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e Safety Precautions e

(Please read the precautions carefully before carrying out practical training.)

Read the relevant manuals and pay careful attention to safety when designing the system.
When carrying out practical work, pay sufficient attention to the following points and handle the device

properly.

[Practical training precautions]
{OWARNING

e To avoid electric shock, do not touch the terminal while the power is on.

e When opening a safety cover, make sure that the power supply is disconnected or ensure
sufficient safety before carrying out the work.

/N CAUTION

e Follow the instructor's instructions to carry out practical training.

e Do not remove the training machine module or change the wiring without prior consent.
Doing so may cause failure, malfunction, injury, or fire.

e Turn the power supply OFF before removing or installing a module.
Removing or installing while the power is ON may cause module failure or electric shock.

e [f the training machine emits an abnormal odor or an abnormal sound, press the "Power switch" or
"Emergency switch" to stop the device.

e When an error occurs, contact the instructor immediately.




e Safety Precautions
(Q Series Programmable Controllers) e

(Please read the precautions carefully before use.)

When using a Q series programmable controller, please read the Q Series Programmable Controller
Manual carefully and pay sufficient attention to safety and handle the device properly.
In this manual, the safety precaution levels are classified under "WARNING" and "CAUTION".

Incorrect handling may cause hazardous conditions, resulting in death or
@WARNING severe injury.

Incorrect handling may cause hazardous conditions, resulting in medium
ACAUTION or slight injury, or may cause only material damage.

- -

Note that the A CAUTION level may lead to a serious consequence according to conditions.
Please follow the instructions of both levels because they are important to personnel safety.

[Design precautions]

J>WARNING

e Configure a safety circuit outside the programmable controller so that the entire system can
operate safely even when an external power supply error or a programmable controller failure
occurs. Failure to do so may cause an incorrect output or malfunction, resulting in accidents.

(1) Configure safety circuits such as an emergency stop circuit, protection circuit, interlock circuit for
opposite operations such as forward/reverse rotations or interlock circuit for machine damage
protection such as upper/lower limits for positioning outside the programmable controller.

(2) When the programmable controller detects the following error status, it will stop operations and
turn OFF all outputs in the case of (a).

In the case of (b), it will hold or turn OFF all outputs according to the parameter setting.
Note that the AnS series module will turn off the output in either case (a) or (b).

Q series modules AnS series modules
(@) When overcurrent protection or
overvoltage protection of the power Output OFF Output OFF
supply module works
(b) When the programmable controller All outputs will be
CPU detects a watchdog timer error retained or OFF, Output OFF
and the like in the self-diagnostics depending on parameter
function setting

When an error occurs at the 1/0O control part where the programmable controller CPU cannot
detect, all outputs can be turned ON. Configure a fail-safe circuit or some mechanism outside the
programmable controller so that the machine operates safely in such a case. For a fail-safe circuit
example, refer to "Safety Design Using a Fail-safe Circuit" on this manual.

(3) Outputs may remain ON or OFF due to a failure of an output module relay or transistor. Configure
an external circuit for monitoring output signals that may lead to a serious accident.




[Design precautions]

JOWARNING

Configure a safety circuit such as a fuse outside the output module because smoke or fire may
result if a load current exceeding the rated current or an overcurrent caused by load short flows
continuously for a long time.

Configure a circuit so that an external power supply will be turned on after the start-up of the
programmable controller.

If the external power supply is turned on first, an incorrect output or malfunction may occur,
resulting in accidents.

For the operating status of each station during data link communication error, refer to each data
link manual.
Failure to do so may cause an incorrect output or malfunction, resulting in accidents.

When controlling (changing data) the running programmable controller from a peripheral
connected to the CPU module or from a personal computer connected to an intelligent function
module or special function module, configure an interlock circuit in the sequence program to
ensure that the entire system will always operate safely.

For other operations (program modification, operating status change (status control)) to the
running programmable controller, read relevant manuals carefully and ensure the safety before
operation.

Ensure the safety especially when controlling the remote programmable controller from eternal
devices because trouble occurred on the programmable controller side may not be responded
immediately due to data communication error.

Along with configuring an interlock circuit in a sequence program, determine the system’s
corrective actions to be taken between external devices and the programmable controller CPU in
case of a data communication error.

/N CAUTION

Do not bundle or adjacently place the control line or a communication cable with the main circuit
or a power cable.

Keep a distance of approximately 100 mm or more between them.

Failure to do so may cause malfunction due to noise.

When a device such as a lamp load, heater, or solenoid valve is controlled through an output
module, a large current (approximately 10 times greater than normal) may flow when the output is
turned OFF — ON. Take measures such as replacing the module with one having a sufficient
rated current.




[Installation precautions]

/\ CAUTION

e Use the programmable controller in an environment that meets the general specifications
described in this manual.
Failure to do so may cause electric shock, fire, malfunction, or damage to or deterioration of the
product.

e While pressing down the module mounting lever in the lower part of the module, insert the module
fixing projections into the fixing holes on the base unit completely. Mount the module as above
with the module fixing holes as a support.

Incorrect mounting may cause malfunction, failure or drop of the module.

When using the programmable controller in an environment of frequent vibrations, fix the module
with a screw.

Tighten the screws within the specified torque range.

A screw that has been tightened too loosely may cause a drop, short-circuit, or malfunction.

A screw that has been tightened too tightly may cause a drop, short-circuit, or malfunction due to
the screw or module breakage.

e When using an extension cable, connect it to the extension cable connector of the base unit
securely.
Check it after mounting.
Poor connection may cause incorrect input or output.

e When using a memory card, insert it securely, pressing it to the memory card mounting slot.
Check it after mounting.
Poor connection may cause malfunction.

e Switch off all phases of the external power supply used in the system before mounting or
removing a module. Failure to do so may damage the product.
A module can be replaced online (while power is on) on any MELSECNET/H remote /O station or
in the system where a CPU module supporting online module change is used.
Note that there are restrictions on the modules that can be replaced online (while power is on),
and each module has its predetermined replacement procedure.
For details, refer to the section of online module change in this manual or the manuals of modules
that support online module change.

e Do not directly touch any conductive part of the module.
Doing so can cause malfunction or failure of the module.

[Wiring precautions]

J>WARNING

e Be sure to switch off all phases of the external power supply used by the system before wiring
work.
Failure to do so may cause electric shock or damage the product.

e \When turning on the power and operating the module after wiring is completed, always attach the
enclosed terminal cover.
The absence of the terminal cover may cause electric shock.




[Wiring precautions]

/N CAUTION

e Ensure to ground the FG and LG terminals of the programmable controller with the ground
resistance of 100Q or less for the exclusive use.
Failure to do so may cause electric shock or malfunction.

e Before wiring the module, confirm the rated voltage and terminal layout of the product to wire

correctly.
Connection to a power supply with different ratings or incorrect wiring may cause fire or failure.

e Crimp or solder external connectors correctly using tools specified by the manufacturer.
Incomplete connection may cause short-circuit, fire, or malfunction.

e Tighten the terminal screws within the specified torque range.
A terminal screw that has been tightened too loosely may cause short-circuit, fire, or malfunction.
A terminal screw that has been tightened too tightly may cause a drop, short-circuit, or malfunction
due to the screw or module breakage.

e Be careful to prevent foreign matter such as sawdust or wiring chips from entering the module.
Failure to do so may cause fire, failure, or malfunction.

e The top surface of the module is covered with protective film to prevent foreign matter such as
wiring chips from entering the module when wiring.
Do not remove this film during wiring.
Before operating the system, be sure to remove this film to dissipate heat.

[Startup and maintenance precautions]

{>WARNING

e Do not touch any terminal while power is on.
Doing so may cause an electric shock.

e Connect the battery correctly.
Do not charge, disassemble, heat, short-circuit, or solder the battery, or throw it into the fire.
Mishandling the battery may cause heat, burst, or ignition, resulting in injury or fire.

e Switch off all phases of the external power supply used in the system before cleaning the module
or retightening the terminal screws or module fixing screws.
Failure to do so may cause electric shock.
A terminal screw that has been tightened too loosely may cause a short circuit or malfunction.
A terminal screw that has been tightened too tightly may cause a drop, short-circuit, or malfunction
due to the screw or module breakage.




[Startup and maintenance precautions]

/\ CAUTION

e When performing online operations (especially when performing program modification, forced
output, and operating status change) for the running CPU from the peripheral device, read the
manual carefully and ensure the safety before operation.

Improper operation may cause machine damage or accident.

e Do not disassemble or modify the modules.
Doing so may cause failure, malfunction, injury, or a fire.

e Use any wireless communication device such as a cellular phone or PHS (Personal Handy-phone
System) more than 25 cm away in all directions from the programmable controller.
Failure to do so may cause malfunction.

e Switch off all phases of the external power supply used in the system before mounting or
removing a module. Failure to do so may cause a failure or malfunction of the module.
A module can be replaced online (while power is on) on any MELSECNET/H remote /O station or
in the system where a CPU module supporting online module change is used.
Note that there are restrictions on the modules that can be replaced online (while power is on),
and each module has its predetermined replacement procedure.
For details, refer to the section of online module change in this manual or the manuals of modules
that support online module change.

o After the first use of the product, do not mount/remove the modules to/from the base unit more
than 50 times. (JIS-B3502 compliant)
Exceeding the limit of 50 times may cause malfunction.

e Do not drop or apply shock to the battery to be installed in the module.
Doing so may damage the battery, causing the battery fluid to leak inside the battery.
If the battery is dropped or any shock is applied to it, dispose of it without using.

e Before handling the module, touch a conducting object such as a grounded metal to discharge the
static electricity from the human body.
Failure to do so may cause module failure or malfunction.

[Disposal precautions]

/N CAUTION

e Dispose of this product as industrial waste.




[Transportation precautions]

/N CAUTION

e When transporting lithium batteries, follow the transportation regulations.




e Safety Precautions (GX Works2) e

(Please read the precautions carefully before use.)

When using the integrated FA software (GX Works2 Version 1), please read carefully the GX Works2
operating manual and related manuals referenced in this manual. Pay sufficient attention to safety and
handle the software properly.

In this manual, the safety precaution levels are classified under "WARNING" and "CAUTION".

Incorrect handling may cause hazardous conditions, resulting in death
@WARN I N G or severe injury.

Incorrect handling may cause hazardous conditions, resulting in

ACAUTI ON medium or slight injury, or may cause only material damage.

- o e - - o -
- - - —

Note that the A CAUTION level may lead to a serious consequence according to conditions.
Please follow the instructions of both levels because they are important to personnel safety.

[Design precautions]

{>WARNING

e When data change, program change, or status control is performed from a personal computer to
a running programmable controller, configure an interlock circuit outside the programmable
controller system to ensure that the entire system will always operate safely.

Furthermore, for the online operations performed from a personal computer to a programmable
controller CPU, predetermine the system’s corrective actions in case of a communication error
caused by poor cable connection, etc.

[Startup and maintenance precautions]
/\ CAUTION

e When performing online operations (program change while a programmable controller CPU is
running, forced input/output operation, operating status changes such as RUN-STOP, and remote
control operation) for the running programmable controller CPU from a personal computer, read
the manual carefully and ensure sufficient safety before operation. When changing a program
while a programmable controller CPU is running (online program change), a problem such as
program corruption may occur depending on operating conditions. Fully understand the
precautions described in Section 12.9 of the GX Works2 Version 1 Operating Manual (Common)
(refer to Appendix 1 of this school text) before use.

e Refer to the manual of each module before performing online module change because only
limited modules allow online module change.
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Introduction

This text is intended to give necessary background information and how to use a peripheral personal computer
(GX Works2) for maintenance of the MELSEC-Q series.

<The following are related materials>

Manual number

Manual name (Model code)

QCPU User's Manual (Hardware Design, Maintenance and Inspection)
Description of specifications such as the CPU module, power supply module, base unit,
extension cable, and memory card is provided.

SH-080483ENG
(13JR73)

GX Works2 Version 1 Operating Manual (Common)
Description of common functions between simple project and structured project such as system SH-080779ENG
configuration of GX Works2, parameter setting, operation methods for online functions is (13JUB3)
provided.

GX Works2 Version 1 Operating Manual (Simple Project)
Description of operation methods such as program creation and monitoring in a GX Works2
simple project is provided.

SH-080780ENG
(13JU64)
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Chapter 1: Importance of Production Maintenance

If a production system stops because of failure or power failure, a loss proportional to 1
the stop time occurs.

Therefore, it is required to design an equipment system to prevent [stop because of
failure] or [stop because of power failure] from occurring.

The important issue is how the production system can quickly be restored if the system

stops by any chance. Therefore, the maintenance staff group is assigned to each
factory for improving availabilities of the production systems.

1.1 Importance of Maintenance

In recent production systems, a lot more machinery equipment adopts the mechatronics
technology and systems are becoming more complex and significantly sophisticated. Also,
using black box systems for equipment is becoming increasingly common. For these
reasons, the maintenance quality is relatively decreasing, making improvement in system
availability difficult.

Therefore, [highly reliable products] and [increased level of maintenance technology] are
strongly required.

—i Standard production system Ii

e Mechatronlcs of machinery ™ (’Comphcated and highly- developed“\
o and equipment W, \_ production system

L\ pJ

; ; Decrease in relative
Black boxing of the equipment ‘ maintenance level

Y Y

o . N ¢~ Increasing the level of ™
.J_-hghly reliable product apphcahop/. K ma|ntenangce technology

Realization of highly reliable
production system



1.2 Maintenance System

In order to achieve a highly reliable production system, it is important to have an
established maintenance system in place.
The following shows an outline of a maintenance system.

Production
maintenance

Maintenance When developing new machinery, give due consideration to
ure . . .
design maintenance measures at the designing stage.

Preventive Preventive maintenance of the machinery is carried out if the
maintenance machinery is prone to financial losses or serious disasters due to
failures or accidents, and if it is beneficial to carry out preventive

maintenance of such machinery. Also perform maintenance actions
for predictable failures and accidents before such incidents occur.

Perform daily inspection to detect any dangerous
and inspection conditions that may cause breakdown of the
production system due to failure or any detrimental
decrease in performance.

Perform regular inspection to detect any dangerous
and inspection conditions that may cause breakdown of the
production system due to failure or any detrimental
decrease in performance.

Condition-based |  Monitor the status to detect any dangerous
maintenance conditions that may cause breakdown of the
production system due to failure or any detrimental
decrease in performance.

Corrective maintenance is carried out when it is easier to
maintenance repair equipment after it has broken down (such as digital
displays, CRTs, all types of lamps) due to accidents.

This maintenance is carried out to minimize degradation of
improvement | installed machinery and to simplify the inspection process.




1.3 Maintenance Plan

In production systems, the recovery time can be long, and improvements in system
availability cannot be expected if repairs are considered only after a failure occurs.
Therefore, a maintenance plan is developed from when a production system is
implemented, and efficient maintenance is conducted.
In order to quickly restore the system after a failure occurs, it is necessary to systematically
execute the contents of the following table.

Table1-1: Maintenance Plan of the Programmable Controller System

Plan item Description
Maintenance |Knowledge of |* Fundamental knowledge of principle, function, performance,
training the etc. of the programmable controller
programmable |* Characteristics of the programmable controller (difference
controller from a calculator, relay, etc.)

* Position of the programmable controller (sequence control,
and control function of data collection and distribution)

¢ Introductory state of the programmable controller (usage in
your own department etc.)

* Description of the type of machine installed (introduced)
(model, function, performance, characteristics, etc. of the
programmable controller used)

Maintenance |*
scope and
technology

Knowledge about maintenance related to the programmable
controller (characteristics of the programmable controller
from a maintenance perspective, and maintenance items of
the programmable controller)

¢ Precautions for maintenance of the programmable
controller (handling method, key points of maintenance,
etc.)

Training ¢ Functions related to maintenance of the programmable

controller (self-diagnostics function, RAS function, etc.)

* Functions related to maintenance of peripherals
(troubleshooting function, etc.)

¢ Practical training of troubleshooting

peripherals, replacement of hardware, etc.)

(operation  of

Maintenance

Specify the target type, etc., of preventive maintenance and corrective

timing maintenance, and determine the implementation timing.
Maintenance |Preparation of spare parts, components, measuring instruments,
equipment  |measurement equipment, etc. for maintenance
Maintenance |Prepare the manuals, etc., and clearly define the implementation method and
procedure [a description.
Malnsttear?nce Determine the staff procurement, positions, assigned areas, etc.
Maintenance
method Study to improve the maintenance methods, etc.
improvement

Understanding
a service and
support
system of
the
programmable
controller

After-sales * Service base (location, address, person in charge, etc.)

service * Service range (target model, handling range, etc.)

* Service time (start/end time, turnaround time, emergencies,
etc.)

* Service period (free service period, handling at the time of
paid service, etc.)

e Spare parts supply period
production, supply period, etc.)

* Measures against discontinuance of production (contents of
discontinuance declaration, repair period, etc.)

* Time required for repair (standard delivery, short term/long
term deliveries, etc.)

(repair after discontinuing

Technical .
support .

Support base (location, address, person in charge, etc.)

Support range (target model, hardware/software, and

system)

* Support method (telephone, FAX, visit, school, and actual
machine operation)

* Manual (manual effective for maintenance)
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1.4 Management of Maintenance Documents

In order to quickly restore after the failure, it is necessary to organize and manage the
documents as shown in the following table.

Table 1-2: Maintenance-related Documents to Manage

Document
classification

Name of document

Description

System-
|specific
documents

System and control
specifications documents

Documents describing the functions and operations of a target
system and control

(sequence and timing of operation, operation condition,
operation procedure, and interlock condition)

Network connection
diagram

Documents illustrating how modules are connected with
communication cables

Electrical wiring diagrams

Schematic diagrams

(power supply circuit, motor circuit, control circuit, operating
circuit, display circuit, etc.)

Connection diagrams among equipment and panels (cable
layout diagram, ground wire layout diagram)

Equipment layout
diagrams

Layout diagrams for electrical equipment in the panel, terminal
block wiring number layout drawings, connection assignment
tables for connector pins

(For identifying models and wiring numbers for each
equipment)

List of hardware used

Lists of electrical equipment used in the system

(model name and specifications of all the electrical equipment
constituting the programmable controller system, such as
modules, peripheral equipment, electrical components in the
control panel, I/O equipment, and software packages)

Programmable controller
program

Control programs for the programmable controller (ladder
diagrams and lists)

Assignment lists of
input/output, etc.

Assignment lists of external /O signals and internal devices
(signal names corresponding to respective device numbers,
signal descriptions, and setting values)

Program descriptions
(specifications)

Program configurations, process descriptions, and function
descriptions

(explanations for operations in programs that are difficult to
understand, etc.)

Instruction manuals of

controlled systems

* Maintenance and
inspection instructions

For handling (operation), maintenance, and inspection of the
controlled systems

General
documents

Catalogs of hardware
used

Identifies configuration, manufacturer of the equipment model

Instruction manuals and
technical documents of
hardware used

For troubleshooting of hardware and software

1.5 Maintenance Record

After recovery following a failure, it is necessary to manage the maintenance record as
follows for future reference.

Table 1-3: Maintenance Record to Manage

Record item

Description

Occurrence status of error and failure

Name of device/equipment, phenomenon, and environment

System stop time

Time of occurrence and stop time

Impact due to occurrence

Amount of loss, time loss, and other impact

Cause

Method of cause investigation and cause
presumption

including

Recovery method

Recovery method such as replacement and repair

Measures against re-occurrence

Defensive measures against the re-occurrence of the similar
failure and lessons learned

Failure record

Record of failure cause, measures, etc.

Name of a person in charge
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1.6 Tendency of Failure Cause

The following graphs show the ratios of the failed parts and the failure causes of
programmable controller troubles.
[Based on the research by the Japan Electrical Manufacturers' Association (JEMA)]

(%)
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73.1
Survey target: 223 offices
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34.1
20.6
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Figure 1-1: Failed Part of the Programmable Controller (Multiple Answers)
(%)
50
40.4 -
40~ ] Survey target: 223 offices
30~
26.0
] 24.7 24.2
20~ 19.3
12.6 12.1
10~
6.3
\ 1.3
0

Others

Unknown cause
Malfunction due to noise
Load short
Poor connection
Manufacturer's responsibility
Programming mistake

No answer ]

Malfunction due to vibration or shock

Figure 1-2: Failure Cause of the Programmable Controller (Multiple Answers)
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1.7 Failure Modes

In general, failure modes of a complicated system can be classified into three levels
recognized as Figure 1-3: initial failure, random failure, and wear-out failure. An initial
failure is considered a failure that is removed during the manufacturing process or
through inspection by the manufacturer. A random failure is an unexpected failure,
which cannot be anticipated and can occur anytime before the wear-out progresses
during the life of the equipment. It is difficult to take technical measures against
random failures, and at this point, only the measures based on statistical handling can
be implemented.

A wear-out failure occurs near the end of the usable life as a result of deterioration or
abrasion and increases rapidly with the time. Replacement years mentioned here
indicate a point "tb" in Figure 1-3, at which point a specified part is replaced with a new
one in order to achieve appropriate preventive maintenance.

A
[%2]
[0}
(&)
C
e
3 .
S Initial failure Wear-out failure
S i ; eriod /
o period Random failure p /
- - ] » /
= period /
8 ;
5 /
L /
©
P /
e I\.K S
1Y -

Useful life ——

Figure 1-3: Bath-tub Curve

1-6



Chapter 2: Understanding Programmable Controller System

A programmable controller system consists of a base unit, power supply module, CPU
module, input module, output module, and special function module.

2.1 System Configuration of Training Machine

|CPU modulel |Output modulel

Power supply Input module
module Base unit Q38DB

Q61P| QCPU|Empty | QX | QY | Q64 | Q62
42 | 42P | AD | DAN
(64 | (64 | (16 | (16

points)|points)| points)| points)

X0 | Y40
§ §

USB cable X3F | Y7F

Peripheral device I/O panel

[ Y6F<———Y60 YS5F<¢— Y50 Y4F+— Y40 |

HOc

LYr7 Y76 Y75 Y74 Y73 Y72 Y71 Y70]

O0O0O0000O0 EEi ajag

[Y7F _Y7E Y7D Y7C Y7B Y7A Y79 Y78]

O0O0O00O0O0O0

[ X8F+———X30 X2Fe——— X20 |
(X7 X6 X6 X4 X3 X2 X1 _X0] ) R T — T T
MELSEC-
eoeooeseem U I 7]

[ XF_XE XD XC XB XA X9 X8] A/D INPUT D/A OUTPUT

OO0 OGO B @

Table 2-1: System Configuration of the Training Machine



2.2 1/0O Number Assignment

This section describes /0 number assignment which is necessary for data
communication with an I/O module or an intelligent function module in QCPU.

An 1/0O number is intended to input data from an input module or to output data to an
output module in a sequence program.

The 1/0 number is represented in three-digit hexadecimal.

The 1/0 numbers of I/O modules all of which have 16 points are shown in Figure 2-2.

X[ol[o]fo] | x[ol1l[o] | X[0lf2)f0] | Y[Ol3al | Yol4l[0l

Power supply module
CPU module

X[ollofiE] | X[OlllE] | X[all2][F] | Y[OlBIF | YIol4lE

Input 16 | Input 16 | Input 16 |Output 16 |Output 16
points points points points points

Figure 2-2: Concept of I/O numbers

2.2.1 Concept of I/O Number Assignment

I/O number assignment is carried out as shown below when the power turns on or
when the CPU module is reset.

Specify I/O numbers that are assigned according to the following items in a sequence
program.

(1) The I/O number of Slot 0 of the main base unit (located at the right side of the
CPU module) is zero, and numbers are assigned rightward sequentially.

If it is an input module, the number will be "X::: i 1" and if it is an output
module, the number will be "Y ©3i3i3"

Main base y~Slot 0
_\, 0 1 2 3 4 5 6 7<—Slotnumber
2lelolals
BEIHEE
=|Q|lc|c|>
g 1S N (e} ¥ N Direction of assignment
5 NI (Assigned rightward from Slot 0)
0 & [ O |points|points points

xosoo X010 Y?ZO
XOOF XO1F YO2F

Input (X) and output (Y) are
sequentially assigned




(2) If an extension base unit is connected, the number starts from the next number of
the assignment of the main base unit.
A base number (one to seven) is assigned to the extension base unit according to
the connection order of extension cables.

Assignment when an extension base unit is used

Main base
1 2 3 4 5 6 7
P C0010 20]30[40]50]60] 70
£
Extension cable ?‘% g S S S S g g S S
g|U
M & oF| 1F| 2F| 3F| 4F| 5F| 6F| 7F
Number of Extension base (1) - > (2)
extensions unit I/0O number assignment order
First v 8 9 10 11 12 13 14 15
extension 80|90 A0| BO| CO| DO| EOf FO
1
[eXe]
0 STSTSTOTSTSLS ]S
[Xs]
55 —*® ®|sr| o | AF|BF |CF|DF|EF| FF
T 3 :
Extensit()n) base unit “)
Second ¢ 16 17 18 19 20 21 22 23
extension 100[110[120[130{140[150[160[170
*Xe]
2
[*X¢]
% SISESTS1STS 9]
[oXe]
5o —1#l L/ 10F|11F|12F|13F | 14F|15F|16F]17F
(5) > (6)
* The I/0O number assignment is carried out sequentially, in the order of (1) — (2) —
(3) — (4) = (5) — (6).

In this I/O number assignment example, each module has 16 points.

(3) One module occupies I/O numbers equal to its number of I/O points.
For example, if an input module that has 32 points is mounted to Slot 0 of the
main base unit, 32 points of I/O numbers, which are X00 to X1F, are occupied.

4

CPU

Input|o

Input | =
Output|ro
Output|w

Power supply module

2116|3216
points| points| points| points|
X000 X020 Y030 Y050
< ¢ ¢ <

XO1F X02F YO4F YOSF
X\ A

s}

Each slot occupies 32 points

(4) To an empty slot, to which neither an 1/O module nor an intelligent function
module is mounted, number of points specified in the PLC System Settings in
PLC parameters are assigned. (The default is 16 points.)

m——SIots to which no I/O module and
intelligent function module are mounted

CPU
Input |©
Input [—
Empty |~
Empty | w
Input | &

32| 32 16
points| points points
)«)SOOXO?O 040 050 )0860

$ N §
YOIF YO3F O4F QBF YO6F

>\AiTo each empty slot, 16 points are assigned

Power supply module




2.2.2 /0 Assignment Using GX Works2

In QCPU, the /O module or the intelligent function module can be controlled without
I/O assignment using GX Works2.
I/O assignment using GX Works2 is effective in the following cases.

(1)

Purpose of I/O assignment using GX Works2

(a) Reservation for replacement to a module other than 16-point modules
In case replacement of a current module with another that has different points
is planned, reservation in advance eliminates the need of future I/O number
change.

(b) Prevention of I/O number change due to module replacement
In case failure occurs in an /O module or an intelligent function module other
than 16 points and the module is removed, change of I/O numbers can be
avoided.

(c) Change to I/O numbers specified by a program
In case a designed program uses different I/O numbers from the ones an
actual system uses, the 1/0O numbers of each module of the base unit can be
changed to the numbers specified by the program.

(d) Detailed settings for an I/O module and an intelligent function module

Selecting "Type" in I/0 assignment displays detailed settings below.

* Input response time setting for an input module and an interrupt module
(/0 response time)

* Error time output mode setting for an output module and an intelligent
function module

» Switch setting for an intelligent function module

* Operation setting for QCPU
(during hardware error of the intelligent function module)

(1)

(2)

POINT

I/O assignment is necessary for input module response time change and
intelligent function module switch setting.

I/0 assignment, input module response time setting, intelligent function module
switch setting, and output mode upon error require the programmable
controller's power turned OFF and ON (ON — OFF — ON) or resetting QCPU.
If a failure of an I/O module other than 16 points occurs without I/O assignment
using GX Works2, the I/O numbers of the following modules may change. This
can cause malfunction. I/O assignment using GX Works2 is recommended
therefore.




(2) Concept of I/0 assignment using GX Works2
(a) I/O assignment per slot

"Type" (module type), "Number of points" (number of I/O points), and "Start
XY" (start I/O number) can be set individually for each slot of the base unit.
For example, if the number of I/O points of a specified slot is changed, the
number of points alone can be set.
Items that are not specified depend on a mounted status of the base unit.
I/0 assignment can be performed from the 1/0 assignment setting of the PLC
parameter.

1)

(™ @) (©) 4) ®)

Q Parameter Setting

CAk [Mulkiplt: CPU Setting | Seribl Communication
TjO Assignment(;
Ho. Slot Type Mods! Mame Poinks Stark Ry~ Switch Setting ‘
0 |PLC PLC - - |
o - - Detailed Setting |
2 |11 hd -
3 |2t%2) - - Select PLC type ‘
i _JEr) = 2 New Modle
© [a(*4) = >
5 |S(*5) hd -
7 |6¢t-6) > - -
Assigning the 1/0 address is nok necessary as the CPU does it automatically.
Leaving this setting blank will nat cause an error to occur,
Base Setting(*1)
Base Mode
Base Model Mame Pawer Madel hlame Extension Cable Slaks
* Auto
Main >
Ext.Basel - " Detal
Ext Base2 hd
Ext Base3 hd & Slot Default
B =1 12 Slot Defaul
Extases ol [Csnk]
Exzt.Baset hd Select
Ext Base? > moduls name
Export ko CSW File Import Multiple CPU Parameter | Read PLC Data ‘
(*1)5etting should be set as same when using multipls CPU.
Print Window... Print Window Preview Acknowledge XY Assignment Default Check ‘ End Cancel

Slot

Displays a slot number as well as how many extensions and slots exist in

the base unit before a specified slot.

If the basic setting does not provide the number of slots in the base unit,

""" is displayed as the number of extensions in the base unit, and a serial

number from the Oth slot of the main base unit is displayed as the number

of slots.

Type (used by QCPU)

Select the type of a mounted module from the following items.

* Empty (empty slot)

Input (input module)

High-speed input (high-speed input module)

Output (output module)

I/0 combined (I/O combined module)

Intelligent (intelligent function module, or special function module

compatible with AnS)

* Interrupt (interrupt module)

» Slots without any type specified will be the type of an implemented
module.

Model name

Set the model name of a mounted module using up to 16 single-byte

characters.

QCPU does not use the specified model name. (This is regarded as a user's

memo.)



4)

5)

Points
When changing the number of I/O points for each slot, select the number
of points from below.
« 0 points * 16 points * 32 points
* 48 points * 64 points * 128 points
* 256 points * 512 points * 1024 points
Slots without any number of points specified will have the number of
points for an implemented module.
Start XY
* When changing I/O numbers for each slot, set a new start /O number.
To slots without any start XY specified, /0O numbers that start from a
specified slot will be assigned sequentially.
* Set I/O numbers for each slot so that the numbers will not overlap with
ones assigned by QCPU.
A duplicated I/O number causes an error (SP.UNIT LAY ERR.).
* Assigning /O numbers for each module in advance prevents the 1/0
numbers of other modules from being changed during module
replacement.

(b) Status of slots to which I/O assignment has done
Slots to which I/O assignment has done reflect assigned I/O numbers, regardless
of module implementation.

()

1)

4)

When the number of points smaller than the implemented points of an 1/O
module is set, the available points of the implemented I/O module
decrease.

For example, when a slot implemented with a 32-point input module is
configured as a 16-point input module using 1/0O assignment, the latter 16
points out of the 32 points become unavailable.

When the number of points smaller than the implemented points of an
intelligent function module is set, "SP.UNIT LAY ERR." occurs.

(If number of points larger than the point of the module is set, no error is
displayed.)

When the number of points larger than the implemented points of an 1/0O
module is set, points that exceed the available points are regarded as
dummy.

Use an identical type as an implemented module for I/O assignment.

In I/O assignment, if a type is different from an implemented module type, it does
not operate properly. For an intelligent function module, number of I/O points
must be identical too. (If the number of I/O points is not identical, no error is
displayed.)

Implemented module 1/0 assignment setting Result
Input module Output/Empty Empty
Output module Input/Empty Empty
Input module/output module Intelligent Error (SP.UNIT LAY ERR.)
) ) Empty Empty
Intelligent function module Input/Output Error (SP.UNIT LAY ERR.)
Empty slot Intelligent No error

When I/O assignment is done, the last I/O number must be within FFFH. If
the last I/0O number exceeds FFFH, an error (SP.UNIT LAY ERR.) occurs.
(In the system monitor of GX Works2, "***" is displayed as an I/O
address.)

To a slot to which 1/O assignment using GX Works2 has not done, the
number of points identical to an implemented module is assigned.

It is recommended to attach a seal or something that has description of I/O
assignment settings to each module for easy recognition from outside, in
order not to mount a wrong module during maintenance.



(3) Example of /0O assignment using GX Works2
Consider an example in which I/O assignment is done for the following purposes.

(a) Because no 16-point input module is available at hand, a 32-point input
module must be used.

(b) Because delivery of a 32-point output module is behind schedule, an empty
slot for 32 points must be temporarily reserved.

Q Parameter, Setting EJ

PLC Narme | PLC System |PLCFile | PLCRAS |Boot File |Program |SFC | Devies 10 Assignment }Mu\tiple CPLI Setting | Setial Commurnication, |

10 Assignment(*1)

[ Slat Type Modsl Name Fuints Start XV - Swikch Setting |
0 [pLc pLC ~ [QoeuDHCPY -

1 |ofo-o) Input  |Qxdt 32Painks - Detailed Setting |
2 |01} Input - [Quar 16Points -

3 |e(o-2) Input ~ [ox40 16Points - Select PLC type |
4 [a(0-3) Output ~[ard0 16P0ints - SR

5 |4t0-4) Output ~[ar40 16P0ints -

6 [s(1-0) Output ~[Qr41p 32Painks -

7 [sf1-13 Empty - 32Paints - -

Assigning the 10 address is not necessary as the CPU does it automatically.
Leaving this setting blank will not causs an error to oceur,

Bass Setting(*1)

Base Mode
Base Madel Hame Power Model Name Extension Cable Slats e
Man 0356 Q61F Qcs0n 5 -
Ext.Basel |Q65B Q61F 5 - * Detsil
Ext.Base2 E
Ext.Base3 ~| &Sl Default
Ext.Based -
T ~| 12 skt Default
Ext.Baset - select
Ext.Base? =] roduls name
Export to C5Y File Import Muliple CPU Parameter ‘ Read PLC Data |

(*1)Setting should be st s same when using multiple CPL.

Prink Window, ., Print Window Preview Acknowledge XV Assignment; Default Check | End Caneel
Q35B base unit Substitute module
0 1 2 3 4 <—— Slot number
slels]|s]s]s]s
3 3 1<% o 1<% f=3 f=!
g ] £ = £ =] S
E | E o | o
S E Number of 1/O points according
2 O 32 32 16 16 16 to mounted status
H i paints | points | points | points | points
[ 2 X32 | X16 | X16 | Y16 | Y16 ;
< ) . . . . Number of 1/O assignment
a
points | points | points | points | points points by GX Works2
X00 X20 XSO Y40 Y50
XAF X2F X3F Y4F Y5F
(a)
QB5B base unit Mounting a 32-point output module is planned.
5 6 1 8 9
@ ¥
3 =] 2 5 =] 5
o o Q Q Q Q
£ =] s 5 = =]
=~|O60|w|&|&]|0o
Q.
S| 16 | 32 | 32
g points points | points [ points
—H 2 | Y32 [ Y32 | Y16 | Y32 [ Y32
o |points | points | points | points | points

Y60 80 YAO YBO YDO

Y7F 9F YAF YCF YEF
(b)
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Chapter 3: Learning Personal Computer (GX Works2) Operation

3.1 Creation of New Project Using GX Works2

g et ) My Documents (1) Click the [Start] button.

£ 2 v B My Recent Documents »

G = %) my petures (2) Select the [All programs] menu.
'J My Music

(3) Select the [MELSOFT application] menu.

(4) Select the [GX Works2] menu.

