, such as the number of channels,
cannot be written”
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3.1.3 Flow chart used when "RUN" LED has flickered

"RUN"
LED flickers.

Read write data error code from buffer memory.

YES Check the number of channels.
Compare this with the number of channels desig-

Channel setting error nated in Buffer Address 1.

Please return the unit to the nearest sales repre-

Setting error of averagin
J oo sentative together with details of trouble.

time or averaging count

Check write data.

Check if averaging time or averaging count has been
set before averaging processing is specified.
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3.1.4 Flow chart used when "RUN" LED has turned off

"RUN" LED
turns off.

Is the circuit open NO

across test terminals
1 aV

YES

Open the circuit across test terminals
1 and 3.

"RUN" LED YES

turns on.

Monitor the input signal of AD converter
module watch dog timer error.

l Complete |

Watch dog timer
error signal OFF

YES

Since possible cause is insufficient
power capacity, calculate consumption.

Is power cahm)

Recheck by loading and unloading . .
the AD converter module. Respecify power supply unit used.

YES

"RUN" LED turns on.

NO

Please return the unit to the nearest c |
sales representative together with omplete
details of trouble.
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MELSEC-A

3.1.5 Flow chart used when digital output value cannot be read

Digital output value
cannot be read.

Read any error step number with
perpheral device.

Error occurs at the NO

FROM instruction

Monitor D9008 by use of periph-
eral device.

AD converter module
failure Check if the condition for executing
YES FROM instruction is on.

D9Y008 is 41.

Check if the address of buffer memory in
the FROM instruction is the address of
channel from which data will be read.

D9008 is 40.

Read and chedi the setting number of
NO D9008 is 46 channels for which A/D conversion will
. be made.

Check the I/0 number of AD con-
verter module and the I/0O num-
ber of FROM instruction.

Check the wiring method for analog input
(voltage or current) of AD converter mod-
ule.

Check the stage setting switch of
extension base unit.

Check if offset/gain setting is proper.

CPU unit failure
NO

GPU unit is normal Disconnect the wiring of analog input of
AD converter module, input voltage by
use of stabilizing power or battery, and

monitor digital output value.

AD converter module
failure
NO If digital output

value proper?

Base unit failure
NO

Base unit is normal

AD converter module
YES failure

Please return the unit to the near- L .
est sales representative together External wiring is affected by noise.
with details of trouble. Examine grounding method.
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The following contents are written into D9008 when an error has occurred during execution of
the FROM or TO instruction to the AD converter module.

Content
(BIN value) of
Special Register
D9008

CPU Status

Error and Cause

40

Stop

FROM and TO instructions cannot be
executed. Hardware failure of AD
converter module (special function
unit), CPU unit, or base unit.

41

Stop

When the FROM or TO instruction has
been executed, access has been
made to the special function unit but
no answer is returned. The accessed
AD converter module (special function
unit) has failed.

46

Stop

Continuous operation
can be performed by
the setting of parame-
ter.

Access has been made (FROM or TO
instruction has been executed) to a
slot where the AD converter module
(special function unit) is 'not loaded.
The content of FROM or TO instruction
is incorrect or the stage number
setting of extension base unit is
incorrect.

MELSEC-A
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3.1.6 Flow chart used when data, such as the number of channels, cannot be written

The number of channels
cannot be written.

Read any error step number with
perpheral device.

Error occursak"‘o
T0 insW

YES

Read the write data error code
and take corresponding corrective

Monitor D9008 by use of periph-

eral device. action.
. YES

D9008 is 40.

NO

AD converter module failure CPU unit is failure
NO

D9008 is 41. YES Is CPU unit normal?

NO

D9008 is 46.

Base unit
failure?
NO

Check the 1/0O number of AD con-
verter module and the I/O number
of TO instruction.

Is base unit is normal?

YES
AD converter

module failure

Check the stage setting switch of
extension base unit.

Please return the unit to the near-
est sales representative together
with details of trouble.
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3.2 A68ADC Analog-to-Digital Conversion Unit

3.2.1 Error code list
If an error has occurred when data is written to the A68ADC (the RUN LED
flickers), any of the error codes mentioned in the list below is stored in buffer
memory at address 18.
When the A2CCPU is usesd, the same error code is stored also in special
registers D9180 to D9193. When the AJ71PT32-S3 is used, the same error
code is stored also in buffer memory at addresses 196 to 209.
Error Code Cause Corrective Action
(Read error) e Designated head address is out
100 of b:..xffer memory. Correct data which designates range out of
(641) » Designated range of read words buffer memor
includes addresses out of buffer y:
memory.
(Write error) e Designated head address is out .
of byffer memory. . » Correct data which designates range out of
101 . pemgnated range of write words buffer memory.
(65H) includes addresses out of buffer | | 5orect data which designates range read-
memory. only areas.
* Write was attempted to read-only
areas.
(61525) i(;c:r:(r:r;?::dcode other than read (1) or write (2) Correct command code.
103 Data was received immediately after read Correct the read execution instruction to disable
(671) command (1). data transmission.
(ég:) Read and write word length is set at "0". Set word length at "1" or over.
105 The number of words set by write command Match the number of words of command data
(69n) data differs from that of received data. with that of the data.
Averaging time is set out of 20 to 10000 msec
range.
e [ ] indicates the channel in which the error Correct averaging time setting in 20 to 10000
1] occurred. msec range.
e Numbers do not have meaning, but
indicate an averaging time error.
Averaging count is set out of 1 to 4000 counts.
¢ [ ] indicates the channel in which the error . L
11] occurred Correct averaging count setting in 1 to 4000
’ : counts range.
e Numbers do not have meaning, but
indicate an averaging count error.

(a) lf two or more errors occur continuously, the error code for the first
error is stored, and following error codes are not stored.

(b) Error code reset is done by writing "0" to address 18 of buffer

memory. (Figures other than 0 are ignored.)
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When the AJ71PT32-S3 is used, error codes for the errors occur during
communication with remore terminal modules are stored in buffer memory
at addresses 196 to 209 in addition to the error codes for errors detected by

the A68ADC.
Error Code Error Name Cause Corrective Action
Data written to the remote terminal
! Set data error transmission areas includes errors. Correct the data.
* Reset faulty remote terminal
module.
Remote terminal module e Turn OFF and then ON the power.
6 WDT error : « If the above procedures do not
malfunction.
recover the system, the system
hardware is faulty. Please consult
Mitsubishi representative.
Remote terminal transmission area Correct initial setting data so that
8 Transmission area set range is smaller than the the set range is larger than the<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>