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INTRODUCTION

Thank you for choosing the Mitsubishi MELSEC-A Series of General Purpose PrOgrarhmabIe
Controllers. Please read this manual carefully so that the equipment is used to its optimum.
A copy of this manual should be forwarded to the end User.
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1. FOREWORD / MELSEC-A

1. FOREWORD
This manual describes sequence program instructions used to

execute PID control with the following CPUs.

» A2ACPU(S1), A3BACPU (hereafter called the AnACPU)

* A2UCPU(S1), A3UCPU, A4UCPU, A2ASCPU(S1), A2USHCPU- S1,
(hereafter called the AnUCPU)

« A1SJHCPU, A1SHCPU, A2SHCPU (hereafter called the AnSHCPU)

» Q02CPU-A, Q02HCPU-A, QO6HCPU-A (hereafter called the
QCPU-A(A mode))

The ANACPU/AnUCPU / QCPU-A uses instructions that allow PID
control to be executed as standard instructions, so PID control
can be executed by loading an A/D conversion module and
a D/A conversion module.

In addition, PID control status can be monitored with an AD57(S1).

When using an AnACPU/AnUCPU/ QCPU-A , refer to the
manuals among those listed below that are relevant.

[Reference Manuals]
(a) For details on instructions other than those covered in this
manual:
"« ACPU Programming Manual (Fundamentals) [I1B-66249]
» ACPU, QCPU-A(A mode) Programming Manual (Common
instructions) [IB-66250]
* AnSHCPU/AnRACPU/AnUCPU /QCPU-A(A mode)
Programming Manual (Dedicated instructions) [IB-66251]
« AnACPU/AnUCPU Programming Manual (AD57 control
instructions) [IB-662571]

(b} For details on the AnACPU/AnUCPU:
* A2A(S1)/A3ACPU User's Manual [IB-66544]
* A2U(S1)/A3U/A4UCPU User's Manual [IB-664361]
* A2ASCPU(S1) User's Manual [IB-66455]
* A2USHCPU-S1 User's Manual [IB-66789]

(c) For details on the QCPU-A:
* QCPU-A:(A mode) User's Manual [SH-080065]

(d) For details on operating peripheral devices:
1) When using an A6GPP/A6PHP:
» SW5GP-GPPA Operating Manual [IB-66858]
2) When using an IBM PC/AT or 100% compatible PC:
» SWOIX-GPPAE Operating Manual [IB-66314]

POINTS |

(1) The reference range for SV, PV, and MV values used in

PID operations is 0 to 2000. if the resolution of the A/D

.conversion unit or D/A conversion unit used for

- input/output in PID control is not 0 to 2000, convert the
digital values to 0 to 2000.

(2) The equipment in the system configuration will differ
according to the CPU module used. Refer to the user’s
manual for the relevant CPU for guidance on the
equipment that can be used.

1-1

1B {NA) 66258-8



1. FOREWORD / MELSECA

1.1 PID Processing Methods

Execute PID control with a PID control instruction by loading an
A/D conversion module and a D/A conversion module.

AnACPU/AnRUCPU/QCPU-A

PID control instructions

Set value —-—I_Sll__’—i-’ PID

operation

00

X Manual/automatic

changeover

Mv D/A conversion Control
module objects
AD conversion Sensor
module
SV: Set Value

PV: Process Value

MV: Manipulated Value

Using the previously set SV (set value) and the digital PV (process
value), which is read from the A/D conversion module with the
FROM instruction, PID operation is executed to obtain the MV
(manipulated value).
The calculated MV {manipulated value) is output to the D/A
conversion module with the TO instruction.

PID operation is executed with a sequence program that contains
a PIDCONT instruction as illustrated below.
PID operation with a PIDCONT instruction is executed in preset
sampling cycles. :

Instruction execution Instruction execution

Instruction execution Instruction execution Instruction execution

Step 0 END Step 0 END Step 0 END Step 0 END Step 0
L J 1 J 1 | L | 1
Sequence program [ |y 1 It =
Sampling cycle Sampling cycle
1L i )
|PID operation] |PID operationl
1-2
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2. SYSTEM CONFIGURATION FOR PID CONTROL /MELSEC-A

2. SYSTEM CONFIGURATION FOR PID CONTROL

AnACPU
AnUCPU

J| A/D conversion module
l:> Main base unit

For PV {process value) input

ﬂ For MV {manipulated value) output

Extension cable

J

Extension base unit <

]| D/A conversion module

For PID control monitoring

CRT control module

S| RS

AD57-S1

CRT or
plasma display

L__1| Operation panel

[POINTS |

(1) The reference range for SV, PV, and MV values used in

PID operations is 0 to 2000. If the resolution of the A/D

- conversion unit or D/A conversion unit used for

input/output in PID control is not 0 to 2000, convert the
digital values to 0 to 2000.

(2) The equipment in the system configuration will differ
according to the CPU module used. Refer to the user’s
manual for the relevant CPU for guidance on the

equipment that can be used.

2-1
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3. PID CONTROL SPECIFICATIONS - /MELSEC-A‘

3. PID CONTROL SPECIFICATIONS

3.1 Performance Specifications

Item Specification
Number of PID control loops — 32 loops (maximum)
Sampling cycle Ts 0.01 to 60.00 sec
PID operation method __ | Process value dlfferentlatu_)n
(normal operation/reverse operation)
Proportion constant Ke 0.01 to 100.00
PlD. constant Integration constant | T 0.1 to 3000.0 sec
setting range
Differential constant | To 0.00 to 300.00 sec
SV (set value) setting range sv 0 to 2000
PV (process value) setting range PV :
- —50 to 2050
MV (manipulated value) output range | MV
3.2 Operation Expressions
Name Operation Expressions Definition of Symbols
EVn : Deviation in the present sam-
pling cycle
EVa = PVu* — 8V EVe-1 : Deviation in the preceding
- Normal Ts To sampling cycle
operation AMV = KPI(EVn— EVn—|)+?EV:_|—Ts-(2PVm—1 —PVu—PVu-2)l [ gy : Set value
PVat : Process value of the present
MV = 2 AMV sampling cycle (after filtering)
PVni~1 1 Process value of the preceding
Process value sampling cycle (after filtering)
differentiation PVni—2 : Process value of the sampling
cycle two cycle before (after
EVa= SV — PVu* filtering)
R T T AMV : Output change amount
Rever_se AMV=KP“EVH_Evll"‘1)+_fs—Ev“—T_D(2PV"'_1 — PVor— PVw—z)} | MVa : Present manipulation amount
operation ! s Ke  : Proportion constant
MVe= S AMV Ts : Sampling cycle
T : Integration constant
To : Differential constant

[ POINT ]

for the input data.

(1) *: PV« is calculated using the following expression.
Therefore, it is the same as the PV (process value) of
the input data as long as the filter coefficient is not set

| Process Value after Filtering PV. = PV.+ & (PVur—PV.)

o : Filter coefficient

(after filtering)

devices (T, C, D, W, R).

PV. : Process value of the present sampling

PV.-i: Process value of the preceding sampling cycle

(2) PV. is stored in the input/output data area of the word

1B (NA) 66258-A




3. PID CONTROL SPECIFICATIONS ./ MELSEC-A

3.3 PID Control Instruction List

Instruction Processing Details
Name
PIDINIT Sets the reference data for PID operation.
PIDCONT Executes PID operation with the SV (set value) and the PV
{process value).
PID57 Uses an AD57(S1) to monitor the results of PID operation.

1B (NA) 66258-A



" 3. PID CONTROL SPECIFICATIONS MELSECA

3.3.1 How to read the instruction list

The following information is detailed in the instruction list in
Section 3.3.2:

I D ??TT‘T

Instruction . . Execution | No. of
Category Name Ladder Format Processing Details Conditions | Steps |0t F Page
Sets the PID control data stored in the
word device (designated with an ).
® Common data
®+1{ setting area
®+2
Control LEDA/LEDB ] PTOINIT to For loop 1
data PIDINIT [ e | @ ] &+ | | / _f_ 17 | O
setting ®+12
to For loop 2 {LEDA) (LEDB}
©+21
' to
©®+H10.—8)
to For loop n
®+10n+1)
(O Instructions classified according to the use.
()T Instruction names written in a sequence program.
(€) s Instruction descriptions written in a sequence program
ladder chart.
Condition Instruction name
contact
{ : [CEDA/LEDB|PIDINIT F—------ lrggllcates the start of PID con-
— LEDC | © [—------ Designates the operation data
: and the device in which the

LEDR . operation result is will be

~. stored.

T Indicates the end of PID con-
trol.

Refer to Chapter 6 for more details.

@:---e- Details on the processing called by the instruction
16-bit data

®

®+1

®+2

®+3
T—Four consecutive device numbers

(beginning with ®)

1B (NA) 66258-A



3. PID CONTROL SPECIFICATIONS , /MELSEC-A

®----- Execution timing for the instruction

I1/7f

(LEDA)  (LEDB}

I 4—-—I LEDB I instruction name | Exeéution timing

{ LEDA I instruction name] Execution timing

Symbol ) Execution Timing

_r—l_ The instruction will be executed every scan as long as the
conditions for executing that instruction are present.

The instruction will be executed one time at the leading edge
of a conditional signal.

®:------Number of instruction steps
Depending on the device to be used, there are cases when
the actually required humber of steps will be greater than
the indicated number of steps.
Refer to Section 6.1.2 for details.

@:-+---A circle indicates that an index register (Z, V) ¢an be used
with the devices and constants used for an instruction.

------ A circle indicates that subset processing is possible.

()R Indicates the page number in this manual where a detailed
description for the instruction can be found.

1B (NA) 66258-A



3. PID CONTROL spscmcmoms / MELSEC-A |

3.3.2 PID operation instruction list

1 I
Category Ins;lr::eion Ladder Format Processing Details (E:::;’t:::nns '::;: ME-;:;"'FW Page
Sets the PID control data stored in the
word device (designated with an ®).
® [ Common data
®+1 | setting area
®+2
Contro! to For loop 1
‘data | PIDINIT ®+n _[_I_/_f_ 1710
setting ®+12
to For loop 2 (LEDA} {LEDB}
&+21
: to
®+on—8) |
- to For loop n
®+10n+1)
Executes PID operation with the SV (set
value) and the PV (process value) desig-
nated with an ® and stores the PID
operation results to the MV {manipu-
lated value) area of the word device
designated with an ©.
% Common data
G+o setting area
©10 | SV setting area |
PV setting area
PID to |MV setting area| | For loop 1 _’_L
. PIDCONT 17 O
operation
©+27
(®+28 | SV setting area
PV setting area
to |MV setting area| |For loop 2
®H+45 ’ X
I
! :
®H-(180—8) | SV setting area
PV setting area
to  |MV setting area| |For loop n
©H18++9)
Monitors the PID operation results for
the AD57(S1) (designated with an @).
@: Head /0 number of the AD57(S1)
&D: Monitor screen number
Monitoring | PID57 1: Loop 1 to loop 8 ’ | 23 | O
2: Loop 9 to loop 16
3: Loop 17 to loop 24
4: Loop 25 to loop 32,
@&: Monitor screen display request

3-5
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4. PID CONTROL / MELSEC-A

4. PID CONTROL

4.1 Outline of PID Control

PID control is applied to process controls in which the flowrate,
velocity, air flow volume, temperature, tension, mixing ratio, etc.
must be controlled. The following illustrates the control diagram
used for maintaining the control object to the preset value:

AnACPU/AnUCPU

PID control instructions

Manual MV value

1
I
O

Set value — [ sv | ||' PID oo— ' | MV 1 bia conversion Control

+ | operation : . module objects
PV Manual/automatic |
! changeover -
e e . d

)
A/D conversion
Sensor
module
SV: Set Value

PV: Process Value
MV: Manipulated Value

Fig.

41 Appiication of PID Control to Process Control

During PID control, the PV (process value), detected by the
detection unit, is compared to the SV (set value). The output data
(MV: manipulated value) is adjusted accordingly to zero the
difference between the PV and the MV.

The MV (manipulated value) is calculated by combining the
proportionate operation (P), the integrating operation (), and the
differentiating operation (D) so that the PV becomes the same as
the SV quickly and precisely.

That is, a large MV is taken when the difference between the PV
and the SV is large, quickly bringing the PV close to the SV. As the
difference between the PV and the SV gets smaller, a smaller MV
is taken to again change the PV, precisely bringing it to the SV.

4-1
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4. PID CONTROL / MELSECA

4.2 PID Control
4.2.1 Operation method

The operation methods for PID control with the PID control
instructions are the velocity method and process value differentia-
tion method.

The following describes the control executed for both of these
methods:

-{1) Velocity method operation
The velocity method operation calculates amounts of changes
" in the MVs (manipulated values) during PID operation.
The actual MV is the accumulation of change value of the MV
calculated for each sampling cycle.

(2) Process value differentiation method operation
The process value differentiation method operation executes
PID operations by differentiating the PV (process value).
Because this deviation is not used in differentiating, sudden
changes in the output due to the differentiation of the changes
in the deviation generated by changing the set value can be
reduced.

4.2.2 Normal operation and reverse operation

(1} In normal operation, the MV (manipulated value) increases as
the PV (process value) increases beyond the SV (set value).

(2) In reverse operation, the MV (manipulated value) decreases as
the PV (process value) decreases below the SV (set value).

(3) In normal operation and reverse operation, the MV (manipu-
lated value) becomes larger as the difference between the SV
. (set value) and the PV (process value) is larger.
4

(4) The following illustrates normal operation and reverse opera-
tion with the MV (manipulated value), the PV (process value),
and the SV (set value):

(Sv)

(MV)

Normal
operations

Reverse

]
!
|
I
|
1
i
|
I
operations i
I
I

— (PV)

4.2
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~ 4. PID CONTROL / MELSECA

(5) The following illustrates process control examples using
normal operation and reverse operation:

o4 o 4
Bew e
= P“; Set value
s Process value 5
£ £
£
e o, Set value e Process value
V N
Time " Time
Normal operation (for cooling) Reverse operation (for warming)

4.2.3 Proportionate operation (P operation)

(1) In the proportionate operation, the MV (manipulated value) is
obtained in proportion to the error (the difference between the
set value and process value).

(2) The relationship between E (error) and the MV (manipulated
value) is expressed with the following formula:

[ MV=K:-E |

K- is the proportionate constant called “proportionate gain”.

(3) The proportionate operation in step response with a constant
E (error) is illustrated in Fig. 4.2.

S
i 4
1 -
1
g i ——»Time
[1+] ]
3 \
.go !
53|
s2 )
Ke e E
t i
——— Time

Fig. 4.2 Proportionate Operation with a Constant Error

(4) The MV (manipulated value) changes within the —50 to 2050
range. _
The MV (manipulated value) in response to the same error
becomes larger as Kr becomes larger, thus the compensating
motion is greater.

(6) The proportionate operation is always associated with an
offset (remaining error).

IB {NA} 66258-B



_4. PID CONTROL _/ MELSEC-A

4.2.4 Integrating operation (I operation)

(1) In the integrating operation, the MV (manipulated value)
changes continuously to zero an error, if an error exists.
This operation can eliminate the offset that is unavoidable in
the proportionate operation.

(2) The time required for the MV in the integrating operation to
reach the MV for the proportionate operation after the
generation of an error is called the integrating time. Integrat-
ing time is expressed as T.

The smaller the setting for T, the greater the integrating
operation will become.

(3) The integrating operation in step response with a constant E
(error) is illustrated in Fig. 4.3.

w E

— Time
A MV in “P + 1" operations

L
¥

MV value in | operation

Mv
(N
X
~
*
m

--------------- MV value in P operation

Fig. 4.3 Integrating Operation with a Constant Error

(4) The integrating operation is always used in combination with
the proportionate operation (Pl operation) or with the prop-
ortionate and differentiating operations (PID operation).
The integrating operation cannot be used independently.

4-4

IB (NA} 66258-A



4. PID CONTROL | /MELSECA

4.2.5 Differentiating operétion (D operation)

(1) In the differentiating operation, the MV (manipulated value), in
proportion to error variation rate, is added to system value to
zero the error, if an error exists.

This operation prevents the control objective from being
significantly changed due to external disturbances.

(2) The time required for the MV in the differentiating operation to
reach the MV for the proportionate operation after the
generation of an error is called the differentiating time.
Differentiating time is expressed as To.

The smaller the setting for T, the greater the differentiating
operation will become.

(3) The differentiating operation in step response with a constant
E (error) is illustrated in Fig. 4.4.

— Time

—_ MV
k2

Kp o E soevecnvencenans MVin P Operation

To

—— Time

Fig. 4.4 Differentiating Operation with Constant Error

(4) The differentiating operation is always used in combination
with the proportionate operation (PD operation) or with the
proportionate and integrating operations (PID operation).
The differentiating operation cannot be used independently.

1B (NA) 66258-A



4. PID CONTROL /MELSEC-A

4.2.6 PID operation

(1) During PID operation, the system is controlled by the MV
(manipulated value) calculated in the “P + | + D" operation.

(2) PID operation in step response with a constant E (error) is
illustrated in Fig. 4.5.

—s MV

— Time

PID operation

S

P\ oraliO -7 .
ope- _ | operation
~=e - == =========2"p Goeration

-
N -
-

=<

~=="%+._D operation

-~ Time

Fig. 45 PID Operation with Constant Error
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4. PID CONTROL / MELSECA-

4.3 PID Operation Functions

During PID control with a PID control instruction the MV higher/
lower limit control is automatically executed by the changeover .
function explained below.

4.3.1 Bumpless changeover function

The bumpless function controls the MV (manipulated value)
continuously when the control mode is changed between manual
and automatic.

When the control mode is changed between manual and automa-
tic, data is transmitted between the MV area for the automatic
mode and the MV for manual mode.