(5) Click the [GX Works2] menu. 3

(5) Click!

(2) Select!

All Programs  ®

(6) GX Works2 starts.

U

(To the next page)



(From the previous page)

(7) Click on the toolbar or click the [Project]

—{(7) Clic |eensrsitsassc : :
: — [New] menu (Ctr 1} N J).

New Project R O (8) Click the [Project Type] list button.
s ooy e = (9) Click to select "Simple project" from the
_— o 5 (6 o displayed list box.
Project Type: Simple Project =
|
Language: |cadder () Select! ]
|
e = (11) Select "QCPU (Q mode)" from the displayed
. FxcP ' list box.
Type: Z‘%%Uﬁ“ mode) \@ Select!
QnACPU
Project Type: ACPU
MOTION(SCPU)
CNC(M&M7)
Language: |Ladder ﬂ
o ] o

O

(To the next page)



(From the previous page)

U

New Project (
Series: IQCPU (Q mode) j (12) Click! ] (
e QO&UDH (=]

Q02/Q02H -
QO2PH L
Project Type: Qozu
QU3UD
QO3UDE
Qo3UDV
Language: QO04UDH
QO4UDEH
QO4UDYV
QU6H
(13) Select!
New Project
Series: IQCPU (Q mode) ﬂ
Type: |qosupH =l
Project Type: ISimpIe Project LI (14) Click!
Language:
(15) Select!

PaY-T- = IO |
fEEIEEET I
0

 Navigation

s Qanosics [ool Wndon s
0 o TR | R

Pl |

T

N
{eno

0

[

ool

Engisn Urkboed oo

12) Click the [Type] list button.
13) Select "QO06UDH" from the displayed list box.

(14) Click the [Language] list button.

(15) Select "Ladder" from the displayed list box.

(16) Click the button.

(17) A new project opens.



REFERENCE

In GX Works2, shortcut key assignment can be changed using the [Tool] —
[Key Customize] menu.

Key Customize g|

! Shortcut Key

Cakegory: Current Key:

|C0mm0n j

Command:

+ :Z Project

+ :2 Find/Replace
+-mg] Compile |
+ :2 Wiew _
+-2z] Online Current Assignment:

+ 7] Debug

+ :2 Diagnostics

+-ag] Tool

+1- 7] Window |

~
Press the kevs to assign:

(R W A

Register Current Setking as Template. .. |

% Template Setting
Te

mplate:
=] | |
Import/Export Template
Import... | |
Item Description
Shortcut Key -
Category Select a classification from a list of groups categorized by each window.
Command Select a function name whose shortcut key is to be changed.
Current key Shortcut keys currently assigned to a selected command are displayed.
Specify a shortcut key to be newly assigned. It can be specified by
Press the keys to assign pressing keys of the keyboard.
Example) |[Ctrl || +
The name of a menu assigned to a selected shortcut key is displayed.
Currently assignment If the selected shortcut key has already been assigned to another function,
the name of the function is displayed.
Select a shortcut key template from the list box.
» Default settings
Template Changes to the.initial status.
* GPPA type setting
Collectively changes key assignment to the one same as GPPA during
creation of a ladder diagram.




3.2 Programming in Ladder Mode

This section describes practical training for an operation to create and execute a
sequence program.

(1) Function key operation during ladder mode

Operation Key combination Operation Key combination
Write Mode Rising P(IL_J:T}SJG) Branch (At FT )
Read Mode + Statement Display +

Start Monitoring Risg‘rgr';ﬂs(mfse (ShiftH Alt + F7 )
Monitor (write mode) (ShiftH F3 ) Find Contact or Coil (Ctrl +{ Alt JH{ F7 ]
Stop Monitoring (At #{ F3 ) Applicati((zF :Il?)struction
Conversion Falling Pulse (-1}F) (Shift}{ F8 |
Cgr:c\)/ge::ir?]ncl a?nngiige + F4 ) Falling l?lji}sj Branch (ATt 4 8 )
Conversion (Al (Shift At +{ F4 ) Note (Gtr1 )+ F8 )

Program)

Normally Open

Falling Pulse Close

Contact (H }) Branch (L) [Shifti+ Alt J{_F8 ]
NormagyROFLTr}h;;omaCt + Horizontal Line (—)
Operation result rising , . .

pulse conversion (1) (Are {75 ) Vertical Line (| ) [Snifth{ F9 ]
Comment (Ctri )+ F5 ) Delete Line (1X) (At JH{ F9 )
Operation result fall Delete Horizontal Line
pulse conversion (|) (Ger1 At J+{ F5 ] (%) (Ceri #_Fo ]
Rising (Z‘jf,'ﬁ‘; Close | (snift Alt J+ 75 ) Edit Line (L) F10
Normally Closed _—
C ontagt 1) Delete Vertical Line (>|<) +
Normally closed - Operation Result
contact OR (Ly) Shiftl+ F6 ) Inversion (o) (CtrI +{ Alt JH F10
Falling (Zj/'ﬁ;e Close | (snife+ At 4 F6 ) Insert Row (ShiftH Tns )
Device Display M[%UH%J ¥ Insert Column +
Coil (-{ ) Delete Row Shifti{ Del )
Rising Pulse (tH) ShiftH# F7 ) Delete Column (Ctrl ]+ Del )




1) Change to Write Mode using the function key
(Mode switching can be done using (erte) Shift| + (Read), or
- (Monitor).)

2) There are three operations for conversion after writing a ladder:

o (] Converts a program currently editing.
e |[Ctrl| + | Alt |+ | F4 () ........ Converts all programs currently editing.

o [Shift] + | F4 | Converts an edited program and writes to a
programmable controller CPU in a RUN
state.

3) Follow the steps below to write instructions using function keys.

a. Operation for inputting contacts
Using the keyboard, press the key then input "X1".
Press the key or the button to write to the editing screen.

0 [END

b. Operation for inputting application instruction
Using the keyboard, press the key then input "MOV K1 DQ".

Enter Symbol %
23l ][movkioo ok | Exit | Help

REFERENCE |

The following procedures can also be used for writing instructions:
* By the tool button

ciick [E2] then input "MOV K1 D0" using the keyboard.

Enter Symbol %
&Sty =][movkioo ok | Ext | Help

* By the menu bar
Select the [Edit] — [Ladder Symbol] — [Application Instruction] menu then input "MOV K1 D0" using
the keyboard.

Enter Symbol

23l ][movkioo ok | Exit | Help
Press the | _<J | key or clicking the button to write to the editing
screen.
X1
[ WL K1 Do
0 [END




(2) Sequence programming in ladder mode

SNII4I1 1
1

Project name

| QHOZEN |

X2
ol ¥ Yo D
X2 K200
37 (T )
[BCD T Kav4o
X0
10— | [RST T1 ]
SH400
16 — > K100  Ti ] Qm D
<= Kioo T H>= K150  T1 3 Q2 D
< K150  T1 ] (Y13
SM412 100
35— | | | Q74 )
K1000
CUN
[BCD €O K4v60 |
45—|X} [RST co T
50 {END ]
Use the function keys to for typing.
1) (re J(x J2 J2 ) s Jw JLa J J J(2)
(#F) )
Lr)ly JLr JLo J ]
(1)
2) [ps Jx Jl2 J2 el Ja JU )Lk J2 JLo ) o JLI
HF) ) (Space)
(=1 ) shifge Fo J[cJ][ e JB Jc o)L _JL1]
() th (Space)
L Jx e JLy JLa J(o J2)
(Space)
3) Press the function key ().
Keyinput | ( F5 ] | (Shift)+ ( F5 )| (F6 )| (Shiftj+( F6 ] ((F7 )| (F8 )| F9 ]| (Shift)+[ F9 |
Lo | AF L + Ly O 1| — |




3.3 Parameter Setting for Multiple CPU (Not Required for Single CPU Configuration)

Two CPUs have been installed in a Q series training machine configured for multiple CPU
compatibility.

not used in this text.

Parameter setting is required for operation with multiple CPU, although this configuration is

I Navigation

a x

CF 2y = Gy [2) | &0-

=I-{&4 Parameter
4P C Parameter

@ Metwork Parameter

\ i Remote Password

Inteligent Function Module
Global Device Comment

O

¥

Q Parameter Setting

(1) In GX Works2, double-click "PLC parameter”

in the project list.

===

Click the "Multiple CPU setting" tab.

PICHane Jpic system |PLCFle |PLCRAS |BootFie |Program |SFC  |Device |1/0 Assignment (| muitle CPU setting |S}a\ Communication
A
Label
Cammem[ R
(2) Click!
Print Window... | Print Window Preview Adknowedge XY Assignment | Default ek | [ ena Cancel

O

Q Parameter Setting

No. of PLC (1)

PLCName |PLC System |PLCFe |PLCRAS |BootFe |Program |SFC |Device: |10 Assgrment  Multie CPU Setting|serial Commurication

change with Another PLC.
=] cont
e change is enabled with another PLC,
Jaroup cannot be taken.
-Host Station
[~1/0 Sharing itile CPUS (*1)
[No Specification v I™ AllcPUs Can Read All Inputs

I All CPUs Can Read All Qutputs
Operation Mode (*1)

Error Operation Mode at the Stop of PLC Mutile CPU High Speed T Areasettng | Area Setting
IZ &l station st op error of PLC1
¥ Allstaton stop by stop error of PLC2 L
I Alsta op by st Tor of Pl
¥ &l station stop by stop error of PLC: CcPL 1)
PLC User Setting Area fresh
Por No. | Points | Start | End | Points Setting
Multiple CPU Synchronous Startup Setting(*)
LS TE IR PLCNo. EIE=) 7168]G10000_|G17167 0] Refresh
TargetPLC [PLCNo 7|usEL 7168610000 |G17167 0 Refresh
i [PLC No..
[PLC No. [ I I
¥ No.2
Setauto refresh setting ifitis needed( No Setting / Already Set )
2l Total 1K Points
I Nos I~ Advanced Setting(*1)  Assignment Corfirmation
The total number of points is up to 14K.
Import Multiple CPU Parameter .
C CPU.
4) Click!
Print Window... | Print Window Preview Admonledge XY Assignment

(3) Set"No. of PLC" to "2".

(4) Click the button.

o | s (C=1) oo |

" (2) The Q parameter setting dialog box appears.



3.4 Storing and Managing Programs

Parameters and sequence programs can be stored as a file with a project name.

F . 1 (1) Select IEI on the toolbar or select the
[TF MELSOFT Series GX Works2 {Untitl [Project] » [Save] menu (Curl) + [ 5 )

Projeck  Edit Find/Replace  Compile v |

: - . save operation is completed here.
A== g seveopersionsscom petodhere.

(e 11 2 o 2 - e
@ Click!

O

(Only when saving a project for the first time)

(2) Select a storage location for the project.

VEE Save As lg‘
Saveinﬂ,f;wm?_EN © j) « @ cf @~ (3) Set a project name.
L~> Name - Date modified Type =
Recent Piaces [ (2) Set & storage locatio rj (4) Setatitle if needed.
| for the project! . . .
b = (5) When the setting for each item is completed,
= click the | Save | button.
Libraries
A !
Computer
b Y
Nﬁ%ﬁ( ((3) Set a project name!) |
< m | »
Fie name: —>(|wa°rksz ~] ) [ s ||
Cancel

. )

Hlal .
Save as a Workspace Format Project | MEL! (4) Set a tltle (optlonal)

U

MELSOFTSY — % GX Works? (6) Click the button.
This completes save operation.

(6) Click!
' IEESAIE IO 1A ETEIE LS e
. AR OY D PR R L TR LT M Y
T ceam |
REFERENCE
¢ Characters such as "%", ", "*", "/", ™", "<", ">" """ "\" and "|" are not available. (":" and "\" are available

only when specifying a drive)
Do not use "." (period) at the end of a project name.

* Specify a storage folder path and a project name within 200 single-byte characters (100 double-byte
characters) in total.

» Specify a title within 128 single-byte characters (64 double-byte characters).




3.5 Writing Data to Programmable Controller CPU

In this section, a sequence program created in Section 3.2 will be written to the
programmable controller CPU.

Connect the personal computer and the programmable controller CPU with a USB
cable.

(1) Write to QCPU No. 1

| 1) Set the "RUN/STOP/RESET" switch
EECT to "STOP" in No. 1 and No. 2 QCPU.
[QOGUDHCPU
MODE E
RUN -
S=gls O
BAT, i
[] BOOT [1m]
§
" [ (2)Setto"sTOP" |
RESET_RUN
(@)
|, STOP
. i [

2) Click the "Connection destination" view in the
| davigation X view selection area of the navigation window.
Project |
? SRR Eh jﬂ | %‘

E1{#) Parameter
& PLC Parameter
{& Network Parameter
{48 Remote Password
a Intelligent Function Medule
s Q} Global Device Comment
#&4 Program Setting
@£ Pou
{# Device Memory
Q Device Initial Value

(2) Click! L

e
| User
( gmumionnesﬁuﬁon J
O

_ 3) The connection destination view appears.
|} Navigation X Double-click the current  connection
Connection Destination "Connection1".
[P 2 = 5o 3

Current Connection

Connectionl ' (3) Click!

All Connections

Q Connectionl

O

(To the next page)



Transfer Setup Connectionl ==
o & £ ¥ F T
Sertal CCIE Cont CCllink Ethemet CC IE Field Q Series NET(I) PLC
USE  NETA0H) ] oard oard Bus Board B )y
Board

L L T |
3{(4) Click if necessary! Jegg

SR

el

H
CCIEFeld  Head Module
Master/Local

Module
PLC Mode [GCPU (@ mode)

= [

Other Station o
(Single Network)

0

Connection Channel Lst

Time Out (Sec) 30

Retry Tim

fo|

ag|

PLC Direct Coupled Setting

K[|

Afcessing Host Station

1¥iple CPU Setting

g i' i' Terget PLC
S PLCNo

2 3 4

Format PLC Memory

Connection Channel List

Connection nterace [USE <> [PLCModde

" sutiono 2
(7) Click

Target PLC

to select!

Target Memory | Eali

Fomat Type

((: Do not create 3 user setting system ares the required system area anm)

' Create 2 user setting system area

—

(@ clieck ) -
O

-
MELSOFT Application

~
[ . o

Memory will be formatted.
. Lg Do you want to continue?

No

O

s2.gxw - [[PRG]Write MAIN 1 Step]

online | Debug  Diagnostics  Tool  Window
& Read from PLC...

20 wWrite ko PLC.. .

Werifw with PLC,
ick!
(10) Click! o).

O

(To the next page)

4)

5)

9)

The personal computer side I/F is set to
"USB" by default.

If other means are used in order to connect
to the programmable controller CPU,
double-click an icon that represents each
connection type to change the setting.

In addition, check the connection destination
setting screen to make sure that the target
system is set to "No. 1".

When the setting is completed, click the

button.

The memory of the No.1 QCPU must be
formatted.

Select the [Online] — [Operate on the PLC
Memory] — [Format the PLC Memory] menu.
Select either one in "Format type" by
clicking.

In this training, select "Do not create a user
setting system area".

Click the button.

The memory of the programmable controller
CPU is formatted.

Click the button.

10) Click the [Online] — [Write to PLC] menu.



(From the previous page)

O

Online Data Operation

Connection Channel List

[Serial Port PLC Module Con System Image...
= ,m,l (12) Clickl |, o

1 Pichodue | B ntcligentFunctor yoiw | Ereaon Tagecoata 0 | ves )
Tele | Y
£ Eo Data ject & | Cancel Al Seectons

15 Nome Ttle | Target | Detai | Last Change

M D
“

<

2015/08/17 09:40.33
2015/08/17 09:40.33

Deai'| 2015/08/17 09:40:33

vl
v
0
o
[ Detai
[m]

2015/08/17 09:40:33

Necessary Seting( No Setting /  Aready Set ) Setifis needed( o Setting /  Aready Set )

Witng Size FreeVome  Use
26168ytes 1 203004 27568ytes Refresh
Related Functions<< ( Exeate ] ose |

U 6 v B 4 8

Remote Operation  Set Clock PLCUserData  Write Tite Fomatric ClearPLCMemory - Atanges e

O

-
Write to PLC

ANNRRNRRNNENERREN] 44
NERNNNNRNNNNREERER  10/a00%

Parameter Write : Completed -
Boot File Write : Completed

Remote Password Write : Completed

Program (MAIN) Write : Completed

Write to PLC : Completed

< |

[~ When processing ends, close this window automatically.

[ (14) Click!

11) The online operation dialog box appears.

12) Click the "Parameter + Program" button.

13) Click the button.

14) When the write to QCPU No. 1 is
completed, a dialog box on the left appears.

Click the button.



(2) Write to QCPU No. 2 (not required for single CPU configuration)
Just like No. 1, data such as parameters must be written to QCPU No. 2.

1) Set the target system to "No. 2" in the
Kot ox connection destination setting screen.
E i%%o% CC%H E%a CCJLMK % ol
= <l e

Muttiple-& etting

- | ——
— —— PLCNo 2

1 4

2) Just like QCPU No. 1, complete Step 6) to
13) described in (1) of this section for
QCPU No. 2.

* Formatting CPU program memory
* Writing CPU parameters and programs

3) When the write to QCPU No. 2 is

4f4 .
e ————— completed, a dialog box on the Ileft
NNRNNNNNNNNNNEEEEE  100/00% appears. Click the | Close | button.
Parameter Write : Completed -

Boot File Write : Completed

Remote Password Write : Completed
Program (MAIN) Write : Completed
Write to PLC : Completed

4 »

[~ When processing ends, dose this window automatically.

(@ ciicw

)
TanserSetup Connectont &S  4) In the connection destination setting
el v % L B §- | B | screen, click "1" in [Multiple CPU Setting]
CC IE Cont CC-Link Ethemet CC IE Field Q Series NET(I) PLC H
NETZH) oed Board Boad Bus Board Boad |, to select it.

PLC side I/F

==
Y

= 5) Click the [ OK ] button.

()
GOT CCIEField  Head Module

CCTE Cont CClnk Ehemet
Modue  NET/10(H) Module Module Master/Local
Module Moduie K|
PLC Mode [QCPU (@ mode)
m 2 Connection Channel List
No Specfication Other Station Other Station
(Sinale Network] (Coexistence Network) PLC Dwrect Coupled Seing

Connection Test

Time Out (Sec) [30 Retry Times [0

H N g 5) Ciick

CCIECont  CCIE Field Ethemet CC-Link.

NET/10(H) _]LI System fnage.
Phone Line Ce ion (C24).
[ ] [ ( o
Ethemet CC-Link c24 _]J el
Wiple CPU Setting

Bl =

234
(To the next page)



(From the previous page) 6) Push down the "RUN/STOP/RESET" switch
to the "RESET" position once (for about one
@ second) in QCPU No. 1.

The "ERR." LED flashes several (three to
four) times. (Reset is accepted and in
m progress)

- Turning off the "ERR." LED means reset
operation is completed.

anaaag

7) Return the RUN/STOP/RESET switch to the

[ (6) Perform "RESET" | "STOP" position.
RESET_RUN, REFERENCE
’ Reset the programmable controller CPU after a
—1 ! new parameter or a program is written.
o 7 Error and device descriptions before writing
must be initialized.




3.6 Monitoring Operation in Ladder Mode

In this section, operation of the CPU executing the program written to the
programmable controller CPU in Section 3.5 will be monitored using ladder monitor
operation.

Set the "RUN/STOP/RESET" switch of the CPU to
; llRUNll. N

(1) Click! -

Elgoal

1) Click (monitoring mode) on the toolbar.

Al
A

%

Ak

il

2) The monitor status dialog box appears, and the
8 ladder monitor is executed.

1 Monitor Status
L 0.200ms Local Device not Executed -

e BN !

(aXbXceXd) (e)

>—E et ii (a) Connection status
J

Connection status to the programmable
L LI controller CPU and simulation function is
N Kl : —— displayed.
(b) RUN/STORP state
Operating status of the programmable
controller CPU, triggered by the key
switches of the programmable controller
CPU or a remote operation using GX
Works2, is displayed.
(c) ERR status (PLC diagnostics)
Error status of the programmable controller
CPU is displayed.
The PLC diagnostics screen (*1) appears
by clicking the icon.
(d) USER status (PLC diagnostics)
User error status of the programmable
controller CPU is displayed.
The PLC diagnostics screen (*1) appears
by clicking the icon.
(e) Scantime
Maximum scan time of the monitoring
programmable controller CPU is displayed.
In Q series, it is displayed in unit of 0.1 ms.
*1: For PLC diagnostics, refer to Section 6.2.
The ON and OFF status of the ladder is as
follows.

o - A (> L F
o & 4 4> AF

*2: The displayed maximum scan time can be
different from an actual value.
(When online program change was carried out,
for example, a displayed value becomes larger
than an actual scan time.)
The actual scan time can be checked using the
program monitor list function (refer to the next

page).




|Training machine operation|

1) Turn ON the X2 switch then monitor T1.
2) Check that the timer T1 is reset when the X0 switch turns ON.

REFERENCE
* Program monitor list

A program monitor list can be used with the following steps.
1) Click the [Online] — [Monitor] — [Program Monitor List] menu.
2) The program monitor list appears. Check the actual scan time.

-
Program List Monitor

55=)

Entire Scan Time

Detail of Scan Time for Scan Execution

Monitoring Time(ms) | Total Scan Time(ms) Program({ms) 0.000
Scan 200 0.300 END Processing Time(ms) 0.300
Initial 0.000 Low Speed Program(ms) 0.000
Low Speed 0.000] Constant Wait(ms) 0.000

Execution Status of Programs

Program Execution | Scan Time(ms) | Execution Count | 4 4|
MAIN E= 0.000 52562 [

) §
3
@1 =
4
5
6
7
8
9
Stop Monitor

€

* Program
¢ Execution
¢ Scan time

¢ Number of executions

(a) Execution state for each program
Displays execution state for each program.

: Displays a program name.

: Displays a program type.

: Displays an actual scan time (current value).
When a program is in a stop (standby) state,
0.000 ms is displayed as a scan time.

: Displays the number of executions, which is
zero when measurement starts. (It returns to 0
when it reaches 65536.) The number of
executions is retained after a program stops.




3.7 Entry Ladder Monitor Operation

Multiple relevant ladder blocks can be monitored together by registering a ladder block.
Horizontally tiling ladder monitor screens allows monitoring another ladder while
monitoring the registered ladder all the time.

In this section, a ladder block is registered from the program written to the
programmable controller CPU in Section 3.5 for monitoring.

PRG]Write MAIN 49 Step]

| Online | Debug  Diagnostics Tool Window  Help (1 ) SeIeCt [Onllne] [Monltor] [Entry Ladder
| ResdfromPLC. L o a2, Monitor].
=4 Writeto PLC.. K K| Atk e YR W | 3 e U |
| i ol WIS L.

Verify with PLC... T

Remote Operation(S)...

Password/Keyword ,

PLC Memory Operation ’

Delete PLC Data...

PLC User Data ’

Export to ROM Format.

Program Memory Batch Download

Latch Data Backup ,

PLC Module Change ,

Set Clock.

Monitor » | G Monitor Mode 3

Wagch » | G2 Moniter (Write Mode) ShiftF3

Local Device Batch Read +Save CSV #8| start Monitoring (All Windows)

B £/ Stop Menitoring (All Windows)
= y
< K150 o
sma12 100 ange Valye Format(Hexade
7Y S I N i
L (1) Click!

Interrupt Program List..

Monitor Condition Setgag

_@ Entry Ladder Monitor \J

B (2) The Entry Ladder Monitor screen is
displayed.

(3) Click the [Window] — [Tile Horizontally]

Window | Help menu.

Lascade
Tile Vertically

( Tile Horizontally

1 [PRG]Write MAIN 49 Step

2 Entry_Ladder_Monitor
Other Window...

O

(To the next page)



(From the previous page)

O

(Entry ladder monitor screen) (4) Select a ladder block in the ladder program

m—t and select [Edit] — [Copy].

(5) Select [Edif] — [Paste] on the Entry Ladder
Monitor screen.
The copied ladder block is pasted.

jE=njEen ==

"
—
. nod .

(Ladder monitor screen)

@ (6) Select on the toolbar or the [Online] —
[Monitor] — [Monitoring Mode] menu.

j Monitoring of the registered ladder block is
started.

=1

W oW G

A==

T

#la)egaal

I3

S—— — (7) The entry ladder screen switches to the
=;4'1 monitoring mode.
1l (8) Turn ON/OFF X2.
LR Change of the current value of the timer can
S . be monitored.
{
(9) After clicking the title bar on the monitor
screen, scroll the ladder monitor so that
r, monitoring any step is possible while
w5 monitoring on the entry ladder monitor screen
e ) at the same time.

=EE O | o3om |

) [PRGIMoritorBiecuting MAIN (Resd Only) 49 tep E s |
% Exn .

e %
o

REFERENCE

The following functions can be executed on the entry ladder screen.
1. Deletion of ladders in increments of ladder blocks 4. Device test
2. Device search, instruction search, and character string search 5. Zoom in and out on screen
3. Displaying comments, statements and notes 6. Drag and drop on the entry data monitor

3-18




3.8 Device Batch Monitor Operation

Monitor device statuses of the program written to the programmable controller CPU in

Section 3.5.

There are two types of device monitors: "Device/Buffer Memory Batch Monitor" and
"Watch Window". In this section, perform "Device/Buffer Memory Batch monitor",
which is monitoring of a specified one type of device.

PRG]Write MAIN 49 Step]
Online | Debug Diagnostics  Tool Window  Help
{ &8 Resd from PLC... TN PRy
e

W wiite to PLC.. |41k e | e e e |
( chio | 37 $0 37 3k0 | s e i1 S0
Verify with PLC...

I

1
5.

Ho

| Remote Opention(s)..

Password/Keyword v
PLC Memory Cperation >
Delete PLC Data..

PLC User Data »
Export to ROM Format...

Program Memory Batch Download

Latch Data Backup »
PLC Module Change »
Set Clock...

"~ Monitor v el )
W sl (1) Click! ], 2

Local Device Batch Read +Save CSV

L< K150

SMa12 M100 h A afo &

34 f— H  Device/Buffer Memory Batch J
ProgramT
Interrupt Program Lict...
Device

& Device Name x| TIC Set Value Reference Program

tart Monitoring (All Windows)

top Monitoring (All Windows)

"2 M % 3

© Buffer Memory
Display format
2 163/ 32| 82| 64| wst| [T 16 | oevass.. Open. save... || [Donot dsplay commepfs
Device Flelp[cs]alsl8]7]6]5/4]3]2]1]0 B

(2) Click!

U

T/C Set Value Reference Program =)
[l
e (3) Select
Program
(3) Click!

O

Device

 Device ame | [ CO =] |vic set value Reference program AN Reference..
" Buffer Memory [ =1 [ ~] [oec =]
format
1 32(32| 64| et 16 | Detois Open... Save. [Do ot display comment ™ =
beve__JFElDIcB[Als[8]7[6]s /431211 ]0] Bl

g
5[(4) Specify a device nameJE

O

(To the next page)

- Set the "RUN/STOP/RESET" switch of the CPU to
. llRUNll.

(1) Select the [Online] — [Monitor] —
[Device/Buffer Memory Batch] menu.

(2) Click the Reference button and select the TC
setting value reference.

(3) Select "MAIN" and click the button.

(4) Input "CO" in Device on the device/buffer
memory batch monitor dialog box and press

key.



(From the previous page)

O

& o o = T
Device
 Deviceome [0 =] T/ setVaue Reference program AT geference...
© Buffer emory. [ =] [ =] foec =]
Oaplay fomat
votyvake... || 2 |01 2222 64 rsc|i| 16 | vt | gpen.. | ssve.. || orotamaveomens <]
evke | Contact ol Settng vake | Gurentvake | =
1000
T T 0T ]
o Deviceutfer Memary B Mnitr 2 (onitoring) 8 Een =

] 1icset Ve Refemcarogan |
[ =] [ es
Oigiay fomat
veatyvsve... | 2 |70 3R( 88 S| me| [ 16 | oets.. | open.. | _se.. || oratamiemnens 5]
vae ||

Deves | cormmet Coi [ settngyae | curentias
[

i Device/Bufer Memery Bech Meritr-1 (Monitoring) = @=
Deves
@ Device Name [CO | T/CSetvahse Reference Program MAIN Rafarance .. |
 outrer oy ] = ] ==
Outay ot
o [@]®
o
i
-
s "
0
feco T Kevd0
0 stz
o
1 r
10—} {rRsT T

(4) Monitoring of the specified device is started.
(C0 and subsequent devices are displayed)

(5) Perform device batch monitoring of TO in the
same way. (TO and subsequent devices are
displayed)

(6) When the screen is tiled horizontally with the
ladder monitor screen, device statuses can
be checked both on the ladder display and in
the list, which facilitates monitoring.

Click the [Window] — [Tile Horizontally]
menu.

REMARKS

Device test operation can forcibly change
device statuses while monitoring devices by
the device/buffer memory batch monitor.

For device test operation, refer to Section
3.10.




3.9 Entry Data Monitor Operation (Watch Window)

ect) - [[PRG]Write MAIN 49 Step]

Devices which are not monitored on the ladder monitor screen cannot be directly

monitored.

Monitor them by either "Device/Buffer Memory Batch Monitor" or "Watch Window".
In this section, perform monitoring by "Watch Window", which is for a device registered

by the user.

View L,Q"‘mf Debug Diagnostics Tool 7windcwy Help

Toolbar AN AR NN TS T |
Statusbar 26 K| A U YIE AE |a HE ) 1
F3 CFI0 | SF7 SF3 aF7 aF5 | saf5 saf6 saf7 safd | aF5 cafs
Color and Font.
\ Docking Window > | Navigation |
Comment Cirl+FS | fE| Element Selection
Statement Col+F7 | el ouput
Note Cl+F8 e Cross Reference
Display Lines of Monitored Current Value(W)... | Device List
Display Format for Device Comment(Q)... il Device Reference
Display Ladder Block » Watchl ‘ ]
Device Display » y ks
) Watch3
&) Zoom.. Watchd
Text Size & (1 ) Click! le Monitor »
Open Other Window » [ : e Guidance
Move SFC Cursor » |y Eind/Replace
Open Instruction Help... Ctrl+F1 Debug >
et ax
Device/label | Cumert Vel | Dets Type [ Qs | Device Comment.
(2) Input!
s e
i Uled ot = on 7
X2 SMaTT
—F—t e
I
x K00
4| } m
0
Watch 1(Menitor Executing) =]
Device/label | Curent Vae | Data Type [ Class [ Device [ Comment T Kav40
Y70 Yo 512
m |
_um I

(1) Click the [Display] — [Docking Window] —
[Watch (1) To (4)] menu.

*

In this training, select (1).

(2) The watch 1 window is displayed. Select the
row to be edited, click the Device/Label field,

and input "Y70".

®)

The input device/label will be registered.

(4) Click the [Online] — [Watch] — [Start

Watching] menu.

The current value of the registered
device/label is displayed on the window.

Device test operation can forcibly change device statuses while monitoring
devices by Device/buffer memory batch monitor.
For device test operation, refer to Section 3.10.



3.10 Device Test Operation

Debug operation can forcibly turn ON/OFF bit devices (X, Y, M, L, B, and F) or forcibly
change the current values of word devices (D, W, T, C, etc.).

There are two methods of operations. One is double-clicking a device during ladder
monitor and the other is using the device test dialog box.

In this section, perform a device test of the program written to the programmable controller
CPU in Section 3.5.

- Set the "RUN/STOP/RESET" switch of the CPU to -
- "RUN". :

j Click (monitoring mode) on the toolbar.

:

s wlla)e el

(1) Operation by double-clicking a device during ladder monitor.
e Turning ON/OFF internal relay M100 or input X1.

a2 Select M100 on the ladder monitor and
double-click it with pressed.

\ 0 (Alternatively, (Shift}+ <J | keys)
. : Select X1 on the ladder monitor and
[ CSHIf] + double-cliokl ] double-click it with pressed in the

same way.

(Alternatively, + keys)

48

e Setting the current value of CO to 990.

. . k1000 1) Select CO on the ladder monitor and
1) [Shift] +double-click! (
{0 [SH +double-<ie D double-click it with [Shift pressed.

4\@ (Alternatively, | <J | key)

[ Vodity vatue =) 2) Select "Word [Signed]" from the "Data Type"
Device/Label Ig I|St bOX
Device/Label
[co I 3) Input "990" in the "Value" list box.

Lo Je Jo )

4) After finishing the setting, click the Setting
button to change the current value of CO to

Data Type (|w°rd[5igned]

' DEC
" HEX

Value 990

Settable Range|
-32768 to 3276

(3) Input “990”! (4) Click! 990.
Execution Result<< Close
Execution Result
Device/Label Data Type Setting Value
Reflect to Input Column Delete(C)




-

(2) Operation on the Modify Value dialog box
First, follow the procedure below to display the Modify Value dialog box.

: MAIN 43 Step]

Debug | Diagnostics Tool Window Help

=l Start/Stop Simulation

B Modify Value... )
Eorced In#ut Output Registration/Cancellation...
Device Tesf with Execution Condition 3
ngpll'nl (1) Click! »
Scan Time Measurement...

Step Execution 3
Break Setting »
Skip Setting 3
Mo dify Value 3]
Device/Label I EBuffer Mermary 1
DevicefLabel
| =l
DataType [ait ~|
oM | OFF Switch OMJOFF ‘
Settable Range
Execution Result< < Close
Execution Result
Device/Label Data Tvpe Setting Yalue

Reflect to Input Column | Delete(C) |

(1)Specify a bit |

|

Modify Value
device!

Device Label IBUIICI |'|l:||lu| V1

=

(

[M100

Data Type |Bit

(2)Click!

=]

o |

(

1) Click the [Debug] — [Modify Value] menu.

2) The Modify Value dialog box is displayed.

Turning ON/OFF output Y75, internal relay M100, or input X1.

1) Specify the bit device to be turn ON/OFF in
"Device/Label". (in the case of M100)

(L J(oJLo])

2) Turn ON/OFF the specified bit device using
the following buttons.
: Forcibly tums ON the specified bit

device.
OFF : Forcibly turns OFF the specified
bit device.
| Switch ON/OFF | : Forcibly inverses

ON/OFF status of the
specified bit device.



e Setting the current value of Timer T1 to 100.

(1) Specify “T1”! (4) Click! 1) Specify the word device (T1) whose value is
Device/Label going to be changed in the "Device/Label
UTI ﬂJ list.

Data Type |word(Signed] =]

Value

2) Select "Word [Signed]" from the "Data Type"
list box.

(3) Input “100”!

3) Input"100" in the "Value".

L1 Jlo JLo])
4) Click the button.

POINT

When the programmable controller CPU is in the RUN status, if a coil whose
input signal of output condition is OFF is forcibly turned ON, the output of the coil
turns ON only for a moment because priority is given to the execution of the
program.




3.11 Online Program Change

Change a program when the programmable controller CPU is in the RUN status.
There are two types of methods for online program change as follows.

e Online change (ladder mode) : Writes only the changed part of the program
¢ Online change (files) : Writes programs and files such as device
comments together.

e When data change, program change, or status control is performed from a
AWARNING personal computer to a running programmable controller, configure an

interlock circuit outside the programmable controller system to ensure that
the entire system will always operate safely.

Furthermore, for the online operations performed from a personal computer
to a programmable controller CPU, predetermine the system’s corrective
actions in case of a communication error caused by poor cable connection,
etc.

ACAUTION e When performing online operations (program change while a programmable
controller CPU is running, forced input/output operation, operating status

changes such as RUN-STOP, and remote control operation) for the running
programmable controller CPU from a personal computer, read the manual
carefully and ensure sufficient safety before operation.

When changing a program while a programmable controller CPU is RUN
(online program change), a problem such as program corruption may occur
depending on operating conditions. Fully understand the precautions
described in this section before use.

POINT
Precautions for online program change
* Parameters and programs on the CPU memory before change and ones on
GX Works2 must match.
* Up to 512 program steps can be written at a time in online program change.
* For details of online program change, refer to Appendix 1.

