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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

2-3



2. ALLOCATION OF I/0 NUMBERS

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




2. ALLOCATION OF I/O0 NUMBERS

(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
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(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.
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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



6. COUNTERMEASURES AGAINST NOISE

(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.



6. COUNTERMEASURES AGAINST NOISE

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



6. COUNTERMEASURES AGAINST NOISE
MELSEC-A

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<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>