The control mode is changed in the input/output data area {refer to
Section 5.2). :

1) Changing from the manual mode to the automatic mode
The MV in the manual mode is transmitted to the MV area for
the automatic mode.

2) Changing from automatic to manual mode
The MV in the automatic mode is transmitted to the MV area for
the manual mode.

POINT '

(1) Manual and automatic modes of PID control:
1) Automatic mode
PID operation is executed with a PID control
instruction. The control objective is controlled
according to the calculated MV.

2) Manual mode
PID operation is not executed. The MV is calculated
by the user and the control objective is controlled
according to the user-calculated MV.

(2) The loop set in the manual mode stores the PV
(process value) every sampling cycle.

4-7
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4. PID CONTROL / MELSEC-A

4.3.2 MV higher/lower limit control function

The MV higher/lower limit control function controls the higher or
lower limit of the MV calculated in the PID operation. This function
is only effective in the automatic mode. It cannot be executed in
the manual mode.

By setting the MV higher limit (MVHL) and the MV lower limit
(MVLL), the MV calculated in the PID operation can be controlled
within the range between the limits.

EV (error)

MVHL AN

(manipulated value - - —-- -~ -~ e )

higher limit) “4—————— MVauro without

\ control function

limit
MVauro

MVLL

(manipulated value— ./ _ _ _ _ _ _ _ __ _ _ _2

lower limit)

Fig. 4.6 Operations That Use the MV Higher/Lower Limit Control Function

When the MV higher/lower limit control function is used, the MV is
controlled as illustrated above.

A value between —50 and 2050 can be set for the higher and lower
limits. The following lists the default settings:

» Higher limit : 2000
e Lower limit : O

The value set for the higher limit must not be smaller than the
value set for the lower limit. An error occurs will occur if this is
done.

1B (NA) 66258-A



4. PID CONTROL _ / MELSEC-A

4.3.3 PID control monitor with the AD57(S1)

The PID control operation results can be monitored on a bar graph
with an AD57(S1) CRT controller unit.

(1) The monitor screen displays the monitored information of
eight loops beginning with the designated loop number.

Loop number display I

32).

Displays the loop number (1 to

Device display

Displays the device in which the
PID data (SV and PV) are stored.

Bar graph display

The SV, PV, and MV of each loop
are displayed as percentages on
a bar graph.

If the MV percentage is between
—25% and 0%, a “X” will be
displayed at the 0% position. If
the MV percentage is between
100% and 102.5%, a “ * " will be
displayed above the bar graph.

\

Device number display I

Displays the head device num-
ber of the device in which the

Limiter operation status display I

If an SV, PV, and/or MV limiter is
activated, the corresponding
character is highlighted.

3 N
LOOP 1 LOOP 2 LOOP 3 100P 4 LooP S CLOoEC 6 IS 5° Loor

10 108 100 100 109 108 10 1080

8 80 86, g0 8@ 8 8 8o

€ 60 69 60 68 60| 6 €8

4 40 40 Ty 40 40 ‘ 40

2 l 28] i 26 20 28, 20, I 29 26| I

o @ ol® N oB 1 ) ) ols —

>SS PN SPH SPH SuH SPH "IN sun SPN
SU 58 x SU 91 %X SU 3@ SU 88 % SU 48 % SV 109 61 v
PU 48 % PU 93 % BU 46 % PU 1o 5 BU 155 By '99% BU ShE 3 Vi
RUA73 2 Ny 21 % MU S8 % MU 186 % KU 83 %X MO 108 % MU 92 % WU 25 3
/I’U\ WO T T TPy HU© TPU N PU W PV CHY PU Ny )

\PID value (SV and PD) are stored.
\ \

Present value display I

The SV, PV, and MV present
values for each loop are display-

Alarm status display I

ed as percentages.

If the PV exceeds the preset &
MVL and/or the MV exceeds the
preset APVL, the corresponding

character is highlighted.

POINT |

1) SV percentage display

2) PV percentage display

3) MV Percentage display .....

(1) The SV, PV, and MV present value are displayed as
percentages of 2000.

SV
2000 X 100 (%)

PV
2000 X 100 (%)
MV

2000

X 100 (%)

(2) Use the PID57 instruction to execute monitoring with

AD57(S1).

Refer to Section 6.4 for on the PID57 instruction.
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5. PID CONTROL SEQUENCE

Changing the PID control data

{Changing the SV (set value)

-

I Automatic/manual mode
jchange of MV
:_(manipulated value)

C

_____________ s

Programming Procedure )

Setting the PID control data
Set the PID control data to the word
devices.

[

Executing the PIDINIT instruction
Enter the PID control data, which is set to
the word devicesm to PLC CPU module
by executing the PIDINIT instruction.

]

Setting the initial processing flag
Set the initial processing flag in the
input/output data.

b o

Setting the SV (set value)

Set the SV (set value) in the input/
output data.

Refer to Section 5.1 for details on
the setting items and setting proc-
edure.

Refer to Section 6.2 for details on
the PIDINIT instruction.

Refer to Section 5.2 for details on
input/output data.

Refer to Section 5.2 for details on
input/output data.

YES (manual)

Select manual mode?

NO {automatic)

Selecting automatic MV contro!
Set the manual/automatic selection
for input/output data to automatic.

Selecting manual MV control
Set the manual/automatic selection
for input/output data to manual.

Y

Refer to Section 5.2 for
details on input/output

Reading/setting the PV

After reading the data from the A/D
conversion module with a FROM in-
struction, set it in the PV area of the
input/output data area.

Setting‘the manually controlled MV
{MVman)

Set the manually controlled MV

{MVwman) in the input/output data.

data.

3

Executing the PIDCONT instruction
The PIDCONT instruction is used to
execute PID operation based on the
PID control data set to the word
devices and the input/output data.

(]

Outputting the MV (manipulated value)
The TO instruction is used to read and
write the MV obtained from the PID
operation results to the D/A conver-
sion module.

y

Monitoring with the AD57(S1)
Using an AD57(S1) monitor the con-
trolled conditions by executing a
PID57 instruction.

Refer to Section 6.3 for details on
the PIDCONT instruction.

The MV, obtained from the PID
operation result, is stored in the
input/output data area. Refer to

Section 5.2 for details on input/
output data.

Refer to Section 6.4 for details on
the PID57 instruction.

This step is not necessary when
monitoring with an AD57(S1) is
not required.

POINT |

PID control data can be
entered or changed in ev-
ery sequence program
scan.

5-1
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5. PID CONTROL SEQUENCE / MELSEC-A

5.1 PID Control Data

PID control data is used for setting the reference value for PID
operation and is set before starting PID operation.

PID control data is basically classified into two groups as shown in
the table below: data that is common to all loops and data for
individual loops. The data for each setting item is set in word
devices and is called when the PIDINIT instruction (one of the PID
control instructions) is executed.

Data g : User Designation |Processing if Set Data is Outside
No. Data ltem Description _ Setting Range Range the Allowable Setting Range
Sets the number of loops for
1 mzmsbi; :; which PID operation is ex-
c P ecuted.
ommon L
. PID operation is not executed
setting Sets the number of loops that 1 to 32 1 to 32
data Nulrgge; of can be executed in a single PID for any of the loops
2 executZd in operation if there is more than
each scan | oM loop for which sampling
cycle is reached.
Selection of | Selects one of the operation .
1 operation {methods described in Section Normaloperatl_on -0 0or1
expression | 3.2 Reverse operation .... 1
2 Sampling | Sets the cycle at which an op- 0.0110 60.00 1 to 6000 PID operation for the corres-
cycle (Ts) |eration is executed. . N {units: 10 ms) | ponding loop is not executed.
Proportion-
3 | ate constant | PID operation ratio 0.01 to 100.00 (1 t.? 1%08?)
(Ke) units: 0.
The constant that expresses the | 0.1to 3000.0 s
: magnitude of the integrating op- . )
4 Ir::tgrg];;?;:'ltg eration (I operation) effect. Infinite (o) 1 to 32767 P:)%dc:ﬁer?égm i:f:.o:i (fth Zx:‘;:tfa
M) The MV variation becomes |(If the setting)| (units: 100 ms) i';settir? va‘I)ue <0
smaller as the integrating con- || for Ti exceeds 9 =
stant becomes larger. 3000.0 s.
The constant that expresses the
magnitude of the differentiating
Differentiat- | oPeration (D qperatlon) effect.
: The MV variation becomes lar- 0 to 30000
Dit:crf‘or 5 |ing c((_)rn)stant ger in a small amount of varia- 0.00t0 300.00 5 {units: 10 ms)
loop ° tion of the control objective as .
the differentiating constant be- PID operation for the corres-
comes larger. ponding loop is not executed.
Sets degree of filtering applied
Filter to the PV (input from an A/D
6 coefficient | conversion module). 0 to 100% 0 to 100
(ax) The filtering effect becomes less
as the value gets closer to “0”".
Sets the lower limit of MV (man-
ipulated value) calculated in PID If the user-designated MVLL or
MV Lower | operation. Effective in the auto- MVHL is outside the allowable
7 limit matic mode. setting range, the value will be
(MVLL) if the calculated MV is smaller changed as described below so
than the MV lower limit, the that PID operation can be ex-
MVLL is the MV. ecuted:
- — —50 to 2050 | —50 to 2050 | .« f the value set for MVLL or
Sets the higher limit of MV MVHL is less than “—50", the
{manipulated value) calculated value is replaced with “—50".
MV Higher |in PID operation. Effective in the « I the value set for AMVLL or
8 limit automatic mode. AMVHL is greater than
{(MVHL) If the calculated MV is larger #2050", the value is replaced
than the MV higher limit, the with “2050".
MVHL is the MV.
5-2
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5. PID CONTROL SEQUENCE

MELSEC-A

limited. (If PV variation exceeds
the limit value, it is used intact
as PV variation to perform PID
operation.)

Data . . User Designation [Processing if Set Data is Outside
No. Data Item Description Setting Range Range the Allowable Setting Range
Sets the variation limit between
the previous and present MV.
If MV variation limit exceeds the
set limit value, “1” will be set for
MV variation | bit 1 of the device, indicating an
9 rate limit |[alarm. If the user-designated &APVL or
{(AMVL) However, MV variation is not AMVL is outside the allowable
limited. (If MV variation exceeds setting range, the value will be
the limit value, it is used intact replaced as described below so
b as MV variation to calculate MV.) that PID operation can be ex-
ata for 0 to 2000 0 to 2000 |°cuted:
each Sets the variation limit between + If the value set for APVL or
loop the previous and present PV, AMVL is less than "0, the
If PV variation value exceeds the value is replaced with “0".
set limit value, “1” will be set for * If the value set for APVL or
... |bit 0 of the device, indicating AMVL is greater than “2000”,
PV ;/arlx.atl-ct)n and alarm. the value is replaced with
10 r?sp\l/T)l However, PV variation is not 20007

5-2-1
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5. PID CONTROL SEQUENCE /MELSEC A

When setting PID control data to word devices, any of the word

Designated
device number —+0

+1
+2
+3
+4
+5
+6
+7
+8
+9

+10°

+11
+12
+13
+14
+15
+16
+17
+18
+19
+20
+21
+22
+23

to

+m
+{m+1)
+{m+-2)
+{m+3)
+(m—+4)
-+{(m-5)
+{m-6)
+(m+7)
+(m+-8)
+{m+9}

devices listed below can be used.

All of the data for all of the loops to be used must be set with

consecutive device numbers.

Devices that can be used:

Data register (D)---«-=oeeeeeeeeeo DO to D6143
Link register (W)-------roeeeeeeeees WO to WFFF
File register (R} =«+e-rrerrererenene RO to R8191
Timer (T) ............................. TO to T2047

Counter (C) .......................... Co to C1023

Device allocation:

Number of loops used

Number of loops executed in a single scan

Selection of an operation expression

Sampling cycle (Ts)

Proportionate constant (Ke)

Integrating constant (Ti)

Differentiating constant (To)

Filtering coefficient ()

Manipulated value lower limit (MVLL)

Manipulated value higher limit (MVHL)

Manipulated value variation rate limit (AMVL)

Process value variation rate limit (&APVL)

Selection of operation expression

Sampling cycle (Ts)

Proportionate constant {Kr)

Integrating constant (T}

Differentiating constant (To)

Filtering coefficient ()

Manipulated value lower limit (MVLL})

Manipulated value higher limit (MVHL)

Manipulated value variation rate limit (AMVL)

Process value variation rate limit {(APVL)

Selection of operation expression

Sampling cycle (Ts)

to

Selection of operation method

Sampling cycle (Ts)

Proportionate constant {(Ke)

Integrating constant (Ti)

Differentiating constant (To)

Filtering coefficient (o)

Manipulated value lower limit (MVLL)

Manipulated value higher limit (MVHL)

Manipulated value variation rate limit (AMVL)

Process value variation rate limit (APVL)

Common to all loops

For loop No. 1

For loop No. 2
' For the total num-
ber of loops to be
used
For loop No. 3

For loop No. n

5-3
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5. PID CONTROL SEQUENCE _ /MEI.SEC -A

(1) Use the following formula to calculate the number of device
points to be used when setting the PID control data:

Number of device points = 2 4+ 10 X n
{n: Number of loops to be used)

(2} Set the data as a binary number.

(3) An error will occur if the number of device points for the loops
to be used exceed the last device number of the designated
device. In this case, no processing will occur.

5.1.1 The number of loops to be used and the number of loops to be executed in a single scan

The number of loops to be used means the number of loops for
which PID operation is executed. The sampling time is measured
for the set number of loops when the PID control instruction
(PIDCONT) is executed. PID operation is executed for the loop for
which the sampling cycle time reaches or exceeds the set
sampling cycle. '

The number of loops to be executed in a single scan means the
number of loops for which PID operation is executed in one scan
when there is more than one loop for which sampling cycle time
reaches or exceeds the set sampling cycle when the PID control
instruction (PIDCONT) is executed. _
Processing time increases in proportion to the number of loops for
which PID operation is executed when the PID control instruction
(PIDCONT) is executed.

l Processing time = A + B X nJ

A: Fixed time for measuring sampling time
B: Time necessary for execute PID operation for a loop
n = Number of loops

If the number of loops to be executed in a single scan is set, PID
operation is only executed for the set number of loops if there are
a number of loops for which sampling cycle time reaches or
exceeds the set sampling cycle when the PID control instruction is
executed. PID operation is executed for the rest of the loops in the

next scan.
The PIDCONT instruction
calls the PID control in- Next PIDCONT instruc-
struction’ I tion step
Y END 0 ‘ END 0
Sequence . p—t } i —t——
program
Execution 8 2 2 Z
of the PID —t \ —4 I
control . . . .
instruction Processing time Processing time
=A+BXn =A+BXn
» Scan time

5-4

1B (NA} 66258-A



5. PID CONTROL SEQUENCE /MELSEC-A

POINT

If the number of loops for which sampling cycle time
reaches or exceeds the set sampling cycle is greater than
the number of loops to be executed in a single scan, PID
operation execution priority is as follows:.

1) The lowest numbered loop is given the highest priority.

2) If there are loops in the preceding scan for which PID
operation has not been executed, they are given the"
highest priority.

5.1.2 Sampling cycle

A sampling cycle is the cycle in which PID operation is executed. In
sampling time, the measuring time for one scan is added to the
sampling time for the preceding scan each time a PID instruction
(PIDCONT) is executed. If the accumulated sampling time reaches
or exceeds the set sampling cycle, PID operation is executed for
the corresponding loop.

The measured value of the sampling time used for PID operation is
truncated to the units of 10 msec.

Example: If sampling cycle setting = 50 msec,
* If measured value is 57 msec .... PID operation is executed with
50 msec sampling time.
* If measured value is 64 msec .... PID operation is executed with
60 msec sampling time.

[ When sampling cycle = 50 msec I
Power ON
\ PIDCONT PIDCONT PIDCONT PIDCONT PIDCONT PIDCONT PIDCONT PIDCONT
Step 0 ‘ END Step 0 ‘ END Step 0 ‘ END Step 0 l END Step 0 ‘ END Step 0 l END Step 0 ‘ END Step 0 ‘ END
Sequence 1. ] 1 1 1 It 1 L | L ! L | 1
1 -1 — — —
program ¥ : 1T : 17 1 = I : 1 1T | 1T : — 11 T 1 F R
1 1 ! ! I 1
] 1 1 !
19 ms , 19 ms ) 19 ms 19 ms | 19ms ! 19 ms J 19 ms _:
e Hd e T T
y Y
x?j:”red 0ms I | 19 ms l I19+19=38ms—| 38+19=57ms | | 74+19=26 ms 26+19=45ms—l 45+13=64ms | | 4-+19=23 ms—l
" Measured value | | Measured value | | Measured value | | Measured value | | Measared valie | | Messured vatwe | | Messurcd vawe | | Mensared vaue
L. S Setvale i S Setvalue [ < Setvalie i > Setvalue i < Setvalue L..SSetvalie b > Setvalue ti < Setvalug
PID operation is executed with initial PID operation is executed with 50 PID operation is executed with 60
values msec sampling time. msec sampling time.
Measured value is changed to 7 mséc Measured value is changed to 4 msec
(67 — 50 = 7). (64 — 60 = 4).
POINT |

The sampling cycle is measured when the PIDCONT
instruction is executed. Therefore, a value smaller than the
sequence program scan time cannot be set for the
sampling cycle. If a value smaller than the scan time is set,
PID operation will be executed with the scan time.

5-5
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5.2 Input/Output Data

The input/output data consists of input data, such as SV (set value)
and PV (process value), which are set to execute PID operation,

and output data, such as operation results.