In this section, perform online change (ladder mode).
Change the setting value of Timer T1 to 100 seconds as follows.

Ll
j (1) Click (monitor write mode) on the

- toolbar.

3 77 | s s (S |

(1) Click!

O

(To the next page)




r
Monitor (Write Mode)

(From the previous page)

) Execute the function below when mode is changed.

[V Change the online change setting in Options to ‘Execute online change by Compile'.
(Please check the online change setting in Options if you want to edit another program)

[V Verify PLC and editing target program of GX Works2.

(2) Click!

O

‘= j—‘ (3) Double-click! °
[eoD T Kevan

U

Enter Symbol

Ee[o-

==
~][T1ki000 «— (4) Change! E Exit | Help ||

52 C:VGX Works2.gxw - [[PRG]R Wr

Compile | View Online D -
(5) Click!
4= Buid
[ B4 Online Program Changs  Shift+F4
= Rebuild Al Shift+alk+F4
{
gj

MELSOFT Series GX Works2

ution
h

Target Program: MAIN

(6) Click!
(= )

&

-

MELSOFT Series GX Works2

o

Ol Online change has completed.
L There are 500 online change maintenance steps remaining.

(2) Click the button.

Select TO on the
double-click it.

ladder monitor and

(3)

Change "K200" to "K1000".

5) After the change, click the

[Conversion/Compilation] — [Conversion +
Online Program Change] menu.
(If "Change the optional online change setting
to "Execute online change by Conversion
(+Compilation)" is checked in step 2, online
program change can be executed by the
normal conversion process ([Conversion] —
[Conversion] menu/Function key [ F4]).)

A "Caution" message is displayed. Check
and understand the description and click the

button.

(7) The message "Online program change is
completed” is displayed. Click the

button.

CAUTION

If the program on the programmable controller CPU and that on GX Works2
before modification do not match, online program change cannot be executed.
When it is uncertain that they match, conduct verification, make modifications on
GX Works2, and then perform online program change.
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[Training machine operation|

When turning ON X2, T1 is increased to 1000.
Digital HMI (Human Machine Interface)

—

T T

60og| [boog| | Heg]

el ==

02130 ) CoEamr )

SNENN
POINT |

Precautions for using rise, fall, or SCJ instruction
(1) Fall instruction
Even if the execution condition for a fall instruction in an online changed
ladder *1 is not satisfied (in continuity state), the fall instruction is
executed.
For fall instructions, refer to the programming manual of QCPU. The
following are examples of the instructions.
Fall instruction: PLF, LDF, ANDF, ORF, MEF, FCALLP, EFCALLP, and
XCALL

ON/OFF status of contact L . . .
. . Rise instruction Fall instruction
(Continuity state at online change)
OFF Not executed Executed
ON Not executed Not executed

*1: When a new ladder block is inserted without changing existing

programs, the added program is written together with the next ladder
block to the programmable controller CPU. (If the next ladder block
does not exist, the previous ladder block is written together.)
Thus online program change may not be completed at a time
depending on the number of program steps of the added program and
the previous or next one. In this case, reduce the number of steps
written at a time and perform online program change in several times.

<Example>
o 4701 KIOIF [PLS o 7
MO
a L [HOY K5 on N
! | - 7| Programs added by pasting
{sfr w1 3 | and inserting a row
M1
Ml izer w3 | Programs on the left is also
ol M ke s ot k1 writtten”to the programmable
controller
| [RST Y48 ]

(2) Rise instruction
When writing is completed, even if the execution condition for a start-up
execution instruction (PLS instruction / OP instruction) is ON, the start-up
execution instruction is not executed.
When the execution condition turns OFF — ON again, the start-up
execution instruction is executed.

(3) SCJ instruction
When writing is completed, if the execution condition for SCJ instruction is
ON, the instruction executes a jump to the specified pointer without
waiting for 1 scan.
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3.12 PLC Verify Operation

Compare and verify programs, parameters, device comments on the programmable
controller CPU with data on GX Works2.

1) Click the [Online] — i ith PLC .
s2.gxw - [[PRGJR Write Monitor Stopping (1) Click the [Online] = [Verify with PLC] menu

Cnline | Debug  Diagnostics  Tool  wWindow
| Read from PLE..,

(1) Click!
# ﬂrite ko F'L';/-

Werify with PLC, ..

Remote Operation(3). ..

Redundant Gperation...

Password/Keyword »
s - (2) The Online Data Operation dialog box is
e e displayed. Click Parameter + Program.
‘ (=} « m! € Bead © wae 2) Click!
0 Picroduie | B tntelioent Functon Modue : es ) .
o : (3) Click the | Execute | button.
£ Edt Data Seled A1 | Cancel Al Selections Module Data i}
Target | Detai
fﬂﬂcma q'ﬂvmnaa
'~ fom Program(Program File) - Som Program(Program File) v
A MAIN v A MAIN v
=) &4 Parameter | _Defail| - X Parameter v
B PLC/Network/Remote Password/Swit. W - B PLC/Network/Remote Password/Sw. 4
=) Global Device Comment u) = Device Memory O
€} COMMENT O [Detai] &9 Device Data [m]
=8 Device Memory O _Detai
B8 MAN [a]
e St oS ) St e Ty ) P
g Sae 0Bytes | |F‘"de2!k'l.\44 quam;ﬁ\shﬁu Refresh
Reted Eunctons << [ (3) Click!
oo Sacwx  Acumiw  WreTe e emewen apenc
e ——————— “=  (4) The verification result is displayed.
SowceDaMame |  DesatenDa@Meme |
CurentHerarchy [Venfy Result st
e matta] _ To check details of data, double-click the

& Verfy Result

—— o - e corresponding row.

T

(@ Double-click! )

O

0 Verfy Result [PLCVerity] P | a

— = (5) The detailed result is displayed.
SorceDataNeme  [PCMetwork  DestnatonDataMeme |PicMemorx

Cuenthierzchy |

Verdy Resul Lt _Detail Verty Resut2) |

Parameter Veriy Result
[No unmatched areas.

(5) Displayed!



3.13 Read from PLC Operation

Read programs, parameters, device comments on the programmable controller CPU.

(1) Click IE| on the toolbar or the [Online] —

R Write MONitor 510 gt {6 [Read from PLC] men
u.

(1) CI| k!
Diagnostics  Tool

ey - (2) Click to select the program and the parameter to
ey S| ‘ be read on the "CPU module" tab.
-E“ (2)Click to select data | [(2) Select a target memory!] Alternatively, click "Parameter + Program".
TeR to be read! l
= B s ——— Also, select "Program/Device Memory" in
= upmbﬁ 1 %_ "Target Memory"
- m Program(Program File) & paal] 0ry/Devce Memor
A MAIN 3 2015/08/17 11:39:12 | Memory Card(SRAM)
;'I“PC/MM/Re P; vord/ Sy 2015/08/17 10:31:22
Ca— O e &ih J (3) After finishing all selections, click | Execute |.
. V:msaaym\ No Setting /  Already Set ) Set ff & is needed( tting /ﬁ::::ysq ) (3) Cllck!
s S OBytes | 1 m;ussz 2.808Bytes Refresn.
Related Functions<< Execute Close:

P 8 65 6 B & 8

Remote Operation  Set Clock PLCUserData  Wiite Tite FomotPLC e PCHenary  ArengePlC
Memory

O

[ MELSOFT Appiication (S (4) When the project is already under editing, a

B Foramete: akeadyexists: dialog box asks whether to save changes.
"! Are you sure you want to overwrite the existing file? Cllck i

Yes to all | No
["Read from PLC (5) The dialog box showing the read progress is
displayed.
(6) When the read is completed, the message
R "Completed" is displayed. Click the

button.

4/4

AENNNNNNNNNNENEEEE  wo/wo%

Parameter Read : Completed -
Boot File Read : Completed

Remote Password Read : Completed

Program (MAIN) Read : Completed

Read from PLC : Completed

4 3

[~ When processing ends, dose this window automatically.

( Jl{ ) click!




3.14 Termination Operation of GX Works2

foF MELSOFT Series GX Works2 ...ettings

| Project | Edit  FindjReplace  Compile  Wiew
H [ Hew... Chrl+r
:|[F¥ Cpen... Chrl+C
‘| Close
: B Save Chrl+5
o
(1) Click!
Exit () )
(" MELSOFT Series GX Works2 =)

J_\ Do you want to save the project?

No Cancel

If the ladder is not converted.

MELSOFT Series GX Works2

Thers is unconverted lsdder cods in the progran.
1\ Any changes made since the last buld willbe Iost.
e ol sUre You want to continus?

*If you choose to continue, the unconverted ladder code will be replaced with the previous build versian,
* Ta keep the changes, select Mo, convert the |adder code, and try again.

Data Name:MAIN

Mo Zancel ‘

(1) Click the [Project] — [Exit] menu.

(2) A confirmation dialog box is displayed. Click
the button.
GX Works2 is terminated.

The dialog box on the left will appear depending
on the status of the project.

Yes |rrrrrrrrreeeeeees Exits GX Works2  without
conversion.
------------------ Does not exit GX Works2.
YeS ................. EXltS GX Worksz
after saving the project.
.................. Exits GX Works2
without saving the project.
Cancel |--wwweeeeee Does not exit GX Works2.



3.15 New Read from PLC Operation

Newly read programs, parameters, device comments on the programmable controller
CPU.

8 (1) Click the [Start] button.

ces (2) Select the [All programs] menu.

(3) Select the [MELSOFT application] menu.
(5) Clickl (4) Select the [GX Works2] menu.
(5) Click the [GX Works2] menu.

1
, Creating a shortcut of GX Works2 on the !
! desktop will facilitate starting up GX

1
! 1
! 1

S EAR B BB

l";‘? ‘T e R I
&

All Programs

(4) Select!

Works2.

(6) GX Works2 starts.

(6) GX Works2 starts.

2.e5w - [[PRGJR ! (7) Click the [Online] — [Read from PLC] menu.

online
|‘.- ead from PLC... |

R
ﬁ Wirite to PLC. ..

PIC o e (8) Select "QCPU (Q mode)" from the "PLC" list
L‘[ (8) Select “QCPU (Q mode)! box.
PLC Series: o oK
(T ) T ) (9) Click the button.
(9) Click!

U

(To the next page)



(From the previous page)

Bt—Lj ° °
mrel (12) Select! S e mmemets e

Transfer Setup Connectionl =
C side
Fosel? i.. m* ET« il
CC-Link Bhemet  (CIEField  QSeries NET(D) PLC
Board Board Bus Board Bod ),
3
H
GoT CCIE Field  Head Module
Master/Local
Module |
PLC Mode [QCPU (@ mode)
[ﬁ o e
No Specificatior] Other Station Other Station
{Single Network] {Coexistence Network) AL e e
Connection Test
Time Out (Sec) [30 Retry Times [0 m——————
PLC Type
CCIECont  CCIE Field Bthemet CC-Link [=2] i |
NET/10H) (1 1 ) Click!
ao|
Phone Line Glpnection (C24).
( oK
CCIECont  CCIEFeld  Ethemet CCLink c24
NET/10(H) Cancel
Accessing Host Station JJ
Mutiple CPU Setting
] g g ] Terget PLC
Not Specfied =l
12 3 4
Online Data Operation [
Connection Channel List
[ Serial Port PLC Module Connection(USE) System Image..

Remote Operation

SetClock

P 8 65 5 8 & 8

PCUserData  Write Tite FomAtPLC  CearPLCMemory - ATege FLC

Tele/Project Name | Target Y Deta | Last Change Target Memory Sae
i || I
1) Symbolc Infomation Program Memory!/.
- 7)PLC Data
Som Program(Program Fie) (]
AN v 2015/08/17 11:39:12 2344 Bytes
)45 Parameter )
B PLC/Network/Remote Password/Sw. v 2015/08/17 10:31.2 464 Byes
=118 Device Memory W |oessi
\ & Device Data [w]
Necessary Setting( No Settng /  Aready Set ) Settis needed( o/ Aready Set ) (13) Click! -
Witing Size Free Volume
OBytes [ 1 242952 2.808Bytes Refresh
Relsted Functions<< Exeate Close

O

.
Read from PLC

[

L L ‘y‘—m
AENNNNENENNNENEEND G
MENNNNNNNNNNNNEERE  iov/we%
[

D0A0:Q62DAN Read : Completed -

Parameter Read : Completed M
[Boot File Read : Completed

Remote Password Read : Completed E
Program (MAIN) Read : Completed

Read from PLC : Comnl
(15) Click!

[~ when processing ends, do:

<

this window automatically.

(To the next page)

(10) Check that settings in Transfer Setup are
as follows.

Personal computer side I/F : Serial (USB)
PLC side I/F : CPU module
QCPU (Q mode)

Other Station Setting : No Specification

(11) Click the button.

(12) Click to select the program and the parameter to
be read on the "CPU module" tab.
Alternatively, click "Parameter + Program".

(13) Click the button.

(14) The dialog box showing the read progress is
displayed.

(15) When the read is completed, the message
"Completed" is displayed. Click the

button.



(From the previous page)
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(16) Click the data read from "No Execution Type"
in the project list to display the sequence
program.
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Chapter 4 Designing Maintenance Measures

It is necessary to consider the maintenance in the design stages in order to achieve a
design that is less susceptible to failure or accidents and is easily maintainable.

4.1 Preliminary Actions to Implement Maintenance Measures

(1)

()

®)

(4)

Adopt products with fewer failures

To put it simply, products with high reliability should be used, but the following
points should also be considered.

1) Is the manufacturer reliable?

2) Is it accredited by various national and international standards?

3) Is the design simple?

4) Does the product have good performance with low failure rate?

5) Is the industry reputation good?

System design with good serviceability

The following points may be considered to design a system that can be easily

maintained.

1) Adopt a programmable controller for which the parts and products are easily
available.

2) Adopt a programmable controller having high serviceability with
self-diagnostics function, etc.

3) Adopt a programmable controller in which the programs can be easily read,
changed and stored.

4) Design the system so as to automatically display the defects.

5) Carry out the design in a space in which maintenance, inspection and repair
work can be easily carried out.

6) Design the system such that the parts replacement, product replacement,
wiring change etc. can be carried out easily.

Copying sequence programs into ROM

Running a sequence program stored in program memory is convenient and
facilitates program changes. However, lightning surge noise, power supply failure,
or others can cause loss of the program.

To prevent the trouble, store them in standard ROM or a memory card (ATA/Flash
ROM), which ensures safety.

Backup of sequence programs

Be sure to make backups of sequence programs in hard disk drives or CD-ROMs
so that they can be easily written when the programmable controller fails and
needs restoration.

Describe the day, month and year and details of changes as a comment on a
backup file.




4.2 Using Programmable Controller with High Serviceability
MELSEC-Q has an excellent RAS function and self-diagnostics function.
4.2.1 RAS Function

RAS function is a generic term for the function improving [product reliability],
[equipment availability] and [serviceability].

Table 4-1 RAS Function

Name Meaning RAS function (other than self-diagnostics function) of
programmable controller

R |Reliability Reliability of the Because the required quality is realized during the
hardware or design, production and quality assurance phases,
system that relates |the product is highly reliable and has a low failure
to failures rate

A |Availability Effectiveness or * A module can be replaced in a single operation
availability as * 1/O module working during the power-on
equipment * Sampling trace function

* Latch function

S [Serviceability  [Ease .Of SeVICe 1, Remote PAUSE function

Function improving . .
A ¢ Multiple-user debug function
the availability of A . h
. * Monitor function by peripherals

equipment

RAS concepts

If the equipment fails for the first time in five years, R (reliability) can be deemed as
high.

On the other hand, if there is no spare part or it takes long because of a lack of
experience in recovery, S (serviceability) is deemed as low, thus resulting in A
(availability) being poor.

Additionally, if the equipment sometimes fails, but can be recovered in a short time, R
(Reliability) may be low, but S (serviceability) is high, causing A (availability) to be
excellent. RAS function requires the three functions to be high in a balanced manner.



4.2.2 Self-Diagnostics Function

(1) Self-Detecting the Error Definition of the Programmable Controller
Function that enables the programmable controller CPU to automatically detect an
error occurring in the programmable controller and to turn on the predefined bit

device (bit signal) or to store an error number in the word device (word signal).

Table 4-2 Self-diagnostics Function

Procegsmg Sample error items that can occur
function
Displays the » Self-diagnostic error (indicates the total number of self-diagnostic errors)

diagnostics result
by turning ON or
OFF bit signals

Special relay
(SMO to SM1199)

Operation error (indicates that an operation error occurred)

Battery voltage drop (warns that the battery for backing up the memory
has low capacity now)

AC down detection (instantaneous power failure or voltage drop within
the specified instantaneous power failure time)

I/O module verification error

(The mounting status of the 1/O module differs from that which was
registered during the power-on)

Watchdog timer error

(Program scan does not complete within the specified time, causing the
operation to hang up)

Fuse blown detection (detects a fuse blown in the 1/O module)

Displays a code
number for the
diagnostics result
using a numerical
value (word data)

Special register
(SDO to SD1431)

Fuse blown (I/O number of the output module where the fuse was blown)
I/O module verification error

(I/O number of a module whose the state differs from the mounted state
when the power supply was turned on)

Number of AC power supply failures (number of instantaneous power
failures or voltage drops of AC power supply)

Self-diagnostic error (number of the error when the self-diagnostics
detects an error)

Error step (step humber of a program that generated an operation error)

1) When a trouble occurs in the programmable controller, trouble contents can
determined by using a peripheral to read the contents of the self diagnostics result.
Take corrective actions according to the contents to shorten the recovery time.

2) In the event an operation unexpectedly stops, etc., the power failure or voltage
drop of AC power supply can be determined to be a cause if AC down detection is
turned on.

3) When contacting the manufacturer, informing them of the self diagnostics result
(error number) would let them locate the cause faster.



(2) Todisplay the list of error codes in GX Works2

m 1) Select the [Help] — [GX Works2 Help] menu.
Help

K G Works2 Help. ..

Cperating Marual 3
Abaut...

N—

2) The GX Works2 help is displayed.

3) Select "CPU Error Help" and choose your
programmable controller CPU from the Help
menu.

In this case, double-click "Q series PLC (Q
Mode)".

4 Regitered

CAP_|NUM_ SCRL

4) The error code list of the chosen

programmable controller CPU is displayed.
Double-click the error code whose description
you want to check.
In this case, double-click and select [Error
Code 1000 to 1610] — [Error Code 1000 to
1035] — [Error Code 1001 MAIN CPU
DOWN].

CAp NUM SR

5) The system displays the details such as the
cause and corrective action of the selected
error code.

 Drscess C2T, Racundant CBD

I i 0
=

(1) Matfactiring e 3 s or ot reasr,

@ Hsde fiwe.

) (This e neov,
FMOV,

Corrective action

UL e —

@ @ease comsule

IOV, 204

S8 20 2| Wivessal moded QCFY aly)




(3) What are special relays and special registers?

These are the devices whose applications are fixed in the programmable
controller.
They are used for error detection, CPU module operating status and special
functions.

(They can be applied or not depending on the CPU type.)

[Sequence program of the application example]

(Battery low)
SN!52

(1 second clock)

SM1

_| |7
Error

detection SM56
—

(Self-diagnostic error)

(Operation error)

SM400 (Always ON)
—

{ Y77 1 Y77 lamp flashing due
to CPU battery low

BCD SDO K4v40 H code to the digital HMI

m

M

application instruction

-
XT
—t { MOVF iH0210: sbeit 1 Day:2:, Hour 110:
— [ VOVP {H40200  50zi2  H Minutei40, Second 20
= L PLS SM210 1 Clock data set request
Clock X7 lock
function i M2 > Clock data read request
SM400 (Always ON) . . -
— L MOV SD2i6  Kéveo 1 Displays year (in 2-digit)
and month
r { MOV SD2UY K4V50 1 Displays day and hour
— { MoV sD2i2 K4v40 1 Displays minute and second

SDO

SD4

REMARKS

* If the annunciator of the device for failure detection is turned ON, an error code
"9000" is stored in SDO.
Use a peripheral to read the error individual information and check the program
of the numerical value (annunciator number).

* The error diagnostics information is stored in the following devices:

: Stores the diagnosed error code using a BIN code.

: Stores the date and time when the SDO data was updated.

: Stores the category codes that determine the description of the

error information stored in the common information (SD5 to

SD1 to SD3

SD5 to SD15

SD16 to SD26

SD15) and the individual information (SD16 to SD26).

: Stores the following common information (either of the following

"1)" to "5)") corresponding to the error code (SDO0):

1) Module number 4) Program error location
2) File name/drive name 5) Cause of switching

3) Time (setting value)

: Stores the following individual information (either of the

following "1)" to "6)") corresponding to the error individual
information (SDO):
1) File name/drive name 4) Parameter number
2) Time 5) Annunciator number/CHK
(actual measurement value) instruction failure number
3) Program error location 6) Intelligent function module
parameter error

Outputs self-diagnosis error

(Human Machine Interface)
BCD SD1010 K4Y50 H Outputs the step number of

operation error to the digital
HMI (Human Machine Interface)




(4) Todisplay the list of special relays and special registers in GX Works2

M 1)  Select the [Help] — [GX Works2 Help] menu.
Help

) GXWorksZ Help...

Cperating Manijal

2) The GX Works2 help is displayed.

3) Select "Special Relay/Register Help" and
choose your programmable controller CPU
from the Help menu.

In this case, double-click and select the "Q
series PLC (Q Mode)" menu.

o — — —== 4) The system displays the error code list of the

. special relays and special registers for the
chosen programmable controller CPU.
Double-click and select the device whose

(4) Double-click! description required you want to check.

e L= S In this case, double-click and select the

=== [Special Relay (diagnostics information)

Heesoeor [Number SMO to SM165]] — [Number SMO to

16] — [Number SMO Diagnostic errors].

888050 EBEEEED0EEE

= CAP_NUM_SCRL

5) The system displays the detail of the selected
special relay device.

& _SnDagmostic o %
A Relay List[Nuaber SM0]

able PLCHigh Perrmance modsl QCPT, Brocess CPU, Bedundane CBT, Remors IO modsls

Related itemGeneral notice

Nusbersto

[r——
o B

Exonion

i (1) This relay sums onif an ervor is detected by diagnostics.

eicson)

* | setvy (Wi seny

Nunbers\to

|| DeaningOFF Mo crrer

S0z | on B 9




4.3 Safety Design Using a Fail-safe Circuit

e Configure a safety circuit outside the programmable controller so
@WARN I NG that the entire system can operate safely even when an external
power supply error or a programmable controller failure occurs.

Failure to do so may cause an incorrect output or malfunction,

resulting in accidents.

(1) Configure safety circuits such as an emergency stop circuit,
protection circuit, interlock circuit for opposite operations such
as forward/reverse rotations or interlock circuit for machine
damage protection such as upper/lower limits for positioning
outside the programmable controller.

(2) When the programmable controller detects the following error
status, it will stop operations and turn OFF all outputs in the
case of (a).

In the case of (b), it will hold or turn OFF all outputs according
to the parameter setting. Note that the AnS series module will
turn OFF the output in either case (a) or (b).

Q series modules AnS series modules
(a) When overcurrent protection or
overvoltage protection of the Output OFF Output OFF
power supply module works
(b) When the programmable controller All outputs will be
CPU detects a watchdog timer retained or OFF, Output OFF
error and the like in the depending on
self-diagnostics function parameter setting

When an error occurs at the I/O control part where the
programmable controller CPU cannot detect, all outputs can
be turned ON. Configure a fail-safe circuit or some
mechanism outside the programmable controller so that the
machine operates safely in such a case.

(3) Outputs may remain ON or OFF due to a failure of an output
module relay or transistor. Configure an external circuit for
monitoring output signals that may lead to a serious accident.

e Configure a safety circuit such as a fuse outside the output
module because smoke or fire may result if a load current
exceeding the rated current or an overcurrent caused by load
short flows continuously for a long time.

e Configure a circuit so that an external power supply will be turned
on after the start-up of the programmable controller. If the external
power supply is turned on first, an incorrect output or malfunction
may occur, resulting in accidents.

e For the operating status of each station during data link
communication error, refer to each data link manual. Failure to do
SO may cause an incorrect output or malfunction, resulting in
accidents.




GWARNING

When controlling (changing data) the running programmable
controller from a peripheral connected to the CPU module or from
a personal computer connected to an intelligent function module,
configure an interlock circuit in the sequence program to ensure
that the entire system will always operate safely.

For other operations (program modification, operating status
change (status control)) to the running programmable controller,
read relevant manuals carefully and ensure the safety before
operation.

Ensure the safety especially when controling the remote
programmable controller from eternal devices because trouble
occurred on the programmable controller side may not be
responded immediately due to data communication error.

Along with configuring an interlock circuit in a sequence program,
determine the system’s corrective actions to be taken between
external devices and the programmable controller CPU in case of
a data communication error.

/\CAUTION

Do not bundle or adjacently place the control line or a
communication cable with the main circuit or a power cable.

Keep a distance of approximately 100 mm or more between them.
Failure to do so may cause malfunction due to noise.

When a device such as a lamp load, heater, or solenoid valve is
controlled through an output module, a large current
(approximately 10 times greater than normal) may flow when the
output is turned OFF — ON. Take measures such as replacing the
module with one having a sufficient current rating.

Incorrect process outputs may occur temporarily due to a delay time and difference in
rise time between the power supply to the programmable controller and the external
power supply to the process (especially in DC) when the programmable controller is
turned ON — OFF.

For example, if the power supply to the programmable controller is turned on after the
external power supply to the DC output module process is turned on, the DC output
module may output instantaneously by mistake when the programmable controller is
turned on. Therefore, it is necessary to configure a circuit so that the power is supplied
to the programmable controller first.

In addition, faulty operations may occur at the time of external power supply failure or
programmable controller failure.

Configure safety circuits (emergency stop circuit, protection circuit, interlock circuit, etc.)
that may lead to machine damage or accidents due to faulty operations outside the
programmable controller to prevent faulty operations from causing the entire system to
operate faulty or from the fail safe aspect.

The following page shows a system design circuit example based on points above.



(1) System design circuit example

(when the contact of the power supply moduleERR

is not used)
For AC Power supply For AC/DC
or O ror AL/DGU
Power supply
l:g:l T ‘ =——= Transformer Transformer
ransformer LELLD AL
. DC current Fuse Fuse
use establishment
CPU modul signal input . _CPUmodule _
_ _LFU module DC power
L SM52 T Start/stop circuit ° iﬂi@_‘ ' supply
— o Can be started by | (+)
turning , whic
| ing ON RA, which . | sm403 |
SM403 is the RUN output of -
" | | the programmable | [ 1 pFuse
| | L controller ‘ ’_>|(M «l The time until DC
P | | | input signal is
__ rrogram b TM established shall
Startup SW g4 Noi i i be set to TM.
,_o_'_ |_@:7 -M10
,_|MC Stop SW Program | '
Input module Startup SW' "o T
- JR
933 { ——MC)
T MC |Stop SW
—|

Alarm output

equipment when stops

— ’—°—O— { Emergency stop or }

stop at upper limit

MG L [ — H°+- v\Power-off output i
|

MC1 Interlock circuit
— I Configure an external
o R :/ interlock circuit in a part
1 where opposite actions
such as forward/reverse
rotation is performed or

where damage or an
accident may occur.

Start up the power supply in the following procedure:

-

[ Ym o~ (Lamp or buzzer) — A voltage relay is
! —H—°—®4 recommended.
‘ v 7~ ON during RUN due
n
- . .ﬁ | to SM403
_LT— - — Output module Alarm output
q Output module —MC ‘ (Lamp or buzzer)

Ym | Ny
_“_O_®‘£ ON during RUN
vn | o due to SM403
,_|.

|
\
|
| f Output module
‘ tput 1
[
\ |
|
|
|
|

—MC - MC
v

i Power-off output
equipment when stops
- : C | [ quip p

Emergency stop or
stop at upper limit

For AC For AC/DC

[1] Turn "ON" the power. [11 Turn "ON" the power.

[2] "RUN"CPU. [2] "RUN"CPU.

[3] Turn "ON" the start-up SW. [3] Turn "ON" RA2 after the DC power supply on.

[4] Turn "ON" the electromagnetic contactor (MC) to drive the [4]
output equipment with a program.

(3]
(6]

Turn "ON" the timer (TM) after the DC power supply is
completely on. (The setting value of the TM shall be
the time between turning "ON" RA2 and the full
establishment of the DC voltage. Configure the setting
value to 0.5 second.)

Turn "ON" the start-up SW.

Turn "ON" the electromagnetic contactor (MC) to drive
the output equipment with a program. (If a voltage relay
is used for RA2, the timer (TM) in the program is not
required.)



(2) System design circuit example (when the contact of the power supply moduleERR
is used)

Power supply

=————== Transformer Transformer
|£ %Fuse Fuse |£ |l]

For AC/DC

DC current
establishment ~CPU module _
L. SM52 DC power
Start/stop circuit \ ? () suppl
Can be started by H il
turning ON RA1, which SM403 =)(+)
is the RUN output of the !
programmable | - /] pFuse
controller
L XM < The time until DC input
— ™ . : ;
signal is established
I ATM shall be set to TM.
NO| $—
_M1F9
rogram
SW ‘- 0
»-O

—— A voltage relay is
recommended.

| Alarm output
(Lamp or buzzer)

|- OFF when a stop error
occurs due to ERR

Qutput module —=MC —=MC

Interjock circuit — B A | ‘\

Configure an external ! Power-off output
interIOﬁk circuitin a ‘ equipment when the
part where opposite |_o—O_ P bl

P e et = ERR contact OFF
forward/reverse | MC2 Emergency stop or
rotation is performed W/f—@— [stop at upper limit
or where damage or

an accident may occur. MC1
—

<+

Start up the power supply in the following procedure:
For AC/DC

[11 Turn "ON" the power.

[2] "RUN"CPU.

[8] Turn "ON" RA2 after the DC power supply on.

[4] Turn "ON" the timer (TM) after the DC power supply is completely on. (The
setting value of the TM shall be the time between turning "ON" RA2 and the
full establishment of the DC voltage. Configure the setting value to 0.5
second.)

[5] Turn "ON" the start-up SW.

[6] Turn "ON" the electromagnetic contactor (MC) to drive the output
equipment with a program. (If a voltage relay is used for RA2, the timer
(TM) in the program is not required.)
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)

Fail safe measure against programmable controller failures

Although failures of the programmable controller CPU and memory are detected
by the self-diagnostics function, a failure may not be detected depending on the
CPU when an error occurs at the 1/0 control part. etc.

In such cases, depending on the failure status, it is expected that all outputs are
turned ON or OFF or that the proper operations or safety of the controlled
systems cannot be secured.

Although Mitsubishi assures the best quality products, configure a fail-safe circuit
outside in order to prevent machine damage and accidents when the
programmable controller fails for some reason.

The following illustrates a sample system and its fail safe circuit example:

<Sample system>

Power|

supply
module

Output
Input | Input | Input | Input |Output Power|Output|Output|Output|16 points
CPU supply Em ty
module Y80 P
. . . . . module . . .
16 points|16 points|16 points|16 points|16 points| H D 16 points| 16 points|16 points|
Y8F

3

Fail safe output
module*1

*1:  Mount the output module for fail safe in the last slot of the system. (For
the above system, the last slot shall contain Y80 to Y8F.)

<Sample fail-safe circuit>

On delay timer

Internal program Y80 O T Ts
SM412 On delay timer  *2
—— vao /T)
27
External load C
vwiol—T L | |
— ¢ 2
Y80 veFO+—HA L |—
0.550.5s VO
-+
ov O - ||
24V DC
CPU module Output module
*q 1 T2
O
Figure 4-3 Sample fail-safe circuit 1
*1 Since Y80 is repeatedly turned ON and OFF every 0.5 second, use an output

*2

module (transistor in the example above) with no contact.

If off delay timers (especially, miniature timer) are difficult to obtain, use on delay
timers as shown in the next page to configure a fail-safe circuit.



When configuring a fail-safe circuit using only delay timers

On delay timer

Internal program Y80 O T Ts
SITG
SM412 \\I\fy
F—— vso
On delay timer
M1
| (12)
1s
M1
.>_| I ‘ @
M2 T2
Y8 0—|
L—J«—J External load MC
0.5s0.5s Y81 O | I
Y8F O || L
24V O
-+
ov O !
24V DC
CPU module Output module

Figure 4-4 Sample Fail-safe Circuit 2

*1 Use a solid state relay for the M1 relay.



Chapter 5 Preventive Maintenance

Preventive maintenance consists of daily maintenance and inspection and periodic
maintenance and inspection.

5.1 Necessity of Preventive Maintenance

High availability of equipment cannot be ensured from occurrence of production
system failure to its repair.

Because preventing failures and equipment stop are top priorities, if reliable preventive
maintenance is performed, prevention of catastrophic failures becomes possible, and
recovery from failures will be quick.




5.2 Daily Maintenance and Inspection

The following table shows items to be inspected daily to find risks in a production
system in advance.

Table 5-1 Daily Maintenance and Inspection

Item Inspection item Inspection content Criterion Corrective action
Check that mounting
1 Mounting condition of |screws are not They must certainly  |Drive the screws in
base unit loosened and the be fixed. tight again.
cover is not detached.
Check that the
Mounting conditions of modules are not likely | The module fixing Be sure to lock the
2 |,/O modules. etc to come off and hooks shall be surely .
it module fixing hooks  |locked and fixed. module fixing hooks.
are surely locked.
Looseness of terminal [ They must not be Drive them in tight
screws loosened. again.
3 |Connection status Prox_lmlty of solderless| They myst pe atan Correct the interval.
terminals appropriate interval.
Connector parts of The connectors shall |Drive connector fixing
cables not be loosened. screws in tight again.
ON
Power supply - . . .
"POWER" LED Check if itis ON (The LED is faulty if is |Refer to Section 6.4
OFF)
CPU Check ifitis ONin [N
"RUN" LED "RUN" state (The LED is faulty if is
OFF)
CPU OFF
" " Check if it is OFF The LED is faulty if is |Refer to section 6.5
ERR." LED .
ON or flashing
g OFF
& |CPU o . .
=, " Check if it is OFF (The LED is faulty if is
5 |"BAT."LED ON)
4 § ON when input is ON.
£ Input module OFF when input is
| otatus|Check whether itis  |OFF.
s P ON or OFF. (The LED is faulty if it
indicator LED N
is in a state other than
above) - Refer to Sections 6.6
ON when output is
and 6.7
ON.
Output module Check whether it is OFF when output is
Output status ON or OFF OFF.
indicator LED ) (The LED is faulty if it
is in a state other than
above)
Check the presence
. Remove the
5 | Condensation of water droplet and | Not allowed. )
. condensation.
moisture.




5.3 Regular Maintenance and Inspection

The following table shows items to be inspected once or twice a year to find risks in a
production system in advance.

Table 5-2 Regular Maintenance and Inspection

Iltem Inspection item Inspection method Criterion Corrective action
= Ambient 0to 55°C If a module is used
@ |temperature Measure using inside a panel, the
1 | E [Ambient humidity |thermo-hygrometers.  [5to 95%RH " in-panel temperature
_g Measure corrosive must meet the criterion
5 | Atmosphere gases. No corrosive gases for the ambient
temperature.
Power supply voltage 100/200 V AC, 24 V YA Change the supply
2 DC, Measure voltage 170 to 264 V AC
check between terminals power.
15.6t031.2VDC
Drive the screws in tight
c again.
) Looseness and Thev must firmly be If the CPU module, the
2 Move the modules. ey Y I/0 module, or the
s |play fixed. .
3 o power supply module is
2 loosened, fix it with
€ screws.
3 [Adnesion of dirt
= . . . . There must be no
and foreign Visual inspection . Remove and clean
adhesion of them.
matters
&2 | Looseness of Retlghtenlp g the They must not be Drive the screws in tight
2 5 screws using a .
© | terminal screws . loosened. again.
® screwdriver
S | Proximity of
S
4 G | solderless Visual inspection They mgst b.e atan Correct the interval.
Q . appropriate interval.
g terminals
Q | Looseness of . . . They must not be Drive connector fixing
o Visual inspection i )
connectors loosened. screws in tight again.
Check that SM51 or Replace a battery of
. A . which specified life is
SM52 is OFF in the (preventive .
5 |Battery - . exceeded even if there
monitoring mode of GX | maintenance) . e £l
Works2 is no |nd|cat|o_n of low
) battery capacity.
Periodically replace
Check that they are . them even if they are
) (preventive not blown because the
6 | Fuse not blown with a blown -
S maintenance) elements are
fuse indicator LED. .
consumed by inrush
current.
Attach them to the Thev must work as the Use the parts that
7 | Spare parts actual module and y mus attached to the actual
. specifications.
check the operation. module as spare parts.
8 Checking stored Compare with the Must be the same. Correct if they are not
programs current programs. the same.
Fan (heat exchanger) Rotation status It must rotate without Clean or replace it if
9 ) Rotation sound abnormal sound and ;
filter . there is a problem.
Clogging not be clogged.
. Are they the same as .
10 | Analog input/output Checkmg the the specifications Correct if they are not
offset/gain values . the same.
(designed values)?

*1: 10 to 90% RH when a module for AnS series is used for the system.



5.4 Condition Monitoring-based Maintenance

This design achieves maintenance in response to errors and failures by externally
monitoring the condition of production system all the time and immediately reporting
the occurrence of errors and failures.

The following are examples of condition monitoring.

(1) Example of external display of error code numbers
Connect a digital HMI (Human Machine Interface) to output modules of the
programmable controller to display a code number on the HMI (Human Machine
Interface) when an error code is detected.

Output module (Y70 to Y8F) Fault indicator lamp
( ®

Error code Error code

( 0|0 3|2

=/ Control panel

Displays an error code number

(Error detection)

[ BcD sD0  K2Y70 H on the digital indicator when an
(Error code) error is detected

Y80 > Turns on the fault indicator

lamp when an error is detected

(2) Example of displaying error code numbers on GOT screen
Error report messages and error code numbers are displayed on a liquid crystal
screen externally connected to the programmable controller.




5.5 Checking Operating Environment

When equipment is changed, modified, added, or replaced, the following items must
be checked because the usage environment may change.

Table 5-3 Operating Environment

Checkpoint Check timing

Power supply voltage,
voltage drop,
instantaneous power failure, | When equipment is changed (especially when equipment which
frequency fluctuation, has large power consumption is installed)

waveform distortion, and
harmonics

When high frequency equipment, large current equipment, or

Noise and surge levels . . . T
equipment which generates high noise is installed or connected

Temperature When the environment changes
Humidity When the environment changes
Vibration and shock When equipment which generates them is installed




Chapter 6: Corrective Maintenance

Electronic devices such as a programmable controller have fewer consumable parts
and those to be deteriorated. However, it does not mean that troubles caused by
failures and accidents can always be prevented even if preventive maintenance is
not performed. When an unexpected reason causes failure and a production system
stops, corrective maintenance will be performed.

There are four types of troubles, and it is necessary to identify causes and take actions

quickly.
Table 6-1: Trouble Types
Trouble type Description
Hardware failure Error status continues due to reasons such as electronic component
failure and pattern disconnection in a module circuit board. Repairing
or replacing with a good one wiill fix it.
Malfunction of a Error in CPU operation or input/output occurs due to causes such as
programmable noise, surge, voltage drop, instantaneous power failure, external radio
controller system wave, and static electricity. Identifying the cause and taking measures
will restore it.
Trouble due to an Due to an accident such as power supply short, load short, disconnection
accident of signal wire, and faulty operation of a programmable controller main unit
or peripherals. Repairing will restore it.
Fault of a sequence Due to reasons such as incorrect interlock setting and device number
program error. Revising it to a correct program will fix it.
POINT
For the life and preventive maintenance of a programmable controller CPU or a
module, refer to Mitsubishi programmable controller TECHNICAL BULLETIN
"MELSEC A/Q series, preventive maintenance of a programmable controller”
(PLC-D-434).
The TECHNICAL BULLETIN described above can be found at the Mitsubishi
Electric FA Global Website.
(Mitsubishi Electric FA Global Website:
http://www.mitsubishielectric.co.jp/fa/index.html)

6.1 Important Points in Corrective Maintenance

In corrective maintenance, error is discovered by troubleshooting, and then its cause
is identified and repaired. The important points and advance preparations of the
corrective maintenance are described below.

(1) Important points

1) Read error codes self-detected by the programmable controller or each module.
If the error code is identified, the cause can be estimated from the list of error codes.
2) Understand the real cause of the failure.
Assume it was restored normally after replacing the module suspected to be
the cause with a good one. To determine whether the module is the real
cause or not, put it back to the previous state. If the trouble occurs again, the
executed action is confirmed to be correct.
In the case that the trouble does not occur, however, the module before the
replacement was good and the real cause lies somewhere else.
3) Save the status when the error occurs.
With GX Works2, the status can be read and stored to a personal computer
when an error occurs.
The cause of the error can be analyzed later using the stored information.
The following information can be read:
* Device * Buffer memory
» System configuration * Link memory
4) Minimize the stop time of the production system.
Long stop time results in larger production loss and bad serviceability.
5) Resume operation carefully while restoration.
When the operation is resumed, it is necessary to provide sufficient safety
confirmation in order to prevent accidents.
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(2) Advance preparation

1)

2)

3)

4)

5)

Understand the target equipment and machines well.

Receiving enough explanations during test operation and reading manuals
for deeper understanding is important.

Get to know well about the programmable controller and the related equipment.
It is important to improve product knowledge on a regular basis, for example,
attending manufacturer's training school.

(For information about a programmable controller, refer to the Mitsubishi
Electric FA Global Website.
(http://www.mitsubishielectric.co.jp/fa/index.html))

Get used to peripheral operation.

It is important to get used to peripheral operation on a regular basis, for
example, attending manufacturer's training school.

Understand the status immediately before the accident.

It is important to carry out periodic inspection frequently in order to always
understand the operating status of the target equipment and machines.
Understand the causes and measures well.

It is important to learn background information in advance, for example, reading
the "Causes and measures" of instructon manuals and attending
manufacturer's training school.



6.2 Operation to Read Error Codes Using GX Works2

Current error status or error history can be displayed using the PLC diagnostic
function and the system monitor of GX Works2.

In this example, an error is raised intentionally so that an operation to find the cause
can be performed using GX Works2.

(1) PLC diagnostics function
This function monitors the error status of the CPU.

(Actual machine operation)

Side of the CPU module
1) Power-off the programmable controller

CPU and open the battery holder.
|[ Front 2) Disconnect the battery connector.

0 3) Close the battery holder and power-on
the programmable controller CPU.

Battery Battery holder

Battery connector

O

|R Write Monitor Stopping MAIN 4) Click the [Diagnostics] — [PLC
Diagnostics] menu.
Diagnostics _Lcu:ul ﬁindnw Help

‘ PLC Diagnioskics., .. ]

Ethernet Diagnostics. ..

ZZ IE Control Diagnostics. ..
CC IE Beld™ o o
MELSECHET Diagnostics. ..

CCZ-Link Diagnostics. ..

SensorfDevice Monitor, ..

O

L Dt ] 5) The PLC diagnostics dialog box is
e Qi — R displayed.
B .- Make sure that "1600 BATTERY
‘ ERROR" is displayed in the Current
E’;rg;"::::mn (s (" PLC Status fomatior Error'
i 1600 BATTERY ERROR - BATIERY ERROR, 03 m:;‘e: .
: . == 6) Click the | Error Help | button.
e = KN | —
S s) confirmt | y/ == Error details are displayed. Operate as
[ (6) Click! ] =ca) described in Section _4._2.2 in order to
Py check the error description of the error
1 %Z}m::; code 1600.
Stop Monitor Create CSV File Close:




POINT

When a current error is double-clicked in the error display area, the content of SD5
to 15 (common error information) and SD16 to 26 (error individual information) of
the programmable controller CPU is displayed in the error details dialog box.

Current Error I™ Change the window size and position
PLC | Status | No | Cument Enorbbrevistion] | Curent EnorDetal] | YearMonih/Day | Time -
q A 1600 BATTERY ERROR BATTERY ERROR 2029-03-18 002100 Double-click!
3
4
<
Error Details S
Common Error Information Individual Error Information
Drive Program Memory Nothing
File Name




(2) System monitor
The error status of the entire system can be monitored.
Errors diagnosed by the module are displayed as well as ones diagnosed by the
CPU.

(a) Writing a test project
To raise an error in the D/A converter module (Q62DAN), open the
following project and write it to the CPU.

| Projectname | System monitor |
sM402
00— | [SET M0 3
CH1 enabled, CH2 disabled setting
MO #a0
? | | | | [10 Hg KD K2 K1 7
[SET 94 T
[RET MO i
Operating condition setting completed
34 #dd
73 | | A [RST Y99 i
CH1 output enabled
he
36 | 91 3
CH1 DA conversion data writing
#a0 43
B | | | [BINP K420 030 1
[T0 HA K1 E]] K1 1
T [END 1

(b) Error confirmation
Operate the training machine to raise an error.
1) Turn ON X2.
2) Set"9999" in the digital switch (X20 to X2F) and turn ON X3.
3) The ERROR lamp of the Q62DAN turns on.



(c) Launching the system monitor

JR Write Monitor Stopping MAIN

Djagnostics | Tool  Window  Help

PLC Diagnostics. ..

Ethernet Diagnostics. ..

ZC IE Cantral Diagnostics., ..
_C IE Field Diagnaskics. ..
MELSECNET Diagnostics...

cAmoion J.

SensorfDevige Monitor, .

| Swskem Monitor, ..

2nline Module Change. ..

O

Mortor Statue Comection Crannel Lt

(To the next page)

1)

2)

3)

4)

Click the [Diagnostics] — [System
Monitor] menu.

The system monitor screen is displayed.
The system status is displayed as
follows:

a) Base information list:
The status of each base unit/block is
displayed.

b) Module information list:
The module information on the
base unit or in the block to which
the selected module is attached is
displayed.

c) Legend:
The legend of screen icons is
displayed.

Select the Q62DAN.

Click the detailed information button.



(From the previous page)

O

Module's Detailed Information ===
Monitor Status Moduie
Moritoring Model Name Q620AN
1/O Address 0090
Mount Position Main Base 4 Siot
Product o708
Production Number
Mode Information
Module Access Possble
Status of External Power Supply |~
Fuse Blown Status
Status of 1/O Address Verify  [Agree
1/0 Clear / Hold Setting
X 1|~ Error and Solution
Latest Error Code) || Update Error History 1
[0t J Contents: [The CH1 specified digital value is outside the valid range.
i Error Code
Display Format - 601 -
 HEX Solution: | Set a value that is within the valid range.
@ peC
Close

6)

7)

8)

The module detailed information screen
is displayed.

This shows the
"Q62DAN".

information on

On the "Error Information", check the
error code that has been occurred.

On the module detailed information
screen, the error code stored in the
buffer memory address of the D/A
converter module is displayed.

Set the "Display Format" of the error
code to "Decimal".

Click the error history update button to
display the "Error description/handling".



REMARKS

The system monitor allows the following system statuses can be monitored:

System Moniter

===

Comnection Channel Lt

Wontoing

[SeraPort ACVodie Comecionts8)

Operatonto Selected Modde
Main Base
Sot [}

QUBUDHCPU

System Imige...

1)

2)

3)

Py o p— Pl N
Mongme B Q3 4 °

o st ou
— oo

Eceron o3 o1
Sceronbaes o2

e saes os

o

oe

o5

()— T

Seres

Modeitane | Pont

Parameter
Troe | P

10
ont | Address | Staton o

Network o, | Masta]

fic
Poner Power -
QueuDrcPy - o S -
Empty. - Empty oot -
@ 5%aint Inout &Pont 0000
Qua seaint Quut e#ont 0040
Q84D iepoint intel 1Pont 0080

The error status of the module is displayed with icons.
The legend of icons can be found here.

button

The status and the setup content of
the module indicated by the cursor

can be changed.

This will not be displayed if the

utility package has

installed.

not been

For the detailed description, refer to

each utility manual.

IProduct Information List button

The product information list of the

module
displayed.

installed on the base

is

()

PLC Dingrosics =)
Morker Sk Conecton rarl it
orken;
° [Serl ot P Mo Connecton(Us8) Systen image...

R T—

e FLC

@ Engr bfomation € PLC Status bfomnation
e Chonge e wndow s ndpesin shr oo

Youltotioe| Toe |

oo PLENo ) oDty [P <]
St o Eror NesssglFtreiotion) e HessoelOeto) Yo Mori/y| Time 1] v g
A" o e e T e
A 3300 SP.PARA ERROf PARA ERROR 2015-08-17 152233 lear History
A 0 5 eama R SEARACROR  miwn s
A s vara ereo vara & Wy
A0 57 vava ervon SPARAERROR b7 152020 o
QNS ONCPARA ERROR LK PARA ERROR 20100617 151000
A5 N eaRa RROR Lk RA £ ot-ih-03 16547 | | -Selon Lognd
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(3) Diagnosing network status

GX Works2 can diagnose the network module and the line status of the network.
The list of the network diagnostic functions is described below.

Network type Function list
1) Network diagnostics
Click the [Diagnostics] — [CC IE Control Diagnostics]/[CC IE Field Diagnostics)/[MELSECNET Diagnostics]
menu to display.
This provides the network status of MELSECNET/10, MELSECNET/H, and CC-Link IE, as well as the
execution of various tests.
<CC IE control diagnostics>
W elNetwork No.T Total No. of Stations: 641/0 Master Station[Blockl: 0,Block2: 0]
Network Type:CC IE Control
e
MELSECNET/10 e —
MELSECNET/H SR
CC_Link IE ‘System Monikor, | can check PLC status n select station.

e Opsrton..._ conchang PLC statusn et oo

Module change

Changes the module to be diagnosed.

Selected station change

Click this after inputting a station number to the
"Selected Station" so that the selected station is
changed to the station specified by the number.
The status of the selected station is displayed in the
"Display field of network device status on the
selected station".

Previous screen A/Next screen ¥

Switches the network information screen when the
total number of stations is 61 or more.
Communication test

Checks the communication route from the
connection station to the communication
destination specified station.

IP communication test (available for universal model
only)

Checks the IP communication route from the
connection station to the communication destination
station.

Link start/stop

Starts/stops data link for the specified station.
Logging

Monitors the communication route switching
information and the transient transmission errors of
the connection station. The monitored information
can be saved in a file.

System monitor

Checks the system status of the selected station.
Remote operation

Performs remote operation for the programmable
controller CPU of the selected station.




Network type Function list
<CC IE field diagnostics>
CC IE Field Diagnostics 3]
= [Fom o —
_ oewse..| 35, EOETOM] ([ s ]
I I e I e osrmmtas . | v |
% oz
= i
—0
B
* Module change * Network event history
Changes the module to be diagnosed. Displays the event history and various network
» Disconnected station deletion information that occur on the host station or the
Deletes disconnected stations from the network map. network.
¢ Legend display * Temporary clear/cancel of a reserved station
Displays the legend of icons on the diagnostics Clears/cancels a reserved station temporarily.
screen. * Temporary error invalid station setting/clear
* Communication test Sets/cancels a temporary error invalid station.
Checks the communication route from the connection ¢ System monitor
station to the communication destination specified Checks the system status of the selected station.
station. * System error history
* |P communication test (available for universal model Checks the system status of the selected station.
only) * Remote operation
MELSECNET/10 Checks the IP communication route from the Performs remote operation for the programmable
MELSECNET/H connection station to the communication destination controller CPU of the selected station.
CC-Link IE station.
* Cable test
Tests the connection status of the cable.
* Link start/stop
Starts/stops data link for the specified station.
<MELSECNET diagnostics>
Network Diagnostics(Host Station Information) [
Modue 1 | Module 2 | Module 3 | Module 4 |
Network Information
Network Network No.
Type Group No. Q
Station No. i
Link Information
Mode Link Scan Time
F Loop Status Max. ms Network Diagnostics
oopback Station Min. ms
RLLoap St:s!usn Current ms
Loopback Station
‘Communication Information 4‘
Communication Status
BWY from Master Station
BW from Host Master Station
| | |
* Network test * Communication test

Tests link status, starting/stopping a link for the
network.

Loop test

Checks network loop status.

Setup confirmation test

Checks the setup contents of the station number, the
network number, and the group number of each
station.

Station order setting test

Checks the forward/reverse loop station order of the
network.

Performs communication test between networks.
Error history monitor

Displays error history of the network.

Network monitor details

Displays detailed network line status of the
network.

Other station information

Monitors other stations connected to the network.




Network type

Function list

CC-Link

2) CC-Link/CC-Link/LT diagnostics

Click the [Diagnostics] — [CC-Link/CC-Link/LT Diagnostics] menu to display.

This function monitors the network information of
status.

The CC-Link and CC-Link/LT diagnostic function
CPU is directly connected.

each station, as well as diagnoses and tests the network

can be executed only when the programmable controller

CC-Link / CC-Link/LT Diagnostics

Line Moritor (Host station)*

Data Link Status.
Switching Status
CH.0Line status

CH.1 Line status

Host Station

Action Status

Using Loop

Loop Type

——

Mode Seting

CCLink -
@ ModueNo. [=] 1
 1/0 Address |°

I~ CCLink Bridge

IE

Link Scan Time

Max [ g
Minimem [ ms
Curent [ ms

ot |
st o || Set0o0ic |
JECETE|

Start Monitoring

[EEETE ‘

EFHEE|
Close.

* Network test
Starts/stops data link for a CC-Link module specified
by target module specification (all stations
specification).

* Line test
Performs a test with all stations specification or of a
specified station.
This function is effective only when a master station
is specified in transfer setup.

¢ Other station monitor
Monitors CC-Link's other station line connected to
the programmable controller CPU.
This function can be executed only during data link.

Ethernet

3) Ethernet diagnostics

Click the [Diagnostics] — [Ethernet Diagnostics] menu to display.
It checks the various setting status of the Ethernet module.

Ethernet

TargetMode Settng
 oddero. [mmodde ] © [m  Coy

Paremeter Status | o istory | tatus of esch Connecton | ]

Change TP Address Display | [-PortNo.
fever = @pec O o @

LED Status | Information | Send E-mail Information |

Modue Information
Inital Error Code.

1P Address
Etheret Address
Auto Open UDP
Port#

Network No.

Staton No.

Group No.

BING Test Loop Test COM.ERR OFF

Start Moritor Close

e Parameter status

Monitors the parameter status of the
Ethernet module.
* Error history
Monitors the errorlog area.
e - Status for each connection
Monitors status for each connection.
« Status for each protocol

Monitors status for each protocol.
* LED status

Monitors the LED lighting status in front
of the Ethernet module.

¢ Received e-mail information
Monitors received e-mail information.
¢ Sent e-mail information

Monitors sent e-mail information.
¢ PING test

Tests and checks the existence of a
specified IP address or an Ethernet
module on the Ethernet line whose initial

processing has ended.
Loopback test

Checks whether each module has
ended initial processing or not,
sequentially sending loopback test
transmission to the Q-compatible E71
whose network number and station
number are specified.




6.3 Basic Practice of Troubleshooting

The following items are the basic contents that must be kept in mind during
troubleshooting.

(1) Visual check
1) Determine whether the cause of the trouble lies inside of the programmable
controller or lies in an external controlled system.
(Note that usually this cannot be determined only by visual check.)
2) Watch the operating status of the machine, and take notes of it.

* In which process of the controlled system does the trouble occur?

* Is the controlled system in operation or stopped?

* What is the type of the stop? Is that overrunning, disorder, fire, human
error, or other types?

3) Watch the I/O module and the intelligent function module, and take notes of
their status.

* How is the wiring status of each module?
* How is the setting switch status of each module?

4) Watch the LED status of each module, and take notes of it.

* |s the "POWER" LED of the power supply module on or off?

* Is the "MODE" LED of the CPU module on, off, or flashing?
* Is the "RUN" LED of the CPU module on, off, or flashing?
* Is the "ERR." LED of the CPU module on, off, or flashing?

e Are the "USER", "BAT.", and "BOOT" LEDs of the CPU module on or
off?

* |s the monitor LED of the I/O module on or off?

* Is the monitor LED of the intelligent function module on or off?

(2) Checking an error number by reading the error code
1) Read the error code of the CPU and the error code of each module using GX
Works2.
2) Use the error code that was read in order to check the cause of the error and
the corrective action.

(3) Observation of the fault after resetting the CPU
If it goes back to the normal operation after resetting the CPU, the cause may be
noise or temporary fault in the CPU, I/O module, electrical connection part,
external devices, etc.
1) Set the RUN/STOP/RESET switch to [STOP].
2) Reset using the RUN/STOP/RESET switch.
3) Turn the power OFF and ON again.

(4) Troubleshooting for each module
1) Troubleshoot the power supply module.
2) Troubleshoot the CPU module.
3) Troubleshoot the input module.
4) Troubleshoot the output module.
5) Troubleshoot the intelligent function module.



(5) Narrowing the range of the failure cause
1) Replace the programmable controller module with a spare module to check
whether the trouble occurs again.
2) Disconnect a ground cable and a control line for a test.

(6) Fault investigation for the failure module
1) Take notes of the product's serial number and function version.
The serial number and the function version can be checked on the rating
plate or in the system monitor of GX Works2.
* Check by the rating plate

MELSEC-Q

MITSUBISHI

MODEL

Serial number

v

SERIAL_05032 0000000000

— Function version

4+
80M1_IND. CONT. EQ.
c US LISTED

L," MITSUBISHI ELECTRIC ~ MADE IN JAPAN |

* Check by the system monitor (product information list) of GX Works2
Display the system monitor screen using the [Diagnostics] - [System
Monitor] menu, then click the product information list button to display the
product information list.

The serial number and the function version of the CPU or the intelligent
function module can be checked on the product information list.

=
Product Information List liz-J
s oS sS
S 7 INo.  HREN—D 3
% Order by Installation ¢ Order by Type Name l l
-
_ . Ijo Master 2 -
Base | Slot Type Series Model Name Point Address PLC Serial No. Ver Production Number
0 CPU CPU Q QOBUDHCPU 100220000000000 B 1002241005850678
0 0 - Empty - - - - -
0 1 Input Q Qx42 64Point| 0000
0 2 Output Q Qv4P 64Point 0040 - -
0 3 Intell. Q Q64AD 16Point 0080 020510000000000 B
0 4 Intelli, Q Q62DAN 16Point 0090 070810000000000 |C
0 5 - Empty - - - -
0 6 Empty
0 7 Empty
v
Create CSV File Close

Clicking the CSV file creation button shows the [Save as] screen. Specify a file
name here.
The file can be opened using software such as Excel.



2) Save the device status during an error.

Read the status of the device, link memory, and buffer memory during an

error from the programmable controller

CPU and save them.

* Procedure for reading device status using GX Works2 (read from PLC)

Click the [Online] - [Read from PLC]
the read from PLC screen.

menu, and read the device status on

Online Data Operation ==
Connection Channel List
[Serial Port PLC Module Connection(USB) System Image.
g‘ m! © Read ( Wee € Very € Delte
il PLcHoduie |9 | Executon Target Data( / Yes )
Tte [
fiiiid Module Data ParametersProgom | Select Al | Cancel Al Selections
Wodue Name/Data Name Tt /Project Name | Target | Detai | Last Change Targe Vemory Sa
|/ AIGosUDRCPU
=) PLC Data Progrm Mem. .| - |
= %m Program(Program Fie) v
AN v 2015/08/18 11:13:12 2416 Bytes
1) Select Pt =
2 PLC/Network/Remote Password/Swt. v 2015/08/18 11:13:12 664 Bytes
=18 Device Memory 5
N £ Device Data
Necessary Settng( No Setting /  Aready Set ) Setf tis nesded( 7 Aready Set )
Wating Size Free Voume  Use Volume
OBytes [ 2 3080Bytes Refresh
)’
Rebted Funcbons << gueate ||

2) Click

P B 6 6 B

Remote Operation  SetClock PLCUserData  WriteTitle

FormatPLC
Memory

Clear PLC Memory  Arrange PLC.
Memor

!

v

3) Fill out a [Programmable Controller Fault Investigation

Report] (refer to

Appendix 6), and send the faulty module to the manufacturer with the report

to have them investigate the cause of th

e failure.

(The programmable controller fault investigation report is in Appendix. Copy

and use it.)

4) Carry out sufficient measures for investigation results returned from the

manufacturer.



6.4 Troubleshooting for the Power Supply Module

There are two types of troubles regarding the power supply module: a case in which
a type of the power supply module was selected incorrectly, and a case in which the
POWER LED does not turn on.

Power 5V DC output
supply current
Q61P 6 A
Q62P 3A Main base 5V DC curlrent CPU 5V DC curlrent
consumption consumption
Q63P 6 A Q33B 0.105 A QO0UJCPU 0.37 A
. 00UCPU
Q64PN 85A Q35B 0.110 A (0.074 A)" 801 UCPU‘ 0.33A
QB61SP 2A Q388 0.114 A (0.077 A)" QO02UCPU 0.23A
Q312B 0.121 A (0.087 A)" QO3UD(E)CPU 0.33A
Q32SB 0.086 A QO04UD(E)HCPU
Q33SB QO6UD(E)HCPU
Q35SB 0.091 A Q13UD(E)HCPU  [0.39 A
Q20UD(E)HCPU
Extension base (power supply module unmountable) Q26UD(E)HCPU
CPU (power supply integrated type) Q52B 0.080 A Q50UDEHCPU 050 A
QO00JCPU |0.22 A? Q55B 0.100 A Q100UDEHCPU
I
I I
Extension base (power supply module mountable) Input module
Q63B 0.105 A QX10
Q65B 0.110 A (0.081 A)" QX28 0.05A
Q68B 0.114 A (0.087 A)" QX40
Q612B 0.121 A (0.098 A)”" QX40-S1 0.06 A
For Qx4
QA;:dG5B 5V DC rated 0.075 A
QA1S68B output current QX41-S1
A1S61PN |5 A Extension base (power supply module Qx42
mountaI)Ie, AnS series) . 0.09 A
A1S62PN |3 A For mountlngfj:;tri\g:t%c;léﬁ:t, and special QX42-51
A1S63P 5A QA1S65B 0.117 A (0.088 A)' QX70 0.055 A
QA1S68B 0.118 A (0.091 A)" QX71 0.07 A
QX72 0.085 A
. ARS series inout. out g al QX80 0.05 A
funcion mocie avalasle for ihe GCPU rfer X8t 0.075 A
to the user's manual of each CPU. QX82 0.09 A
QX82-S1
I
*1: Values for a non CE compatible product are givenin (). Output module
*2: Total value of the CPU and the base unit. QY10 043 A
QY18A 0.24 A
QY22 0.25A
QY40P 0.065 A
QY41P 0.105 A
QY42P 0.15 A
QY50 0.08 A
QY68A 0.11A
QY70 0.095 A
QY71 0.15 A
QY80 0.08 A
QY81P 0.095 A
I
1/0 combined module
QH42P 0.13A
QX48Y57 0.08 A
I
Interrupt module
QI60 [0.06 A




6.4.1 Selection of a Power Supply Module

If 5V DC supply capacity is insufficient because the power supply module was
selected incorrectly, devices such as an /O module and an intelligent function
module may malfunction.

Therefore, it is necessary to select a power supply module whose output current is
larger than the total current consumption of connected modules.

(1) 5V DC current consumption of major modules

I
Intelligent function module

QB64AD 0.63 A . QD35ID1 040A

QBBADV 0.64 A ID interface QD35ID2 042 A
A/D conversion Q68ADI ) Web server QJ71WS96 0.65 A

Q64AD-GH 0.89 A QJ71E71-B5 0.50 A

Q62AD-DGH 0.22A Ethernet QJ71E71-B2 0.60 A '

Q62DA 0.33A QJ71E71-100 0.50 A

Q64DA 0.34 A QJ71BR11 0.75A
D/A conversion QB68DAV 0.39A QJ71LP21-25 055A

Q68DAI 0.38 A QJ71LP21G )

Q62DA-FG 0.37 A MELSECNET/H QJ72BR15 1.10 A

Q64TDV-GH QJ72LP25-25

Q64TD 0-50A QJ72LP25G 0-89A
Temperature input Q64RD 0.60 A QJ71FL71-F01 0.50 A

Q64RD-G 0.62 A FL-net 1QJ71 FL71-B2-FO 0.70 A

QB4TCTT 0.55 A CC-Link QJ61BT11 0.46 A
Temperature control QB4TCTTBW 0.60 A CC-Link/LT QJ61CL12 0.13A

QB64TCRT 0.55 A AS-i QJ71AS92 040A

Q64TCRTBW 0.60 A Serial QJ71C24N 0.31 A

QD62 0.30 A communication QJ71C24N-R2 0.26 A
High-speed counter | QD62D 0.38 A Modem I/F QJ71CMO 046 A

QD62E 0.33A Intelligent QD51 0.26 A
Pulse input QD60P8-G 0.58 A communication QD51-R24 0.31 A

*1: For internal current consumption (5VDC) whose the first

QD75P1 040 A five digits of the serial number are 84091 Z)r earlier,

QD75P2 046 A internal current consumption (5 V DC) is 0.70 A.

QD75P4 0.58 A

QD75D1 0.52 A
Positioning QD75D2 0.56 A

QD75D4 0.82 A

QD75M1

QD75M2 040A

QD75M4

QD70P4 0.55 A

QD70P8 0.74 A
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(2) Criteria for use of an extension base requiring no power supply module
In the Q52B/Q55B (hereafter, the Q5CB), a voltage drop occurs at an extension
cable because a power supply module on a main base unit supplies 5V DC.
If the "IN" connector of the Q50B does not supply a specified voltage (4.75 V

DC or more), incorrect input or incorrect output may occur.

When using the Q50B, make sure that the voltage is 4.75 V DC or more at the
"IN" connector of the Q50IB.
When using the Q50B, it is recommended to use an extension cable as short
as possible for connection just after the main base unit because of a voltage
drop.

(a) When only the Q50B is connected to an extension base unit

The 5V DC output voltage minimum value of the power supply module on
the main base unit is set to 4.90 V DC. Therefore, if a voltage drop due to
an extension cable is 0.15V (4.9 V -4.75V = 0.15 V) or less, the Q50B is

usable.

Main base unit (Q30B)

Power
supply
module

Extension base unit (05CIB)

UH
—

First extension

Extension base unit (Q500B)

Second extension

Extension base unit (050B)

I o,

Seventh extension

Extension cable
Extension cable conductor
model resistance value
Q)
QCO05B 0.044
QC06B 0.051
QC12B 0.082
QC30B 0.172
QC50B 0.273
QC100B 0.530

Symbol

Description

V1

The voltage drop of the extension cable between the main base unit and the extension base unit

Vn

The voltage drop of the extension cable between the extension base unit ((n-1)th extension) and the extension base unit (nth

extension)
R1 The cable resistance between the main base unit and the extension base unit
Rn The cable resistance between the extension base unit ((n-1)th extension) and the extension base unit (nth extension)
11to 17 5V DC current consumption in the first to seventh extension *1

*1: 11 to 17, which is the current consumption of the Q50B + the total current consumption of the I/O modules and intelligent function
modules mounted to the Q50B, varies depending on modules mounted to the extension base unit. Refer to the user's manual for
the value of each module.

Calculation list of a voltage drop by an extension cable in first to seventh extension system configuration

Q508B Voltage drop by an extension cable for each extension base number Total voltage drop to the
mount Q50B "IN" connector
position V1 V2 V3 V4 V5 V6 V7 V)
st | Ry - - - - - V=V1
extension
and fpqi1+12) | R2-12 - - - - —  |v=vi+w2
extension
8rd | RUN+12+ | oo+ 13) | R3-13 - - - V=V1+V2+V3
extension | 13)
4th R1(IM1+12+ | R2(12+13 + . - B _
extension | I3 + 14) 14) R3(I3+14) | R4-14 V=V1+V2+V3+V4
5th R1(M+12+ | R2(12+13+ | R3(I3+14 + X - V=V1+V2+V3+ V4
extension | I3+ 14 +15) | 14 +15) I5) Ra(14 +15) | R5-15 +V5
6th E1£':4++'|25++ R2(2+13+ | R3(3+14+| Ra(4+15+ | oo | e V= V1 +V2+ V3 + V4
extension I6) 14+15+16) | 15+16) 16) +V5 + V6
RI(1+12+ | R2(12+13 +
7th R3(I13+ 14 +| R4(14 +15+ | R5(I5 + 16 + . V=V1+V2+V3+V4
extension :g : :;1)+ 15+ :‘71; I5+16 + 5+16+17) | 16 +17) 17) R6(16 +17) | R7-17 +V5+ V6 +V7




(b) When the Q6B is connected between the Q30B and the Q5B

Extension cable
[When the Q50B is connected at the second extension] Extension cable _conductor
model resistance value
Q)
Main base unit (Q30IB) QC05B 0.044
—_— Power QCO06B 0.051
b supply
Q supply Qc12B 0.082
_—1 QC30B 0.172
R1 Extension base unit (Q6C1B) QC50B 0.273
Power QC100B 0.530
supply First extension
v _'[| I;I module
—
Extension base unit (Q50B)
Second extension
_y -'[I [I I1
—>
Symbol Description
V The voltage drop by an extension cable between the main base unit and the extension base unit (Q50B)
The 5 V DC current consumption when the Q50B is used at the (n+1)th extension, where n = 1 to 6 (n: number of
In extension bases of the Q6LIB)
(The current consumption of the Q5B + the total current consumption of the I/O modules and intelligent function modules
mounted to the Q50B)
Rn Extension cable resistance value between the main base unit or an extension base unit (Q60B) and another extension
base unit (Q60B)
R+ Extension cable resistance value between the extension base unit (Q60B) and the extension base unit (Q50B)

Calculation list of a voltage drop by an extension cable when the Q6B is connected
between the Q30B and the Q500B

Mount position of the extension base unit Voltage drop by an extension cable from the main base
Q60B Q50B unit and the IN connector of the Q50B (V)

1st extension 2nd extension V=(R1 + R2)I1

1st and 2nd extension  |3rd extension V=(R1 + R2 + R3)11

1st to 3rd extension Fourth extension V=(R1 + R2 + R3 + R4)1

1st to 4th extension 5th extension V=(R1 + R2 + R3 + R4 + R5)1

1st to 5th extension 6th extension V=(R1 + R2 + R3 + R4 + R5 + RG6)I1

1st to 6th extension 7th extension V=(R1 + R2 + R3 + R4 + R5 + R6 + R7)I1
POINT

* An I/O module and an intelligent function module, which have large internal
current consumption (internal current consumption (5VDC)), must be mounted to
the main base unit or an extension base that requires power supply module
(Q63B, Q65B, Q68B, and Q612B) in order to use.

* Qverall cable distance of an extension cable must be 13.2 m or less.




(3) 24V DC current consumption for each module
The 24 V DC output current capacity of the power supply module and the 24 V
DC current consumption of each module are described below. Refer to the
values below, and when insufficient, use an external DC stabilized power

supply.

Power  supply
module

24\ DC output
current

Q62P

0.6 A

Output module

24 V DC current

consumption

QY40P 0.01A

QY41P 0.02 A

QY42P 0.04 A

. QY50 0.02 A
Transistor output QY70 0.09A
QY71 0.17 A

QY80 0.02 A

QY81P 0.04 A

Intelligent function module

24V DC current

consumption

A/D conversion Q62AD-DGH 0.36 A
Q62DA 0.12A
Q64DA 0.18 A

D/A conversion Q68DAV 0.19A
Q68DAI 0.28 A
Q62DA-FG 0.30 A
QD62

High-speed counter (QD62E 0.008 A
QD62D

Positioning QD70P4 0.065 A
QD70P8 0.12A

) QD35ID1 0.17 A
VD interface QD35ID2 0.33A




(4) Power supply module selection example
When the sum of the connected modules described below is 5 V DC 2.399 A
and 24 V DC 0.48 A, the Q62P (5 V DC 3 A output and 24 V DC 0.6 A output)
must be selected.
If an external stabilized power supply is designed to provide 24 V DC, the Q61P
(5 V DC 6 A output) is also acceptable.