Data Name Description Setting Range Remark
If the SV value is outside the
allowable setting range, PID
operation is executed after
the following processing.
Set value SV PID control target value 0 to 2000 « If SV is less than “0”, SV is
taken as “0”.
* If SV is greater than “2000",
SV is taken as “2000".
If the PV value is outside the
allowable setting range, PID
Feedback data from control :)hperfat;'o n Is executeq after
Process value PV objective to A/D conversion —50 to 2050 efPo owing zrocsssm%
module . I V is less t"an "—50 , PV
is taken as "—50".
« If PV is greater than “2050”,
PV is taken as “2050".
The manipulated value calcu-
Automatic lated during PID operation.
manipulated MV Output from the D/A conver-
value sion module to the control
objective. —50 to 2050
Process value calculated us-
Process value PV, ing the operation formula
after filtering Step 1 of POINT in Section
3.4.
If the MVuax value is outside
the allowable setting range,
PID operation is executed af-
Manual In the manual control mode, ter the following processing.
manipulated MVuan | the data output from the D/A —50 to 2050 * If MVwan is less than "—50",
value conversion module is stored. PV is taken as “—50".
¢[f MVman is greater than
”2050”, PV is taken as
“2050".
Selects whether the output
data to the D/A conversion
Manual/ module is a manually man- | 0: Manually manipu- | An error occurs if the setting
. MAN/ | ipulated value or an automati- lated value is neither 0 nor 1; PID opera-
automatic - . . i
selection AUTO | cally manipulated value. : :Automatlcally man- | tion of the corresponding
In manual control mode, the ipulated value loop will not be executed.
automatically  manipulated
value remains unchanged.
Used to determine if the varia-
tion rate of the MV (manipu- | €neo
lated value) and the PV (pro- | m—rtm
cess value) is outside the
allowable range. If the MV is out-
Once set, the alarm data is side the limit
Alarm ALARM | etained until the user resets fange, "1" I sat
it.
If the MV is outside the limit ¥ the PV is out
range, “1” is set for bit 1. range, “1” is set
If the PV is outside the limit for bit 1.
range, “1” is set for bit 0.
5-6
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5. PID CONTROL SEQUENCE /MELSEC-A

When setting input/output data to word devices, any of the word
devices listed below can be used.

All of the data for all of the loops to be used must be set with
consecutive device numbers.

Devices that can be used:

Data register (D):«««--rereeeeeeee DO to D6143
Link register (W):--eooreeeeeeeeeen WO to WFFF
File register (R) «+«----reeeemeenees RO to R8191
Timel’ (T) ............................. T0 to 172047
Counter (C) .......................... CO to C1023

Allocation to devices:

Designated
device number +0 Initial processing flag } Write
+1
Work area for PID control L
to Read/write disabled
{not released for users)
R R £
+10 SV (set value) } ,
Write
+11 PV {process value)
+12 Automatic manipulated value (MV) } Read
ea
+13 PVt (process value) after filtering
+14 Manua! manipulated value (MVuan) }
Write /O data area for loop 1
+15 | Manual/automatic selection (MAN/AUTO) P
+16 Alarm (ALARM) } Read/write
+17
Work area for No. 1 loop 5 X
to Read/write disabled
not released for users)
+
+28 SV (set value) } .
Write
+29 PV {process value)
+30 Automatic manipulated value (MV) ] Read
ea
+31 PVr (process value) after filtering
+32 Manual manipulated value (MVman) .
- - Write /O data area for loop 2
+33 Manual/automatic selection (MAN/AUTO)
+34 Alarm (ALARM) } Read/write
+35 Number of | to be
Work area for No. 2 loop o . r ot loops
to Read/write disabled used
{not released for users}
N T
446 SV (set value) } .
Write
+47 PV {process value)
- - VO data area for loop 3
+48 Automatic manipulated value (MV) } Read
+49 . o
to | to
+m SV (set value) ] . )
Write
+{m+1) PV (process value}
+m+-2) Automatic manipulated value (MV) } Read
ea
+m+3) PV: (process value} after filtering
+{m+4) Manual manipulated value (MVman} } Wit YO dat for |
rite ata area for loop n
+(m+5) | Manual/automatic selection {MAN/AUTO) P
+{m+6) Alarm (ALARM) }‘ Read/write
Fm+7
( ) Work area for No. n loop o
to (not released f ) Read/write disabled
not released for users
totvy | -
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(1) Use the following formula to calculate the nhumber of device
points to be used when setting the PID control data.

Number of device points = 10 + 18 X n
(n: Number of loops to be used)

(2) Set the data in binary numbers.

(3) The initial processing flag sets the processing method at the
start of PID operation. _
In the initial PID operation processing cycle, operation is
executed assuming that the set sampling cycle is reached or
exceeded.
The initial processing flag is set in the following manner:

O-crermrermrmeinnes PID operation is processed in batch in a single
scan for the number of loops to be used.
Otherthan 0 :-:- PID operation is processed in several scans
for number of loops to be used.
Sampling begins sequentially from the loop
for which the initial processing has been
completed.
The number of processing loops per scan is
the number of loops to be executed per scan.

(4) The data area for which “write” is designated indicates the
data that should be written with a user sequence program.
The data area for which “read” is designated indicates the
data that should be read with a user sequence program.
Never attempt to write data to a data area designated
“read/write disabled” or “read”. If this is attempted, correct
PID operation will be precluded.

(5) An error will occur if the number of device points for the loops
to be used exceeds the last device number of the designated
device. If this is done, no processing will occur.
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6. PID CONTROL INSTRUCTIONS

6.1 How to Use PID Control Instructions

6.1.1 Writing instructions
PID instructions are used in combination with a LEDA, LEDB,
LEDC, LEDR, or SUB instruction.
Ladder Circuit Form Instruction List Form
Condition contact Write an instruction name
X410

=

LEDA |PIDS7

| HO004— |

suB

LEDC

Hﬁ
[

LEDR

LD | X10
LEDA | PID57
Designate the device
number where the data SuUB H0004
--used for operation is !
stored and the operation suB K1
results will be stored. LEDC | DO
_ Indicates the end of PID LEDA

control instruction

Refer to Section 3.3.2 for an explanation on the form for writing
PID instructions. Refer to Sections 6.2, 6.3, and 6.4 for detailed
explanations on writing. PID instruction.

Condition Instruction name
contact ‘
— F——{LEDA/LEDB]PIDS7 |-
—  SB | @
—— LEDC/SUB | & |
—_ LEDC | @
l LEDR l—

IB {NA) 66258-A



6. PID CONTROL INSTRUCTIONS /MELSEC-A

(1) The LEDA, LEDB, LEDC, LEDR, and SUB instructions are used
in the following manner:

| LEDA/LEDB | Instruction name |- Indicates the start of a PID control instruction.

I LEDA | Instruction name |

An instruction is executed every scan while the condition
contact is ON.

| LEDB | Instruction name |

An Instruction is executed only once when the condition
contact changes from OFF to ON.

| LEDC/SUB | @D |-+ Designates the device where the PID operation data or the PID
TIEDC T @ oo operation result is stored.
VRO [— | LEDC/SUB | GD |

Either LEDC or SUB can be designated.

[ LEDC | ® |

Only LEDC can be designated.

|SUB | @ |

Only SUB can be designated.

The LEDC instruction is used when setting a device number.

| LEDC | DO |, | LEDC | W10A |

SUB is used when setting a 16-bit constant.
Setting range is: —32768 to 32767 or 0000« to FFFF.

[ suB | k32767

14

SUB | HFFFF |

LEDR | «--esevevemmenensneianneeeneeeeee Indicates the end of the PID control instruction.

—| I—-—-—{LEDA/LEDB[PIDS7P @ -+ Designate the head /O
: number of AD57(S1) with

-] the higher 2 digits of the
SUB L @ M 3-digit expression.

] { LEoc | & [ ® -+ Designate the data to be
written, the designation
—— LEDC - | 6@ | value, or the device number

where such are stored.
{ LEDR '—
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6.1.2 Number of instruction steps

With the following device numbers (devices extended by AnACPU/
AnUCPU/QCPU-A), the instruction steps increase by one.

Device Name Device Number Range

Internal relay (M, L, S) 2048 to 8191

Timer (T) 256 to 2047

Counter (C} 256 to 1023

Data register (D) 1024 to 6143

Link register (W) 400 to FFF

Annunciator (F) 256 to 2047
Index register @ 108
V) 1106

* When the extended device is not used:

= PIDS7 Number of steps = 23

(210 [72]
Cl|C
H!
X
A
o

LEDR

|

* When the extended device is used:
—~ — LEDA [PID57 - Number of steps = 23 + _1_ =24

Number of steps required
by the extended device
' (D5000)

LEDC |D5000

— ~ Extended device
LEDR

vl ln
clle
o [@

T
AS

LEDA |PIDS7 Number of steps =
23+1+1=25

4
T
i
i §
H

suUB | Ko z1 Q,Extended device

- : Number of steps required'
L Extended device | by the extended device
LEDC |D5000 © (D5000)
‘ _LEDR Number of steps required
by the extended device
{z1)
| |——{ LEDA | PID57 - Number of steps =
— SUB | KO Z1 | Number of steps required
——r—Extended device | by the extended device
— LEDC |05Q00
“—i—Extended device (D5000 22)
LEDR Number of steps required
by the extended device
(21)
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6.1.3 Precautions for dedicated instructions

(1) When a PID instruction is used, a series of instructions
beginning with an LEDA/LEDB instruction and ending with an
LEDR instruction indicates a single instruction.

Therefore, if an instruction is written in the wrong format in
this series of instructions, an error will occur.

(2) The AnACPU/AnUCPU does not check the device number

when index qualification is used so that PID operation -
processing speed will be faster. Note that this check is only
made for file registers (R).
Therefore, if the device number exceeds the last device
number of the designated device or “0” due to index
qualification, processing may occur on the wrong device or
the PCCPU might operate erroneously. However, this will not
cause an error.
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6.1.4 How to read explanations for instructions

ke e ]

y b
Usable devices = | =
b i § i g 2| k2
Bit davice Word {16-bit) device Constant | Pointer |Level OoF | we
XVMLSBFTCDWRAOA!ZVKHPIN§§§i 1
@~ ® olojofolo] [ 7| [o o
<9; - #1 *1: Tho rumber of steps veries depending on the devicea to be used. .
St copomend LEl ile in the Of
DA : Executed while in the ON position
LEDA/LEDB | PIDINIT LEDB : Executed at the lsading edge of OFF changing to ON
{0 > T Setting deta
® mm;-"ud v:-' “"m PID
]
LEOR Control data ara set.
@———PFunctions (1) The PID control data for the number of loops to be used, setin

the device numbers following the device number designated
with (§, are entered to the PC CPU in a batch, thereby making
the PID control possible.

Refer to Section 5.1 for details on PID control data.

{2) When the PIDINIT instruction is executed at more than one
point within a scan, the setting value of the PIDINIT instruction
closest to the PIDCONT instruction is effective.

The PIDINIT instruction must be executed before the PIDCONT
instruction.

PID control is not possible if the PIDINIT instruction has not
been executed.

(3

@——-—> Execution Conditions The PIDINIT instruction is executed every scan while the set
command is ON when it is designated with the LEDA instruction.
When it is designated with the LEDB instruction, it is only executed
once at the leading edge of the set command.

K oy M M

Sequence program flow

Set command gEF L |
PIDINIT (designated
with LEDA instruction} ——-Jl—l |-l * . -I—
1 ' H ' '
] 1 ] 1 )
PIDINIT (designated H H - H
with LEDB instruction} —[—I . : n .
®-——> Operation Errors An operation error will occur in the following cases and the error
flag (M9011) will be set.
Ervor Code
Deecription D3008 | D3691
The valus set as the PID control data is outside ths range. 503
¢ devics range allocated to the PID control data sres, designatad with S0 504
, exceads tha last device number of the corresponding device.
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6. PID CONTROL INSTRUCTIONS '/MELSECA

@ Indicates the function of the instruction and instruction mne-
monic.

@ Devices that can be used with the instruction are circled.

® A circle indicates that digits must be designated when a bit
device is.used.

@ Indicates the number of steps occupied by the instruction.
Refer to Section 6.1.2 for details of the number of steps.

® A circle indicates that subset processing is possible.
® A circle indicates that index qualification (Z, V) is possible.

@A circle indicates that the ON/OFF status of the carry flag
(M9012) changes according to the instruction execution results.

A circle indicates that the error flag (M9011) is set when an
operation error occurs.

@ Describes the precautions for Steps @ to ®. The precaution
must be read when asterisk is listed.

@ Indicates that the format to write an instruction in sequence
program ladder circuit form.

@ Details the instruction.
@ Indicates when the instruction is executed.

@ Indicates the conditions that will cause operation errors and
the error codes.

6-6
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_ 6. PID CONTROL INSTRUCTIONS MELSECA

6.2 PID Control Data------ PIDINIT
Usable devices 8 é. § g E.? -g- 2
Bit device Word (16-bit} device Constant| Pointer | Level % ; g Ox | Wwe
X|YM|L|{SIB|F|T|C|D|WJRJAO|A1|({Z|ViK[(H|P ]I NE'§§§MSO12M9011
® ojol|o|o|o 17| |O O

*1: The number of steps varies depending on the devices to be used.

Set command

| I I 1 LEDA : Executed while in the ON position
' _ILEDA/LEDBIPIDINIT LEDB : Executed at the leading edge of OFF changing to ON

_l LEDC I @ l'_ Setting data
The head of the device

—_-_ @ numbers where the PID
LEDR ’ . control data are set.

Functions. (1) The PID control data for the number of loops to be used, set in
the device numbers following the device number designated
with ), are entered to the PC CPU in a batch, thereby making
the PID control possible. '

Refer to Section 5.1 for details on PID control data.

(2) When the PIDINIT instruction is executed at more than one
point within a scan, the setting value of the PIDINIT instruction
closest to the PIDCONT instruction is effective.

(3) The PIDINIT instruction must be executed before the PIDCONT
instruction.
PID control is not possible if the PIDINIT instruction has not
been executed.

Execution Conditions The PIDINIT instruction is executed every scan while the set
command is ON when it is designated with the LEDA instruction.
When it is designated with the LEDB instruction, it is only executed
once at the leading edge of the set command.

Instruction END Instruction Instruction Instruction
axecution | processing | execution execution execution execution
Step 0 END ! Step 0 END Step 0 END Step 0 END Step 0
1 ] L J L ] L J L

Sequence program flow f — —1 |

L} 1 1 T 1 I L L)

[ E—

ON
Set command OFF I

PIDINIT {designated
with LEDA instruction)

PIDINIT {(designated
with LEDB instruction)

o e R S
D S .

6-7

1B {NA) 66258-A



6. PID CONTROL INSTRUCTIONS N /MELSEC-A

Operation Errors

An operation error will occur in the following cases and the error
flag (M9011) will be set.

Description Error Code
D9008 | D091
The value set as the PID control data is outside the allowable range. 503
The device range allocatec_l to the PID control data area, dgsignate_d with 50 504 '
| S), exceeds the last device number of the corresponding device.

6-8
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6.3 PID Control------ PIDCONT
Usable devices 5 & .§ E E:’ Eg
Bit device Word (16-bit) device - Constant | Pointer | Level i E 3 & | ws
X{YIM|L|S|B|F|[T|C|D|W|[R|AOJA1[Z[V|K|{H|P]|I Ng'égiMSMZMSDH
® olo|o|0o|o 17| |O O

*1: The number of steps varies dependfng on the devices to be used.

Set command

| | { LEDA  JPIDCONT}

H LEDC | 6 1 ' Setting data

The head of the device

jl LEDR I—‘ ® | numbers where the PID

control data are set.

Functions (1) The PIDCONT instruction calls for the sampling time and PID |
operation to be measured.

(2) PID operation is executed based on the SV (set value) and the
PV (process value) in the input/output data area, which is set in
device numbers following the device number designated with
®. The PID operation results are stored in the automatic MV
(manipulated value) area in the input/output data area.

(3) PID operation is executed in response to the execution of the
PIDCONT instruction appearing first after the set time for
sampling cycle has elapsed.

The measured value of the sampling time used for PID
operation is truncated to the units of 10 msec.

Example: If sampling cycle setting = 50 msec,
* If measured value is 57 msec:
PID operation is executed with 50 msec sampling time.
* If measured value is 64 msec:
PID operation is executed with 60 msec sampling time.

[ When sampling cycle = 50 msec—l

Power ON

PIDCONT PIDCONT PIDCONT PIDCONT PIDCONT PIDCONT PIDCONT PIDCONT
Step 0 END Step 0 END Stej END S EN
Sequence \f0 g BOHW0 | ENSw0 | sNpfeno | b0 | ENoswo y oo | EW swpo |
program I I 1T : T T t 1T : 1 T : -1 T T T : n \
! 1 i 1 i ' i '
' - e N ol ol ! H
v () v v v ¥
\I)/;tleg:ured 0 ms | I 19 ms I |19+19=3sms 38+19=57ms L7+19.=2s ms IZG+19=45m51 45+19=64ms |4+19=23 ms
""""" d value | | Measured value : | Measured value © | Measured value : | Messured value | | Messured value | | Moasured value | | Mieased valus |
LoSSetvalue G S Setvalie 1 SSetvae i >Setvalue [ < Setvalie i < Setvae i >Setvale i < Setvahue !
PID operation is executed PID operation is executed with 50 PID operation is executed with 60
msec sampling time. msec sampling time.
PID operation is executed with . Measured value is changed to 7 msec Measured value is changed to 4 msec
initial values (57 — 50 = 7). (64 — 60 = 4).
6-9
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6. PID CONTROL INSTRUCTIONS / MELSEC-A

(4) During PID control, turn the control command ON (condition
contact preceding the instruction) so that the PIDCONT
instruction is executed in every scan.

The sampling time cannot be measured unless the PIDCONT
instruction is executed every scan.