Base unit
Q Q Q Q Q Q Q Q Q Q Q
3 6 0 X X X Y Y 6 6 J
8 2 6 4 8 8 4 4 2 8 6
B P U 1 0 0 2 2 D D 1
D P P A A B
H | T
1
1
5V DC current consumption 0.114 — 0.64 0.075 0.05 0.05 0.15 0.15 0.33 0.38 0.46
24V DC current consumption — - — — — — 0.04 0.04 0.12 0.28 —



6.4.2 When the "POWER" LED Turns Off

The flow chart below shows causes and measures in the case that the "POWER"
LED turns off at power-on or during operation.

The "POWER" LED turns off

Is the power supplied?

Supply the power I

NO YES

Does the "POWER"

Is power supply voltage
within the specified
voltage range?

LED turn on?

Control the supply voltage to be within the rated range

Does the "POWER"

Is the power supply
module fixed?

YES

LED turn on?

Securely fix the power supply moduIeI

NO Does the "POWER"

Is overcurrent
protection or
overvoltage protection
working?

NO

YES

LED turn on?

(1) Check the current capacity.
Suppress the overcurrent.

(2) Turn OFF the input power supply
then on again after several minutes.

NO Does the "POWER"

Explain the fault symptoms and
consult with the nearest system

service, distributor or branch office

LED turn on?

End



6.4.3 When the ERR Terminal (Negative Logic) Turns OFF (Opens)

The flow chart below shows causes and measures in the case that the "ERR
terminal" of the power supply module turns OFF (opens) at power-on or during

operation.

CThe ERR terminal turns OFF (opens))

Flashing (CPU

module is in stop
error)

The "ERR" LED of the
CPU module is...

Check the error details and take
measures according to them

Not flashing

* Is the power supplied?
- Is the voltage of the
supply power proper?

Supply the power with a proper voltage I

Hardware failure

Perform operation check one by one,
starting from the minimum
configuration system.

For a module that does not work,
explain the fault symptoms and
consult with the nearest system
service, distributor or branch office.

« Detectable error definitions at the ERR terminal
Detectable error definitions at the ERR terminal of a power supply module are

described below.

1) When a power supply module is the Q61P-A1, Q61P-A2, Q61P, Q62P,

Q63P, and Q64P

Base unit Error definition
No AC power supply input, power supply module fuse blown, and CPU module stop
Main base unit (Q30B) error (including when the CPU module is
reset) are detectable.
Extension base unit (Q6CIB) Error definitions are not detectable (always OFF)
2) When a power supply module is the Q61SP
Base unit Error definition
Slim type main base unit No AC power supply input, power supply module fuse blown, and CPU module stop,
(Q30SB) error (including when the CPU module is reset) are detectable.




6.4.4 When Uninterruptible Power Supply (UPS) Is Connected

With a standby UPS, momentarily interruption occurs in timing of power supply relay
switching from the battery and AC down (error code: 1500 AC/DC DOWN) may be
detected at the time of power failure or a voltage drop.

Therefore, an online inverter UPS or line-interactive UPS whose voltage distortion is
5% or less must be used.

Mitsubishi's recommendation products are described below:
(1) Online inverter UPS (Example) FREQUPS-V series, FW-V10-0.7K
(2) Line-interactive UPS (Example) FREQUPS-A series, FW-A10L-0.7K

Note that when a standby UPS is adopted, only Mitsubishi's FREQUPS-F series
UPS (serial number P or later) is usable. (Example) FW-F10-0.3K/0.5K



6.5 Troubleshooting for the CPU

For troubles regarding a CPU module, there are cases in which hardware failure
occurs or a program cannot be written.

6.5.1 Troubles regarding Hardware Failure

Identify a CPU error based on each LED status.

LED type Status Reference
" " Not turn on (1) of this section
MODE" LED Flashes (2) of this section
" " Turns off (3) of this section
RUN'LED Flashes (4) of this section
Turns on/flashes (5) of this section
Turns on/flashes (6) of this section
"ERR." LED (UNIT VERIFY ERR. occurs)
Turns on/flashes (7) of this section
(CONTROL-BUS ERR. occurs)
"USER" LED Turns on (8) of this section
"BAT." LED Turns on (9) of this section
"BOOT" LED Flashes (10) of this section




(1) When the "MODE" LED does not turn on
The flow chart below shows causes and measures in the case that the "MODE"
LED does not turn on at power-on.

The "MODE" LED does not turn on

Is the "POWER" LED
of the power supply
module on?

Have all the powers of the
power supply modules been
turned on? Is the wiring of the
power supply module correct?

YES

Go to the "when the 'POWER' LED turns
off" flow diagram, described in Section 6.4.2

Check wiring, and turn on all power
supplies

NO

Does the "MODE" LED turn on? YES

A 4

Connect between GX Works2 and the
CPU module

Can the CPU module
communicate with GX Works2?

Is the connection direction of

Perform PLC diagnostics, and troubleshoot
according to the diagnostic results.

the extension cable correct?
(IN-IN, OUT-OUT, or IN-OUT
connection is not correct)

YES

Connect the extension cable properly

YES

A
Replace the power supply module
and check the "POWER" LED status

Does the "MODE" LED
turn on?

The following hardware failure may have
occurred.

(1) CPU module

(2) Main base unit or extension base unit
(3) Extension cable

(4) Network module

Perform operation check one by one,
starting from the minimum configuration
system, which consists of the main base
unit with the power supply module and the
CPU module mounted.

For a module that does not work, explain
the fault symptoms and consult with the
nearest system service, distributor or
branch office.

S —

Does the "MODE" LED turn on?

Power supply module hardware failure

End




(2) When the "MODE" LED flashes

The flow chart below shows causes and measures in the case that the "MODE"
LED flashes at power-on, at the time of starting operation, or during operation.

The MODE LED flashes

Has forced ON/OFF
settings been done?

NO

Clear the forced ON/OFF settings

NO Does the "MODE" LED ©

Hardware failure

Perform operation check one by
one, starting from the minimum
configuration system.

For a module that does not work,
explain the fault symptoms and
consult with the nearest system
service, distributor or branch office.
I ——

turn on?

C End )




(3) When the "RUN" LED turns off
The flow chart below shows causes and measures in the case that the "RUN"
LED turns off at power-on or during operation.

( The "RUN" LED turned off )

Is the "POWER" LED
of the power supply
module on?

YES

Is the "ERR" LED on
or flashing?

NO

k.

"RUN" LED is off

Set the RUN/STOP/RESET switch of
the CPU module to STOP, and write
END to Address 0 using GX Works2

.

Set the RUN/STOP/RESET switch to I

Go to the "when the 'POWER' LED
turnsoff" flow diagram, described in
Section 6.4.2

Go to the "when the 'ERR." LED turns
on or flashes" flow diagram,
described in Section 6.5.1 (6)

Reset using the RUN/STOP/RESET Q| "RUN"LEDison | (1) Failure of programmable
switch of the CPU module controller parts or poor contact

(2) Due to excessive noise

I In the case of (1) In the case of (2)

Explain the fault symptoms and
consult with the nearest system
service, distributor or branch office

"RUN" LED does not
turn on

RUN, and operate in the monitoring
mode using GX Works2

"RUN" LED is on

.

Some error in a sequence program
may be the cause

Y

Check the program and correct the
defective part

such as CR to a noise source

Connect a surge suppressor circuit I

Doesthe "RUN" LED
turn on?

YES

C End )




(4) When the "RUN" LED flashes
When the "RUN" LED flashes during operation, it is presumed that a parameter
or program change is in invalid status (operation stop).

If a program was written, perform one of the following operations:
* Reset the CPU using the RUN/STOP/RESET switch
* Turn the power off and on again
* Set the RUN/STOP/RESET switch from STOP — RUN again

If parameters were changed, perform one of the following operations:
* Reset the CPU using the RUN/STOP/RESET switch
* Turn the power off and on again

If the "RUN" LED flashes even after the operation described above was
performed, it is presumed to be hardware failure.

POINT

After a program or parameters were written during stop, the QCPU checks
programs when setting the RUN/STOP/RESET switch from STOP — RUN.

In this state, the CPU has been stopped its operation. (Though it is not an error, the
"RUN" LED flashes.)

To resume the operation, set the RUN/STOP/RESET switch from STOP — RUN
again.




(5) When the "ERR." LED turns on or flashes
The flow chart below shows causes and measures in the case that the "ERR."
LED turns on or flashes at power-on, at the time of starting operation, or during
operation.
When the "ERR." LED turns on or flashes, it is presumed that an error has
occurred.

( The "ERR." LED is on or flashing ’

Hardware failure Check the error definition using I

GX Works2

‘ Set the RUN/STOP/RESET switch to STOP .

Explain the fault symptoms and
consult with the nearest system

service, distributor or branch office

¥

‘ Take measures according to the error definition'

Reset using the RUN/STOP/RESET

switch

Set the RUN/STOP/RESET switch to RUN I

Does the "ERR." LED
turn off?

YES

C End )




(6) When the "ERR." LED turns on or flashes (when UNIT VERIFY ERR. occurred)
The flow chart below shows causes and measures in the case that a UNIT
VERIFY ERR. occurred and the "ERR." LED turns on or flashes.

(" UNITVERIFY ERR. occurred )

}

Check the error slot using GX
Works2

Check that the module of the

slot is connected and
disconnected during
operation

YES
—I Reset the CPU module I

. . YES
Did the error disappear?

Check that the module of the
slot is mounted correctly Mount the module properly NO
Replace the module
YES l P

YES

NO . .
< Did the error disappear?

Check that all extension
cables of the base unit have
been connected properly

Connect the extension cable properly I

|

Did the error disappear?

NO

Normal operation

Replace the module

Error detection

Normal operation

Replace the CPU module

Error detection

. Normal operation
Replace the base unit >

Error detection

A4

Hardware failure.

Explain the fault symptoms and consult
with the nearest system service, 3
distributor or branch office C End )




(7) When the "ERR." LED turns on or flashes (when CONTROL-BUS. ERR.
occurred)
The flow chart below shows causes and measures in the case that a
CONTROL-BUS. ERR. occurred and the "ERR." LED turns on or flashes.
Note that this flow diagram is available only when a slot/base unit can be
specified by an error code.

(__CONTROL-BUS ERR. occurred )

}

Check the error slot and the base unit I

using GX Works2

heck that the module of the
slot is mounted correctly
Check that the extension
cable of the base unit is
connected properly

Mount the module and the cable properly

Did the error disappear?

Check that all extension
cables of the base unit have
been connected properly

Connect the extension cable properly

Did the error disappear?

Check that there is any
noise influence

Take measures against noise

Normal operation

Replace the module

Error detection

Normal operation

Replace the CPU module

Error detection

Normal operation

Replace the base unit

Error detection

Hardware failure.
Explain the fault symptoms and

consult with the nearest system Y
service, distributor or branch office End




(8) When the "USER" LED turns on
The "USER" LED turns on when an error is detected at a CHK instruction or
when an annunciator (F) turns on.
When the "USER" LED turns on, monitor SM62 and SM80 of the special relay
using the GX Works2 monitoring mode.

* When SM62 is ON
An annunciator (F) is ON.
Identify the error cause using SD62 to SD79.
* When SM80 is ON
Execution of a CHK instruction turns on the "USER" LED.
Identify the error cause using SD80.

Once an error cause is identified, remove the error cause.
The following operation will turn off the "USER" LED:
* Reset using the RUN/STOP/RESET switch
» Execution of a LEDR instruction by a programmable controller program

REMARKS

To execute latch clear processing, use the remote latch clear operation of GX
Works2.

(9) When the "BAT." LED turns on
The "BAT." LED turns on when a battery low is detected.
If the "BAT." LED turns on, monitor special relays and special registers using
functions of GX Works2 such as the device batch monitor in order to identify
which battery is low, either the CPU module or an SRAM card. (SM51 to SM52
and SD51 to SD52)
After identification and replacement with a new battery, reset using the
RUN/STOP/RESET switch or execution of a LEDR instruction will turn off the
"BAT." LED.



(10) When the "BOOT" LED flashes
The flow chart below shows causes and measures in the case that the "BOOT"
LED of the CPU module flashes at the programmable controller power-on, at the
time of starting operation, or during operation.

( The "BOOT" LED flashes )

Turn OFF the power supply of the programmable
controller

Detach a memory card I

Turn on the SW2 and SW3 DIP switches

Turn ON the power supply of the programmable
controller

YES

Does the "BOOT" LED turn on?

to the standard ROM is completed

v

NO Execute boot operation from the standard ROM I

Automatic writing from a memory card I

A4

CPU module hardware failure.
Explain the fault symptoms and

consult with the nearest system
service, distributor or branch office




6.5.3 When a Program Cannot Be Read/Written

(1) When a program cannot be written
The flow chart below shows causes and measures in the case that a program
cannot be written to the CPU module.

( A program cannot be written )

|
Set the DIP switch 1 (system |
protection) to OFF I

Only for high
performance models

Is the DIP switch 1 OFF?

OFF

NO

Can a program be written?

Clear the password using GX
Works2

Has a password been
registered?

NO

NO

Can a program be written?

Memory Try the following items
» Check whether the write protect
switch is OFF
+ Check whether it is formatted
» Check the specification of a write
destination

Is the memory program
memory?

Program memory

Try the following items

+ Organize and rearrange files

+ Check the free space of the memory

+ Check the specification of a write destination

!

Can a program be written?

NO
YES
Cana prograw M
NO
Format the memory
. YES
Can a prograw M R
NO
A 4 A 4
Explain the fault symptoms and ( End )

consult with the nearest system

service, distributor or branch office




(2) When a program cannot be read
The flow chart below shows causes and measures in the case that GX Works2
cannot communicate with the programmable controller while its power is ON.

(Cannot communicate with GX WorksZ)

NO Choose correct memory I

Is memory to be read correct?

Can the CPU
module communicate with
GX Works2?

NO YES

Connect the connection cable
correctly.

Is the connection cable
connected correctly?

Can the CPU
module communicate with GX
Works2?

NO YES

Can it communicate with
GX Works2 after the replacement
of the connection cable?

YES

Has a USB driver
been installed to the
personal computer?

Install a USB driver to the personal
computer.

Can the CPU
module communicate with GX
Works2?

NO YES

A4

Explain the fault symptoms and
consult with the nearest system il
service, distributor or branch office End




(3) When a program is unexpectedly overwritten
The flow chart below shows causes and measures in the case that a program is
unexpectedly overwritten at power-on or reset operation.

[A program is unexpectedly overwritterD

OFF (Program memory execution)

Is SM660 ON?

ON (Boot operation is going on)

Format the program memory that is
executing boot operation from the standard
ROM, and write to the standard ROM

Disable the "Execute boot operation from
the standard ROM" checkbox in the boot
file setting of the PLC parameter

program to the program memory

I

Restart/reset the power supply of
the programmable controller

Write parameters and a sequence I

YES

Is a program overwritten?

C End ) Hardware failure.
Explain the fault symptoms and

consult with the nearest system
service, distributor or branch office.




(4) When boot operation from a memory card cannot be executed
The flow chart below shows causes and measures in the case that boot
operation of the CPU module from a memory card cannot be executed.

Boot operation cannot be executed

Did CPU fault occur? Remove the error causes

Can boot operation be YES
executed?

Specify a parameter-valid drive
using the DIP switches 2 and 3

Has a parameter-valid

A
I
I
drive been specified? |

Only for high
performance models

NO I

Can boot operation be
executed?

I
I
___________________________ — 4

Has a file set in
the boot file setting of
the parameters?

Set a file to the boot file setting

Can boot operation be
executed?

Has a file set in
the program settings of
the parameters?

Set a file to the program settings

Can boot operation be
executed?

Has a file executed
by boot operation been stored
in the memory card?

Write a file to the memory card

Can boot operation be
executed?

Y

Explain the fault symptoms and
consult with the nearest system
service, distributor or branch office ( End )




6.5.3 CPU Troubles and Measures

Example 1

Trouble symptom Measures
* Disturbance to the programmable |+ Fundamentally, various measures against noise are required. For temporary and
controller such as noise causes| early restoration, however, avoiding this trouble using boot operation from a flash

unauthorized access to the memory
overwriting data

inside the CPU,
temporarily.

ROM (standard ROM), which is an internal standard attachment, or from a
memory card is useful. Storing programs and parameters into a standard ROM or
a memory card in advance enables to perform boot operation triggered by a CPU
reset or turning the power OFF and ON again, which transfers data to an internal
program memory (SRAM) whenever this happens. (The following figure is a
operation image) Furthermore, backing up programs and parameters to a CF
card using the backup and restoration function of the GOT also enables this. (The
following figure is a operation image) The CPU module processes the operation
of programs stored in the program memory. The operation of program stored in
the standard ROM and the memory card is not processed. To process the
operation of programs stored in the standard ROM or the memory card, configure
the module so that programs in the standard ROM and the memory card can be
booted (read) into the program memory when the power is turned OFF and ON
again or when the CPU module is reset.

Boot operation from the standard ROM or the memory card

Program
memory

Boot s““ wa

v

%

-

Boot =

S
>
<

Memory card

Standard
ROM

Function to backup and restore connected devices

Backs up the setting information of connected
devices to a memory card/USB memory

N
Bl

Memory card/
USB memory

< O

Restores the backed up setting
information of connected devices

Example 2

* Once a battery error occurs, the battery

error can be displayed after battery
replacement.

There are two types of battery errors depending on a place in which the error

occurred. Therefore, perform the PLC diagnostics using peripherals such as GX

Works2 to check the error code.

(1) Error code 1600: CPU module itself

(2) Error code 1601: Memory card

* The basic model and the universal model QCPU QO00U(J)CPU and Q01UCPU
are not equipped with a memory card.

Example 3

* The programmable controller does not
start and the front LED does not turn
on, even after power-on.

The RESET switch may be fixed at the reset position. Check visually to make
sure that the RESET switch is not at the reset position.

T

|4
s

STOP_RUN
RESET L.CLR

@D |

RESET/
L.CTR switch — |

Ve

* The basic model and universal model QCPU has the RUN/STOP/RESET
switch. When the switch is released at the reset position, it automatically goes
back to the stop position. Therefore it cannot be fixed at the reset position.

(To the next page)



(From the previous page)

Trouble symptom

Measures

Example 4

connector can be damaged.

* When the base is mounted, the base

* When the base is mounted, ensure that the module fixing projection and the
module fixing hole are fitting into each other, then insert the module.

Base unit

Module connector

= AN
Base unit / 2

Module fixing
projection

Module
mounting lever

\ Module fixing hole)

Base unit

1

Module
—— mounting lever
Module fixing i/
projection ¥

Module fixing hole

)

P

Example 5

* When a module with USB interface is
connected to a personal computer
using USB, electric shock or module
failure may occur depending on the
model of the personal computer and
operating conditions.

When using a personal computer with an AC power supply, use one whose
power plug has three pins or a grounding wire, or ensure that the ground cable is

grounded. When using a battery-driven personal computer, use the computer as
is.

(For more details, refer to the Mitsubishi programmable controller TECHNICAL
BULLETIN No. PLC-D-464.)




6.6 Troubleshooting for the Input Module
6.6.1 Troubles regarding Hardware Failure

(1) If external input equipment is OFF and a programmable controller side input
signal is ON, it is presumed to be input module failure or a leakage current.

The input signal is on even though
the external input device is OFF

|

Is the LED of the input NO

module on?

\4
Remove the input module from
the base unit, and monitor the

input signal using GX Works2
Can an external factor be NO P 9 J

the CV

YES

NO

Is the input signal ON?

A,

Restart it after removing the error I

A

cause such as a leakage current

Replace the input signal
cable and monitor the signal
again using GX Works2

Reset the CPU module and
monitor the signal again
using GX Works2

Check the program,
because the signal turns
ON after the reset if the
program improperly outputs

to an input Is the input signal ON?

YES

A 4

The input signal cable is
NO faulty. Replace it with a

i i 2
w&gnal - new cable.

YES

\ 4 v

Reset has not been performed
after it turned ON forcibly in The CPU module may be
device test operation faulty. Explain the fault
symptoms and consult with

The input module may be
faulty. Explain the fault
symptoms and consult with

the nearest system service,
distributor or branch office.

the nearest system service,
distributor or branch office.

POINT

The external factors include external device failure, external power supply failure,
incorrect wiring, and noise.




(2) If external input equipment is ON and a programmable controller side input
signal is OFF, it is presumed to be input module failure or disconnection of an

input circuit.

The input signal is OFF even though
the external input device is on

|

Is the external
input voltage within the range of
input signal?

NO

Check the external input circuit

l

Does the LED of

NO

Set the input signal of the
programmable controller within

the range of voltage specifications

the input module turn
on?

YES

A\ 4 ;

Monitor the input signal using I

GX Works2

NO

A

Check the "POWER" LED
of the power supply module

Is the "POWER"
LED on?

Replace the input signal cable
and the extension cable

Go to the "when the 'POWER'
LED turned off" flow diagram

Is the signal on the
monitor ON?

(>

Does the LED
of the input signal
turn on?

YES

A

NO

The input signal cable or the
extension cable is faulty

The input module may be faulty.
If there is an empty input terminal
on the input module, migrate the
wiring of the external input
devices and change the input
number. Otherwise, replace the
module.




6.6.2 Input Circuit Troubles and Measures

This section explains examples of input circuit troubles and measures.
Table 6-2: Input Circuit Troubles and Measures

Condition

Cause

Measures

* Leakage current of the input switch
(For example, drive by a contactless switch)

* Connect a proper resistor so that a voltage between
input module terminals can be lower than the OFF

E1>E2

_ AC input voltage value.
A Inpu AC input
% An input signal c=F T CI
€ |does not tum| AV ' |Leakage current| [ Input module Input module
g | OFF. L~ R
. Y -
e — Power supply Power supply
* The recommended CR constant is:
* 0.1t00.47 pF +47 t0 120 Q (1/2 W).
. AP . * Same as Example 1
* Drive by a limit switch with I
e y_a Mt Switch wifh fieon famp AC input « Alternatively, make the circuit independent and
~ — install a display circuit separately.
2 |An input signal | L
% does not tum I Leakage current| | Input module
X OFF.
©
- Power supply
« Leakage current due to the line capacity of an * Same as Example 1
connecting cable * However, when the power supply is located at the
The approximate line capacity of a twisted pair side of the input equipment shown as the following
- cable C is defined as: C = 100 PF/m. figure, this trouble does not occur.
2 |An input signal -— AC input _ AC input
g |does not turn | t | t
¢ | OFF. i
h ! Leaka i
1L e 9e . .
\ == | current Input module \ - Input module
=0 O—
- T Power supply — "7 Power supply
: ; ; P * Connect a proper resistor so that a current in the
* Drive by a switch with a LED indicator
y DC input input module is lower than the OFF current.
(Positive common) DC input
— (Positive common)
<
% An input signal ‘ eomecomeme V1| o
£ |does not tun \ [' eakage current ] Input module .
L% OFF. '}}"’ ResLstclr Input module
B e [ (R _
* The next page shows the calculation examples for
the values of resistance to be connected.
* Sneak current due to usage of two power supplies | Unite two power supplies into one.
DC input » Connect a diode to suppress a sneak current. (The
figure below)
© DC input ;
2 |An input signal L L..—-- diode
% does not tumn Input module
X | OFF. |+
) Input module — E1




Table 6-2: Input Circuit Troubles and Measures (Continued)

Condition Cause Measures
There exists stepwise distortion near the zero cross | Improve the waveform of the input signal, for
voltage in the input signal (AC) as shown below. example, using an online inverter UPS.

© |An input signal

S [does not tum m /\

§ |oN. Zero cross

4 | (ACinputmodule) | voltage “\\\\’/// L\\\‘

Change the response time setting.
Example: 1 ms — 5 ms
If setting the response time longer makes no

'a\: difference, take measures described below:

E‘ Incorrect  input Noise s captured as input * Avoid bundling a power cable and an I/O cable to

& | due to noise ’ prevent excessive noise.

] * Take measures against noise. For example,
suppress noise by adding a surge absorber to noise
sources such as relays and conductors that use the
same power supply.

*1: If the noise is periodic and excessive, setting response time short may be more effective.

<Calculation examples for Example 4>

When a switch with LED indicator, through which a 2.33 mA leakage current
flows when a 24 VDC power supply is applied to the QX40, is connected:

0X40

| 2
| Leakage current 2.33 mAJ Input module
|

'
DC24V

(1) This does not meet the QX40 OFF current, 1.7 mA. Therefore, a resistor must
be connected as follows:

S 2. 33mA 0X40
| ‘ :le=1JmA
\ . IR=0. 63mA | ||R g“%‘;tgémpedance
- T
'
- DC24V

(2) The connection resistance value R is calculated as follows.
The connection of a resistor R by which 0.63 mA or more flows through the
connection resistor is required in order to meet the QX40 OFF current of 1.7 mA
or less.

Ir:1z=7 (Input impedance) :R

1z . 1.7
<= X = ——X5. 6=15.
R n Z (Input impedance) 0,63 5.6=15.11[kQ]

Thatis, R < 15.11 kQ.
When resistor R is 12 kQ, power capacity W for the resistor R is:
W = (input voltage) 2 + R = 28.82 + 12000 = 0.069 (W)




(3) Because the power capacity of a resistor is three to five times of the actual
power consumption, a 12 (kQ) and 1/4 to 1 (W) resistor must be connected to
the issued terminal,

(4) Besides, the OFF voltage when resistor R is inserted is:

X 2.33[mA] =8.90[V]

1
12.0[kQ] + 5.6[kQ]

It satisfies the QX40 OFF voltage, which is 11 V or less.



6.6.3 Input Module Terminal Voltage Checking Methods

The input module differs in control voltage, which is 100 V AC, 200 V AC, 5V DC, 12
V DC, and 24 V DC, and in source/sync input. This offers various combinations.
Methods for terminal voltage check for the input module using a tester are described
below.

Negative electrode (-) /bb\ \X

Positive electrode (+)

Table 6-3: Terminal Voltage Checking Methods

Control voltage Module/unit terminal measuring point

Set the voltage range of the tester to 100 V AC/200 V|
AC measurement.

100V AC £
200 VAC st

™ Connect the negative electrode of the tester to each
input terminal

PPl
NN
‘I'Iﬁ'lUOW)(Om\I

™~

Connect the positive electrode of the tester to the]
COM terminal

Set the voltage range of the tester to 100 V DC]

9 7 measurement.
~ A 8
LB 9
5VDC B Y
12V DC LoD 5
24V DC -~ E .
Positive =y C ™~_Connect the negative electrode of the tester to each
e D input terminal
common —'Fﬁé"*;% P
~E |
24VDC F
4mA ™~ Connect the positive electrode of the tester to the
COM terminal
Set the voltage range of the tester to 100 V DC
- 7 measurement.
- A 8
{58 9
5VDC S S\
12V DC ) B
ﬁd'v DC ”":“’F_E o) Connect the negative electrode of the tester to the|
cc?r%?:;ﬁ o KD S—1— COM terminal
Cjou 4 E
24VDC F
4mA Connect the positive electrode of the tester to each

input terminal




6.7 Troubleshooting for the Output Module

6.7.1 Troubles regarding Hardware Failure

(1) When the load of the output module does not turn ON during operation
The flow chart below shows causes and measures in the case that the load of

the output module does not turn ON during operation.

An output load does not turn ON '

Is the operation
indication of the output
module on?

Is a voltage to
the load
applied?

What is the voltage
between output
COM terminals of
e output module?2

Equal to the
supply voltage

The output module is faulty
Replace the output module

ov

Check the output status using the
GX Works2 monitoring mode

Is the operation
indication of the
output module on?

Confirm that the output signal is
off using the GX Works2
monitoring mode

Check the wiring of the power
supply to the load, and restore the
power

Check the load and its wiring, and
restore them

Check the rush current while the
maximum number of loads is
simultaneously ON

NG

Change the output relay number and change
the maximum simultaneous ON current of the
load so that it satisfies the specifications

(The monitor signal is OFF)

Measure the voltage between the
output of the module and the
COM terminal

ov

Check the external wiring and the
external output devices

I The value of the supply voltage

Explain the fault symptoms and
consult with the nearest system
service, distributor or branch

office



(2) When the LED of the output module does not turn ON during operation
The flow chart below shows causes and measures in the case that the LED of

the output module does not turn ON during operation.

(The LED of the output module does not turn or)

Is the "MODE" LED on? Refer to Section 11.2.3 I

Is it ON when monitoring
using GX Works2?

Review the program I

GX Works2 system monitor

Check the I/O number using I

Is the output number

correct? Change the output number I

Does the LED turn ON by NO
turning on forcibly another

output module?

Hardware failure of the CPU module,
base unit, or extension cable.
Explain the fault symptoms and
consult with the nearest system
service, distributor or branch office

Does the LED turn ON after
replacing with another output module
and turning on forcibly again?

Output module hardware failure.
Explain the fault symptoms and
consult with the nearest system
service, distributor or branch office




6.7.2 Output Circuit Troubles and Measures

This section explains the examples of output circuit troubles and measures.

Table 6-4: Output Circuit Troubles

and Measures

Condition Cause Measures
* When the load is internally half-wave rectified .
(Some solenoids act like this.) * Connect a resistor (from 10kQ to 1000kQ)
on across the load.
QY22 B 1]
Output module | Dl [ -Resistor
_L | N 1
ﬁ " load
— Load
2 [Overvoltage is
% applied to the load [2]
$ |duri tput OFF. . .
i uring outpu  Cis charged when the polarity of the power
supply is [1], and the sum of a voltage
charged to C while the polarity is [2] and the
power supply voltage is applied across D1.
The maximum voltage value is about 2.2 E.
(If it is used in this way, although output
element does not pose a problem, a built-in
diode in the load is deteriorated and
accidents such as burnout may occur.)
* Leakage current due to a built-in surge [* Connect a resistor across the load.
suppressor (Caution is required when wiring length
between the output module and the load
N QY22 is long, because there is also a leakage
© |The load does not| ©utPut moiiﬁle W current due to line capacity.)
Q.
£ |[turn OFF.
(L] : -
& (Triac output) E [ Leakage current
Load




Table 6-4: Output Circuit Troubles and Measures (Continued)

Condition

Cause

Measures

Example 3

The load does not
turn OFF.
(Triac output)

¢ The minimum load current is not satisfied.

* |f the load current is lower than the minimum
load current of the output module, the triac
does not work and the load current will flow
to the phototriac, as the arrow in the following
figure shows.

When an inductive load is connected as a
load in this state, the off-time surge is applied
to the phototriac and the load may not turn
OFF.

Surge suppressor
Qv22

Phototriac E]

e

Control
circuit

Triac

* Connect a resistor across the load so that a
current equal to or higher than the minimum
load current will flow.

Load




Table 6-4: Output Circuit Troubles and Measures (Co

ntinued)

Example 4

Condition Cause Measures
Incorrect output due to floating capacitance (C) between the collector|WWhen the external power supply is turned
and the emitter of the photocoupler. ON/OFF, make sure that the start-up off
Although it poses no problem at a normal load, a sensitive load the external power supply itself takes 10
(such as a solid state relay) may output incorrectly. ms or more and then insert a switch SW1
into the primary side of the external
Output module/combined module power supply.
Prim:aw side Secondary side
Photocoupler O 55 et poversuppy | ———~
Cc Programmable
| Tr1 controller
|_SZ > = vo |
] - |ic L= 1 If a switch is need to be inserted into the
| secondary side of the external power|
”Load supply, connect a capacitor and a resistor
so that the start-up of the external power|
supply becomes slower (10 ms or more).
Sink output
voltage circuit
When an external power supply is started up rapidly, a current Ic
flows due to floating capacitance (C) between the collector and the
emitter of the photocoupler.
The current Ic flows into the next stage, the gate of the transistor
Tr1, and the output of YO turns ON for about 100 ps.
Source output
The load turns ON

momentarily when an
external power supply
is started up. (transistor
output)

External power
supply due to SW
ON (24 V)

10 ms or less

.

About 100 ps

YO output

The measures have no effect for the

module(s) below, due to the
characteristics of its/their externall
power supply circuit.

* QY81P

R1: Several tens of Q

Power *cagacity > (External power supglgl
current 1) x Resistance value x (3 to 5)
C1: Several hundreds pF 50 V

*1: Refer to the manual of the current
consumption for the external power|
supply of a module to be used.

*2: The power capacity of a resistor is

chosen from three to five times of the
actual power consumption.

(application example)

R1=40Q, C1 =300 uF

Time constant is calculated by the
following formula:

C1xR1=300x 10° x 40

=12x10°s

=12 ms




Table 6-4: Output Circuit Troubles and Measures (Continued)

(transistor output)

Condition Cause Measures
When an inductive load is used, the load [2] that has been OFF|Take one of the measures described
may turn ON because a back EMF during the power supply|below.
shut-off [1] sneaks. 1. Connect a diode parallel to the load in
which a back EMF is generated in
order to suppress the back EMF.
Output module/
combined module > Source Output
Source output — Back EMF + [3] 3]
| 1 > | Load | ﬁ
ON LY o _ Back EMF+
— -Load
N v toad | l—-—l
OFF |_Y1_,\ Load ]
— [1]1Shut-off
P) - Sink output
CON —~— (3]
-—
o + Back EMF —
| )
Output module/
combined module —
Smk output +Back EMF — [3] 2. Make a sngak current path by
1N connecting a diode between (+) and (-)
1 Yo Load of the external power supply.
ON LYo | L | p pply
Note that if Example 4 is implemented
— simultaneously, connect it parallel to
21 C1andR1.
NV +— Load | 5 Fo—,
OFF L ource output —Back EMF+ [3]
-/ —
—1
© |The load that has %L ( [11Shut-off
L |been OFF turns ON ) _ T
g |when  the power }—'\—4
S |supply is shut off.
L

Example 4

The measures have no effect for the
module(s) below, due to the
characteristics of its/their external
power supply circuit.

+ QY81P

* QY82P

Sink output

+§ack EMF— [3]
oN Load
1

oad

[1]1Shut-off]

DC12/24V

Example 4

D1: Reverse voltage VR (VRM)...*1
Forward current IF (IFM)...*2

*1: Approximately 10 times of the
specified rated voltage
Example: Approximately 200 V when
24V DC

*2: Equal to or higher than two times of]
the specified maximum load current|
(common)
Example: More than 4 A when 2 A/1
common




Table 6-4: Output Circuit Troubles and Measures (Continued)

If it continues to be used in those conditions, it may cause a
failure.

Condition Cause Measures
The polarity of the external power supply is reversely connected. | Connect the polarity of the external power
supply correctly.
Transistor output
module
Load
Y0 Wrong Correct
-+
ﬁ The load operates only — n osv’étfgzal voT—
Qe |[by external power P PRY
% supply power-on COM
U>j (transistor output)
Output element
protection diode
When the polarity of the external power supply is reversely
connected, a current may go through the output element
protective diode and flow to the load.
When it becomes unwired due to shut-off or disconnection of | Connect the wiring between the external
wiring that connects the 0 V of the external power supply and the | power supply and the load correctly.
common of the load, a current flows to the load of an output | In addition, prevent the occurrence of the
element that has been turned ON, passing through the parasitic | conditions described on the left by
circuit of an output terminal that has been turned OFF. attaching diodes to each output terminal
Transi as shown below.
ransistor
output module
Source output Source output
YO Load
(=] -
' element
oN || output
| control YI  Load
When output is ON, a | circuit YO Load — 4
~ i —
o |load connected to other i
E. output  turns ON MR coM +
& |simultaneously. .| Output — - X
& | (transistor |_'
output (source type)) oFF ||| ouput 24V
A g control
ﬂ_{ 3 circuit r_Y] Load j—
4’
CoM  +| - Shut-off
L— F—eor
| 24V4j disconnection
ov

REMARKS

When short-circuit occurs in an output module with protection, a programmable
controller CPU cannot detect an error because a thermal protection works and

prevents fuses from blowing.

Therefore, a check circuit or its equivalent must be made externally.




6.7.3 Output Module Terminal Voltage Checking Methods

The output module, depending on its output, differs from AC and DC, in addition to
the difference in control voltage. This offers various combinations.

Methods for terminal voltage check of each output module using a tester are
described below.

[ -1

Negative electrode (-) /\;\\

Positive electrode (+)

Table 6-5: Terminal Voltage Checking Methods

Control Module/unit terminal measuring point
voltage
Set the voltage range of the tester to AC/DC
e 7 measurement.
HoA 8
OB 9
H-C NI A
Contact output ‘”:'D—E B
AC/DC Lk JeAC
common Lecom | D Connect the negative electrode of the tester to each
o ~E | output terminal
240VAC F
2A ™~ Connect the positive electrode of the tester to the
COM terminal
Set the voltage range of the tester to AC
oo 7 measurement.
HO—2 8
Sinch 9
Sy S SN
Triac output ’IDHE B
AC only EZ y [ Connect the negative electrode of the tester to the]
| o SN2 COM terminal
E
e KO

Connect the positive electrode of the tester to each
output terminal

Set the voltage range of the tester to DC

X/ COM terminal

7 measurement.

8

9

A

Transistor DC B

sink output o) Connect the negative electrode of the tester to the|

only D

E

F

Connect the positive electrode of the tester to each
output terminal




Table 6-5: Terminal Voltage Checking Methods (Continued)

vl Module/unit terminal measuring point
voltage
Set the voltage range of the tester to DC
Lo 7 measurement.
oA 8
i 9
: S e A
Transistor DC LD
source E B .
tout onl = c Connect the negative electrode of the tester to each
output only ﬁ@i C D output terminal
12vDC \E‘
24VDC F .
0.5A ™~ Connect the positive electrode of the tester to the
COM terminal




6.8 Troubleshooting Using Cart Conveying System Training Machine

(1) Explanation of the training machine (operation panel)

This section explains troubleshooting using the training machine system that
conveys workpieces.

It contains practical training of moving the conveyance table to the workpiece set
position with GOT screen operation.

)

Explanation of operating procedures
(a) Manual control

1)

JOG operation

It moves left and right by touching arrow switches on the operation panel.
It stops by touching the stop switch.

Point specification

It can be moved to the workpiece set workpiece set position, inspection
position, and pass sensor position.

It starts to move by touching the square switch near the screen center
then touching an arrow switch of desirable direction. It stops moving
when it reaches a specified point.

(b) Automatic control

Starts automatic operation: Touch...Start (HMI (Human Machine Interface))
Stops automatic operation : Touch...Stop (HMI (Human Machine Interface))
Failure switch (HMI (Human Machine Interface)): Touch...Failure

Pass switch (HMI (Human Machine Interface)): Touch...Pass

*

[Operation example]

1)
2)

Stop the table at the workpiece set position.

Touching the start switch on the operation panel starts automatic
operation.

First, the table moves to the inspection position. Inspect the workpiece
visually.

When it fails — Touch the failure switch on the visual inspection panel.

If the result of the visual inspection is failure, it moves back from the
inspection position to the workpiece set position and stops automatic
operation.

When it passes — Touch the pass switch on the visual inspection panel.
If the result of the visual inspection is passed, the table moves forward
from the inspection position to the pass sensor, then moves back to the
workpiece set position and stops automatic operation.

For the safety reasons, the workpiece on the table cannot be removed.
Proceed with the training assuming the workpiece is set.



[Operation panel]

—_

) MO: Move left switch

) M1: Move right switch

) M2: Stop switch

) M20: Point specification switch (pass sensor position)

) M22: Point specification switch (inspection position)

) M24: Point specification switch (workpiece set position)
) M300: Start automatic operation switch

) M300: Stop automatic operation switch

) Control switching switch

10)Device display switching switch

© 00 N O O b W N

To understand the status, check the inspection, passed, and failure lamps under
the cart training machine.

[Visual inspection panel]

[EEHEREEE
T T __1'-_—.

1) Passed switch
2) Failure switch

6 - 56



[Wiring of the training machine]

Programmable controller
training machine

X20~X3F

machine to X20 to X3F of QX42, and the

Connect the input cable of the training
output cable to Y60 to Y7F of QY42.

>
_ 1‘56?&¢\ i} L
= 5';;\ >

%3
S SIS
o
@%@
\ 7

*  Before starting-up, set the training programmable controller CPU to STORP first.
When the cart training machine is started up first, an error may be displayed on
the GOT.

[Overview of the cart training machine]

Inspection LS

Pass LS (x21)

(X20)

Workpiece
. . Table
N N

ol 111
\

/’ /’ /
Advance Inspection Workpiece set Retract
end LS position LS position LS end LS
(X24) (X22) (X23) (X2%)




[Assignment of 1/O signals]

MELSEC-Q
Output
—3 Y
(Terminal number 4) Pass LS O [S; X20 Y60 ) Passed lamp (Terminal number 1)
7 N
. . N 7
(Terminal number 5) Inspection LS X21 Y61 O Inspection lamp (Terminal number 2)
. . " < o o
(Terminal number 7) Inspection position LS X22 Y62 O Failure lamp (Terminal number 3)
— 7 A
(Terminal number 9) Workpiece set position O (e} X23
Advance end LS 5 8 X24
Backward end LS —— X25
PR B
(Terminal number 10) Mock contact 1 O (o X26
PR
(Terminal number 11) Mock contact 2 O e X27
R
(Terminal number 12) Mock contact 3 O (o} X28

The terminal numbers represent the switch numbers on the rear side of the
training machine.

(Initial setting) Terminal number 1 to 5, 7, and 9...0ON/6, 8, and 10 to
12...0OFF



| Projectname | QDAISYA |
(3) Sequence program
Manual/automatic Control mode switching
The virtual production system starts in the manual mode.
Sh401 SM402
0 f | | [SET M1000 1
Always |ON only Manual
OFF for one mode flag
scan after
RUN
H900
I [RST H1001 :}
Manual control Automatic
switching request flag mode
H901
| [SET M1001 1
Automatic Automatic
control flag mode
switching
request
[RST M1000 1
Manual
mode flag
Manual control JOG operation Forward rotation start
M1000 WO W2 M30 M11 X24
53— | | | a0 r 43 ras [ (w10 )
Manual [ Manual | Manual Point = Manual Advance Manual
mode flag| forward | stop specificatio reverse end LS forward run
run JOG | request StoP g fun JOG JOG
request command -5 mmand command
W10
Manual
forward run JOG
command
Manual control JOG operation Reverse rotation start
M1000 W1 W2 M30 M10 X25
8 I | | M 1A 4 | | (M1 b
Manual |Manual | Manual Point Manual Backward Manual
mode flag| reverse | stop specificatior forward end LS reverse
run JOG | request StoP 4 runJoG run JOG
request command  command command
M1
Manual
reverse run JOG
command




Manual control Select a point

M1000 W20 W30
103— | {1 FF (21 )
Manual |Point Point Point
mode  [specification:| g ification specification:
Passed . .
flag stop instruction Pass flag
M21
—
Point
specification:
Pass flag
W22 W30
— | r g (H23 J
Pomt_r . Point Point
specitication: i : e . .
Inspection spe(‘,l_flcatlon_ spemflc_atlon.
position stop instruction Inspection
position flag
W23
Point specification:
Inspection position
flag
nz24 W30
| Qs )
Point | Point Point
Wsrck'glc:gfn specification specififzation:
set stop instruction Workpiece
set flag
N25
_| |_
Point
specification:
Workpiece
set flag
Stop when it reaches a point
H1000 W21 X20
153— | | | v 4 (M30 b
Manual |Point Pass Point
mode |specificatio sensor specification
flag Pass flag stop
command

Select a stopping point

W23 x22
, ]
Point Inspection

specification:  position
Inspection LS
position flag

Mz5 x23
]

Point Workpiece
specification: set position
Workpiece

set flag




Automatic control Operating flag
M1001 M300 %23 M361 W72 X24 X25 M301
183— | | !} % A | || A (#3103
Automatic |Automatic Workpiece [Workpiece Workpiece Advance Backward Automatic Automatic
mode flag |start set set position set position end LS end LS stop operating flag
position move end: move end: request
Passed Failure
[PLS M3 i
Automatic Automatic
operating flag start PLS
Automatic control Move to inspection position
M1001 M310 M311 W321
209— | ! | | I mz0
Automatic  Automatic | Automatic | Inspection Inspection
mode flag operating | start PLS | position move position
flag end pulse move
M320
Inspection
position
move
M320 x21 X22
| iy |} [PLS M321 ]
Inspection Inspection  Inspection Inspection
position sensor position LS position
move move end
pulse
Automatic control Waiting for passed/failure determination
M1001 M310 M321 M331 W332
237 | |} { | A 0 {M330 ),
Automatic Automatic | Inspection |Inspection Inspection Inspecting
mode flag operating | position end pulse: end pulse:
flag move end |Passed Failure
pulse
M330
(Y61 !
Inspecting Inspection
lamp
[MDVP K1 D201 1
Inspection
window
display
M330 W200
L | | [PLS M331 ]
Inspecting Touch Inspection
passed end pulse:
Passed
Mz201
I [PLS M332 i
Touch Inspection
failure end pulse:
Failure




Automatic control Determination result: Passed
Move to pass sensor position
M1001 M310 M331 M342
272 | { | | | A (M0
Automatic ~ Automatic | Inspection | Passed Passed
mode flag  operating | end pulse: | position position
flag Passed move end move
pulse
M340
(M341 )
Passed Passed
position move lamp
output
N340 X20
L upa [PLS Ma42 7
Passed Pass sensor Passed
position position move
move end pulse
Standby 2 seconds
M1001 M310 M342 M351
37— | | | !} 4 (M350
Automatic  Automatic | Passed Standby Standing by
mode flag  operating position for 2 for
flag move end [ seconds 2 seconds
pulse end pulse
M350
Standing by for
2 seconds
M350 K20
I {10 X
Standing by for 2.0 s timer
2 seconds
TO
— [PLS Ma51
2.0 s timer Standby for
2 seconds
end pulse
Move to workpiece set position and end
H1001 H310 M351 M361 X3
345— | I || I 360 3
Automatic ~ Automatic | Standby for| Workpiece Workpiece
mode flag  operating |2seconds | set position set position
flag end pulse | move end: move:
Passed Passed
M360
Workpiece
set position
move:
Passed
M360 X23 X2
{ |} apd [PLS M361
Workpiece ~ Workpiece Workpiece
set position  set set position
move: position move end:
Passed Passed




Automatic

383—

control Determination result: Failure

Move to workpiece set position and end

Stroke limit error Display

434

4590 —|

M1001 M310 N33z M372
| | | L G
Automatic  Automatic | Inspection | Workpiece Workpiece
mode flag ~ operating | end pulse: | set position set position
flag Failure move end: move:
Failure Failure
M370
(M371 b
Workpiece Failure
set position lamp
move: Failure output
N370 X23
| || [PLS M372 ]
Workpiece ~ Workpiece Workpiece
set position set position set position
move: move end:
Failure Failure
A24
A [MOVP D200 D210 ]
Advance Stroke limit
end LS error screen
display
x25
At [HOWP K5 nzoo
Backward Stroke limit
end LS error
screen
display
[ MOVP Ko D203 1
Device name
screen
display
Touch panel initial display: Manual control
SM402
| [HOVP K1 D200
ON only for Stroke limit
one scan after error screen
RUN display




Output processing
Cart forward rotation output
W10
479— | I
Manual Cart forward
forward run rotation
JOG
command

M3z0

Inspection
position
move

N340

Passed
position
move

Cart reverse rotation output
M1
47— | (Hior )
Manual Cart reverse
reverse run rotation
JOG

command

M360
]

Workpiece
set position
move:
Passed

M370

—

Workpiece
set position
move:
Failure

Passed lamp output

N341

509— | (Y60 b,
Passed Passed lamp
lamp
output

Inspecting lamp output

N330
520— | (761 X
Inspecting Inspection
lamp
Failure lamp output
M371
32— | (62 )
Failure Failure
lamp lamp
output




The following is a communication program between a programmable controller and an inverter.

Do not change this program because it is completed.

Command send preparation

SK402
544 }

one scan
after RUN

Forward rotation start command send

I
ON only for

Moy He
MoV Ko
Moy Ki2

[mov H3005

M100
620 hN [$MUV “1FAT0ABA"
Cart forward
rotation
[ Mov HOAQD
[G.UUTPUT UoA Do D10
Reverse rotation start command send
M101
651 hN [$MUV “1FAT0G8C”
Cart
reverse
rotation
[MUV HOAQD
[G.UUTPUT UOA Do D10
Stop command send
M100
682! [sMov  “1FA10079”
Cart
forward
rotation
Mo
W\ MOV HOAOD
Cart
reverse
rotation
[G.UUTPUT UOA Do D10

Do

D1

174

D10

D11

D15

M500

D11

D15

W510

D11

D15

W520




Receive response

nz

740

749

XOAA
— | THOvP  H2 D20 3
X0AB
— | [FHOVP KO D21 K2 3
THOVP K50 D23 1
[G. INPUT UOA D20 D30 w30
W530 W53l
— | iy [Wov D22 70 1
[BMOY D30 D100 kozo
[END 1

(4) Practical operation for trouble examples
Mock contacts and switches of an 1/O signal disconnection terminal block on the
rear side of the training machine are used as a trouble example of the training
machine, as shown in the following figure.
1) When a contact does not turn ON

Fault contact
I A
~Na

-

A mock contact that turns non-conductive when it turned ON externally



Investigate the cause of Trouble example 1 to 4 described below.

<Trouble example 1>
The cart does not move forward.

<Trouble example 2>
The cart does not stop at the position of the inspection sensor.

<Trouble example 3>
The cart does not move backward.

<Trouble example 4>
The cart does not stop at the workpiece set position.



For the cause of Trouble example 1 to 4, refer to Appendix 8.

6.9 Trouble Example: Troubleshooting Using Training Machine

Write the following sequence program to the training programmable controller, make
sure it works correctly, and then investigate the occurring troubles and their causes.

| Projectname | QTORABURU |

X0 X1 T3
o— | H HF (Y70 )
Y70 K20
— (10 b
T0
o— | o p
K20
(T1 )
T
15— | (Y72 p
K20
(12 X
T2
21— | (Y73 b
K20
(13 D
X4 SHA11 K9999
21— | 11 (00 b
B €O kavao ]
X4
38— [RST cO ]
X6 T10 H K9999
43— p {110 )
[BeD  T10 Kavso ]
X7 X80
54— | [ [FROM  Hg K11 D10 K1 7
L_ KO pio ] [BcD D10 Kaveo ]
67 [END 7




(1) Question 1

1)

Training machine system

Q61P QOBUDHCPU|  Empty

QX42 QYv42pP

64 points | 64 points

s

I
x
15}

3

\ \
X | IX
o o

=

5

R

Q64AD
16 points

Occupied

Q62DAN
16 points

Occupied

2)

Fault description

E
1°]

Whichever input signal turns ON, it does not turn ON in the program, even
though the monitor LED of the input module has turned on.

Target . QX42 monitor
Input External device LED Program
X0 to X3F ON/O!:F ON/OFF Always OFF
switching

How to answer

Use the flow diagram in troubleshooting (Section 6.6) of the school text to
find the cause of the trouble, the reason why the CPU does not read the
signals even though they are input to the input module from outside.



(2) Question 2

1)

Training machine system

Q61P QO6UDHCPU|  Empty QXx42 QY42P Q64AD Q62DAN
64 points 64 points 16 points 16 points

Occupied Occupied

2)

Fault description

When the CPU is set to RUN and Y60, Y61, Y62, and Y63 are turned
ON/OFF in the program, nothing is output to the external device even
though the monitor LED of the output module QY42P turns on/off.

When Y70, Y71, and Y72 are turned ON/OFF in the program, nothing is
output to the external device even though the monitor LED of the QY42P
turns on/off.

Assume that external wiring is correct.

Target QY42P monitor i
Output Program LED External device
ON/OFF No output
Yo Yo switching ON/OFF (always OFF)
ON/OFF No output
Yo switching ONfoFF (always OFF)

How to answer

Use the flow diagram in troubleshooting (Section 6.7) of the school text to
find the cause of the trouble, the reason why the external device does not
turn ON/OFF.



(3) Question 3

1) Training machine system

Q61P QO6UDHCPU|  Empty QXx42 QY42P Q64AD Q62DAN
64 points 64 points 16 points 16 points

Occupied Occupied

CPU fault occurs after the sequence program described below is modified.

Ladder diagram

X7
54— } |t L [FRON  HBO H8 1o KI 1
=

KO D10

{BCD D10 Kaveo

[}

2) Fault description
CPU error occurs.

3) How to answer
Use the flow diagram in troubleshooting (Section 6.5) of the school text to
find the cause of the trouble, the reason why the CPU error occurs.

*

For the FROM instruction, refer to Appendix 9.



6.10 Troubleshooting for the Intelligent Function Module

Various intelligent function modules can be used with a programmable controller.
This section explains common items that should be known at troubleshooting.

6.10.1 Common Items about Intelligent Function Modules

(1) Type of intelligent function modules
Intelligent function modules are designed to process functions that the
programmable controller CPU cannot do or functions whose application is
limited. Some typical types are described below:

1) Analog module

Analog-digital converter module

Receives analog (current/voltage) as input and converts it to digital value.
Digital-analog converter module

Converts digital value and outputs analog (current/voltage).

Temperature input module

Connects a temperature sensor and converts to digital value.

Temperature control module

Connects a temperature sensor and controls a heating/cooling device to
keep the temperature of a target object constant.

2) High-speed counter module and positioning module

High-speed counter module

Receives high speed pulses as input from an encoder in order to count.
Positioning module

Outputs high-speed pulses to a servo amplifier for positioning.

3) Network module

MELSECNET/H network module

Performs data communication between programmable controllers using a
network.

Ethernet interface module

Performs data communication between a personal computer and a
programmable controller via Ethernet.

Web server module

Allows a personal computer to monitor a programmable controller via the
Internet.

CC-Link module

Performs data communication of a programmable controller or various
devices on a distributed system.

CC-Link IE

An integrated network which realizes seamless data transfer, from
information systems to production sites. This achieves both conventional
control information transmission and information processing data
transmission, such as equipment information maintenance and device
settings.

4) Serial communication module and modem interface module

Serial communication module
Connects a programmable controller and a calculator, printer, bar code
reader, or other devices and performs data communication.



(2) Relation to the programmable controller CPU
An intelligent function module has internal buffer memory to store necessary
data.
As needed, a programmable controller CPU can write data to the buffer memory
using a TO instruction, and read from the buffer memory using a FROM
instruction.
Besides, specifying an intelligent function module device (UO\GO) using a MOV
instruction enables writing to and reading from the buffer memory.

Signals are exchanged by setting output signal Y to ON/OFF when the
programmable controller CPU commands the intelligent function module, and by
setting input signal X to ON/OFF when the intelligent function module answers
to the programmable controller CPU.

— T T2 REFERENCE |

3 z |3 3 § o When an error occurs during the
g | e || 8|S 3 execution of TO/FROM

2|12 |2 O |ZE instruction, error code numbers
% (@) S described below are stored to

5 ® SDO0 and the CPU stops.

g = 1412 --- Cannot be executed.

o 1402 --- No answer came.

2110 --- No intelligent function
module.

*.  If some CPU parameters

have been set, operation

will not stop but continue.

1Intelligent functione MOV instruction

imodule device 1 MOV instruction

| (UI:I¥GD):—l

[ty R ittt

' FROM instructionIr !
! . L Buffer |
1TO instructio . memory ‘
'

|

Device
memory such

asD,W,R, | | (x FoTTTemee ‘
X,andY le—RMA o

: I OutputY ;' gignals

Assignment of the buffer memory and the I/O signals is explained in the user's
manual of each intelligent function module.

REMARKS

* With intelligent function module operation by GX Works2, it is possible to set,
monitor, and test functions easily without realizing the I/O signals and the
buffer memory. Example functions are intelligent function module parameters
of an analog module (initial setting and auto refresh), the system settings of a
serial communication module, and the positioning data and parameters of a
positioning module.



6.10.2 Buffer Memory Monitor Operation of the Intelligent Function Module

The buffer memory of the intelligent function module can be directly monitored using
a personal computer (GX Works2) to check the current value.

(1) Monitoring buffer memory
- Set the "RUN/STOP/RESET" key switch of ’thé E
: CPU to "RUN".

= T 1) Click the [Online] — [Monitor] —
| [ AL [Device/Buffer Memory Batch] menu.
Verify with PLC.

Remote Operaion3..

md/quoad .
rity Key Managemen
PLE Memay Opeation

Delete PLC Data...

PLC User Dota .
Export to ROM Eormat.

Program Memry Batch Download

Lateh Data Backup .
BLC Module Change: »
SetLlock. L
RegisterfCancel ispay Modkie Men (1) Click!
Monitor v] ey
Watch s KU
Local Device Batch Read +5ave CSV. # Sta Monitoring (A1l Windows)
| sto] Monitoring (A1l Windows)
= s
Al s

Device/Buffer Memory Batch
2 I

@]

Interrupt Program List...

P e [, — 2) Specify a start /O number (whole digit
(7 oty esiesm [ B = ) ‘ specification) and a buffer memory
Dty format address (decimal/hexadecimal) of the
- AREF D) | oo | o] Pt intelligent ~ functon module to be
== [Fee227f (2) Input a module start monitored.
RMBEN ard an ERe=ss In this example, specify "80" as a module
start number, and "0" as an address.
gt 3) Press [ J J.
S ——— e 4) Monitoring of the specified buffer memory
:”"‘.,.«.WT;‘ : ‘ = is started.

Display format

Modify Vol 2 || 32 22| 64 | 90 o not dsplay c

5) Turn the voltage potentiometer of the

ﬁ 'j training machine to set the meter to 5 to 8
- V DC.
The current value of Q64AD CH.1 can be
monitored.

(5) The current value of
0 QB4AD CH.1 is monitored.




{ad Device/Buffer Memary Bstch Monitor1 (Moritoring)

(2) Changing a current value of the buffer memory
In this example, a current value of the buffer memory monitored in (1) will be

changed.

€ Device Name. =

 Buffer emory Moddestart [T Slee0 addes [0

p—
2 | o] 2232 64|l 16 | petob... | cpen.. | sove... || [Pormotamey commens

Addre: [FElplcie]ala]s]7]6]5]a]3]2[1]0 _{
N000000000p

2) Click! |

(2) Click!
e
e
e
e .
o : =
= : 2
= ;
s

rModify Value l (2) Input! g‘

Device/Label Buffer Memory |

Module Start (HEX) Address ¥

= " DEC
[80 =l o =l & e ]
Data Type |Word[Signed] J

-
" HEX -

Settable Range X
-32758 to 32767
(3) Input!

Execution Result<< Close

Execution Result

Device/Label ‘ Data Type ( (4) Click!
Reflect to Input Column | Delete(C) |

U

\aal Device/Buffer Memory Batch Monitor-1 (Monitoring) (== |
Device
 Devie tame 7] 1ic set vlus Reference program | o
© ufferemory ModdeStart [20 Sleey ades o e =]

e || | 2 |1 32| 32| 64| esc|[l| 16 | oetais... | open... save...

Display format.

F[elo[c[s[ala[s]7s[s[+[3]2]1]0 El
00 | i

1) Click the | Modify Value | button.

2) From the "Buffer memory" tab, specify
"80" in the "Module start" and "0" in the
"Address".

3) Input "2" in the "Value to be set".

4) Click the button.

5) The current value is replaced with the
specified value.



(3) Saving the buffer memory
In this example, a current value of the buffer memory will be read and saved.

Read MAIM [Read

Djagiostics  Tool

Jo_h oA O
n,

ElR

Online Data Operation o]
Connecton Channel List
[Serial Port PLC Module Connection(USE) System Image....

P PLC/Network/Remote Password/Swt.
Memory

Witing Size

Necessary Setting( No Seting /  Aready Set ) Set# s needed( o Se!

2015/08/18 09:06:20

2015/08/18 09:06:20

OBytes [

Related Functions <<

[ome ]| o= |

P 8 B o5 B

Remote Operation  Set Clock PLCUserData  Write Tite FormatPLC

Clear PLC Memory  Arrange PLC
Memory

O

Online Data Operation

‘Connection Channel List

[Serial Port PLC Module Connection(USE)

B s

€ Delete
il Pcmodule | B inveloent Functon ocde | ExeionTargetData( o/ Yes )
e |
filij Modue Data Barameter+Progam | Select A1 | Cancel Al Seections |

Targ

Detal | Last Chang

6) Clickl J=

2015/08/18 09:06:20

Necessary Setting( No Setting /  Aready Set ) Setif itis needed( o Sefting / Aready Set )

Wiiting Size: Free Volume Use Volume

— ] 1 239952 5.806Bytes Refresh
Related Functions <<

Excarte Close.

Remote Operation  Set Clodk PLCUserData  Write Tite

8 8B v B d 8

FormatPLC  Clear PLCMemory  Arrange PLC
Memory Memory

O

(To the next page)

1) Click the [Online] — [Read from PLC]
menu.

2) Click the | Parameter + Program | button.

3) Click the button. When the
"The parameter exists already. Do you
want to overwrite it?" message appears,

click the button.

4) When the "Operation ended" message
appears, click the button.

5) Check the "Device data" to select it.

6) Click the "Detailed information” button.



(From the previous page)

O

Device Data Detail Setting

e

[ Device Data Name | MAIN ]

Device Selection |
[ Internal Device Memory (7) Input!

Defauit

Input Column
" Points+Start @ Start+End
| Device Name Sym. | Radix | Device Point Start <
X 16
v 16 |s1o2 o
M 10 |82 0
L 0|8
B 16 ;
E = (8) Click!
'ﬂ’ 6 |08 7 o
v 10 |2088 o :
e 70 (10) Click
Buffer Memory
I™" Link Direct Device [ ' Head 1/0 No. (ast 1 digitis notrequired)]

© Sett J— )

!

O

Online Data Operation =
‘Connection Channel List
[ Serial Port PLC Module Connection(USE) System Image..

B‘ mngead © Wie € Vedy € Delete

1] PLC Module \ [ ] | Executon Target Data( 1 Yes )
Tte [
fili} Modue Data PorametersProgam | Select &1 | Cancel Al Selections |
Hiodule Name/Deta Name Tlle/Project Name  Tagel | Defal | Last Change Target Memory
e | ||
- )PLCData Program Memory/.
% Program(Program Fie) [ Des
AN 0 2015/08/18 09:0620
21 Parameter
B PLC/Network/Remote Password/Swt. 0 20150818 090620
I8 Device. v =)
& Device Data I
Necessary Setting( No Setting /  Akeady Set ) Setf tis needed( 7 Aready Set ) (1 1 ) C||Ck|
Witing Size: Free Volume Uee
OBytes [ | 29952 5.808Bytes
Related Functons<<

S B 6 6 B d @

Remote Operation Set Clock PLC User Data Write Tite FormatPLC  Clear PLCMemory  Aange PLC
Memory Memory

Input "MAIN" in the Device data name.
Check the "Buffer memory" to select it.

Input the address of the module whose
buffer memory is read.

Click the button.

Click the button.

When the "The device memory (MAIN)
exists already. Do you want to overwrite

it?" message appears, click the
button.

Click the button after reading

finished.

Click the [Project] — [Save] menu to save
the project.

By saving the project, the read device
memory is saved.



6.10 Intelligent Function Module Troubles and Measures

Product model Trouble symptom Measures
In analog input wiring check, when a wiring The cause is presumed as that an excessive
conduction test is performed using a surge voltage is applied during a wiring check
checker with a buzzer (6 V, 60 mA) while a with a buzzer or current application test using
; Q62DA(N) programmable controller power supply is an external device. Take measures described
S | Q64DA(N) being turned on, a operational amplifier IC in | below.
% QG68DAV(N) analog output circuit may cause a failure. (1) Stop using the buzzer used in the test in
3 | QB68DAI(N) order not to apply an external voltage.
(2) When an external voltage is applied,
perform the test holding the terminal
block of the module afloat.
Analog output reduces sometimes. It is presumed that a poor contact causes
% Q62DA(N) unstable analog output because a screw is
a | Q64DA(N) not tightened enough at the load side
% Q68DAV(N) (isolator) terminal block connected to the
5 Q68DAI(N) analog output. Tighten the screw at the load
side.
Due to combined use of an RS-232 cable (1) Change to the Q64DAN (a typical
and a USB cable as well as 24 V DC example), in which a gap between the
positive grounding specification conditions, external power supply and the analog
a closed loop circuit is formed by 24 VDC output is isolated.
power supply, Q64DA (a typical example), (2) Ensure to avoid combined use of an
servo amplifier, personal computer, RS-232 cable and a USB cable in order
QO6UDHCPU, and FG. When the RS-232 not to form a closed loop circuit.
cable is connected to the servo amplifier, a
voltage is applied between external power
supply 24 G and analog output COM,
causing a current flow through the filter coil
of the Q64DA internal common line and
blowing the coil.
% | Q62DA _
S | Qs4DA QOSUDHCPU | [Q64DA S ampIner,,
E | Q68DAV I conmGn st ncommon
o | Q68DAI fel] % f:mm°£
common FI L 2y oo
w1
N\ positive
RS-232
Filter coil blown
The shield of USB — —
and FG are in T -
common Compared to the ground, FG and Failure occurs when the
24 V DC positive are in common cable is connected
Personal computer
The USB shield and the
R sammon miamaly
USB communication cable 7;7- RS-232 communication cable
(To the next page)




(From the previous page)

Product model

Trouble symptom

Measures

In the Q64DA (a typical example), when 24
V DC is applied to external wiring of the
COM terminal, a current flows through the
filter coil of the common line, blowing the
coil.

(1) Change to the Q64DAN (a typical example),
in which a gap between the external power
supply and the analog output is isolated.

(2) Improve the wiring so that the 24 V DC is not
applied to the external wiring.

<Internal ladder block diagram of Q64DA>

T

.

T

To internal D/A Channel
control circuit | conversion switching
------- — circuit
circuit

Output V& —------
circuit
COM | —
L

Y | Q62DA
o | Q64DA
£ | QB8DAV
& | Q68DAI
l L It is presumed that 24 V
_l,_ V DC is applied to the
" COM terminal of one of
& - €= " thechannels according
________ o mmmmmmmmmmmTETTIIIT to external wiring, and
T an overcurrent flows.
; +15V
;” DC-DC converter
J'; L fiter rvod—Y
——_—— el
| —p -
‘ —15v
| I —
*.__--" Analog ground (AG)
Digital conversion value of analog input is Analog/digital conversion value is unstable
unstable (varies). (varies) due to the influence of superposition of
noise generated by the servo to analog input
ﬁ signals.
a 822?8\/ (1) Configure the average processing function
£ Q68ADI using parameters in order to reduce the
i influence of the input noise.

(2) Review wiring so that any cable does not
come near to the power cable and is not

bundled to it.

(To the next page)
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Product model

Trouble symptom

Measures

When a connector/terminal block converter
module and a dedicated cable are used with
current input, the accuracy of analog/digital
conversion value is not within the

The factory default setting of offset/gain

setting has been adjusted for a single module.
Therefore, when the connector/terminal block
converter module and the dedicated cable are

unavailable.

E specifications. used, error in conversion property may occur
g— Q68AD-G due to influence such as conductor resistance.
) Q66AD-DG If the influence such as conductor resistance
w is a problem, configure the offset/gain setting
using user range setting. (For more details,
refer to the Mitsubishi programmable controller
TECHNICAL BULLETIN No. PLC-D-555.)
When a personal computer (with a power supply When the QJ71C24N and a personal computer are
plug and without a ground cable connected) andthe | connected, ground the ground cable of the personal
QJ71C24N are connected with an RS-232 cable, compuiter first, then connect the RS-232 cable. Ifa
the QJ71C24N and the personal computer may personal computer with no ground cable is used,
cause a failure due to the potential difference of the check whether it has shock protection with no earthing
QJ71C24N and the personal computer. (grounding) cable. Ensure to use a personal computer
with shock protection.
Altematively, use a battery-driven personal computer.
(For more details, refer to the Mitsubishi programmable
controller TECHNICAL BULLETIN No. PLC-D-464.)
Q81F | QrHCPU QJ71C24N Personal computer
RE=-238-C COM port
— OFCE - 1 (DDCD
~ &aED 1 ERED
3 | QIT1C24N (f\’j preLen @RD . [@TED
€ | QI71C4NR2 o i [®DIR
x 1.t e r-r - >BGEND
BDEE] o BDER
G il e I— Lo (HRTS
@CD) i O
4ot - fran
I — —=|Frame Leakage current
AC
adapter
Potential is
generated
\
© When a relay device (intrinsically safe Remove the relay device and connect the
Q2 explosion-proof interface) is connected QJ71C24 and the measuring equipment
g gjgggj“ Ra between the QJ71C24N and the measuring directly.
) : equipment, normal communication becomes
i

(To the next page)
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Product model

Trouble symptom

Measures

Because the communication cable and the
power cable are bundled together,
communication becomes unstable when the
servo turns ON.

Separate the communication cable and the
power cable.

Programmable controller

H
i
_§
=l < i

el
BlE

Terminal

o RS-232C cable
Q@ QJ71024N —| 1 1
g | QI7T1C24N-R2 — —
S | QJ71C24N-R4 Ground (FG)i ¢——>------ -
5 _
e : Power cable
. Separate a communication
i cable and a power cable
Servo amplifier

° A self-made communication cable is used, Replace the module, and use a genuine cable
P causing the deformation of contact pins of a specified by Mitsubishi as a communication
E QJ71E71-100 T0BASE-T connector. After that, cable.
g communication error occurs due to poor
] contact between the communication cable

and the connector part.

Communication error occurs in Ethernet (1) Ground the shield of the communication

communication because noise prevents data cable.
- from being received correctly. (2) Use a HUB designed for FA.
o (3) Ground the power supply of the HUB.
g | QI7T1E71-100 (4) Separate the communication cable from
u% the main circuit and the power cable.

When a non-shielded twisted pair cable is
used, replace it with a shielded twisted
pair cable.




6.11 Sequence Program Troubles

Using ladder monitor, check the relevant ON/OFF status in the program as well as
whether program errors like the following exist or not.

(1) Example of normally open/closed contact program error
When an external stop switch is a normally closed contact, because
programming is done as a normally closed contact, a stop normally closed
contact becomes non-conductive and it cannot be started.

Start ([ Stop S&rtooutput
! r 7
~

Y

Normally open contact is correct.
70

(2) Example of device number program error
Because a start-up Y70 self-holding circuit is programmed as Y07, self-holding
cannot be done.

Start Stop (Start output
} {1 CY70

Y70 is correct.

(3) Example of interlock program error
It does not work when a move-forward command and a move-back command

turn ON.
Advance Advance
command end LS Y71 Advance output
I A 0 CY70
Backward Backward
command end LS Y70 Backward output
I HF Q/\ CY71

Normally closed contact are correct for these interlocks.

(4) Example of operation program error, such as four arithmetic operations
Multiply C55 by 30 and output the result to the digital HMI (Human Machine
Interface).
Because D50 is 32-bit data and exceeds 32767, a 4-digit BCD conversion
instruction is not available.
(An operation result of integration of 16-bit and 16-bit may exceed 32767.)

Operation Execution

condition instruction
I Ve I *P
r AT —

D50

Using a DCCD D50 K8Y40 conversion instruction is correct.