(5) For ®), designate the head number of the device numbers that
are designated as the input/output data area.
If the file registers (R) are designated for the input/output area,
do not set the memory protect ON for the file registers (R).
If memory protect is set ON, correct PID operation will be
precluded, although an error will not occur.
Refer to Section 5.2 for details on the input/output data area.

(6) The PIDCONT instruction can be executed while the manual
manipulated value (MVua) is being output in the manual
control mode. ‘

The bumpless function cannot be executed if the PIDCONT
instruction has not been executed.
Refer to Section 4.3.1 for details on the bumpless function.

(7) Use the READY signal to take interlock for each individual
module so that the PIDCONT instruction is executed only
when both the A/D conversion module, which reads the PV
(process value), and the D/A conversion module, which
outputs the MV (manipulated value), are normal.

READY signal for the A/ READY signal for the D/
D conversion module A conversion module

Control \ /
command
— —

F { | [LEDA [PIDCONT
— LEDC | D100 |
LEDR

If the PIDCONT instruction is executed while either or both of
the modules are faulty, PID operation cannot be executed
correctly because the PV (process value) cannot be read
correctly and/or the MV (manipulated value) cannot be output
correctly. '

(8) The PIDCONT instruction cannot be written in an interrupt
program.

(9) If both a main program and a sub-program are used with an
A3ACPU/A3UCPU/A4UCPU, write the PIDCONT instruction in
both of these programs.

If the PIDCONT instruction is not written in both of the main
program and the sub-program, the sampling cycle cannot be
measured correctly.

6-10

IB {NA) 66258-8



6. PID CONTROL INSTRUCTIONS / MELSECA'

Execution Conditions The PIDCONT instruction is executed every scan while the control
command remains ON as illustrated below:

Instruction END Instruction Instruction Instruction
execution | processing | execution execution execution execution
Stop 0 END { Stop 0 END Step 0 EN 0 END Step 0
L - ] L ] L L J |
—T1 J—1
1 1§ B )

D Stop
Seguence program flow | .
1 g ) r

1 r

L

ON
Control command OFF I

PIDCONT (designated
with LEDA) r-L rl

pl

Operation Errors An operation error will occur in the following cases and the error
flag (M9011) will be set.

- Description Error Code

i D9008 | D9091
The PIDINIT instruction was not executed before the PIDCONT instruc- 509
tion was executed.
The value set in the input/output data area is outside the allowable 503
setting range. 50
The range of the device allocated to the input/output device range,
designated with (S), exceeds the last device number of the correspond- 504
ing devices.
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6.4 Monitoring PID Control Status------ PID57

Usable devices E|lg|B|E| » -
& E gl 38| E8
Bit device Word (16-bit) device Constant| Pointer { Level E g oF (ws
XYMLSBFTCDWRAOMZVKHPINgéggMSMZMQOH
@ o|o
D) o|o|ojolo o|o 23 0} )
D) ofo|olo|o
*1: The number of steps varies depending on the devices to be used.
Set command .
{ |- { Cepa [ PIDS7 |- - Setting data
' Head(l/O) number of the
— suB AD57(S1), which is used
l @ ]_. @ for monitoring the PID
control status.
———4 LEDC/SUB | & |
@ The screen number which
corresponds to the loop
—1 LEDC I ) = number to be monitored.
Initial screen display re-
LEDR @D| queat

Functions (1) The display unit of the AD57(S1) designated with @ displays
the PID control status of the loop number designated with GD
on a bar graph.

By executing the initial screen display request, designated
with (&2, the characters in the still portion of the monitor
screen (with an exception of bar graphs and numerical data)
will be displayed in the initial state of the PID control monitor.

(2) Addresses 0 to 1599 in the VRAM area of the AD57(S1) are
used for the PID control monitor.
Therefore, if PID control status is monitored, the data stored in
these addresses in the VRAM area are lost.

(3) Execute the CMODE instruction to monitor the PID control
status before executing the PID57 instruction. The CMODE
command is the control command for the AD57(S1)/AD5S,
If the CRT standard display mode, set with the CMODE
instruction, has not been set for the AD57(S1), the display unit
will not be able to display anything.

If the module name has been entered with the AnACPU/AnUCPU parameters, the
CRT standard mode will be set automatically when the PC CPU operation mode is
changed from STOP to RUN,

(4) Execute the PID57 instruction only after the PIDINIT and
PIDCONT instructions have been executed.
An error will occur if the PID57 instruction is executed before
the PIDINIT and PIDCONT instructions.

6-12
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(5) Use (@ to designate the head /O number of the AD57(S1) with
the higher 2 digits of the 3-digit hexadecimal.

Example: If AD57 is allocated to X/Y120 to X/Y13F, designate
“12." for (@.

(6) Designate the loop number with GD by displaying the
" corresponding screen as listed below:

Screen Number Loop Numbers to Be Monitored
1 Loop 1 to loop 8
2 Loop 9 .to loop 16
3 Loop 17 to loop 24
4 Loop 25 to loop 32

(7) The initial screen display request, designated with G2,
displays the characters in the still portion of the monitor
screen. _
Characters besides the bar graphs and numeric data will be
not displayed unless the initial screen display request is
executed. :

(8) Give the initial screen display request in the following manner:
To make the initial screen display request, set “0”.

(9) After the initial screen is displayed, the value designated with

8D is automatically stored in (S2) and then the PID control
monitor function is executed.
If the device, designated with (52, is a file register (R), do not
set the memory protect function for the file register ON. If the
memory protect function is ON, the screen cannot display the
monitor data correctly.

(10) The initial screen display request should only be executed
once with the PID57 instruction, which appears first after the
start of PC CPU operation.

If it is executed every scan, the bar graphs and numeric data
will not be displayed, although the characters in the still
portion are displayed.

(11) To monitor PID control status with the AD57(S1), the character
generator ROM and canvas ROM must be created with the
SW1GP-AD57P system floppy disk and loaded to the
AD57(S1). _

Create the Fig. 6.1 characters corresponding to the character
codes of 000« to 00B. in the character generator ROM.
If these characters are not created, bar graphs cannot be
displayed.

" Refer to the SW1GP-AD57P Operating Manual for details on
the procedure for creating the character generator ROM and
canvas ROM. '
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76543210 76543 76 o
Censnsans Oewsnsas [ .
laa 1 ee fanm "
2uuw 288 20 .
Jas 3 ea e "
4us 4 sa 4 na b
5ea 5 an 5enm .
Gem 6 s 6an »
7ee 7 an 7un -
Bew - LA 8 L]
Qew 9 s g e .
0se Vs o .
Nee Has Hassesnoen
120 Zee 12 IR
13" - 132 - ey ]
- = 14 TR | ;
1 | 1
|7= 17 17 .
i 1o N | S
19 1o INENEEE | U

001H 002H 003H

Address where a character éhould be created

[ 0 0 0
1 ] 1 1
2 2 2 2
3 3 3 3
4 4 4 4
5 5 5 5
8 8 § g
7 7 7 7
: : | :
i ! ! )
—

1 —— Ee 2 i
14 I 14 13 14
15— s hes N
12— 5. Be. 1}
15 — Bl [ !

‘1
g

Address where a character shouid be created

Fig. 6.1 Character for PID Control Status Monitor

Execution Conditions The PID57 instruction is executed every scan as long as the
monitor command is ON and has been designated with the LEDA
instruction. When it is designated with the LEDB instruction, it is
executed only once at the leading edge of the monitor command.

F

END instruction Instruction
execution | processing | execution execution execution execution
Step 0 END | Step 0 END Step 0 END Step 0, END Step 0
i l 1 [ 1 ]I i

Sequence program flow i 1 — J]—-! 1
i i i i i
] 1 1 t ]
. H .
Set command 8y|: . I ! ! l ! l ! !
; : | : :
1 1 1 1
PID57 (designated with !
LEDA) rl [ ; I—I J_l_
]
l . i : :
PID57 (designated with ' : } ' {
LEDB) I ' : M .
Operation Errors An operation error will occur in the following cases and the error
flag (M9011) will be set.
. Error Code
Description
D9008 | D9091
The CMODE instruction has not been executed for AD57(S1). 46 462
The PIDINIT instruction has not been executed before the PID57
instruction. 509
The PIDCONT instruction has not been executed before the PID57 50
instruction.
The screen number designated with @ is outside the range of 1 to 4. 503
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7. PID CONTROL PROGRAM EXAMPLES

7.1 System Configuration for Program Examples

The following illustrates the system configuration for the program
examples -in Sections 7.2 and 7.3.

AnACPU/AnUCPU
PID operation AB62DA AG68AD
Fm————p——
{Loop 1] PV . ——1
' MV ! ! CH.1 ! External o CH1 !
L == A o ! device o
| |
. L H e
PID operation r——-n r——-
—— e —— 1 | E | 1
r 3 ;. X xternal .
Floop 2] MV ; | CH.2 } device | CH2
: 1 —_———- I ——
L____PV+
PID control
status monitor > AD57 . CRT

AG8AD /0 numbers -+ X/Y80 to X/YSF

A62DA /0 numbers -=+--++e+ X/YAO to X/YBF

AD57 /O numbers +---eveeee X/YCO to X/YFF
7-1
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7. PID CONTROL PROGRAM EXAMPLES / MELSECA

7.2 Program Example for Automatic Mode PID Control

This section describes a program example for automatic mode PID
control in which PID operation is executed with the digital value
read from the A68AD as the PV. The MV obtained as the result of
PID operation is output from the A62AD to control the external
devices. ‘

Programming Conditions (1) Refer to Section 7.1 for details on the system configuration.
(2) PID operation is executed for two loops.
(3) The sampling cycle is 1 second.

(4) The PID control data is set to the following devices:

Common data ................................ Dsoo and DSO‘I
Loop 1 data ................................... D502 to D511
Loop 2 data ................................... D5‘| 2 to D521
(5) The I/O data is set to the following devices:
Common data ................................ D600 to D609
Loop 1 data ................................... D610 to D627
Loop 2 data ................................... D628 to 0645

(6) The following SV values are set for loop 1 and loop 2 as
indicated below with a sequence program:
Loop 1 .......................................... 600

(7) The following devices are used to start and stop PID control
and the monitor command with the AD57:

PID control start command «--«----ee-e X0
PID control stop command ------e-eee- X1
Monitoring command with AD57 -+ X2

(8) The digital values of the A68BAD and A62DA are set within the 0
to 2000 range.

Program Example

psEAE M Sets the number of loops | Setting of
i to be used to 2" common

Sets the number of PID goa:'a"g: PID

0381 H operation execution loops data

per scan to “2”

5 Sets the operation ex-

D3az pression to normal opera-

tion |
Sets the sampling cycle to

D3B3 J ¥ ecn

.
ELH—I:"i?Ub LK

- LHOY

-~ {Hoy

B THOU

Lol e S = [ R
L=
=

Sets the proportionate
D384 1 constant to “1”

- ' LNGU

(=~
=

- r Foann c Sets the integrating con-
CHOV  Seaap  DIAT X stant to “3000 sec”.

: K . h i iati Setting of
- oy § osas 3 S e rens | S
K data for
| CHOY i 0587 A %azzjhefl!tercoefflmentlo loop 1
. I K Ty
~ -LHOU 4@ (5388 i Sets the MVLL to “0

K
— TH0Y 2888 D589 1 Sets the MVHL to “20G0”

K -
- r Sets the MV variation rate
THOV  Zoe@ D518 J jeisthe VM ve
4
L i (R 4 Sets the PV variation rate
= r | ) €
THOU  Za@@ D511 Jf pets the PV va
7-2
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7. PID CONTRdL PROGRAM EXAMPLES MELSECA

M9R3g K Sets the operation ex-
61— Moy 1 D912 pression for reverse op-
K eration .
s —tnoy fea o513 3} SO the sampling cycle to
K .
- TNOU 180 D514 3 oS the proportionate
K i i -
- —CNOU 30880 D515 H oot the imegrating con
- K Sets the differentiating Setting of
™ tHoU @ D516 ] constant to “0 sec”. PID co?:trol
K : : data for
| CHOU @ D517 H §g‘t,/§}hef|ltercoefﬁmentto loop 2
: 4
— {Mol @ D518 }H Sets the MVLL to “0”
K
u MOy 2688 D519 H Sets the MVHL to “2000”
K . s
- IOy Jeee 0520 J Sous the MV wariation rate
K L
- CHOy 2688 D521 3 et the Y variation rate
N9838
112k {LEDB PIDINIT H
- fLEpc D5a@ H | Sets the PID control data that are set in
D500 to D521
= {LEDR H
H3a33 K i _ )] Setting of com-
138k Loy @ Dgpe 3 Sets the inifia) proces- } ymon data of 1O
K 9 Tlag data
u —{ Sets th “600"
Moy EBB D618 H Sets the SV to “600 Settir}g |°f Vo
i data for loop 1.
L rHoy @ D615 H g:)tge the automatic op
K .
B {NOY 1@@e D628 K Sets the SV to “1000”
¢ . Setting of /O
o tHou @ 0633 N Sn"eotge the automatic | data for loop 2
098 '
1596} {5ET ¥@ M PID operation start command
Ha H K K
158—l—————1{FFR0H 8662 10 ptag 2 H Reading the PV from the A68AD
- {MOU D188 D611 H Setsthe PV inthe VO data area (for loop 1)
- [NOU D1@l D629 X Setsthe PV inthe I/O data area (for loop 2)
Ha
178 {LEDRA PIDCORT X
= [LEDC D&B@ 3 | PID operation
= {LEDR H
ne
136t LSET YARB H Turns the A62DA output enable signal ON
= {Moy D612 D118 X
| r Writes the MV values of loop 1 and loop
[HOV De3@  DII1 3} 1, to the A62DA
H K K
= ——{T0 @88R 4@ p1ig 2 3
Xaai .
2173k {RST e H Stops PID operation
Xagz Ne P K. - "
219 —F——ih oy 6 p26R 3 Sers the Inial screen dis
- ————————_LEDR FIDSY H
H Sets the head VO numb mSnitos |
i r e u er t
csus - oasc 3 CPY ASSS FIC pontro
5 5UB '1< | Sets the foop number to the AD57
- be monitored to 1 to 8
= {LEDC D288 H
r— {LEDR X
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7.3 Program Example for Changing the PID Control Mode between Automatic and Manual

Programming Conditions (1) Refer to Section 7.1 for details on the system configuration.

(2) PID operation is executed for one loop.

(3) The sampling cycle is 1 second.

(4) The PID control data is set to the following devices:

Common data ................................ D500 and D501
Loop 1 data ................................... D502 to D511
(5) The I/O data is set to the following devices:
Common data ................................ D600 to 0609
Loop 1 data ................................... D610 to D627

(6) The SV and MV in manual mode are set with external digital
switches as follows:

sv ................................................ x30 to X3F
MV (manual control mode) «+:+-+ec---- X20 to X2F

(7) The following devices are used to start and stop PID control
and the automatic/manual changeover command:

PID control start command -::-=c-rsecrrerrronneraasaaananas X0
PlD control stop Command .................................. X']
Monitoring command Wlth AD57 .......................... x2
SV Setting command .......................................... x3
MV setting command in manual mode -«-«-+reeereereees X4
Automatic/manual mode changeover command :--- X6

(OFF: Automatic mode, ON: Manual mode)

(8) The digital values of the A68AD and A62DA are set within the 0
to 2000 range.