(5) Example of program jump destination error by a CJ and CALL instruction
Programming of jump destination pointer P5 is forgotten.

X0 M2
—t i}  CJ P5 H
No Pointer P5
X3 7
f A C Y77 X
T END h

(6) Example of TO instruction program error
Because there is a mistake in a TO instruction when the Q62DA conversion
module is mounted to X/YOAOQ, analog output cannot be done.

X0 X0A1
I —F L BINP K4X20 D10

KO D10 K1

Upper two digit HOA is correct for a mounting address.




| Projectname | QHOZEN |

6.12 Practical Training in Case of Error

This document is intended for training of reading error descriptions and taking actions
by operating a personal computer (with GX Works2). Use the [Project Name:
QHOZEN] sequence program for training.

There are training operations from [Training 1| to Training 13]. Follow instructions for the
operations.

6.12.1 I/O Number Assignment Mistake Using Personal Computer with GX Works2

Check faults when the parameter I/O number setting differs from that of the mounted
module using a personal computer with GX Works2.

(1) Assign a slot to 16 inputs according to the following operations.

<Operation>

(a) Double-click "Parameter" — "PLC parameter" in the project data list.
: Navigation o x
[ 53 = Bo 2) | A

=54 Parameter
e ' 3PLC Parameter
+-{{ Metwork Parameter
(i Remote Passward
g Intelligent Function Module
i_} Global Device Comment

(b) Click the "I/O assignment setting" tab of the Q Parameter Setting dialog box.
(c) Assign a slot as follows.
* "Type": Input, "Model Name": QX42, "Points": 16 points

T

Slok Type Model Mamme Points Stark Xy o
PLC PLC ~ [QOEUDHCPU
a*-0) Empty - 0 Poink
-
-

=

A4 (4[4

1(*-1) Input Qw42 16Points 0000

2(*-2) Cubput G64Paints

(d) Click the | End Setting | button.

(e) Setthe CPU to STOP.
(f) Click [58] (Write to PLC) on the toolbar.
(g) On the Write to PLC dialog box, click to select "Parameter" — "Network/remote

password/switch setting" and click the button.
(h) A confirmation dialog box is displayed. Click the button.
(2) Set the CPU to RUN and turn ON X2. The current value of timers is not displayed
in the digital HMIs (Human Machine Interfaces) for Y40 to Y4F.

o [ra [ |2

(3) Monitor the ON/OFF statuses of outputs Y40 to Y4F with the following operations.

<Operation>
(a) Click the [Online] — [Monitor] — [Device/Buffer Memory Batch] menu.
(b)Input "Y40" in "Device" on the Device Batch Monitor dialog box.



(c) Click the | Start Monitoring | button.

Device Flelp|cls|alols|7(6/5[4]3[2 10
40 nonoooMnnnd 849
Y50 00000000000 0OD0ONDDO 0
Y60 0 00/00/00000000000 0
Y70 pooooooo0oooofffoolo 8

Turn on X2 and turn ON/OFF XO.

The display shows that the values are normally output to Y40 to Y4F in the

program.

It is assumed that the current value of the timer is not output to the output
module because of a problem other than the program.

(4) Check that the number of 1/0 points matches that of the mounted 1/O points with

the following operation.

<Operation>

(a) Click the [Diagnostics] — [System monitorjmenu.
(b) On the System Monitor screen, check that the number of 1/O points assigned in
parameters matches that of the mounted 1/O points.

System Monitor

==

Monitor Status Connection Channel List

Moritoring [serial Port PLC Module Connection(USE)

Main Base

System Image....

[ [Main Base

points

Number of I/0

for implementation

Number of I/O

points for parameter

|

Base Information List Module Information List ( Main Base )

X

/

Poner | Base Instaled
Sots
Supply | Type |
et Q 8 4

Base | Module| Base Model Name Status| B35 | eries
Modules Slot

© ManBase
Extension Base1
Extension Base2
Extension Base3
Extension Based
Extension BaseS
Extension Base6
Extension Base7

- Power
QOSUDHCPU
Empty

Qxaz
Qva®
Q544D
Q62DAN

- Empty

- Empty

- Empty

]
o
ocooo ©

Legend

I Error @ Major Error & Moderate Error
|A\ Minor Error (D) Assignment Error € Assignment Incorrect

Model Name

Point
Type
Power
(1]
Empty
s4Point Input
64Point Output
16Point Intell
16Point Inteli.
Empty
Empty
Empty

Parameter

OPoint.
16Point
&4Point
16Point
16Point
16Point
16Point
16Point

1o Network No. | Master|
Point | Address | StationNo. | PLC

0000
0010
0050
0060
0070
0080
0090

Stop Monitor

Product Information List

(5) Action

Correct the 1/0 assignment for the parameters according to the mounted module.

REMARKS

The following examples show possible causes of mismatching between the /O

number and the mounted one.

* Assignment of an I/O numbers is incorrectly set using the personal computer

with GX Workers2.

» Connector pins on the back side of the I/O module are bent or faulty.



(6) Set the CPU to STOP and restore the parameters to the original status before the
next practical training with the following operations.
<Operation>

(@)

(b)
(c)
(e)
(f)

(9
(h)

Double-click "Parameter" — "PLC parameter” in the project data list.

i Navigation 1 x

[ 23 5 Go [2) | M-
= (g% Parameter
PLC Parameter
+ & Mebwork Parameter
iy Remate Password
,‘B Intelligent Function Module
¥ clobal Device Comment

Click the "I/O assignment setting" tab of the Q Parameter Setting dialog box.
Click the | Default | button.

A confirmation dialog box is displayed. Click the button.

Click the | End Setting | button.
Click [59] (Write to PLC) on the toolbar.
On the Write to PLC dialog box, click to select "Parameter" — "Network/remote

password/switch setting" and click the button.
A confirmation dialog box is displayed. Click the button.

RESET CPU
AR
: The current value of timers are not displayed
RUN CPU - in the digital indicators for Y40 to Y4F HMIs (Human

: Machine Interfaces). (Turn ON X2 and turn ON/OFF
- X0.)



6.12.2 Operation Failure Due to Redundant Coil

If there are two or more coils of the same device in a program, executing ON/OFF
causes an operation failure.

(1) Create a new project and then create the following program.
12
£Y70 3

%3
Y70 h

(2) The ON/OFF status of Y70 cannot be changed by operation of X2.
(3) Methods for checking redundant coils are described below.

* Displaying coils in ladder programs
(a) Click (read mode) on the toolbar to switch to the read mode.

(b) Press the following keys to search caoils.
L)Ly JL7 JLo J2 2 J 2]
()

Reads the Reads the Reads the third coil

first coil second coil (Displays "Search
completed." when the

third coil does not
exist.)

* Displaying coils in the list of used devices
(a) Click to select the [Search/Replace] — [List of used devices] menu.
(b) Input "Y70Q" in "Device" on the List of Used Devices dialog box.

(c) Click the button.

- [List of used devices]

- Device Contact Caoil (counts) Parameter Comment
N | (< 2)]
|zt

Y72

This result shows that the -(Y70)- exists in two places.

* Displaying coils in cross reference
(a) Click to select the [Search/Replace] — [Cross Reference] menu.
(b) Input "Y70" in "Device/Label" on the Cross Reference dialog box.

(c) Click the button.

- [Cross Reference]

\Deviceflabel | Instruction Ladder Symbal | Position Ciata Marme
P EE v Ut (- Step Mo.1 MATN
L EE o Ut (- Step Mo.3 MaIN

This result shows that the Y70 coil exists in two places, step 1 and step 3 of

. the MAIN program.



» Executing program check
(a) Click to select the [Tool] — [Check Program...] the menu.

(b) Click the button.

[Check Program...]

Mo, Result Data Mame Class Content Error Code
1 ERROR MAIN Program Check 70" is double-coil. Please check the program so that malfunctions will not happen. (Step Mo, 1) 9300
2 ERROR MAIN Program Check 70" is double-coil. Please check the program so that malfunctions will not happen. (Step Mo, 3) 9300
. This result shows that there are two Y70 coils.
(4) Action
Avoid the duplication of coils using an internal relay.
Change the existing program to the following program.
K2
 f (M0
H3
|| (M1
M0
[ | {70

This change enables ON/OFF operation of Y70 with either X2 or X3.




6.12.3 Jump Destination Error in Use of CJ instruction

If there is no jump using a branch instruction, the CPU stops.
Confirm the phenomenon.

(1) Add the following program to the existing program.

x4
[ | [cJ P3
Ab
{ Y 3
(2) Turn ON X4.
An error occurs and the CPU will stop.
(3) Read the error step and code with the following operation.
<Operation>
(a) Click the [Diagnostics] — [PLC Diagnostics] menu.
(b) Check "Current Error" on the PLC Diagnostics dialog box.
No. Current error Year/Month/ Time
__________________________________________ Day | _________
4210 CAN'T EXECUTE(P) 2013-10-1 9:10:11
For details of errors, click the | Error Help | button on the PLC Diagnostics
dialog box to display details of currently generated errors.
(4) Reset the programmable controller CPU.
(a) Turn OFF X4.
(b) Press the RESET switch of the CPU to reset.
(5) Action
When programming with a CJ, SCJ, JMP, CALL, or CALLP instruction, be sure to
insert the jump destination pointer "P3" as a label before the destination ladder.
(a) In the write mode (), select outside the left rail of the ladder just below the
ladder of the added CJ instruction.
Change the existing program to the following program.
4
7} [cJ P3 7
15
10— | Y71 >
P3 B
12— | Y72 )

(b) Turn ON XA4.
No error will occur.



REMARKS |

CAN'T EXECUTE(P) error occurs when a jump destination specified with a CJ,
SCJ, JMP, CALL, or CALLP instruction does not exist.

"A jump destination does not exist" means that the label from PO to P4095 has
not been input.

In use of a CJ, SCJ, JMP, CALL, or CALLP instruction, if the same label exists
in a program, CAN'T SET(P) error occurs.

On GX Works2, CANT EXECUTE(P) and CAN'T SET(P) errors can be
checked by the program check function ([Tool]-[Check Program...] menu) in
advance.

After the timer coil turns on, the current value will not be updated even if the coil
is moved by a jump instruction.



6.12.4 BCD Code Error

When the input data is not a BCD code at an execution of a conversion instruction
(BIN, etc.) or when a value cannot be converted at an execution of a conversion
instruction (BCD, etc.), an error occurs.

(1) Add the following program to the existing program.

$H400 |
}—H BN ‘K4X20| D1 H

(2) Change the digital switches X20 to X2F to various values until an error occurs.
(BCD code error does not occur depending on the structure of digital switch.)

(3) Read the error step and code with the following operation.

<Operation>
(a) Click the [Diagnostics] — [PLC Diagnostics] menu.
(b) Check "Current Error" on the PLC Diagnostics dialog box.

No. Current error Yeagl\a/ll)?nth/ Time
L 4100 OPERATIONERROR 2013-10-1 | 9:10:41

For details of errors, click the | Error Help | button on the PLC Diagnostics
dialog box to display details of currently generated errors.



(4) Read the program in the error step.
There are two methods to read the program as follows.

* Click the | Error JUMP | button on the PLC Diagnostics dialog box which read
the error step in (3).

* Read the error step by the device/buffer memory batch monitor.
1) Click the [Online] — [Monitor] — [Device/buffer Memory Batch Monitor] menu.
2)Input "SD4" in "Device Name" on the Device/Buffer Memory Batch Monitor

dialog box and press .

Device [
SD4

SD5
SD6
SD7
SD8
SD9
SD10
5D11
SD12
5SD13
SD14
5SD15
SD16
SD17
SD18

-
|

;

HEEEEEEE - BEE - EEs

E""“

FlEIEEEEEEEEEEEE

HEIEEEEEE - - EE -~ B

ololo|lo|lo|o|lo|o|lo|o|o|lo|Elo|(o|@

=FEEIEIEEIEE - BEE - EER

olojo|lo|o|o|o|o|o|o|o|o B @
o

olololo|lo|o|o|o b e o
DDDDDDDDE

olololo|o|o|o|o|e

Error step 59 (BIN K4X20 D1) can be read.

This instruction converts a BCD code into a binary code. When the data is not a
BCD code, the error occurs.

The cause is that the program constantly reads BCD-coded values of digital switches and
hexadecimal codes A to F are generated when the values of the digital switches is
changed.

(5) Action
Modify and make an addition to the program as follows so that signals other than 0
to 9 will not be read.
When a ladder with 12 contacts or more in a line is created as follows, the program
automatically loops back (*1) and proceeds to the next line. (It is necessary to
insert an empty line to loop the program back in advance.)

1
<= RIXZ0 K3 H<= k1xz24 kg H<= K1X28 K3 Ho —=
0 —{<= K1x2C K9 ] [BIM K4x20 01
| REMARKS |

The following cases are examples of BCD code errors.

* When is executed, any of the contents of MO to M15 is not a
BCD code (binary-coded decimal).

» When BCD)| |Dg [K4Y40 is executed, the content of D8 is a negative value or
larger than 9999.

« When DBCD]||D8| [K8Y40 is executed, the content of D8 and D9, which is 32-bit
data, is a negative value or larger than 99999999.




6.12.5 BCD Instruction Error to Minus Data
Check an error phenomenon when BCD instruction is executed to minus data.

(1) Add the following program to the existing program.

X7 |
I | wove ‘ D1 | D2 |—
X8 |
-y I ‘ D2 ‘ K10 | D2 |~
I BCD ‘ D2 | KAY40 |—

(2) With ladder monitoring, set the programmable controller to RUN, set X20 to X2F
digital switches to 0050, turn ON X7, and turn ON/OFF X8 to decrease D1 in
increments of 10. When D1 becomes minus data, BCD code error occurs.

(3) Read the error step and code with the following operation.
<Operation>

(a) Click the [Diagnostics] — [PLC Diagnostics] menu.
(b) Check "Current Error" on the PLC Diagnostics dialog box.

No. Current error Year/Month/ Time
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Day | _________
4100 OPERATION ERROR 2013-10-1 9:10:11

For details of errors, click the button on the PLC Diagnostics
dialog box to display details of currently occurring errors.

(4) Action
Insert an interlock as follows so that BCD conversion is not carried out when D1 is
minus data.
X7 | :
1 |MOVP| D1 \ D2 }~
: X8
— I -P | D2 | K10 ‘ D2 }— :
+ <= | KO ‘ D2 U I BCD | D2 ‘ K4Y40 }»

Interlock



6.12.6 How to Use Failure Detection Annunciators (F)

Upon an annunciator (F) receives the failure condition of an external signal, the F
numbers to be turned ON are automatically stored in special registers (SD64 to SD79)
depending on failures descriptions and the number of detected failures is stored in
SD63. The contents can be output to an external HMI (Human Machine Interface) or
read by the host computer.

(1) Add the following program to the existing program.

SMe2

I | {F1 ;
#9

{ {F2 3
#04

|| {F3 p,
SM400

| [BCD sbB3 K2vh0 1}
#0

] [LER ]

When X0 is turned ON, LEDR instruction can be executed to reset the memory.

X9 and XA assume failure conditions of external failure signals such as "stroke limit
signal", "blade breakage detection signal", and "arm breakage detection signal"
and turn ON annunciators F.

(2) Write the program to the CPU.

(a) Click (Write to PLC) on the toolbar.

(b) Click the | Parameter + Program | button on the Write to PLC dialog box
and then click the | Execute | button.

(c) A confirmation dialog box is displayed. Click the button.




(3) Monitor special relays and special registers with the following operation.
The display shows whether each annunciator (F) is ON, which annunciator turned
ON first, and how many annunciators are ON.

<Operation>

(a) Click the [Display] — [Docking window] — [Watch window (1) to (4)] menu.
* In this training, select (1).

(b) The watch 1 window is displayed. Select the line to be edited, click the
Device/Label field, and input the following devices.

SM52 Turns ON when the battery voltage becomes lower than the
specified level and turns OFF when it returns to normal.

SM51 Turns ON when the battery voltage becomes lower than the
specified level and remains ON even after it returns to normal.

SM1 Turns ON when there is an error as the result of self
diagnostic and remains ON even after the condition returns to
normal.

SM62 Turns ON when at least one annunciator F turns ON.

SM63 Stores the number of annunciators F which have turned ON.

SD64 Stores the number of the F that turned ON in the first place.

SD65 Stores the number of the F that turned ON in the second
place.

SD66 Stores the number of the F that turned ON in the third place.

SD67 Stores the number of the F that turned ON in the fourth place.

SD68 Stores the number of the F that turned ON in the fifth place.

SD69 Stores the number of the F that turned ON in the sixth place.

SD70 Stores the number of the F that turned ON in the seventh
place.

SD71 Stores the number of the F that turned ON in the eighth place.

(c) Click the [Online] — [Watch] — [Start Watching] menu.
The following screen is displayed. Check the contents.

Watch 1(Monitor Executing)

=)

SM52
SM51
SM1

SD63
SD64
SD65
SD66
SD67
SD68
SD69
SD70
SD71

Device/Label Current Value

0
0
0

SHic2 N

1
2

coocooowN

Data Type
Bit

[ Class [ Device

| Comment

Bit

SM52
SM51

Bit SM1
I N T L

Word[Signed]
Word[Signed]
Word[Signed]
Word[Signed]
Word[Signed]
Word[Signed]
Word[Signed]
Word[Signed]
Word[Signed]

SD63
SD64
SD65
SD66
SD67
SD68
SD69
SD70
SD71




6.12.7 Setting of Operation Mode When There Is an Error

The operation of CPU after an error occurrence can be selected from "Stop" and
"Continue" by setting a parameter.

(1) Setting

i Navigation o o 1) Double-click  "Parameter" —  "PLC
: parameter” in the project data list.

[F 23 = o 2) | M-
= (&% Parameter
P PLC Parameter
+- (B Metwork Parameter
| Remate Password
li;l Intelligent Function Module
I} Global Device Comment

O

Operating Mode When There is an Error 2) On the "PLC RAS setting" tab, change
Computation Error - "Operating Mode When there is an Error" —
Expanded Command Errar [ston =] "Computation Error" to "Continue".

Fuse Blown Im .

3) Write the parameter to the programmable
el b=y Eer Stop = controller using the Write to PLC function to
Intelligent Module Program Execution Error lm reset.

File: Access Error lm
Memory Card Operation Error Im
External Power Supply QOFF lm

(2) Operation check
1) Turn ON XB and operate the digital switch (K4X30).
2) When the numerical value changes from 7 to 8 or from 8 to 7, an error occurs.
Check that the CPU does not stop even when the error occurs.

‘ 0B
‘ { [BIN K4%30 0100




6.12.8 Error Check and Error Clean from a Program Using SM and SD

Errors can be checked and cleared by using special relays SM and special registers
SD.

e  Error check
The number of the occurring error is stored in [SDO] (diagnostic errors). The
occurring error can be checked by displaying the current value.

‘ SM400
| || [BCO 300 K4Y60

e Errorclear
(1) Checking special relays and special registers

M 1) Click "Help"—"GX Works2 Help" on the
menu bar.
Help

“ ) GxWorksz Help...

Qperating Manhal »
about,,, | (1) Click!

iphdd to Favorkes 2) Click "Special Relay/Register Help" — "Q
| Cpeatn i (Caron - series PLC (Q Mode)" — "Special register

| Cperating Help {Simple Project)

Opersting Hel (o couned Project) (Diagnostic information) [Numbers SDO to
J Operatu?vg Help {Inteligent Functlﬂ!'v) SD 1 83]“ — “[N u m bers SD5O to SD53]" N
Instruction Help (Common Instructions)
| Instruction Help (Structured Common Instructions) "[N u mber S D50] Err‘or reset" )
2 Instruction Help (Structured Application Functions)
Special Relay/Register Help
= | 0 series PLC(Q Mode)
3 Special relay(Diagnostic information)[Mumber SMO 3) CheCk the Content Of [SD50] .
Special relay(System information)[Number SM202 .
Special relay(System caocks/counters)[Number SM- (AlSO, CheCk the Content Of [SM50] In the
Special relay(Scan information)[Mumber SMS10 - 5
Special relay(1/ refresh)[Number SMSE0] Same Way)
Special relay(Memory card)[Mumber SME0O - SMES
Special relay(Instruction-Related Special Relays)[F
Special relay(Debug)[Mumber SMB300 - SM341]
Special relay(a ko Q) conwersion carrespondences)
Special relay(Built-in Ethernet port QCPU and builk
Special relay(Process control instruction)[Mumber
Special relay(Redundant system{Own system infal
Special relay(Redundant system{Other system infi
Special relay(Redundant system(Tracking informat
Special relay(Redundant power supply madule infe
Special relay(Built-in IiC Function)[Mumber SM 1940
| Spedial registeriDiagnostic information)[Mumber_5
|| General notice
| [Mumber 500 - 9]
[Murber SD10 - 19]
. [Mumber 5020 - 26]

EEEEEEEE

LR O = S 3 = e == O = =

)] -

set

atkery low lakch

| [Number SDS2]Eattery low

|| [Mumber SDS3]AC/DT DOWN detection
. [Mumber SDED - 9]
| [Mumber 5070 - 79]

[Murmber SDE0 - 85]
. [Murber 090 - 99]

- B B B

[SD50] (Error reset): Stores the number of the error to be cleared.
[SD50] (Error reset): Clears the error.



(2) Operation check
1) Turn ON XB and operate the digital switch (K4X30).
2) When the numerical value changes from 7 to 8 or from 8 to 7, an error occurs.
Check that the CPU does not stop even when the error occurs.
3) Turn ON XC and check that the error LED turns off.

x0C
| | [MOYP sD0 3060

{SM50 3

6.12.9 Saving of Error Histories

The history of errors which have occurred can be saved in CSV format on the personal
computer.

(1) Operating procedure

Diagnostics | Tool  Window  Help 1) Click [Diagnostics] — [PLC Diagnostics] on
| FLC Diagnostics. .. the menu bar.

Ethernet Diagnostics. ..

CC [E Cankrol Diagnastics. ..
CC [E Field Diagnostics. ..
MELSECMET Diagrostics...
CC-Link Diagnostics. ..
Sensor/Device Monitor ..,

Swstem Maonitar...

online Module Change...

U

- 2) Click "Create CSV file" on "Error History" to
Monitor Status Connection Channel List
=5 | e = save a file on the personal computer.
Mode| Name Operation Status Switch
\QOSUDHCPU STOP STOP
‘The function menu is
L
Emror Information:
@ Emor Information € PLC Status Infomation
Curent Emor I™ Change the window size and position after emor jump
PLC | Status | No. | Curent C Time Eror jump |
il 0 No Error,
> Eror Clear
3
4 Erortip |
Enor Hstory( PLC No.1) Occurence Order Display | Descending v |
Status| No. | Error Error Time [4]  Eror History
4100 OPERATION ERROR 'OPERATION ERROR 2015-08-18 10:3815
4100 OPERATION ERROR ‘OPERATION ERROR 2015-08-18 10:36:17 Clear History
A 4100 OPERATION ERROR OPERATION ERROR  2015-08-18 103501 =
N %000 F2 Annunciator ON 2015-08-19 103640
A 9000 F3 Annunciator ON 2015-08-18 102721 Emror Help
A 9000 F2 Annunciator ON 2015-08-18 10:26:26
N 9000 F2 2015-08-18 101907 Status lcon Legend
4100 OPERATION ERROR. ‘OPERATION ERROR 2015-08-18 094933 @ Major Emor
1500 AG/DC DOWN AC/DC DOWN 2015-08-17 17:00:48 User-Spectied
A 3300 SP.PARA ERROR SP.PARA ERROR 2015-08-17 16:1753 A i i
A 2200 MISSING PARA. MISSING PARA. 2015-08-17 161601 | o A Minor Eror
Stop Monitor | Create CSV File Close

(2) Confirmation
Open and check the saved file on the personal computer.
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6.12.10 Sampling Trace

What is the sampling trace function?

The sampling trace function sequentially collects contents of specified devices in the
CPU module at a specified timing.

Sampling trace samples contents of the specified devices at specified intervals
(sampling cycle) and stores the trace results in a sampling trace file.

Application of sampling trace

During debugging, this function allows checking changes of the contents of devices
used in a program at a specified timing.

This function also reads contents of devices when a trigger condition is satisfied.

POINT
(1) Sampling trace files can be stored only in standard RAM and SRAM cards.
(2) When storing a sampling trace file in standard RAM, check the versions of the
CPU module and GX Works2. '

*1: CPUs whose the first five digits of the serial number are 07032 or later are supported

First, follow the procedure below for preparation.

i Mawigation o x 1) Double-click  "Parameter" — "PLC
- Parameter" in the project data list.

[F s = Gy [2) ] Ai-
—|-{5% Parameter
_.P PLC Parameter
+- (B Metwork Parameter
(i Remote Password
,‘g Intelligent Function Module
i} Global Device Comment

&

Operating Mode Wwhen There is an Error 2) On the "PLC RAS setting" tab, change
Camputation Error Continus "Operating Mode When there is an Error" —
B ez G S ErE "Computation Error" to "Continue”.
Fuse Blown Sk - .

x 3) Write the parameter to the programmable
Module ‘erity Efror Stop = controller using the Write to PLC function to
Inteligent Module Program Execution Error | Skop - reset.
File Access Error Stop -
Memory Card Operation Error Stop b
External Power Supply OFF Stop -



(1) Trace setting

Debug | Diagnostics Tool Window Help

=L Start/Stop Simulation

Instructions Unsupported by Simulation

1) Click "Debug" — "Sampling Trace" — "Open
Sampling Trace" on the menu bar.

; Modify Value...

Forced Input Output Registration/Cancellation...
Device Test with Execution Condition

Trace]

Sampling Trace

Scan Time Measurement...

Step Execution
Break Setting
Skip Setting

——— i | 2) The Sampling Trace screen is displayed.

. N

U

(ST R

3) Click the [Debug] — [Sampling Trace] —

)

3|

Debug | Diagnostics Tool Window Help

Start/Stop Simulation

Instructions Unsupported by Simulation

Modify Value.

TN AR T [Trace Setting] menu.

04U i HE U W D L =S L 5,

Forced Input Output Registration/Cancellati
Device Test with Execution Condition v S ot s
Sampling Trace 3 1 Open Sampling Tr,
Scan Time Measurement... ( [P2 Trace seting..
Step Execution > -,d Start Trace
Break Setting » | 78] Stop Trace
= * | @) Click!
R
Forced Execution Registration Effective...
% Display Trace Buffer Condition
Export CSV Data...
Read from PLC...
Write to PLC...
Delete All Data...
(To the next page)
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(From the previous page)

[ trace setting &) 4)  Set the trace execution method as follows.

Setting of Executing and Sawng[] Condition Setting | )‘_[ (5) Click! ]

% Target memory: Standard RAM
(% Execute after overwriting current trace settings in the PLC (4) Check! File name: MAIN

" Execute using existing trace settings in the PLC

Select "Execute after overwriting current
Trace Data (setting+result) Storage trace Settlng |n the PLC"_

Target Memory [HERREETFT] ‘j

sletene ([ = 5) Click the Condition Setting tab.
A
Trace Auto Startup Setting

[ start sampling trace automati rned ON in tracing.
(4) Select!

End Setting Cancel

O

Trace Setting sl 6) Select "Detail Setting" in Trigger Condition

Setting f Executing and Saving | Conditon Setting | Setting and set the Trace Count Setting as
Trace Count Settin Additional Information fol IOWS .
Total Count 8192 Count [~ Time
[ Count Before Trigger | 4096 - Count] ™ Program Name
Count After Trigger [ 4036 Count TOtal Count 8192 Counts
I Count Before Trigger: 4096 counts
At the Time of Trace Instruction Execution
P " At the Time of Manual Trigger Execution H q
F—maomm 7) Click the Setting Change button.

" Each Multiple CPU High Speed Transfer Cyde
X0.88 ms (1 to 50)

" Detail Setting

J+—{(6) Checki

[(7) Click! > ceee. |)

End Setting Cancel

O

(To the next page)
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(From the previous page)

O

Roeta Setting - TnaaeiCor T [ 8) The Detail Setting - Trigger Condition dialog
_ box is displayed. Set the following items.
v In this case, set error occurrence as a trigger

Device/Label condition

8) Input- Set! R .

(EC (6)Input- Se Device/Label: SMO

- / = Condition: 1

I_SMO | . .

P 9) Click the End Setting button.

Lomment / 10) The display returns to the Trace Setting
7 dialog box. Click the End Setting button to
) close the dialog box.

Conditio

g DL 11) On the Sampling Trace screen, set devices

| | to be traced as follows.

Bit device: X33, X32, X31, X30

=32 =32 Word device: SDO
=3 =31 _
S0 %3] 12) Place a checkmark in the checkbox to

display the trend graph of SDO.

[ sSDO S00 (12) Check!

U

13) "SDQ" is displayed in the trend graph field of the Sampling Trace screen.

Device/Label | Device Carnrnent D ata Type Radix Yertical Axis T -
1
K33 K33 Bit BIN
®32 ®32 Bit BIN e
)l ®3 Bit EBIN
®30 #30 Bit EIN
Wi soo 500 wiordSigred] DEC.
sDha soa word[Signed] DEC. . A‘
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)

‘race]

Trace execution

Del_)ugkgiagnoslics TJool Window Help

]| Start/Stop Simulation b —”EJaaéﬁ';ﬁimi\»Hi-lﬂ&E
Instructions Unsupported by Simulatio —
‘ DAt 2 HE S A ol ks e o S| GTHI
A Modify Value.,
Forced Input Output Registration/Cancellation...
. . ) - | Radix | Vertical Ads |
Device Test with Execution Condition » 1
Sampling Trace » I Open Sampling Trace
Scan Time Measurement. Trace Setting...
Step Execution (|E’= Start Trace
Break Setting PR Slop Trace
Skip Setting » E Manug Trigger
Regi: %
- |
Forc (3) Click! tion Effective...
1 Display Trace Buffer Condition
Export CSV Data
Read from PLC...
Write to PLC...
Delete All Data...
MELSOFT Series GX Works2 E
Label of trace setting, device comment, label comment will not written to PLC.
/A Furthermore, device/data that data type is set by double word or FLOAT might be parting.
Are you sure you want to continue the operation?
™ Do not show this message again
— D
F R
Trace Data Storage Status ﬂ
Total Data: 100%
Data After Trigger: 0%
StandardRAM |
.

VioSgnes] =
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1)

2)

3)

4)

Click the [Debug] — [Sampling trace] —
[Start Trace] menu.

The message on the left is displayed.
Click the Yes button.

When trace execution starts, the trace data
storage condition screen is displayed.

After checking that the Total Data reaches
100%, turn ON XB and operate the digital
switch (K4) to change 7 to 8 (or 8 to 7).

The trigger condition is satisfied by the error
occurrence.

The trace result is displayed on the
Sampling Trace screen.



(3) Trace result

m@‘ 1) Scroll down to the trigger point and check
= B || that the device value at the time of error

””””””””””” occurrence.

T > 2) Click the [Debug] — [Sampling tracej —
- 1 emom [Export CSV Data] menu to display a dialog
A e - rere——m—— box to save the trace data on the personal
Rm:/’:m No items match your search. computer_
||
= The saved data can be processed and used
= for operation check, etc. on a personal
LY computer.
Computer
=)
w
Network
Fie piame: [Trace csv =l =
Save as type |GX Works2 format CSV file(".csv) ~| Cancel

REMARKS

Turning ON SM722 prevents occurrence of OPERATION ERROR at the execution
of BIN or DBIN instruction.

SM400
[

(SM722
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6.12.11 Scan Time Measurement

Scan time within the range of specified steps can be measured.

(1) Setting
winXPen\Desktop\SCHOOLQ03UD. gxw - [[PRG] 1) Switch to the monitoring mode.
Debug | Diagnostics  Tool  Window  Help 2) Click "Debug" — "Scan Time Measurement"
SkarkStop Simulation on the menu bar.

Instruckions Unsupported by Simulation

& Modify Yalue, .,
Forced Input Qukput Registrationf/Cancellation. ..

Device Test with Execution Condition 3

Sampling Trace 3

Scan Time Measurerent. ..

Step Execution »
Break Setting 3
Skip Setting »

U

Sean Time Measrerent 3) Set the measurement range as follows.
Measurement Limit Start Step: 0
Program Name [ MAIN : : End Step: Step number of END instruction
— top -1
Close .
4) Click Start.
Start Step [0
End Step [3
Scan Time
Initial Value ms
Current Value ms
Maximum Value ms
Minimum Value ms

(2) Operation check
Check the change of scan time.
Check that scan time changes depending on instruction execution and
non-execution in the program.
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6.12.12 Remote Operation

Remote operation changes the CPU module operating status with external operations.

RUN/STOP Remote operation
state RUN STOP PAUSE RESET Latch clear
RUN RUN STOP PAUSE Cannot be Cannot be
operated operated
STOP STOP STOP STOP RESET Latch clear

*: Remote RESET requires a parameter setting.

(1) Remote RUN/STOP/PAUSE/latch clear

s2.gxw - [Sampling Trace] R

Cnline | Debug  Diagnostics  Tool  Window
& pead from PLC...
20 Write ko PLE...

Werify with PLC. ..

Click "Online" — "Remote Operation" on the
menu bar.

| Remate Operation(s).. .

Fedundant Operation,..

Password/Eeyword 3
Soft Security Key Management, ..

PLZ Memory Operation 3
Delete PLC Data...

PLC User Daka 3
Export ko ROM Format. ..

Program Memory Batch Download

Lakch Data Backup 3
PLZ Module Change »
Set Clock...

U

v I = 2) Select the operating status to be executed
Comecin ot from the "Operation" list box and click the
[use <> [PIC Modue " "

Execute" button.

[ station No. [Fost PLCType A0BUDH

N *: Remote latch clear can be executed only

2. — when the CPU is in the STOP state.
® [

Operation
(‘;TQP
Operation during RUN
Signal Flow [ Beate |
P Close
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(2) Remote RESET

i Mavigation 1Y, 1) Double-click  "Parameter" —  "PLC
: parameter"” in the project data list.

[F 53 = Bo 3 | &0~

El& Parameker

o [t Metwork Parameter
gg Remote Password
K_g Inkeligent Function Module

¥ 5lobal Device Comment

O

~Remate Reset 2) Place a checkmark in the checkbox
: "Remote Reset" on the "PLC System
Setting" tab to permit remote reset operation.

—Qutput Mode at STOP tao RUN

& prows
Previous State 3) Write the parameter to the programmable

controller using the "Write to PLC" function

to reset.
I

" Recalculate{Output is 1 scan laber)

= e 4) Select "RESET" from the "Operation" list box
~Connection Channel List .
B and click the "Execute" button.
[use <> |PLC Module
Mo e, [T Saonio. [ pLC T FOGTOR—— *: Remote RESET clear can be executed only
QOSUDHCPU % when the CPU is in the STOP state.
MODE pecify Network N
et
RUN I
USER
BAT. ’fﬂ
BOOT ri::p
 PAUSE
€ Latch Clear

@ RESET
€ Remove Memory Card

- Operafion during AUN
Device Memory

Not Cleared =
Signal Flo
Hold
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6.12.13 Forced On/Off Function for External 1/0O

Select [Debug] — [Modify Value] on GX Works2 to forcibly turn ON/OFF external input

and output.

Registered forced ON and OFF information can be cleared by operation on GX

Works2.

*  Alternatively, selecting [Debug] — [Forced Input and Output Registration/Clear] to
forcibly turn ON/OFF external input and output.

Behaviors of devices at forced ON/OFF

Forced ON/OFF registration allows forced ON (Register Forced ON), forced OFF
(Register Forced OFF), and clear of forced ON/OFF (Clear Registration).

The behaviors of devices at forced ON, forced OFF, clear of forced ON/OFF are
shown below.

Operation Behavior of input (X) Behavior of output (Y)

At clear (no operation)

Executes operations of sequence
programs by external input.

Externally outputs operation results of
sequence programs.