(9) The SV is automatically rewritten to the PV when the control
mode is changed from automatic to manual. Therefore, before
returning the control mode from manual to automatic, the SV
must be rewritten to the one used in the automatic mode.
The SV is rewritten step-by-step 10 times as illustrated below:

ISV in the automatic control model— ——————————————————

r' -
1 Manual to automatic
1mode changeover
! command '

St

|SV in the manual mode

1 |
11 sec 11 sec i1 sec 11 sec
It j—— ]
i
I

10 sec

SV is rewritten with the operation method as illustrated below:

in automatic mode in manual mode

= | Incremental value I ------ [ Remainder I

SV to be used ) _ ( MV value to be used )
10

The incremental value obtained in the formula above is added’
to SV every second. The remainder is added in the first
addition operation.
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7. PID CONTROL PROGRAM EXAMPLES /MELSEC-A

Program Example

| M9838 K Sets the number of loops
ol —LHOY | D588 H to be used to “1* Setting of
Sets the number of PID common
| THOY '1( D581 H operation execution loops data of PID
o per scan to “1” control
- E Sets. the operation ex- data
- ——L{NOY D382 } pression to normal opera-
tion
o —NOY Ig(gg p583 H Sets the sampling cycle to-
“1 sec”.
K .
- —n0v fes D54 3 SoiS the proportionate
K 3 i i -
- tHOU eees D565 J Som the,Mntegrating con
B - K Sets the differentiating
LHOU 8 D386 X constant to “0 sec”. Setting of
B NOU E D587 A Sets the filter coefficient to PID control
- “0%" data for
K loop 1
- INOY 6 D568 3 Sets the MVLL to “0° P
K
L —{HOV 2888 D589 } Sets the MVHL to *2000"
K .
- £HoU 2888 D510 3 o e MV variation rate
X -
- THOU 7888 D511} pers the PV variation rate
H9G38
61— —LLEDB PIDINIT H
n r Sets the PID control data that are set in
LLEDC D388 X D500 to D511
™ —{LEDR
M9a3s - K Sets the initial processing
?g_ll ‘LHBU 9 DGGG J‘ flag to uou Settingofl/
xea3 P K4 O data
85—k —{BIN X838 D618 H Inputs the SV externally
- Saves the SV for manual to automatic
I~ THOU Dé18 D208 3 4o change processing
xaaa
96—t LSET M8 1 PID operation start command
1 K K
98— {FROM gBBS 1@ pDe11 i X Reading the PV from the AG8AD
189*-"—81?6 HB#.L CH!]UP '1( D615 } Sets the manual mode
- —{RST M44 X}
Resets the devices used
= LRST  M41 H for manual to automatic
mode change processing Processing
2 {RST €1 H in manual
N6 X0B6  Xa@d P K4 mode
128} o ik —{BIN X828 D58 X
I_D K p Sets the MV externally
= 20668 D5@ J—————{HOV D350 D614 X
Xage P
138 LMoV 'é D615 H Sets the automatic mode
r Manual to automatic mode change com-
{PLS K48 X mand
NdB M@ .
147k 1} {SET  M4d The control mode is changed to auto-
N44  Xaa6 Xia matic only after PID operation is ex-
) /- ecuted following the manual to automa-
158} # <12 D A 4
1 e tic mode change command being
4 turned ON. Executes the manual to
153—— <> D618 DZa6 } —{SET M4l X automatic change command proces-
: sing (step 169 to step 210) taking delay
- = D618 D288 I} {RST H44 N time into consideration.
PV value i P t
169t —c- ©pete p2ee  p218 3 Rutomate mode ) — (Frsent, )
10
P K . L .
L r is calculated; the quotient is stored in
v 0218 18 D213 3 D215 and remainder in D216.
7-5
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7. PID CONTROL PROGRAM EXAMPLES /MELSECA

H41 H43 Kia Command to execute
184t +F ZT1 1 processingin 1second
1 intervals
K18 to return
B el 5 Counts the number of the PV to .
~ times the value
P - used in
ro Adds the quotient to '
- L D215 Deig X the PV 4 q 'a#;g:\atlc
P .
- L b216 belé Adds the remainder to
P PV only in the first
- - D2is D216 H addition
(|
285k {RST Ci H
- End of manual to automatic mode
- RST M41 H change processing
~ {RST M4d4 H
Ne
211t LLEDR PIDCONT X
| r - Executes PID operation regardless of
{LEDC D6BE H the control mode (automaticgor manual)
- fLEDR H
L)
2291 }— {SET  YBBBR H Turns the A62DA output enable signal ON
H K K
—{T0 886 @& be12 1 H Outputs the MV to the A62DA
LLB'BI .
248 I fRST M8 I Stops PID operation
X8a2 MO P
242t {} {HOU & D3ad H
- ——{LEDPR PID37 H
H
- {SUB 888C H
¥ Monitors with the AD57
- fSug 1 J
- {LEDC D368 X
u {LEDR N
7-6
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8. ERROR CODE LIST /MELSECA

8 ERROR CODE LIST

When an error occurs at PC RUN or during RUN, the error is
displayed or error code is stored in special register D9008, the
detailed error code is stored in special register D9091, and the
error step is stored in special register D011 by the self-diagnostic
function. The error content and corrective action are shown in
Table 8.1 and 8.2

8.1 Reading of Error Codes

When an error occurs, the error code can be read by peripheral
device. Refer to the Peripheral Device Operating Manual for the
operation method.

8.2 Error Code List for the AnACPU
Error codes are generated as follows:

Table 8.1 Error Code List for the AnACPU {Continue)

Detailed
Error Code
(Dg091) |-

101

Error Code

{D9008) Error and Cause

Error Message Corrective Actjon

“INSTRCT
CODE ERR.”
{Checked at
STOP—RUN

or during
instruction

execution)

10 An unrecognized instruction code

is being used.

(1) Read the error step by pe-
ripheral device and correct the
program of that step.

(2) Check to see if ROM has an
undecodable instruction code
and replace with ROM which
has the correct content.

102

Index is qualifying for a 32-bit con-
stant.

103

The device specified by extension
application instruction is incorrect.

104

The program structure of the exten-
sion application instruction is incor-
rect.

105

The command name of the exten-
sion application instruction is incor-
rect.

106

There is a place where index qual-
ifying with Z or V is made in the
program in

[LEDA/BTIX] to [LEDA/BTIXEND .

107

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

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

of [cJ} [scJ] [CALL]
CALLP], [JMP],

LEDA/B -FCALL s
LADA/B I BREAK | instructions

or the label number of interrupt
pointer (l) assigned to an inter-
rupt program head is qualified
by an index.

108

Error other than 101 to 107 above.

Read the error step by peripheral
device and correct the program of
that step.

8-1
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8. ERROR CODE LIST /MELSECA

Table 8.1 Error Code List for the AnACPU (Continue)

Detailed
Error Message Er{;;o%:;i ®|Emor Code Error and Cause Corrective Action
(D9091)
“PARAMETER 11 m The capacity settings of the main | Read the parameters in the CPU
ERROR” program, subprograms, micro- | memory and rewrite to the memory
(Checked at computer programs, file register | after checking and correcting the
power-on, comments, status latch, sampling | content.
STOP—-RUN, trace or extension file registers are
and not within the usable CPU range.
PAUSE—RUN) 112 The total of the set capacities of the
main program, subprograms, file
register comments, status latch,
sampling trace and extension file
registers exceed the memory cas-
sette capacity.
113 The latch range in parameters or
. the M, L, S setting is incorrect.
114 Sum check error
115 Parameter remote RUN/PAUSE
contacts, the run mode at error
occurrence, the annunciator dis-
play mode or the STOP—RUN dis-
play mode settings are incorrect.
116 Parameter = MELSECNET/MINI-S3
automatic refresh setting is incor-
-rect.
117 Parameter timer settings are incor-
rect.
118 Parameter counter settings are in-
correct.
“MISSING END 12 121 There is no END (FEND) instruction | Write END in main program.
INS.” in the main program.
(Checked at 122 Subprogram has been allocated in | Write END in subprogram.
STOP—RUN) .
the parameters and this as no END
(FEND) instruction.
“CAN'T 13 131 The device number of pointer (P) or | Remove the duplicated number of
EXECUTE (P)” interrupt pointer (I} used as the | pointer (P) with the destination
(Checked at label added to the destination head | head and correct so that the num-
the execution is duplicating. ber is not duplicated.
of instruction) 132 The label of pointer (P) specified by | Read the error step by peripheral

CJI, {scJ] [CALL] [CALLP]
JMP], [LEDA/B]FCALL],

LEDA/B | BREAK | instructions is

not specified prior to the END in-
struction.

device, check the content, and in-
sert destination pointer (P).

8-2
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8. ERROR CODE LIST

Table 8.1 Error Code List (Continue)

MELSEC-A

Detailed
Error
Code

(D9091)

Error
Code
(D9008)

Error Massage

CcPU
States

Error and Cause

Corrective Action

"CHK FORMAT 14 141
ERR"
(Checked at

STOP/PAUSE

— RUN.) 142

143

144

145

146

147

148

STOP

Instructions (including [NOP)) other
than [LDX], [LDIX], [ANDX ] and

|ANIX | are included in the | CH&

instruction circuit block.

Multiple instructions are given.

The number of contact points in the
instruction circuit block exceeds
150.

The instructions are not
paired with the
instructions, or 2 or more pairs of them
are given.

Format of the block shown below,

which is provided before the
instruction circuit block, is not as
specified.

P254—

Device number of D1 in the
instruction is different
from that of the contact point before
the [CJ P! instruction.

Index qualification is used in the check
pattern circuit.

(1) Multiple check pattern circuits of
the |LEDA |CHK | - [LEDA | CHKEND
instructions are given.

(2) There are 7 or more check
condition circuits in the -

LEDA[CHK] - [LEDA | CHKEND
instructions.

(3) The check condition circuits in
the [LEDA |CHK | - { LEDA | CHKEND
instructions are written without
using X and Y contact
instructions or compare
instructions.

(4) . The check pattern circuits of the

LEDAICHK] - [LEDA[CHKEND]|
instructions are written with 257
or more steps.

Check the program of the
instruction and correct it referring to
contents of detailed error codes.
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8. ERROR CODE LIST

MELSEC-A

Table 8.1 Error Code List (Continue)

Detailed
Error Error CPU
Error Massage Code Error and Cause Corrective Action
(D9008) Code States
(D9091)
"CAN'T 15 151 STOP | The[IRET|instruction was given Read the error step using a peripheral

EXECUTE ()" outside of the interrupt program and device and delete the | IRET | instruction.

(Checked at was executed.
ogca.:rrenc:: of 162 There is no [ IRET | instruction in the Check the interrupt program if the
interrupt.) interrupt program. IRET |instruction is given in it.
Write the | IRET | instruction if it is not
given.

153 Though an interrupt module is used, Monitor special register D9011 using a
no interrupt pointer (I) which peripheral device, and check if the
corresponds to the module is given in | interrupt program that corresponds to
the program. Upon occurrence. of the stored data is provided or if two or
error, the problem pointer (1) number is | more interrupt pointers (I) of the same
stored at D9011. number are given. Make necessary

corrections.
"CASSETTE 16 — STOP | Memory cassette is not loaded. Turn off the PC power and load the
ERROR" memory cassette.

"RAM ERROR" 20 201 STOP | The sequence program storage RAM | Since this is CPU hardware error,

(Checked at in the CPU module caused an error. consult Mitsubishi representative.
power on.) 202 The work area RAM in the CPU
module caused an error.

203 The device memory in the CPU
module caused an error.

204 The address RAM in the CPU module
caused an error. ‘

"OPE CIRCUIT 21 211 STOP | The operation circuit for index Since this is CPU hardware error,

ERROR" i : qualification in the CPU does not work | consult Mitsubishi representative.
{Check during correctly.
Ee‘\)l(gcuhon of 212 Hardware (logic) in the CPU does not
process) operate correctly.

213 The operation circuit for sequential
processing in the CPU does not
operate correctly.

214 The operation circuit for indexing in the
END process check of the CPU does
not function correctly.

215 Hardware inside the CPU does not
function in the END process check of
the CPU.

"WDT ERROR" 22 . — - STOP | Scan time is longer than the WDT (1) Calculate and check the scan time
(Checked at time. of user program and reduce the
execution of (1) Scan time of the user's program scan time using the instruction

END has been extended due to certain or the like. :
processing.) conditions. (2) Monitor contents of special register
: (2) Scan time has been extended D9005 using a peripheral device.
due to momentary power failure If the contents are other than 0,
occurred during scanning. power supply voltage may not be
stable. Check power supply and
reduce variation in voltage.
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8. ERROR CODE LIST

Table 8.1 Error Code List (Continue)

MELSEC-A

Error Detailed
Error Massage Code Error CPU Error and Cause Corrective Action
(D9008) Code States
(D9091)
"END NOT 24 241 STOP | Whole program of specified program (1) Reset and run the CPU again. If
EXECUTE" capacity was executed without the same error recurs,
(Checked at executing the [ END | instructions. Since this is CPU hardware error,
execution of the (1) When the | END | instruction was consult Mitsubishi representative.
END to be executed, the instruction
instruction.) was read as other instruction
code due to noise.
(2) The instruction changed to
other instruction code due to
unknown cause.
"MAIN CPU 26 — STOP | The main CPU is malfunctioning or Since this is CPU hardware error,
DOWN" faulty. consult Mitsubishi representative
"UNIT VERIFY 31 — Stop or | Current I/O module information is Read detailed error code using a
ERR" Contin | different from that recognized when peripheral device and check or replace
(Checked ue (set | the power was turned on. the module which corresponds to the
continuously.) by (1) The /O module (including special | data (/O head number).
para-m function modules) connection Or, monitor special registers D9116 to
eter) became loose or the module was | D9123 using a peripheral device and
. disconnected during operation, or | check or replace the modules if
wrong module was connected. corresponding data bit is "1".
"FUSE BREAK 32 — Stop or | There is an output module of which (1) Check the FUSE BLOWN indicator
OFF" Contin | fuse is blown. LED on the output module and
(Checked ue (set replace the fuse.
continuously.) by - (2) Read detailed error code using a
para-m peripheral device and replace the
eter) fuse of the output module which
corresponds to the data (1/0 head
number).
Or, monitor special registers
D9100 to D9107 using a peripheral
device and replace the fuse of the
output module of which
corresponding data bit is "1".
"CONTROL-BU 40 401 STOP | Due to the error of the control bus Since it is a hardware error of special
S ERR" which connects to special function function module, CPU module or base
modules, the FROM/TO instruction module, replace and check defective
cannot be executed. module(s). Consult Mitsubishi
402 If parameter 1/O assignment is being representative for defective modules.
executed, special function modules
are not accessible at initial
communication.
At error occurrence, the head /O
| number (upper 2 digits of 3 digits) of
the special function module that
caused error is stored at D9011.
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8. ERROR CODE LIST

Table 8.1 Error Code List (Continue)

MELSEC-A

Detailed
Error Error CPU
Error Massage Code Error and Cause Corrective Action
D9008) Code States
( (D9091)
"SP.UNIT 41 41 STOP | Though an access was made to a Since it is hardware error of the special
DOWN" special function module at execution function module to which an access was
of the FROM/TO instruction, no made, consult Mitsubishi
response is received. representative.
412 If parameter I/O assignment is being
executed, no response is received
from a special function module at initial
communication.
At error occurrence, the head 1/O
number (upper 2 digits of 3 digits) of
the special function module that
caused error is stored at D9011.
"LINK UNIT 42 — STOP | (1) Either data link module is loaded | (1) Remove data link module from the
ERROR" to the master station. master station.
(2) There are 2 link modules which (2) Reduce the number of master
are set to the master station stations to 1. :
(station 0). Reduce the link modules to 1 when
the 3-tier system is not used.
/O INT. 43 —_ STOP | Though the interrupt module is not Since it is hardware error of a module,
ERROR" loaded, an interrupt occurred. replace and check a defective module.
For defective modules, consult
Mitsubishi representative.
"SP.UNIT 44 441 STOP | Aspecial function module is assigned | Execute I/O assignment again using
LAY.ERR." as an 1/0 module, or vice versa, in the | parameters from the peripheral device
’ I/O assignment using parameters from | according to the loading status of
the peripheral device. special function modules.
442 There are 9 or more special function Reduce the special function modules
L modules (except the interrupt module) | (except the interrupt module) which can
which can execute interruption to the execute interrupt start to 8 or less.
CPU module loaded. _
443 There are 2 or more data link modules | Reduce the data link modules to 1 or
loaded. less. ’ :
444 There are 7 or more modules such as | Reduce the computer link modules to 6
a computer link module loaded to one | or less. )
CPU module.
445 There are 2 or more interrupt modules | Reduce the interrupt modules to 1 or
loaded. less.
- 446 Modules assigned by parameters for Perform again module assignment for
MNT/MIN! automatic refresh from the | MNT/MINI automatic refresh with
peripheral device do not conform with | parameters according to actually linked
the types of station modules actually station modules.
linked. : k
447 The number of modules of 11O Reduce the number of loaded special
: assignment registration (number of function modules.
loaded modules) per one CPU module :
for the special function modules which
can use dedicated instructions is larger
than the specified limit. (Total of the
number of computers shown below is
larger than 1344.)
(AD59 x 5)
(AD57(S1)/AD58 x 8)
(AJ71C24(S3/S6/S8) x 10)
(AJ7IUC24 x 10)
(AJ71C21(S1) (S2) x 29)
+  ((AJT1PT32(S3) in extension
mode x 125)
Total > 1344
86
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8. ERROR CODE LIST MELSEC.A

Table 8.1 Error Code List (Continue)

Detailed
Error
Code

(D9091)

Error
Code
(D9008)

CPU

States Corrective Action

Error Massage Error and Cause

"SP.UNIT 46 461
ERROR"

{Checked at

Read the error step using a peripheral
device and check and correct contents

of the [FROM] /[ TO] instruction of the

Module specified by the |FROM |/
instruction is not a special
function module.

Stop or
Contin
ue (set

execution of the
FROM/TO
instruction or

the dedicated

instructions for
special function
modules.)

462

by
para-m
eter)

step.

Module specified by the dedicated
instruction for special function module
is not a special function module or not
a corresponding special function
module.

Read the error step using a peripheral
device and check and correct contents
of the dedicated instruction for special
function modules of the step.

"LINK PARA.
ERROR"

47

Contin
ue

M

Data written to the parameter
areas of the link of which range
was set by parameters using a
peripheral device does not

, conform with the data of link

@

parameters read by the CPU.
Or, link parameters are not
written.

Total number of local stations is
setatO.

(1) Write in parameters again and
check.

(2) Check setting of station numbers.

(3) If the same error indication is given
again, it is hardware failure.
Consult Mitsubishi representative.

"OPERATION
ERROR"
(Checked at
‘execution. of
instruction.)

50

501

502

503

504

505

506

507

Stop or .

Contin
ue (set
by
para-m
eter)

M

s

When file registers (R) are used,
operation is executed outside of
specified ranges of device
numbers and block numbers of
file registers (R).

File registers are used in the
program without setting capacity
of file registers.

Combination of the devices specified
by instruction is incorrect.

Stored data or constant of specified
device is not in the usable range.

Set number of data to be handled is
out of the usable range.

™

@

Station number specified by the
LEDA/ B[LRDP] [LCDA/ BILWTP],
LRDP]}, |[LWTP | instructions is
not a local station.

Head I/0O number specified by the
LEDA/ B]|RFRP] [LEDA/ B | RTOP,
RFRP], | RTOP | instructions is

not of a remote station.

Head 1/0 number specified by the

LEDA/ B |RFRP|{LEDA/ B [RTOP),
RFRP], [RTOP] instructions is not of a

special function module.

Read the error step using a peripheral
device and check and correct program
of the step. .

™

When the AD57(S1) or AD58

-was executing instructions in

divided processing mode, other
instructions were executed to

.- either of them.

@

When an AD57(S1) or AD58 was

- executing instructions in divided
- processing mode, other

instructions were executed in
divided mode to another
AD57(S1) or AD58.

Read the error step using a peripheral
device and provide interiock with special
relay M9066 or modify program
structure so that, when the AD57(S1) or
AD58 is executing instructions in divided
processing mode, other instructions
may not be executed to either of them or
to another AD57(S1) or AD58 in divided
mode.

1B (NA) 66258-8




8. ERROR CODE LIST

Table 8.1 Error Code List (Continue)

MELSEC-A

Detailed
Eror | “Error | CPU
Error Massage Code Error and Cause Corrective Action
(D9008) Code States
(D9091)
"OPERATION 50 509 STOP - | (1) An instruction which cannot be (1) Read the error step using a
ERROR" executed by remote terminal peripheral device and correct the

(Checked at modules connected to the program, meeting loaded

execution of MNET/MINI-S3 was executed to conditions of remote terminal

instruction.) the modules. modules.

(2) When the instruction was | (2) Provide interlock using M9081
executed to a remote terminal, (communication request
the communication request registration areas BUSY signal) or
registration areas overflowed. D9081 (number of vacant areas in
(3) The instruction was the communication request
executed without executing the registration areas) when the
struction. instruction is executed to a
The instruction was remote terminal.
executed without executing the (3) Execute the ction
[ PIDINIT] or [PIDCONT | instruction. after execution of the [ PIDINIT]
instruction.

. Execute the instruction
after execution of the | PIDINIﬂ
and | PIDCONT | instructions.

"MAIN CPU 60 — STOP | (1) The CPU malfunctioned due to (1) Take proper countermeasures for
DOWN" : noise. noise.
(2) Hardware failure. (2) Hardware failure.
602 (1) Failure in the power module, (1) Replace the power module, CPU
) CPU module, main base unit or module, main base unit or
expansion cable is detected. expansion cable.
"BATTERY 70 — Contin | (1) Battery voltage has iowered (1) Replace battery.
ERROR" ue below specified level. (2) If a RAM memory or power failure
(Checked at (2) Battery lead connector is not compensation function is used, -
power on.) connected. connect the lead connector.
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8. ERROR CODE LIST /MELSEC-A

8.3 Error Code List for the AnUCPU

Error codes are generated as follows:
(*:The dedicated error code newly set for the AnUCPU.)

Table 8.2 Error Code List for the AnUCPU (Continue)

Error Message

Error Code
{D9008)

Detailed
Error Code
{D9091)

Error and Cause

Corrective Action

“INSTRCT
CODE ERR.”
{Checked at
STOP—RUN

or during
instruction
execution)

10

101

An unrecognized instruction code
is being used.

(1) Read the error step by pe-
ripheral device and correct the
program of that step.

(2) Check to see if ROM has an
undecodable instruction code
and replace with ROM which
has the correct content.

102

Index is qualifying for a 32-bit con-
stant.

103

The device specified by extension
application instruction is incorrect.

104

The program structure of the exten-
sion application instruction is incor-
rect.

105

The command name of the exten-
sion application instruction is incor-
rect.

106

There is a place where index qual-
ifying with Z or V is made in the
program in

[LeEDABTIX] to [LEDA/B]IXEND |

107

(1) The device number and set
value in the QUT instruction of
the timer and counter are qual-
ified by an index.

The label number of pointer (P}
assigned to a destination head

of [c7], [56J] [CALL)
[CALLP], [UMP],
[LEDA/B]FCALL],

LADA/B | BREAK | instructions
or the label number of interrupt
pointer (I) assigned to an inter-
rupt program head is qualified
by an index.

(2)

108

Error other than 101 to 107 above.

Read the error step by peripheral
device and correct the program of
that step.

89
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8. ERROR CODE LIST /MELSECA

Table 8.2 Error Code List for the AnUCPU (Continue)

Detailed :
Error Message Er(rg;ocog;le Error Code Error and Cause Corrective Action
" {D9091)
“PARAMETER 1 m The capacity settings of the main | Read the parameters in the CPU
ERROR” program, subprograms, micro- | memory and rewrite to the memory
(Checked at computer programs, file register | after checking and correcting the
power-on, comments, status latch, sampling | content.
STOP—RUN, trace or extension file registers are
and not within the usable CPU range.
A —
PAUSE-RUN) 112 The total of the set capacities of the
main program, subprograms, file
register comments, status latch,
sampling trace and extension file
registers exceed the memory cas-
sette capacity.
113 The latch range in parameters or
the M, L, S setting is incorrect.
114 Sum check error
115 Parameter remote RUN/PAUSE
contacts, the run mode at error
occurrence, the annunciator dis-
play mode or the STOP—RUN dis-
play mode settings are incorrect.
116 | Parameter MELSECNET/MINI-S3
automatic refresh setting is incor-
rect.
117 Parameter timer settings are incor-
rect.
118 Parameter counter settings are in-
correct.
"MISSING END 12 121 There is no END (FEND) instruction | Write END in main program.
INS.” in the main program.
h d at - . -
(Checke 122 Subprogram has been allocated in | Write END in subprogram.
STOP—RUN) .
the parameters and this as no END
(FEND) instruction.
“CAN'T 13 131 The device nhumber of pointer (P) or | Remove the duplicated number of
EXECUTE (P)” interrupt pointer (I) used as the | pointer (P) with the destination
(Checked at label added to the destination head | head and correct so that the num-
the execution is duplicating. ber is not duplicated.
of instruction) 132 The label of pointer (P) specified by | Read the error step by peripheral

[c4] [scy] [cALL] [CALLP]
JMP], [LEDA/B]FCALL],

LEDA/B | BREAK | instructions is
not specified prior to the END in-
struction.

device, check the content, and in-
sert destination pointer (P).
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8. ERROR CODE LIST /MELSECA

Table 8.2 Error Code List for the AnUCPU (Continue)

ification is made in the check pat-
tern circuit.

Error Code Detailed . .
Error Message Error Code Error and Cause Corrective Action
{D9008)
(D9091)
“CAN'T 13 133 (1) Even though the in- | (1) Read the error step by peripher-
EXECUTE {P)” struction is missing, the al device, check the content,
(Checked at instruction has been executed and correct the program at that
the execution since it is in the program. step.
of instruction) (2) Even though the instruc- | (2) Nesting level for the
tion is missing, the[NEXT | and [CALLP] and [FOR] instruc-
[LEDA/B|BREAK] instructions |  HOnS must be 5 or less.
have been executed since they
are in the program.
(3) Since the nesting level for the
{CALL]| [CALLP| or {FOR] in-
struction is 6 or deeper, the 6th
level nest has been executed.
{4) The or instruc-
tion is_missing at _execution of
the [CALL]| or [FOR] instruc-
tion.

134 Even though subprogram settings | Read the error step by peripheral
are missing, the instruction | device and erase the circuit of that
has been executed since it is in the instruction.
program.

135 (1) [LEDA/B]1X] to [LEDA [IXEND]| (1) Read the error step by peripher-
instructions are not written as a al device, check the content,
set. and correct the program at that

(2) There are more than 32 sets of step.
[LEDA/B[IX | to [LEDA [IXEND] | (2) [LEDA/B]IX] to [LEDA[IXEND]
instructions. instructions must be less than
33 sets.
“CHK FORMAT 14 141 Instructions other than LDX, LDtX, | Refer to the content of the detailed
ERR.” ANDX and ANIX (including NOP) | error code, and check and correct
{Checked at are in the circuit block of the programs related to the in-
STOP/PAUSE instruction. struction.
—RUN) . 142 There is more than 1 instruc-
tion.

143 The number of contact points in the
circuit block of the instruc-
tion exceeds 150.

144 The and
instructions are
not written as a set, or there are 2 or
more sets.

145 The format of the block shown
below preceding the circuit block of
the instruction is abnormal.

P254 |—i

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

147 There is a place where index qual-
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8. ERROR CODE LIST /MELSEC‘-A

Table 8.2 Error Code List for the AnUCPU (Continue)

Detailed
Error Message Error Code Error Code Error and Cause Corrective Action
(D9008) -
(D9091)
“CHK FORMAT 14 148 (1) There is more than 1 check
ERR.” pattern circuit of { LEDA
(Checked at to [LEDAJCHKEND] instruc-
STOP/PAUSE tions_
—RUN) (2) There are 7 or more check con-
dition circuits in
LEDAJCHK] to
LEDA [ CHKEND | instructions.
(3) The check condition circuits in
LEDA|CHK]| to
LEDA |CHKEND | instructions
have been created by instruc-
tions other than X and Y contact
instructions and comparison in-
structions.
(4) The check pattern circuit of
LEDA[CHK] to
LEDAJCHKEND | instructions
has been created by 257 or
more steps.
“CAN'T 15 151 The |IRET| instruction exists out- | Read the error step by peripheral

EXECUTE (1)” side the interrupt program and has | device and erase the | IRET | instruc-
(Checked at been executed. tion.

the occurrence

of interruption)

152 No |IRET| instruction in the inter- | Check and correct use of |IRET
rupt program. instruction inside or outside inter-

rupt program.

153 An interrupt module is being used | Monitor special register D9011 by
though there is no corresponding | peripheral device, check whether or
interrupt pointer (!). At error occurr- | not there is an interrupt program
ence, pointer (I} is stored in D9011. | corresponding to the stored numer-

ic values or whether or not the
same number exists for the inter-
rupt pointer (I}, and correct.
“CASSETTE 16 — The memory cassette is not loaded. | Turn the PC power supply OFF, and
ERROR” load the memory cassette.

“RAM ERROR” 20 201 Error of the CPU sequence program | Possible hardware fault, consult
{Checked at storage RAM. Mitsubishi representative.
power-on)

202 Error of the CPU work area RAM.

203 CPU device memory error.

204 CPU address RAM error. _

“OPE. CIRCUIT 21 211 The operation circuit executing in- | Possible hardware fault, consult

ERR.” dex qualification in the CPU is not | Mitsubishi representative.
{Checked at operating normally.
power-on}

212 The CPU hardware (logic) is not
operating normally.

213 The operation circuit executing PC
sequence program in the CPU is
not operating normally.
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8. ERROR CODE LIST | /MELSEC-A

Table 8.2 Error Code List for the AnUCPU (Continue)

Error Code Detailed . -
Error Message Error Code Error and Cause Corrective Action
{DS008)
(DS091)
“WDT ERROR” 22 _— Scan time exceeds watchdog error | (1) Check PC program scan time-
{Checked at monitor time. and reduce using the in-
the execution (1) User program scan time has struction.
of END increased. (2) Check for momentary power
instruction) (2) Momentary power failure dur- failures by monitoring special
ing program scan has caused register D9005.
apparent scan time to increase.
“END NOT 24 241 The entire stored program has | (1) Reset CPU. If error persists,
EXECUTE” been executed without executing possible hard-ware fault, con-
(Checked at the END instruction. sult Mitsubishi representative.
end of (1) The END instruction has been
program) missed (e.g. memory cassette
removed during program ex-
ecution).
(2) The END instruction has been
corrupted.
“PU DOWN" 26 —_— The main CPU is malfunctioning or | Possible hardware fault, consuit
broken. Mitsubishi representative.
“UNIT VERIFY 31 —_— Verified data is different from the | Read the detailed error code by
ERR.” /O data at power on. peripheral device, check and re-
(Checked (1) An I/0 module (including spe- | place the module corresponding to
continuously) cial function module) has been | that numeric value (/O head num-
removed form the base unit [ ber) or monitor special registers
while the P.C, power is switch- | D9116 to D9123 by peripheral de-
ed on. Or, wrong module is | vice, check and replace the module
loaded. where that data bit is “1".
“FUSE BREAK 32 _ Output unit fuse blown. (1) Check the fuse blown LED in-
OFF” dicator of the output module
{Checked and replace the fuse of the lit
continuously) module.

(2) Read the detailed error code by
peripheral device and re-place
the fuse of the output module
corresponding to that numeric
value (I/O head number), or
monitor special registers D9100
to D9107 by peripheral device
and replace the fuse of the
output module where that data
bit is “1".

"CONTROL-BUS 40 401 Incorrect FROM/TO instruction ex- | Hardware fault {CPU, special func-
ERR.” ecution. tion unit and/or base unit). Consult
402 During parameter /O assignment, Mitsubishi representative.

special function modules cannot be

accessed at initial communication.

At error occurrence, the head 110

number (the upper 2 digits of a

3-digit expression) of the special

function module causing the error

is stored in D9011.

“SP. UNIT 41 411 No response from special function | Hardware error of the accessed
DOWN" unit after execution of FROM/TO | special function module. Consult

instruction.

Mitsubishi representative.
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8. ERROR CODE LIST / MELSEC-A |

Table 8.2 Error Code List for the AnUCPU (Continue)

Detailed
Error Message Er(rg;ogg;le Error Code Error and Cause Corrective Action
(D9091)
“SP. UNIT 41 412 During parameter /0 assignment, | Hardware error of the accessed
DOWN" at initial communication, responses | special function module. Consult
from special function modules | Mitsubishi represéntative.
have not been returned. At error
occurrence, the head I/O number
(the upper 2 digits of a 3-digit
expression) of the special function
module causing the error is stored
in DS011.
“LINK UNIT 42 — AJ71(AIR22 or AJ71(A)P22 located | Remove AJ71(A)R22 or AJ71(A)P22
ERROR” in master station. from master station.
“IfO INT. 43 — Interrupt signal received with no | Since a hardware error has occur-
ERROR” interrupt module present. red in one of the modules, replace
the modules one by one to find the
faulty module. Consult Mitsubishi
representative.
“SP. UNIT 44 a1 /0 modules allocated in parameter | Reset /0 assignments in para-
LAY. ERR.” settings by peripheral device have | meters by peripheral device
been allocated by special function | according to the loading status of
modules. Or, the opposite settings | the special function modules.
have been executed.

442 More than 8 special function mod- | Load less than 9 special function
ules (except for the AI61 (S1)) { modules (except for the Al61 (S1))
which can start interrupts to the | which can start interrupts to the
CPU have been loaded. CPU.

443 More than 3 AJ71AP21s or 3 |Load less than 2 AJ71AP21s or 2
AJ71AR21s has been loaded. AJ71AR21s.

444 More than 6 computer link mod- | Load less than 7 computer link
ules, etc., have been loaded to 1| modules.

CPU module.

445 More than 1 Al61 (S1) has been | Load only 1 Al61.
loaded.

446 The modules of MELSECNET/MINI- | Reset the module assignments of
S$3 automatic refresh allocated in | the MELSECNET/MINI-S3 automa-
parameter settings by peripheral | tic refresh in parameter settings by
device and the names of the mod- | peripheral device according to the
ules of actually linked station num- | modules of station numbers actual-
bers are incorrect. ly linked.

447 The number special function mod- | Decrease the number of loaded
ules which can use dedicated in- | special function modules. '
structions, registered by I.O assign-
ment per one CPU module (number
of modules to be loaded) is larger
than the specified limit. (The total
of computers shown below is 1344

1 or more.)
(AD59 X 5)
(AD57(S1)/AD58 X 8)
(AJ71C24(S3/56/S8) X 10)
(AJ71UC24 X 10)
(AJ71C21(S1) X 29)
+ (AJ71PT32(S3) X 125)
Total > 1344
448* (1) Five or more AJ71LP21, AJ71- | (1) Make the total of the installed

BR11s have been instalied.

(2) A total of five or more of the
following have been instailed;
AJ71AP21/R21, AJ711LP21,
AJ71BR21.

AJ71AP21/R21, AJ71LP21,
AJ71BR21 units four or less.

8-14

IB {NA) 66258-B




8. ERROR CODE LIST /MELSEC-A

Table 8.2 Error Code List for the AnUCPU (Continue)

Error Code Detailed
Error Message Error Code Error and Cause Corrective Action
{D9008)
(D9091)
“SP. UNIT 46 461 There is no special function module | Read the error step by peripheral
ERROR” |'in the area specified by the FROM/ | device, check and correct the con-
(Checked when TO instruction. tent of the FROM/TO instruction of
) FROM/TO that step.
instruction, or
special function 462 There is no special function module | Read the error step by peripheral
module in the area specified by the FROM/ | device, check and correct the con-
) dedicated TO instruction or there is no corres- | tent of the special function module
instruction Is ponding special function module. | dedicated instruction of that step.
specified)
“LINK PARA. 47 0 [When using MELSECNET/(II)] (1) Write the parameters again and
ERROR” (1) When the link range at a data check.
link CPU which is also a master | (2) Check the station number set-
station (station number = 00} Is tings.
set by parameter setting at a | (3) Persistent error occurrence may
peripheral device, for some indicate a hardware fault. Con-
reason the data written to the sult your nearest Mitsubishi
link parameter area differs from representative, explaining the
the link parameter data read by nature of the problem.
the CPU. Alternatively, no link
parameters have been written.
{2) The total number of slave sta-
tions is set at 0.
470%* [When using MELSECNET/10] Write the network refresh para-|.
(1) The contents of the network | meters again and check.
refresh parameters written
from a peripheral device differ
from the actual system at the
base unit.
(2) No network refresh parameters
have been written.
471* [When using MELSECNET/10] Write the network parameters
(1) The transfer source device | again and check.
range and transfer destination
device range specified for the
inter-network transfer para-
meters are in the same network.
(2) The specified range of transfer
source devices or transfer des-
tination devices for the inter-
network transfer parameters
spans two or more networks.
(3) The specified range of transfer
source devices or transfer des-
tination devices for the inter-
network transfer parameters is
not used by the network.
472% [When using MELSECNET/10] Write the routing parameters again

The contents of the routing para-
meters written from a peripheral
device differ from the actual net-
work system. )

and check.
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5. ERROR CODE LIST. /MELSEC-A

Table 8.2 Error Code List for the AnUCPU (Continue)

Error Message

Error Code
(D9008)

Detailed
Error Code
(D9091)

Error and Cause

Corrective Action

“LINK PARA.
ERROR"

47

473*

[When using MELSECNET/10]

(1) The contents of the network
parameters for the first link unit,
written from a peripheral de-
vice, differ from the actual net-
work system.

{2) The link parameters for the first
link unit have not been written.

(3) The setting for the total number
of stations is 0.

474*

[When using MELSECNET/10]

(1) The contents of the network
parameters for the second link
unit, written from a peripheral
device, differ from the actual
network system.

{2) The link parameters for the
second link unit have not been
written.

(3) The setting for the total number
of stations is 0.

475*

[When using MELSECNET/10]}

(1) The contents of the network
parameters for the third link
unit, written from a peripheral
device, differ from the actual
network system.

(2) The link parameters for the

- third link unit have not been
written.

(3) The setting for the total number
of stations is 0.

476*

[When using MELSECNET/10]

(1) The contents of the network
parameters for the fourth link
unit, written from a peripheral
device, differ from the actual
network system.

(2) The link parameters for the
fourth link unit have not been
written.

(3) The setting for the total number
of stations is 0.

(1) Write the parameters again and
check, '

(2) Check the station number set-
tings.

(3) Persistent error occurrence may
indicate a hardware fault. Con-
sult your nearest Mitsubishi
representative, explaining the
nature of the problem.

"OPERATION
ERROR”
{Checked
during -
execution of
instruction)

50

501

(1) When using file register (R),
operations have been execut-ed
exceeding the specified range
for the device number and
block number of file register (R).

{2) The file register is used in the
program without executing file
register capacity settings.

502

The combination of devices speci-
fied by instruction is incorrect.

503

The storage data of specified de-
vices or the constants are not with-
in the usable range.

504

The quantity of settings used for
handled data has exceeded the us-
able range.

Read the error step by peripheral
device, check and correct the prog-
ram of that step.
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" 8. ERROR CODE LIST | MELSE C'A

Table 8.2 Error Code List for the AnUCPU (Continue)

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

“OPERATION 50 505 (1) The station number specified | Read the error step by peripheral
ERROR” by instruction m, device, check and correct the prog-
(Checked wﬂ [M or | ram of that step.

durl_ng LWTP| is not a local station.
execution of (2) The head /O number specified
instruction) by instruction [ LEDA/B | RFRP],
| LEDA/B [RTOP |, [RFRP| or
[RTOP] is not a remote station.
506 The head /O _number specified by
instruction [ LEDAVE | RERP,
[LEDA/B]RTOP], [RFRP] or [RTOP
is not a special function module. .
507 (1) While the AD57 (S1) or the | Read the error step by peripheral
ADB58 is executing instructions | device and provide interlock by
by partial processing, other in- | special relay M9066 or change the
structions have been output to | program structure and correct. This
the same module. prevents the execution of other
(2) While the AD57 (S1) or the | instructions to the same module
ADBb8 is executing instructions | while executing instructions to the
by partial processing, instruc- | AD57 (S1) or AD58 by partial pro-
tions have been output to other | cessing and prevents the execution
AD57 (S1) or AD58 by partial | of instructions to other AD57 (S1)
processing. or AD58 by partial processing.
509 (1) An instruction which cannot be | {1) Read the error step by peripher-
executed by remote terminal al device and correct the prog-
module connected to the ram, meeting loadedconditions
MELSECNET/MINI-S3 was ex- of remote terminal module.
ecuted to the modules. (2) Provide interlock using
(2) When the instructionwas M9081{communication request
executed to a remote terminal, registration areas BUSY signa-
the communicationrequest reg- lJor D9081 (number of vacan-
istration_areas overflowed. tareas in the communication
(3) The I PIDCONT | instruction was request registration areas)when
executed without execut-ing the instruction is ex-
the |PIDINIT instruction. The ecuted to a remote_terminal.
instructon wasexecuted | (3) EXGCU;‘: the ir;1$truc—
without executing the| PIDINIT | tion after execution of the
or S et instruction. Exccute
the PID57| instructionafter ex-
ecution of the |[PIDINIT] and
PIDCONT| instructions.
“MAIN CPU 60 _— (1) CPU malfunction due to noise. | (1) Eliminate noise.
DOWN" (2) Hardware fault. (2) Hardware fault
“BATTERY 70 (1) Battery voltage low. (1) Replace the battery.
ERROR" (2) Battery not connected. (2) When using RAM memory or

{Checked at the power failure compensation

power-on) function, load the lead connec-

tors.
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Table 8.2 Error Code List for the AnUCPU, A2US(H)CPU (Continue)

Error Massage

Error
Code
(D9008)

Detailed
Error
Code

(D9091)

CPU
States

Error and Cause

Corrective Action

"OPERATION
ERROR"
(Checked at
execution of
instruction.)

50

501

502

503

504

505

506

- 507

508

Stop or
Contin
ue (set
by
para-
meter)

(1) When file registers (R) are used,
operation is executed outside of
specified ranges of device
numbers and block numbers of
file registers (R).

File registers are used in the
program without setting capacity
of file registers.

@

Combination of the devices specified
by instruction is incorrect.

Stored data or constant of specified
device is not in the usable range.

Set number of data to be handled is
out of the usable range.

(1) Station number specified by the
LEDA/ BILRDP] [LCDA/ BILWIPI,
LRDP ], [LWTP] instructions is
not a local station.

Head /O number specified by the
LEDA/B|RFRP BRTOP),
RFRP |, | RTOP | instructions is
not of a remote station.

@

Head I/O number specified by the
LEDA/ B|RFRP][LEDA/ B|RTOP),
RFRP | | RTOP | instructions is not of
a special function module.

Read the error step using a peripheral
device and check and correct program
of the step.

(1) When the AD57(S1) or AD58
was executing instructions in
divided processing mode, other
instructions were executed to
either of them.

When an AD57(S1) or AD58 was
executing instructions in divided
processing mode, other
instructions were executed in
divided mode to another
AD57(S1) or AD58.

@

Read the error step using a peripheral
device and provide interlock with
special relay M9066 or modify program .
structure so that, when the AD57(S1)
or AD58 is executing instructions in
divided processing mode, other
instructions may not be executed to
either of them or to another AD57(S1)
or AD58 in divided mode.

A CC-Link dedicated command was
issued to three or more CC-Link
modules.

The CC-Link dedicated command can
be issued only to two or less CC-Link
modules.
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8. ERROR CODE LIST | / MELSEC-A

Table 8.2 Error Code List for the AnUCPU, A2US(H)CPU(Continue)

Detailed
Error Error CPU
Error Massage | Code ' Error and Cause Corrective Action
: D2008) Code States
( (D9091)
*OPERATION 50 509 STOP | (1) Aninstruction which cannot be (1) Read the error step using a
ERROR" executed by remote terminal peripheral device and correct the

(Checked at modules connected to the program, meeting loaded

execution of MNET/MINI-S3 was executed to conditions of remote terminal

instruction.) the modules. modules.

o (2) Though there are 32 entries of (2) Use special register D9081
[FROM] or [TO] instructions (number of empty entries in
registered with a|PRC | mailbox) or special relay M9081
instruction in the mailbox (BUSY signal of mail box) to
(memory area waiting for suppress registration or execution
execution), another of the instruction.
instruction is executedto | (3) Correct the program specified by
cause an overflow in the mail box the instruction to other.
{memory area waiting for (4) Set the number of CC-Link-
execution). dedicated commands executed in

(3) The instruction was one scan to 10 or less.
executed without executing the
truction.
The instruction was
executed without executing the
| PIDINIT | or| PIDCONT | instruction.
The program presently executed
was specified by the
instruction.
{4) The number of CC-Link
dedicated command executed in .
one scan exceeded 10.
*MAIN CPU 60 — STOP .| (1) The CPU maifunctioned due to (1) Take proper countermeasures for
DOWN" noise. noise.
(2) Hardware failure. (2) Hardware failure.
602 (1) Failure in the power module, (1) Replace the power module, CPU
CPU module, main base unit or module, main base unit or
expansion cable is detected. expansion cable.
'BATTERY 70 — Contin | (1) Battery voltage has lowered (1) Replace battery.
ERROR* ue below specified level. (2) If a RAM memory or power failure
(Checked at (2) Battery lead connector is not compensation function is used,
power on.) connected. connect the lead connector.
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8. ERROR CODE LIST

8.4 Error Code List for the QCPU-A (A Mode)

Meanings and causes of error message, error codes, detailed error codes and
corrective actions are described.

Table 8.3 Error Code List for the QCPU-A (A mode)

Detailed
Error Error CPU
Error Massage Code Error and Cause Corrective Action
(D9008) Code States
(D9091)
“INSTRCT 10 101 STOP | Instruction codes which the CPU (1) Read the error step using a
CODE ERR" cannot decode are included in the peripheral device and correct the
(Checked when program. program of the step.
STOP — RUN {2) Check the ROM if it contains
or at execution instruction codes which cannot be
of instruction.) ’ decoded. If it does, replace it with
a correct ROM.
102 | Index qualification is specified for a Read the error step using a peripheral
32-bit constant. device and correct the program of the
103 Device specified by a dedicated step.
instruction is not correct.
104 An dedicated instruction has incorrect
program structure.
105 An dedicated instruction has incorrect
command name.
106 Index qualification using Z or V is

included in the program between

LEDA/B| IX [ and [LEDA/B[ IXEND|.

107 (1) Index qualification is specified for
: the device numbers and set
 values in the [OUT ] instruction of
timers and counters.
(2) Index qualification is specified at
the label number of the pointer
(P) provided to the head of
destination of the [CJ], [SCJ],
CALL|,[CALLP],[UMP],
LEDA/B|, | FCALL [and
LEDA/B|, | BREAK ] instructions
or at the label number of the
interrupt pointer (1) provided to
the head of an interrupt program.

108 Errors other than 101 to 107
mentioned above.
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8. ERROR CODE LIST / MELSEC-A

Table 8.3 Error Code List for the QCPU-A (A mode) (Continue)

Error Massage

Error
Code
(D9008)

Detailed
Error
Code

(D9091)

CPU
States

Error and Cause

Corrective Action

"PARAMETER
ERROR"
(Checked at
power on and at
STOP/PAUSE
— RUN.)

1

11

112

113

114

115

116

117

118

STOP

Capacity settings of the main and sub
programs, microcomputer program,
file register comments, status latch,
sampl-ing trace and extension file
registers are not within the usable
range of the CPU.

Total of the set capacity of the main
and sub programs, file register
comments, status latch, sampling
trace and extension file registers
exceeds capacity of the memory
cassette.

Read parameters in the CPU memory,
check the contents, make necessary
corrections and write them again to the
memory.

Latch range set by parameters or -
setting of M, L or S is incorrect.

Sum check error

Either of settings of the remote RUN/
PAUSE contact point by parameters,
operation mode at occurrence of error,
annunciator indication mode, or STOP
— RUN indication mode is incorrect.

The MNET-MINI automatic refresh
setting by parameters is incorrect.

Timer setting by parameters is
incorrect.

Counter setting by parameters is
incorrect.

Read parameters in the CPU memory,
check the contents, make necessary
corrections and write them again to the
memory

"MISSING END
INS”

" (Checked at

STOP — RUN.)

12

121

122

123

124

STOP

The {FEND]) instruction is not

given in the main program.

Write the instruction at the end of
the main program.

The ( FEND )) instruction is not
given in the sub program if the sub
program is set by parameters.

(1) When subprogram 2 is set by a
parameter, there is no END
(FEND) instruction in
subprogram 2.

(2) When subprogram 2 is set by a
parameter, subprogram 2 has not
been written from a peripheral
device. o

(1) When subprogram 3 is set by a
parameter, there is no END
(FEND) instruction in
subprogram 3.

(2) When subprogram 3 is set by a
parameter, subprogram 2 has not
been written from a peripheral
device.

Write the instruction at the end of
the sub program.
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8. ERROR CODE LIST

MELSEC-A

Table 8.3 Error Code List for the QCPU-A (A mode) (Continue)

Error Massage

Error
Code
(D9008)

Detailed
Error
Code

(D9091)

CPU
States

Error and Cause

Corrective Action

"CAN'T
EXECUTE (P)"
(Checked at
execution of
instruction.)

13

131

132

133

134

135

STOP

The same device number is used at
two or more steps for the pointers (P)
and interrupt pointers (I} used as
labels to be specified at the head of
jump destination.

Eliminate the same pointer numbers
provided at the head of jump
destination.

Label of the pointer (P) specified in the

[cJl [scJ] [CALL] [CALLP] [JMP],
or [LEDA/ B [BREAK]

instruction is not provided before the

instruction.

Read the error step using a peripheral
device, check contents and insert a
jump destination pointer (P).

(1) The instruction was
included in the program and
executed though the
instruction was not given.

(2) The
instructions were included in the
program and executed though
the instruction was not
given. '

(3) Nesting level of the [ CALL |

CALLP | and | FOR |instructions
is 6 levels or deeper, and the 6th
level was executed.

(4) Thereis no or

instruction at execution of the

CALL |or instruction.

(1) Read the error step using a
peripheral device, check contents
and correct program of the step.

(2) Reduce the number of nestin,
levels of the [CALL), [CALLP l and
[FOR ] instructions to 5 or less.

The instruction was included in
the program and executed though no
sub program was provided.

Read the error step using a peripheral |
device and delete the instruction |

circuit block.

Q) and
LEDA/BT IXEND) instructions are
not paired.
(2) There are 33 or more sets of
and
LEDA/B] IXEND] instructions.

(1) Read the error step using a
peripheral device, check contents
and correct program of the step.

(2) Reduce the number of sets of
and
LEDA/B[ IXEND| instructions to 32
or less.
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8. ERROR CODE LIST /MELSEC-A

Table 8.3 Error Code List for the QCPU-A (A mode) (Continue)

Error Massage

Error
Code
(D9008)

Detailed
Error
Code

(D9091)

CPU
States

Error and Cause

Corrective Action

"CHK FORMAT
ERR"
(Checked at
STOP/PAUSE
— RUN))

14

141

142

143

144

145

146

147

148

STOP

Instructions (includi other
than [LDX], LDIX], [ANDX]and
[ANIX | are included in the [CHK|

instruction circuit block.

Multiple instructions are given.

The number of contact points in the
instruction circuit block exceeds
150.

The instructions are not
paired with the
instructions, or 2 or more pairs of them
are given.

Format of the block shown below,
which is provided before the
instruction circuit block, is not as
specified.

P254— +—{ CJ [PLIT}

Device number of D1 in the
[CHKID1I D2] instruction is different
from that of the contact point before

the instruction.

Index qualification is used in the check
pattern circuit.

(1) Multiple check pattern circuits of
the | LEDA |CHK| - [LEDA | CHKEND
instructions are given. :

(2) There are 7 or more check
condition circuits in the

LEDA |CHK | - [LEDA | CHKEND
instructions.

(3) The check condition circuits in
the [LEDA[CHK] - [LEDA]CHKEND!
instructions are written without
using X and Y contact
instructions or compare
instructions.

(4) The check pattern circuits of the

LEDA [CHK]| - |LEDA | CHKEND
instructions are written with 257
or more steps.

Check the program of the
instruction and correct it referring to
contents of detailed error codes.

"CANT

(Checked at
occurrence of
interrupt.)

EXECUTE (1)

15

151

152

153

STOP -

The | IRET | instruction was given
outside of the interrupt program and
was executed.

Read the error step using a peripheral
device and delete the | IRET | instruction.

There is no | IRET{ instruction in the
interrupt program.

Check the interrupt program if the

IRET |instruction is given in it.
Write the | IRET | instruction if it is not

given.

| Though an interrupt module is used,

no interrupt pointer (1) which
corresponds to the module is given in
the program. Upon occurrence of
error, the problem pointer (1) number is
stored at D9011.

Monitor special register D9011 using a
peripheral device, and check if the
interrupt program that corresponds to
the stored data is provided or if two or
more interrupt pointers (1) of the same
number are given. Make necessary
corrections.
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8. ERROR CODE LIST

MELSEC-A

Table 8.3 Error Code List for the QCPU-A (A mode) (Continue)

Detailed
Error Error CPU
Error Massage Code Cod Stat. Error and Cause Corrective Action
(D9008) | rc® es
(D9091)
"CASSETTE 16 _ STOP | Memory cassette is not loaded. Turn off the PC power and load the
ERROR" memory cassette.
"RAM ERROR" 20 201 STOP | The sequence program storage RAM | Since this is CPU hardware error,
(Checked at in the CPU module caused an error. consult Mitsubishi representative.
power on.) 202 The work area RAM in the CPU
module caused an efror.
203 The device memory in the CPU
module caused an error.
204 The address RAM in the CPU module
caused an error.
"OPE CIRCUIT 21 211 STOP | The operation circuit for index Since this is CPU hardware error,
- ERROR" qualification in the CPU does not work | consult Mitsubishi representative.
(Checked at correctly.
power on.) 212 Hardware (logic) in the CPU does not
operate correctly.
213 The operation circuit for sequential
processing in the CPU does not
» operate correctly.
"OPE. CIRCUIT 214 In the END processing check, the
.ERR." operation circuit for index qualification
(Checked at in the CPU does not work correctly.
execution of the -
PR, 215 In the END processing check, the
END instruction) hardware in the CPU does not operate
‘ correctly.

"WDT ERROR" 22 — STOP | Scan time is longer than the WDT (1) Calculate and check the scan time
{Checked at time. of user program and reduce the
execution of (1) Scan time of the user's program scan time using the { CJ] instruction

END has been extended due to certain or the like.
processing.) - conditions. (2) Monitor contents of special register
(2) Scan time has been extended D9005 using a peripheral device. -
due to momentary power failure If the contents are other than 0,
occurred during scanning. power supply voltage may not be
. stable. Check power supply and
reduce variation in voltage.
"END NOT 24 241 STOP | Whole program of specified program (1) Reset and run the CPU again. [f
EXECUTE" : capacity was executed without the same error recurs,

(Checked at .executing the | END | instructions. Since this is CPU hardware error,

execution of the "1 (1) When the [ END] instruction was consult Mitsubishi representative. .
~ END to be executed, the instruction
instruction.) was read as other instruction

' code due to noise. '
(2) The instruction changed to
other instruction code due to
unknown cause. .
“"MAIN CPU 26 —_ -STOP | The main CPU is malfunctioning o Since this is CPU hardware error,
DOWN" faulty. - consult Mitsubishi representative
"UNIT VERIFY 31. — Stop or | Current I/O module information is Read detailed error code using a
ERR". - Contin | different from that recognized when peripheral device and check or replace
"(Checked ue (set -| the power was turned on. the module which corresponds to the
continuously.) by (1) The VO module (including special | data (//O head number).
. para-m function modules) connection Or, monitor special registers D9116 to
eter) became loose or the module was | D9123 using a peripheral device and

disconnected during operation, or
wrong module was connected.

check or replace the modules if
corresponding data bit is "1".
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8. ERROR CODE LIST /MELSEC-A

Table 8.3 Error Code List for the QCPU-A (A mode) (Continue)

Error Detailed
Error Massage Code Error CPU Error and Cause Corrective Action
(D9008) Code States
(D9091)
"FUSE BREAK 32 — Stop or | (1) There is an output module of (1) Check the FUSE BLOWN indicator
OFF" Contin which fuse is blown. LED on the output module and
(Checked ue (set | (2) The external power supply for replace the fuse.
continuously.) by output load is turned OFF or is (2) Read detailed error code using a
para-m not connected. peripheral device and replace the
eter) fuse of the output module which
corresponds fo the data (I/O head
number).
Or, monitor special registers
D9100 to D9107 using a peripheral
device and replace the fuse of the
output modute of which
corresponding data bit is "1".

(3) Check the ON/OFF status of the e
xternal power supply for output |
oad.

"CONTROL-BU 40 401 STOP | Due to the error of the control bus Since it is a hardware error of speciat
S ERR" which connects to special function function module, CPU module or base
modules, the instruction | module, replace and check defective
cannot be executed. module(s). Consult Mitsubishi
402 If parameter 1/O assignment is being representative for defective modules.
executed, special function modules
are not accessible at initial
communication.
At error occurrence, the head I/O
number (upper 2 digits of 3 digits) of
the special function module that
caused error is stored at D9011.
"SP.UNIT 41 - A1 STOP | Though an access was made to a Since it is hardware error of the special
DOWN" special function module at execution function module to which an access was
of the instruction no made, consult Mitsubishi
response is received. representative.
412 If parameter 1/O assignment is being
executed, no response is received
from a special function module at initial
communication. .
At error occurrence, the head I/O
number (upper 2 digits of 3 digits) of
the special function module that
caused error is stored at D9011.
"LINK UNIT 42 - — STOP | (1) Either data link module is loaded | (1) Remove data link module from the
ERROR" to the master station. “master station.
(2) There are 2 link modules which (2) Reduce the number of master
are set to the master station stations to 1.
(station 0). Reduce the link modules to 1 when
: the 3-tier system is not used.
"/O INT. 43 — STOP | Though the interrupt module is not Since it is hardware error of a module,
ERROR" : loaded, an interrupt occurred. replace and check a defective module.

For defective modules, consult
Mitsubishi representative.

8-25

1B (NA) 66258-8




8. ERROR CODE LIST

MELSEC-A

Table 8.3 Error Code List for the QCPU-A (A mode) (Continue)

Error Detailed
Error Massage Code Error CPU Error and Cause Corrective Action
(D9008) Code States
(D9091)

"SP.UNIT 44 441 STOP | Aspecial function module is assigned | Execute I/O assignment again using
LAY.ERR." as-an /O module, or vice versa, in the | parameters from the peripheral device
: 1/0 assignment using parameters from | according to the loading status of

the peripheral device. special function modules.

442 There are 9 or more special function Reduce the special function modules
modules (except the interrupt module) | (except the interrupt module) which can
which can execute interruption to the execute interrupt start to 8 or less.
CPU module loaded.

‘443 There are 2 or more data link modules | Reduce the data link modules to 1 or
loaded. less.

444 There are 7 or more modules such as | Reduce the computer link modules to 6
a computer link module loaded to one | or less.

CPU module.

445 There are 2 or more interrupt modules | Reduce the interrupt modules to 1 or
loaded. less. )

446 Modules assigned by parameters for Perform again module assignment for
MNT/MINI automatic refresh from the | MNT/MINI automatic refresh with
peripheral device do not conform with | parameters according to actually linked
the types of station modules actually station modules.
linked.

447 The number of modules of /O Reduce the number of loaded special
assignment registration (number of function mpdules.
loaded modules) per one CPU module :
for the special function modules which
can use dedicated instructions is larger
than the specified limit. (Total of the
number of computers shown below is
larger than 1344.) ’

(AD59 x 5)
(AD57(S1)/AD58 x 8)
(AJ71C24(S3/56/S8) x 10)
(AJ71UC24 x 10)
(AJ71C21(S1) (S2) x 29)
+ ((AJ71PT32(S3) in extension
mode x 125)
Total > 1344
(1) Five or more network modules
’ have been installed. ) Make the total of the installed network
448* (2) Atotal of five or more of network | modules and data link modutes four or
modules and data link modules less. -
have been installed.
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8. ERROR CODE LIST | /MELSEC-A

Table 8.3 Error Code List for the QCPU-A (A mode) (Continue)

Detailed
Error Error CPU
Error Massage Code Error and Cause Corrective Action
(D9008) Code States :
(D9091)
"SP.UNIT 46 461 Stop or | Module specified by the [FROM]/ Read the error step using a peripheral
ERROR" : Contin instruction is not a special device and check and correct contents
(Checked at ue (set | function module. of the /[TO] instruction of the
execution of the by step.
FROIMO 462 | Pae™ (1) Module specified by the
the dedicated dedicated instruction for special (1) Read the error step using a
. : function module is not a special peripheral device and check and
instructions for functi 8
special function nction mo_dule or r]ot a 'correct pontents of }he ded!cated
modules.) corresponding special function instruction for special function
i module. modules of the step.
(2) Acommand was issuedtoa CC- | (2) Replace with a CC-Link module
Link module with function version having function version B and
underB. above.
(3) ACC-Link dedicated command (3) Set the parameters.
was issued to a CC-Link module
for which the network parameters
have not been set.
"LINK PARA. 47 0 Contin | [When using MELSECNET/(1I)] (1)- Write the parameters again and
ERROR" ue (1) When the link range at a data link check.
CPU which is also a master (2) Check the station number settings.
station (station number = 00) is (3) Persistent error occurrence may
set by parameter setting at a indicate a hardware fault. Consult
peripheral device, for some your nearest Mitsubishi
reason the data written to the link representative, explaining the
parameter area differs from the nature of the problem.
link parameter data read by the :
CPU. Alternatively, no link
parameters have been written.
(2) The total number of slave
stations is set at 0.
- 470* [When using MELSECNET/10] Write the network refresh parameters
(1) The contents of the network again and check.
refresh parameters written from a :
peripheral device differ from the
actual system at the base unit.
(2) The network refresh parameters
have not been written.
471* [When using MELSECNET/10] Write the network parameters again and
(1) The transfer source device range | check. ' :
and transfer destination device
range specified for the inter-
nefwork transfer parameters are
in the same network.
(2) The specified range of transfer
source devices or transfer
destination devices for the inter-
network transfer parameters
spans two or more networks.
(3) The specified range of transfer
source devices or transfer
destination devices for the inter-
network transfer parameters is
not used by the network.
472* [When using MELSECNET/10] Write the routing parameters again and

The contents of the routing
parameters written from a peripheral
device differ from the actual network
system.

check.
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Table 8.3 Error Code List for the QCPU-A (A mode) (Continue)

Error Detailed
Error CcPU

Error Massage ( [():;o‘:)‘; ) Code States Error and Cause Corrective Action
(D9091)
"LINK PARA. 47 473* Contin | [When using MELSECNET/10] (1) Write the parameters again and
ERROR" ue (1) The contents of the network check.
parameters for the first link unit, (2) Check the station number settings.
written from a peripheral device, (3) Persistent error occurrence may
differ from the actual network indicate a hardware fault. Consuit
system. your nearest Mitsubishi
(2) The link parameters for the first representative, explaining the

link unit have not been written. nature of the problem.

(3) The setting for the total number
of stations is 0. '

474> [When using MELSECNET/10]

(1) The contents of the network
parameters for the second link
unit, written from a peripheral
device, differ from the actual
network system.

(2) The link parameters for the
second link unit have not been
written.

(3) The setting for the total number
of stations is 0.

475* [When using MELSECNET/10]

(1) The contents of the network
parameters for the third link unit,
-written from a peripheral device,
differ from the actual network
system.

{2) The link parameters for the third
link unit have not been written.

(3) The setting for the total number
of stations is 0.

476* [When using MELSECNET/10]

(1) The contents of the network
parameters for the fourth link
unit, writen from a peripheral
device, differ from the actual
network system. :

(2) The link parameters for the fourth
link unit have not been written.

(3) The setting for the total number
of stations is 0.

477 - - | Alink pérameter error was detected by | (1) Write the parameters in again and

the CC-Link module. check.
(2) Ifthe error appears again, thereis a
problem with the hardware.

Consult your nearest System
Service, sales office or branch
office.
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8. ERROR CODE LIST

MELSEC-A

Table 8.3 Error Code List for the QCPU-A (A mode) (Continue)

Detailed
Error
Code

(D9091)

Error
Code
(D9008)

Error Massage

CPU
States

Error and Cause

Corrective Action

"OPERATION 50
ERROR"
(Checked at
execution of
instruction.)

501

502

503

504

505

506

507

508

Stop or
Contin
ue (set
by
para-m
eter)

(1) When file registers (R) are used,
operation is executed outside of
specified ranges of device
numbers and block numbers of
file registers (R).

(2) File registers are used in the -
program without setting capacity
of file registers.

Combination of the devices specified
by instruction is incorrect.

Stored data or constant of specified
device is not in the usable range.

Set number of data to be handled is
out of the usable range.

(1) Station number specified by the
[LEDA/ B [LRDP][LCDA/ BILWTP,
m [LRDP], [LWTP ] instructions is
not a local station.

(2) Head 1/0 number specified by the
LEDA/ BIRFRP|[LEDA/ B]RTOP],
RFRP],|RTOP | instructions is
not of a remote station.

Head I/0 number specified by the
LEDA/ BIRFRP|{LEDA/ B|RTOP;,
RFRP], [RTOP]instructions is not of a
special function module.

Read the error step using a peripheral
device and check and correct program
of the step.

(1) When the AD57(S1) or AD58 °
was executing instructions in .
divided processing mode, other
instructions were executed to

- either of them.

(2) When an AD57(S1) or AD58 was
executing instructions in divided
processing mode, other
instructions were executed in
divided mode to another
AD57(S1) or AD58.

Read the error step using a peripheral
device and provide interlock with special
relay M9066 or modify program
structure so that, when the AD57(S1) or
AD58 is executing instructions in divided
processing mode, other instructions
may not be executed to either of them or
to another AD57(S1) or AD58 in divided
mode. '

A CC-Link dedicated command was
issued to three or more CC-Llnk
modules.

The CC-Link dedicated command can
be issued only to two or less CC-Link -
modules.
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8. ERROR CODE LIST

MELSEC-A

Table 8.3 Error Code List for the QCPU-A (A mode) (Continue)

Detailed
Error Error CPU
Error Massage Code Error and Cause Corrective Action
(D9008) Code States
(D9091)
"OPERATION 50 509 STOP | (1) An instruction which cannot be (1) Read the error step using a
ERROR" . executed by remote terminal peripheral device and correct the
(Checked at modules connected to the program, meeting loaded
execution of MNET/MINI-S3 was executed to conditions of remote terminal
instruction.) the modules. modules.
(2) Though there are 32 entries of (2) Use special register D9081
or[TO] instructions (number of empty entries in
registered with a mailbox) or special relay M9081
instruction in the mailbox (BUSY signal of mail box) to
(memory area waiting for suppress registration or execution
execution), another of the instruction.
instruction is executed to (3) Correct the program specified by
cause an overflow in the mail box the instruction to other.
(memory area waiting for (4) Set the number of CC-Link
. execution). dedicated commands executed in
(3) The instruction was one scan to 10 or less.
executed without executing the
struction.
The instruction was
executed without executing the
[PIDINIT] or [ PIDCONT | instruction.
The program presently executed
was specified by the
instruction.
{4) The number of CC-Link )
dedicated command executed in .
one scan exceeded 10.
"MAIN CPU 60 — STOP | (1) The CPU malfunctioned due to (1) Take proper countermeasures for
DOWN" : noise. noise.
(2) Hardware failure. (2) Hardware failure.
602 (1) Failure in the power module, (1) Replace the power module, CPU.
CPU module, main base unit or module, main base unit or
expansion cable is detected. expansion cable.
"BATTERY 70 — Contin | (1) Battery voltage has lowered (1) Replace battery.
ERROR" ue below specified level. (2) If a RAM memory or power failure
{Checked at (2) Battery lead connector is not compensation function is used,
power on.) connected. connect the lead connector.
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APPENDIX / 'MELSEC-A

APPENDIX

APPENDIX 1 PROCESSING TIME LIST

Processing Time ( p sec)
Instruction "
Name Conditions A3ACPU A2ACPU(S1)
ASUCPU | asucpuist)
A4UCPU
1 loop 54 72
PID INT
32 loops 514 685
First 163 217
1 loop
Others 155 206
PID CONT
First 3710 4935
32 loops
Others 3480 4639
First 7230 9634
1 loop
: Others 447 595
PID 57
First 7230 9634
8 loops
Others 2760 3679
APP-1
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WARRANTY

Please confirm the following product warranty details before starting use.

1. Gratis Warranty Term and Gratis Warranty Range

If any faults or defects (hereinafter "Failure”) found to be the responsibility of Mitsubishi occurs during use of the product
within the gratis warranty term, the product shall be repaired at no cost via the dealer or Mitsubishi Service Company.
Note that if repairs are required at a site overseas, on a detached island or remote place, expenses to dispatch an
engineer shall be charged for.

[Gratis Warranty Term]
The gratis warranty term of the product shall be for one year after the date of purchase or delivery to a designated
place.
Note that after manufacture and shipment from Mitsubishi, the maximum distribution period shall be six (6) months, and
the longest gratis warranty term after manufacturing shall be eighteen (18) months. The gratis warranty term of repair
parts shall not exceed the gratis warranty term before repairs. .

[Gratis Warranty Range]

(1) The range shall be limited to normal use within the usage state, usage methods and usage environment, etc.,
which follow the conditions and precautions, etc., given in the instruction manual, user's manual and caution labels
on the product.

(2) Even within the gratis warranty term, repairs shall be charged for in the following cases.

1. Failure occurring from inappropriate storage or handling, carelessness or negligence by the user. Failure caused
by the user's hardware or software design.

" 2. Failure caused by unapproved modifications, etc., to the product by the user.

3. When the Mitsubishi product is assembled into a user's device, Failure that could have been avoided if functions
or structures, judged as necessary in the legal safety measures the user’s device is subject to or as necessary
by industry standards, had been provided.

4. Failure that could have been avoided if consumable parts (battery, backlight, fuse, etc.) designated in the
instruction manual had been correctly serviced or replaced.

5. Failure caused by external irresistible forces such as fires or abnormal voltages, and Failure caused by force
majeure such as earthquakes, lightning, wind and water damage.

6. Failure caused by reasons unpredictable by scientific technology standards at time of shipment from Mitsubishi.

7. Any other failure found not to be the responsibility of Mitsubishi or the user.

2. Onerous repair term after discontinuation of production
(1) Mitsubishi shall accept onerous product repairs for seven (7) years after production of the product is discontinued.
Discontinuation of production shall be notified with Mitsubishi Technical Bulletins, etc.
(2) Product supply (including repair parts) is not possible after production is discontinued.

3. Overseas service : : .
Overseas, repairs shall be accepted by Mitsubishi's local overseas FA Center. Note that the repair conditions at each FA
Center may differ. v

4. Exclusion of chance loss and secondary loss from warranty liability
Regardless of the gratis warranty term, Mitsubishi shall not be liable for compensation to damages caused by any cause
found not to be the responsibility of Mitsubishi, chance losses, lost profits incurred to the user by Failures of Mitsubishi
products, damages and secondary damages caused from special reasons regardless of Mitsubishi's expectations,
compensation for accidents, and compensation for damages to products other than Mitsubishi products and other duties.

5. Changes in product specifications ,
.. The specifications given in the catalogs, manuals or technical documents are subject to change without prior notice.

6. Product application
(1) In using the Mitsubishi MELSEC programmable logic controller, the usage conditions shall be that the application will
" not lead to a major accident even if any problem or fault should occur in the programmable logic controller device, and
 that backup and fail-safe functions are systematically provided outside of the device for any problem or fault.

(2) The Mitsubishi general-purpose programmable logic controller has been designed and manufactured for applications
in general industries, etc. Thus, applications in which the public could be affected such as in nuclear power plants and
other power plants operated by respective power companies, and applications in which a special quality assurance
system.is required, such as for Railway companies or National Defense purposes shall be excluded from the
programmable logic controller applications.

Note that even with these applications, if the user approves that the application is to be limited and a special quality is
not required, application shall be possible.

‘When considering use in aircraft, medical applications, railways, incineration and fuel devices, manned transport
devices, equipment for recreation and amusement, and safety devices, in which human life or assets could be greatly
affected and for which a particularly high reliability is required in terms of safety and control system, please consult
with Mitsubishi and discuss the required specifications.
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