Processes operations of sequence

Externally outputs "ON" regardless of

ON programs in the forced ON status. operation  results  of  sequence
programs.
. Externally outputs "OFF" regardless of
Processes operations of sequence .
OFF . operation results of sequence
programs in the forced OFF status.
programs.

The behaviors of devices forcibly turned ON/OFF are shown below.

!

[Forced ON/OFF operation for output] Y10 device forced OFF

+ -
| Output refresh |' - Y19 output - External OutplIt\
(Y10 OFE)_,-""'

+ (OFF) ~
| Input refresh |- __ X0 input —
} (bN) o N “External in;ﬁ‘\,

| Forced ON/OFF operation for input | X0 device forced OFF \_\___\_(Z(O O’\_l,_)__.rfl

4| Sequence execution I "«\
7w -1
i | | 4 vio p
I
X0 - External input performs _‘ Y11
_| |..£|"| forced OFF operation .:
Y10
4 w1 P
It turns on on the ladder even if it is
turned OFF forcibly (external output
is off) r -
| END |
|
II\"'\-\. .-"’Ir
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Checking the forced ON/OFF and clear status

The statuses of forced ON/OFF and ON/OFF inversion can be checked on GX
Works2.

When at least one device is registered in "Forced Input Output Registration/Clear”, the
status can be checked by the MODE LED. (The MODE LED flashes.)

In the case of Universal model QCPU, the status can be checked by a special register
(SD849).

Forced ON/OFF registrations can be cleared by any of the following operations.

¢ Power-on — Power-off

¢ Reset by RESET/L.CLR switch or RUN/STOP/RESET switch of the CPU module
¢ Reset by remote reset operation

%00 XOE
I —+F ¥78 3
Y73
_| l_
XOF
I €479 3
10 K50
—f {110 3
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(1) Setting

- [[PRG]Read MAIN (Read Only) 1 Step]

Debug | Diagrostics  Tool  Window  Help

Start/Stop Simulation

Instruckions Unsupported by Simulation

ﬁ Modify Yalue. ..

| Forced Input Qutput Reqistration/Cancellation. ..
Device Test with Execution Condition 3
Sampling Trace 3

Scan Time Measurement. ..

Step Execution 3
Break. Setting 3
Skip Setting 3

O

Forced Input Output Registration/Cancellation

)

Device Reqister Force OM | Cancel Registration |
o =]
Register Force OFF
Mo, Device ONJOFF | Mo, Device ONJOFF
1[#0D ON 17
2 18
3 19
4 20
5 21
5] 22
7 23
g 24
El 25
10 26
11 27
12 28
13 29
14 30
15 31
16 32
Update Status | Batch Cancel Registration Close

&
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1)  Switch GX Works2 to the monitoring mode.

2) Click "Debug" — "Forced Input Output
Registration/Cancellation" on the menu bar.

3) Input "XD" in the Device field and click the

"Register Forced ON" button.

The device XD is in ON status regardless of
ON/OFF status of the external input XD.



O

Forced Input Output Registration/Cancellation g| 4) InpUt "Y79" in the Device field and click the

"Register Forced ON" button.
Device Reqister Force ON | Cancel Reqistration |
i — Register Force OFF The device Y79 is in ON status regardless of
operation result of the device Y79.

Mo, Device ONJOFF | Mo, Device ONJOFF

1 (0D 0N 17

279 0N 18

3 19

4 20

5 21

] 22

7 23

|5 24

El 25

10 26

11 27

12 28

13 29

14 30

15 31

16 32

Update Status | Batch Cancel Registration Close

&

3 5) Check that the MODE LED of the CPU is

Forced Input Output Registration/Cancellation

flashing.
Devvice Redqister Force ON | Cancel Registration|
- H " H H "

| =l - 6) Click the "Batch Clear Registration" button.
No.| Devie | ONOFF |No.| Device | ONJOFF 7) Check that the MODE LED of the CPU is

1 17 turned ON.

2 18

3 19

4 20

5 21

5] 22

7 23

5] 24

9 25

10 26

11 27

12 28

13 29

14 30

15 31

16 32

Update Status Batch Cancel Registration Close
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6.12.14 Sequence Program

Sequence program
Operation failure due to duplicated coil

X2
o— | CH
X3
18— | G
Mo
20— | (Y70 )
M1
_| |_
Jump destination error in use of CJ instruction
X4
23 { { [Cd P3 }
X5
41 —| I {1 D,
P3 X6
43—| { (172 P
BCD code error
46{<= K1X20 K9 ]—|:<= K1X24 K9 ]—I:(: K1X28 K9 ]—KO %
-KO 9-[<= K1X2C K9 [B IN K4X20 D1 }
BCD instruction error to minus data
X7
I —| I [MOVP D1 D2 }
X8
| [-p D2 K10 D2 ]
<= KO D2 [BCD D2 K4YA0 }
How to use failure detection annunciators (F)
SMe2
1056 { I (F1 D)
X9
129— | (F2 >
X0A
132—| { (F3 pi
SM400
135—| | [BCD SD63 K2Y50 }
X0
139—| | [LEDR }
Operation mode setting when there is an error
X0B
141—| I [BIN K4X30 D100 }
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Sequence program
Error check and error clean from a program using SM and SD

SM400
159———{ { [BCD SDO K4Y60
X0C
190 {{ [MOVP SDO SD50
(SM50
SM400
194———{ { (SM722
Forced ON/OFF function for external I/O
X0D XOE
196 {{ J/r (Y78
Y18
XOF
213 II (Y19
T10 K50
f {110
220 [END
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Chapter 7 Improvement Maintenance

In order to improve serviceability of production systems, it is necessary to reduce
deterioration of equipment and make maintenance work easier.

7.1 Equipment Serviceability Improvement

(1)

()

®)

Improvement for reducing deterioration of equipment

1) Review the working environment and carry out improvements such as
provision of ventilation and air-conditioning so that the equipment does not
deteriorate abnormally.

2) Carry out improvements for preventing abnormal deterioration of equipment by
taking dust-proof, moisture-proof, and anti-vibration measures.

3) Replace any equipment estimated to deteriorate faster with ones with higher
durability.

Carry out improvement to make repair easier

1) Improve the equipment structure.

2) Carry out improvements to secure a repair space.
3) Change to products that can be easily repaired.

Change to products with fewer failures
(1)  Change to products with a low failure rate and high reliability.

7.2 Improving Automatic Detection of Equipment Failure

(1)

Detection with sequence programs
Change sequence programs so that equipment failures can be detected
automatically.

<Program example>

When an LS configured at the limit end is a normally closed contact, an
equipment failure is automatically detected with the following ladder because the
forward end LS and the backward end LS cannot be non-conductive at the same
time.

Advance Advance Advance
command end LS Y71 output
I 0 I Y70
Backward Backward
command end LS Y70 (I?Stcf)lm/ard
} {1 W Y71
" |'Advance ~ Backward  ap441o (1 cammmd aloeky  Equipment failure” |
! d LS end LS SM‘” 2 (1 second clock) a getection !
' i Y73 I

| L4 rdl




7.3 Enhanced Condition Monitoring-based Maintenance

Character
display

This section introduces four examples that automatically display or notify of error
definitions to improve the function always monitoring the status of the equipment
controlled by the programmable controller.

Example 1 Displays detected error descriptions in a character message

Connect the GOT to the programmable controller and display a message
corresponding to detected error descriptions.

GOT

Error
occurred!

95 g
rovan 58

Error 1 detected

-

Error 2 detected

Messages registered in advance are
displayed for each error detection
signal and error code number.

|

Voice
announce
ment

Example 2 Announces voice message of detected error descriptions

Connect the GOT to the programmable controller and announce voice messages,
etc. that have been prerecoded using a microphone from a speaker when an

error is detected. (A voice output module and external amplifier speaker are
separately required.)

GOT

External
amplifier speaker
Error T
occurred! >
No.i 95 Error is detected!
- Investigate the
- NoZ| s8] ergraor.
@l @
Messages registered in advance are
Error 1 detected announced from a speaker for each
error detection signal and error code
T number.
Error 2 detected



Example 3 Prints out detected error descriptions

Printing | Connect a printer to a programmable controller unit that enables the print output

and print out error messages and error times.

Printer

Error detection .
|—:é, Program to printouta ] A message is printed out

= message !

The MELSEC-Q offers various types of intelligent function modules and GOTs that can
be connected to a printer.

Modules that enable the print output Printer type

QJ71C24(N) serial communication
QJ71C24(N)-R2 serial communication

QD51 serial communication

QD51-R24 intelligent communication
GOT1000 series (GT15-PRN) PictBridge-compatible printer

RS-232C compliant




Example 4 Sends detected error descriptions by email

Connect an Internet connectable network cable to the Web server module of the

programmable controller and send detected error contents to cellular phones and
personal computers by e-mail.

Error is detected!
The temperature
has become higher
than the specified
value.

E-mail is sent when
an error is detected Internet

A web server module
monitors collected data

It is also possible to monitor device data, etc. collected by the Web server module
on the cellular phones and personal computers via the Internet.



Chapter 8 Reviewing Installation Environment
8.1 Environment

Install the programmable controller while avoiding the following environments:

(1) Location where the ambient temperature (for a panel, in-panel temperature)
exceeds the range of 0 to 55°C

2) Location where the ambient humidity exceeds the range of 5 to 95% RH
3) Location where a sudden change in temperature causes condensation
4) Location where there is corrosive gases or combustible gases

5) Location where there are many or much conductive powders such as dust
and iron powders, oil mist, sodium, or organic solvent(s)

(6) Location which receives direct sunlight
(7) Location where a high electric or magnetic field is generated

(8) Location where a vibration or shock can be transmitted directly to the main
unit

(
(
(
(

8.2 Electrical Environment

(1) The fluctuation range of power supply 100 V AC or 200 V AC shall be within a
range of -15% to +10%.
(For 24 V DC (Q63P), it shall be within a range of -35% to +30%.)

(2) Instantaneous power failure
If it lasts for 20 ms or shorter, the operation can continue.
(For 24 V DC (Q63P), if it lasts for 10 ms or shorter, the operation can
continue.)

(3) Power supply waveform distortion
It shall be a sine wave and its distortion rate shall be within 5%. Take heed of
an electric power capacitor and rectifier.

(4) Wire it as far from a power cable and large-current wire as possible.
The distance when they are placed in parallel shall be 100 mm or more.

(5) Do not place it in a panel containing a noise generating equipment, too.
Install a high frequency equipment, inverter, and electric discharge machine
in a separate panel as far as possible. Separate the wiring.

(6) Install it as far from the equipment generating an arc when it is opened and
closed, such as an electromagnetic contactor and breaker, as possible.

Figure 8-1 Layout in the Control Panel

Power supply

L Programmable Iﬁ
controller

Branch

breaker
Input Output

Auxiliary relay

Main circuit parts | Main
such as an circuit
electromagnetic

contactor breaker

| Junction terminals |




8.3 Mounting Condition

This section describes the installation precautions and installation position of the

programmable controller.

When installing a programmable controller in a panel, fully consider the usability,

maintainability, and environmental resistance.

(1) Module mounting position

To improve the ventilation and facilitate the module replacement, maintain the
following distance between the top/bottom of the module and the structure or

parts.

(a) For the main base unit and extension base unit

/
/

30 mm or
more *1

l

Position of the ceiling of an
enclosure, a wiring duct, or a part.
/// // '/, / // //, / //, /// 7// //

Programmable
controller

5

—r

Enclosure —>/ |

[

|t

HD

30 mm or //
/,

20 mm or
more *3

le—Door

v 7/ //// 7
e F—’l

5 mm or more *2 5 mm or more

*1: This applies if the height of the wiring duct is 50 mm or lower. Otherwise, the

distance shall be 40 mm or more.

*2: When mounting an extension cable without removing an adjacent module,

the distance shall be 20 mm or more.

*3: For the connector type, the distance shall be 80 mm or more.
For a network module, maintain the distance considering the F-type

connector or cable bending radii.



(b) For the slim type main base unit

Position of the ceiling of an
enclosure, a wiring duct, or a part.

1111/, /’ // ////, //// %
30 mm or Programmable
/ more *1 controller

i

1

Enclosure —», % <«— Door

% 30 mm or 7 20 mm or

*3
more *1 more

o
-— -]
] ]
- |
] L]
! I
— ]
- |

]

-
] fe—]
L L]

7 /i
—
17 mm or more *2
*1.
*2.
*3.

/:W///// , 7
-~

5 mn|1 or ;nore
This applies if the height of the wiring duct is 50 mm or lower. Otherwise, the
distance shall be 40 mm or more.
The slim type main base unit will have the wiring of the power supply module
come out from the left end of the module. To reserve wiring space, install the
unit apart from the end by 17 mm or more. Additionally, if the structure,
equipment, or part on the left side of the unit can damage the coating of
electric wires, protect them with insulators such as a spiral tube.
For the connector type, the distance shall be 80 mm or more.
For a network module, maintain the distance considering the F-type
connector or cable bending radii.

(2) Module mounting direction
(a) For heat dissipation, use the programmable controller in the mounting

direction shown in the following figure, which ventilates the controller well.

L~

//

Vertical mounting Horizontal mounting



®)

(4)

®)

Installation surface

Install the base unit on a flat surface.

The uneven installation surface will apply an excessive force to the printed-circuit
board, causing trouble.

Coexistence with other equipment

Avoid the co-existence with sources of vibration such as a large electromagnetic
contactor and fuse circuit breaker, and install the base unit in another panel or
apart from them.

Distances from other instruments

To avoid the impact of radiation noise and heat, maintain the following distance

between the programmable controller and instruments (contactors and relays).

* From instruments mounted on the front side of the programmable controller:
100 mm or more

* From instruments mounted on the right and left sides of the programmable
controller: 50 mm or more

Conductor, relay, etc.



8.4 Wiring

8.4.1 Wiring Precautions

/\\ WARNING

Be sure to switch off all phases of the external power supply
used by the system before wiring work. Failure to do so may
cause electric shock or damage the product.

When turning on the power and operating the module after
wiring is completed, always attach the enclosed terminal cover.
The absence of the terminal cover can cause electric shock.

/\ cAUTION

Be sure to ground the FG and LG terminals of the programmable
controller with the ground resistance of 100Q or less for the
exclusive use. Failure to do so may cause electric shock or
malfunction.

Before wiring the module, confirm the rated voltage and terminal
layout of the product to wire correctly.

Input of voltage or connection to a power supply with different
ratings, or incorrect wiring of them may cause fire or failure.
Crimp or solder external connectors correctly using tools
specified by the manufacturer.

Incomplete connection may cause short-circuit,
malfunction.

Tighten the terminal screws within the specified torque range.

A terminal screw that has been tightened too loosely may cause
short-circuit, fire, or malfunction.

A terminal screw that has been tightened too tightly may cause a
drop, short-circuit, or malfunction due to the screw or module
breakage.

Be careful to prevent foreign matter such as sawdust or wiring
chips from entering the module.

Failure to do so may cause fire, failure, or malfunction.

The top surface of the module is covered with protective film to
prevent foreign matter such as wiring chips from entering the
module when wiring.

Do not remove this film during wiring.

Before operating the system, be sure to remove this film to
dissipate heat.

fire, or

The following description is of the precautions for wiring power cables.

(1) Wiring the power supply
(a) Wire the programmable controller power supply, I/O equipment, and motor
equipment in different systems as follows:
When there are many noises, connect an isolation transformer.

Programmable Isolation

controller transformer

Main power supply power supply —
PN TN |

200VAC—0 O—9—0 O—+<

|
L—

N

|
| Programmable
| | controller
|
|

J1_J

1/0 power supply

o—O O

> 1/0O equipment

Main circuit equipment

» Main circuit

equipment



(b) Do not connect the 24 V DC outputs of multiple power supply modules in

parallel to supply the outputs to one 1/0O module.

Parallel connection may break down the power supply module.

Power supply module

1/0 module

Power supply module  |/0 module

External
power supply

(c) Twist 100 V AC wire, 200 V AC wire, and 24 V DC wire as closely as
possible, and use them to connect modules in the shortest distance.
Also, use as thick a wire (MAX. 2 mm2) as possible to lessen the voltage

drop.

(d) Do no bundle or adjacently place the100 V AC wire and 24 V DC wire with
the main circuit (high voltage, large current) wire and 1/O signal line. Keep a
distance of approximately 100 mm or more between them.

(e) As a measure against surge for lightening, connect the surge absorber for
lightening as shown in the following figure.

—0

AC

A

IE = J _Surge absorber for

[, o1

Programmable
controller 1/0
equipment

1

— E2

R lightening

POINT

(1) Separately ground the surge absorber for
programmable controller (E2).

(2) Select a surge absorber for lightening that would not exceed its maximum
allowable circuit voltage even when line voltage is maximum.

lightening (E1) and the




(2) Wiring the I/0 equipment

®)

(@)

(b)

(c)
(d)

The solderless terminal with an insulation sleeve cannot be used in the
terminal block.

It is recommended to put a mark tube or insulation tube on the cable
connection part of a solderless terminal.

For a cable connected to the terminal block, use a cable having a core of 0.3
mm? to 0.75 mm? and outer diameter of 2.8mm or less.

Set up a wiring route separately from the 1/O cables and output cables.

When those cables cannot be separated from the main circuit line or power
cable, use the batch shield cable and ground it on the programmable
controller side.

However, in some cases, ground it on the opposite side.

Programmable controller

Shielded cable —_
l/v\ ______ l_’\\ O o
Input v \
Output o Shield coating @
o
DC =

(e) When piping and wiring, ground the pipes securely.

(f) Separate the 24 V DC input wire from the 100/200 V AC wires.

(g) The long distance wiring of 200 m or more causes trouble caused by a
leakage current due to the line capacity.

(h) Provide a means of using a switch to individually disconnect an external
power supply of a module relevant for the online module change, in order to
avoid electric shock or malfunction of an operating module.

Grounding

For grounding, perform steps (a) to (c) below:

(@)

(b)

Use the independent grounding as much as possible.
Ground with the grounding resistance of 100 Q or less.

If the independent grounding cannot be performed, conduct "(2) Shared
grounding"” in the following figure.

Programmable Another device Programmable Another device Programmable Another device
controller controller controller
) ) O

of 100 Q or less

Ground resistance Ground resistance
of 100 Q or less

(1) Independent grounding......Ideal (2) Shared grounding......Acceptable  (3) Common grounding......Not acceptable

(c)

Use cables with a cross-sectional area of 2 mm? or thicker for grounding.
Set the grounding point as close to this programmable controller as possible,
and shorten the length of the ground cable.



8.4.2 Wiring Power Supply Module

This section illustrates wiring examples of the power cables and ground cables, etc.
used to connect the main base unit and extension base unit.
(1) For a stand-alone power system

Main base unit
(Q38B)

061P CPU module

100/110 VAC

1. @ *1
% /
FG*2
L6*?
INPJT
% L — | 100-240vAC
vy
Connect to the 24 V DC
terminal of modules that E
require 24 V DC inside ’
of the I/O module Extension base unit
(Q68B)
Extension cable Q61P 1/0 module
Iol FG*2
100 VAC [ L % %('3 : JT
ity 100-P40VAC
Ground cable —» .

Grounding

*1: The following is the operation of the ERR terminal.
<When a power supply module is mounted to a main base unit>
It turns OFF (opens) when an AC power is not supplied, when a CPU module stop error (including reset) occurs,
or when the fuse of the power supply module is blown.
<When a power supply module is mounted to a extension base unit>
It is alway OFF (open).

*2: Short-circuit between the LG and FG terminals using a ground cable as thick and short as possible (2 mm),
and ground it.

POINT

(1) The power cables for 100/200 V AC and 24 V DC shall be as thick cables as
possible (a maximum of 2 mm2) and shall be twisted from a cable connected
terminal. For the terminal block wiring, be sure to use solderless terminals. Use
the solderless terminal with an insulation sleeve that has a thickness of 0.8 mm
or less in order to prevent short-circuit when screws get loosened. In addition,

connect up to two solderless terminals for one terminal area.

Solderless Terminal block
terminal with an

insulation sleeve

(2) If the LG terminal is connected to the FG terminal, do not forget to perform
grounding. If the grounding is not performed, the system will be susceptible to
noise. Because the LG terminal has half as high a potential as the input
voltage, touching the terminal area may cause electric shock.

(3) The ERR terminal on the extension base unit cannot detect errors from the
system. (The ERR terminal is always turned OFF.)
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(2) For a redundant power supply system

System A System B AC100V/200V

T b

Redundant power main base unit

(Q38RB)
Q64RP Q64RP CPU module
O] 4-FRR*? ** O]+~ CRR*2 ¢
C100\//2OCV %*_ngi %* Egif‘
S AC100 o acr00
A 7200V /200V
Redundant power extension base unit
. (Q68RB)
Extension cable

(64RP Q64RP 1/0 module

TERR*2. *3 O *=FR3*2 =¥

: -

Q
L FG* L FG*4
U g | G % :—I wa

g
:% = INPUT 7|NPUT
Ground cable & : AC100 B AZ100
1 7200V I 7200
Grounding Ground cable ——»|

C100v/200V =

Grounding
AC :}HL}QQGDOO:DO

~ AC100V/200V
AC r\:} I % }oooooocoooooooooooooooooo

*2: The following is the operation of the ERR terminal.
<When a redundant power supply module is mounted to a redundant power main base unit>
It turns OFF (opens) when the AC power is not supplied, when a CPU module stop error (including reset) occurs,
when the fuse of the redundant power supply module is blown, or when redundant power supply module failure
occurs.
<When a redundant power supply module is mounted to a redundant power extension base unit>
It turns OFF (opens) when the AC power is not supplied, when the fuse of the redundant power supply module is
blown, or when redundant power supply module failure occurs.

*3: When both input powers of the redundant power supply modules mounted on the redundant power main base
unit and the redundant type extension base unit are supplied simultaneously, the ON (short-circuit) timing of the
ERR terminal on the redundant power main base unit is delayed from that of the redundant type extension base
unit by the time of the initial processing of the CPU module.

*4: Short-circuit between the LG and FG terminals using a ground cable as thick and short as possible (2 mm),
and ground it.




POINT

(1) The power cables for 100/200 V AC and 24 V DC shall be as thick cables as

()

@)

(4)

possible (a maximum of 2 mmz) and shall be twisted from a cable connected
terminal.

For the terminal block wiring, be sure to use solderless terminals.

Use the solderless terminal with an insulation sleeve that has a thickness of
0.8 mm or less in order to prevent short-circuit when screws get loosened.

In addition, connect up to two solderless terminals for one terminal area.
Solderless
terminal with an
insulation sleeve

Terminal block

Supply the power to the redundant power supply modules via respective
systems (duplicate the power system).

If two redundant power supply modules (Q64RP) are operated in parallel as a
redundant power supply system, it is recommended to use one redundant
power supply module to input the AC power supply and the other to connect an
uninterruptible power supply (UPS).

If the LG terminal is connected to the FG terminal, do not forget to perform
grounding.

If the grounding is not performed, the system will be susceptible to noise.
Because LG terminal has half as high a potential as the input voltage, touching
the terminal area may cause electric shock.




Chapter 9 Measures against Noise
9.1 Common Mode Noise and Normal Mode Noise

The causes of troubles occurring while operating the programmable controller include
malfunction and stop due to noise.

Measures against noise are essential to maintenance of the programmable controller.
In general, the common mode noise impacts the programmable controller more
significantly than normal mode noise. This is because the normal mode noise is line
noise that can be filtered out while the common mode noise depends on the floating
capacitance that disables it to be easily filtered out. It is also because the measures
against normal mode noise can be taken even by the user while common mode noise
immunity is a feature that the manufacturer built in, which the user cannot take an
effective measure against the actual programmable controller.

9.2 Common Mode Noise

The following figure illustrates the concept of common mode noise.

Programmable controller

G
AR
Input

o]
ﬁ\ Internal @

[

Power supply circuit

[ %

L
Output / / e
S

Grounding

Noise source Noise source

Cs: Floating capacitance

Figure 9-1 Common Mode Noise

Common mode noise may cause malfunctions when the internal circuit is affected by a
potential different generated between the grounding (ground) and the power supply or
the I/O signal wire due to noise induced from other wires to each wire, induced voltage
with high potential, radio waves, or static electricity.

This is because the floating capacitance between each external signal and the internal
circuit causes electric charge and discharge, resulting in sudden changes in the
internal circuit voltage.

Programmable controllers with a metal case is said to be more susceptible to common
mode noise due to floating capacitance Cs.

In addition, grounding is important because it is also a measure against common mode
noise.




9.3 Normal Mode Noise

The following figure illustrates the idea of normal mode noise.

Programmable controller

Noise sourc:_‘
5 O |

Input

Power supply

C
Noise source

Output

Grounding

Figure 9-2 Normal mode noise

Most of normal mode noise is generated by the back EMF of inductive load applied to
the power supply, input and output cables. For a power supply, normal mode noise is
generated from the instrument connected to the power supply system. On the other
hand, for an output cable, normal mode noise is generated from the instrument
controlled by the programmable controller. All these noises are also referred to as line
noises, too.

Consequently, the user can easily take measures against this noise such as
suppressing it in the instrument generating the noise, filtering it out in the programmable
controller, and installing a transformer and surge (noise) suppressor.



9.4 Measures against Noise in External Input Signal CableH

(1) When an inductive load is connected in parallel with the input module of a
programmable controller, as in the following figure, connect a CR surge suppressor
for alternating current input and a flywheel diode for direct current input, both in
parallel with each load. Connect the surge suppressor as close to the inductive
load as possible.

Programmable controller Programmable controller

CR: Surge suppressor D: Flywheel diode
(1) AC input (2) DC input

Figure 9-3 When There Is an Inductive Load in Parallel with Input

(2) In the following cases, take measures against induced voltages as in the figure
below:
¢ When an external wiring is 200 m or more long
e When a built-in operation indication neon lamp or an opened contact of a limit
switch generate a voltage because of the current of the neon lamp
¢ When an induced voltage is high for alternating current input signal

Programmable controller Programmable controller Programmable controller
— — RA
Input o Input
ac &
& Common o~ Common
i’ )
— Z: Dummy resistor or CR AC
DC surge suppressor RA: Auxiliary relay
(1) Input power supply DC (2) Connection of dummy (3) Making a relay circuit
conversion resistor or CR surge using a relay
suppressor

Figure 9-4 Measures against an Induced Voltage for Input



9.5 Measures against Noise in External Output Signal Cable

(1) For an inductive load for an alternating current, connect a CR surge suppressor to
the both ends of the load, because noise is generated by an inrush current when
an output signal is turned OFF and ON and by back EMF when the signal is turned
ON and OFF and because arc noise is generated by a contact such as an
electromagnetic contactor.

Use a CR surge suppressor with 0.5 yF + 47 Q if its specifications are up to about
400 VA for 100/200 V AC. This CR surge suppressor will not be effective unless it
is connected most close to the load.

Programmable controller

| CTO0A47UF N !
Output H 5
P ; R%MQ g

___________________

5(0)

Place CR near the load

Figure 9-5 Measures against Noise in Alternate Current Inductive Load

(2) For a direct current inductive load, connect flywheel diodes across the load. Ensure

to connect these diodes most close to the load. The diodes should have four or
more times as high a reverse breakdown voltage as the load voltage.
Connecting flywheel diodes to the direct current inductive load causes the load
operation to be delayed due to the current flowing through the diodes during
shutdown. When this delay matters, connect a CR surge suppressor as in the
alternate current measures described above.

Programmable controller

e -

Output . ¥D 5
| : &

I : H

___________________

Place D near the load

Figure 9-6 Measures against Noise in Direct Current Inductive Load



(3) When an external contact opens and closes a load connected to programmable
controller output, ensure to take the measures in the following figure, whether or
not the programmable controller provides measures against noise.

Programmable controller Programmable controller
LS (external contact) LS (external contact)
o) < O ey

DY %
I
] I
AC DC

(1) ForAC (2) For DC

peoT 7
peoT 7

Figure 9-7 When an External Contact Opens and Closes a Load

(4) For an alternating current inductive load where a large amount of noise is
generated during shutdown, effective will be the opening and closing of it at a triac
that will be shut down by the load current.

(5) For arc noise when opening and closing the contact of an electromagnetic
contactor, it would be effective to connect a CR surge suppressor across the
contact. Note that, even when the contact is opened, the CR surge suppressor
circuit causes a leakage current (part (A) in Figure 9-8).

(6) When the shutdown noise of a motor or transformer matters, connect a CR surge
suppressor between phases (part (B) in Figure 9-8).

MC Measures against arc noise (A)
raall

Ci R R
ST A

: R R
0, o

CE R Measures against break noise (B)

Programmable
controller output

Figure 9-8 Measures against Noise in a High Capacity Load

(7) Relaying in a panel is also effective.
It is desirable to relay those specific outputs of a programmable controller which
generate a large amount of noise.

Programmable controller

§
Output @ ----‘ RA
l L
AC AC

L Load

Figure 9-9 Relay-based Load Driving



9.6 Measures against Noise Troubles

When a control trouble occurs, if the following is the case, the possible cause would be

an external noise.

Figure 9-1 Measures against Noise Troubles

(1) When noise is
generated in
sync with the
behavior of a
specific
output
equipment

1) Noise or surge from output equipment are considered as the major
cause. When the instrument is turned ON and OFF, this trouble
always or sometimes occurs and the programmable controller
stops.

In such cases, measures in Figure 9-5 and 9-6 are usually effective
as measures against noise. A surge suppressor and diode are not
effective unless they are connected most close to the load. Note
that, for a high capacity load, take measures described in Figure
9-8.

2) Possible troubles occurring in sync with the behavior of the
instrument include bad connection such as disconnection and
slackness of an input cable and bad electrical contact of input
equipment. Conduct an inspection thoroughly.

(2) When noise is
generated in
sync with the
behavior of an
instrument
irrelevant for
the
programmable
controller

1) Such noise is caused by noise or surge from another instrument.
Thus, conduct the same measures as for item "(1)" above.

2) Try out measures such as grounding when using the instrument
without grounding it and changing to non-grounding when using it by
grounding it, set an I/O signal wire apart from the cable laying of the
corresponding equipment, or consider the route.

(3) When noise
occurs in
applying a
high capacity
load

1) Possible causes include the reduction of the power supply voltage
and the rise of the ground potential of shared grounding.
If the power supply voltage is reduced to lower than the prescribed
value when the load is applied, add a constant-voltage transformer
in the power supply and change the power supply systems.

2) When grounding has been done, ungrounding may be an alternative
measure.

(4) When the
behavior of the
programmable
controller is
unstable at
random

1) Either in the event of frequent instantaneous power failures of the
power supply, when the waveform is significantly poor, or when
there are many power supply noises, it would be effective to add a
constant-voltage or only an isolation transformer.

2) When there is impact of a high frequency equipment, ensure to
ground the high frequency equipment and the programmable
controller storage panel and shield the 1/O signal wire of the
programmable controller.

(5) When the
induced
voltage of an
input is high

1) The programmable controller will not stop, resulting in false input
causing faulty output. Even if the induced voltage is low, it is
overlapped with noise, and results to false input.

In that case, take the measures described in Figure 9-3.

(6) Others

1) Noise from the ignition system of a forklift: Occurs when a car
passes by.

2) Noise affected by radio wave: Occurs when a door of the control
panel is opened.

3) Noise generated by radio wave: Occurs when a transceiver or
cellular phone are used.

The above measures taken against the noise troubles of the programmable controller
should have been conducted when producing a panel or during external wiring
construction, in order to reduce the costs. During a system is designed using a
programmable controller, the designer should have considered which measure to
take,

The designer also must check whether the taken measure is really effective when a
trouble occurs, by reproducing the same trouble and omitting that measure.



9.7 Procedure for Noise Measurement

This section describes the measurement procedures of noise and items related to
programmable controller power supply 100/200 V AC systems / 24/5 V DC systems.

Table 9-2 Noise Measurement of 100/200 V AC Systems

e Actual
% § ltem Meas_uring Key point Measuring Judgment measure- |~ o
alF point instrument level ment
value
Voltage Input terminals | Must be within Digital voltmeter | 100 V system
of the input 85t0132V
programmable | voltage range 200 V system
controller 170 to 264 V
power supply
Waveform gOdugm) Must be a Synchroscope No fluctuation
G- waveform Digital scope for 85 to 132
similar to a sine | Memoryhigh V of peak
wave coder voltage
(for observing Distortion
repeatedly) factor must
+ be 5% or less
Period Must be high-pressure Must be
o successfully probe (for 200 | between 47.5
3 observed with Vsystemand | Hz and 63 Hz
waveforms noise and have no
g stabilized, using | observation) significant
Q the same fluctuation
% trigger
O Noise No periodic or -1500 to 1500
<>E temporary Vv,
o noise must be 1 psorless
8 observed
3
Momentary No momentary
power failure power
Momentary failure/sag 20 ms or less
power sag
Waveform One end (with | Mustbe a No fluctuation
higher voltage) | waveform for 85 to 132
= of input similar to a sine V of peak
£ terminal and wave voltage
E FG terminal Distortion
2 factor must
8 be 5% or less
@ | Noise No periodic or -1500 to 1500
'g temporary V,
< noise must be 1 us orless
observed




Table 9-3 Noise Measurement of 24 V DC System

€ Actual
% ‘é ltem Meas.uring Key point Measuring Judgment measure- |~
a1 F point instrument level ment
value
Voltage Input terminals | Must be within Digital For Q63P:
of the module | the voltage volt- 15.6t031.2V
When range of the meter For an 1/O
unmeasurable, | module module:
use junction Example)
terminals QX41
or power 10.21026.4 V
Waveform supply output Must be within Synchroscope | Same as the
terminals the voltage Digital scope | judgment
range of the Memory high level of the
module coder + voltage
high-pressure | Must have little
probe fluctuation
2 | Noise No periodic or -750to 750 V,
| temporary noise 1 ys or less
must be
GE) observed
® Rise Overshoot and Same as the
7 Fall undershoot judgment
g when turned ON level of the
> and OFF must voltage
N be within the
voltage range of
the module
Momentary No momentary 0 ms except
power failure power for specifically
Momentary failure/sag disallowed
power sag modules
Waveform Point of +24 V | Must be within Same as the
o and against the voltage judgment
£ FG terminal range of the level of the
qé) module voltage
6 Must have little
L fluctuation
@ Noise No periodic or +/-750 V,
[ temporary noise 1 s or less
< must be
observed
Table 9-4 Noise Measurement of 5 V DC System
£l o . . Actual
% 3 ltem Meas_unng Key point _Measunng Judgment measure- |~ o
alF point instrument level ment
value
Voltage Base power There is no Digital 475V
supply significant voltmeter t0 525V
Between slot voltage drop Synchroscope
Ripple and ext:ansmn There is no Synchroscope | 300 mVpp
OE, E%?\ZZZ:% Vv significant ripple or lower
12 o pin and SG pin Digital Refer to
8 k= scope Figure 9-10
al-— These should
,_<>-, Spike There is no be acczszed 800 mVpp
significant spike as neede or lower
Probe
Within the AC | Refer to
Figure 9-10
range




Table 9-5 Ground Noise Measurement

£l o Actual

% s ltem Meas.urlng Key point Measurlng Judgment measure- |~

c/>)' = point instrument level ment

value

Noise FG terminal Whether noise Synchroscope | 10 Vpp or

o and SG from FG terminal | /digital scope lower

L terminal (GND | affects the inside | Memory Even if lower

8 side of of the high coder than this,

S ' measuring programmable care must be

Qo points for 5V controller taken ifitis

% DC system) obviously

m noise

Ripple
voltage

Figure 9-10 Ripple/Spike Waveforms




9.8 Solution Examples for Noise Troubles

Before improvement

After improvement

(1) Using different earthing cables

The same cable is used as both a ground cable for
power and a ground cable for the programmable
controller and leads to power noise so as to make the
programmable controller malfunction during motor
operation.

Programmable
controller

Programmable
controller

The trouble was successfully solved by separating
the ground cable for power from that for the
programmable controller.

Programmable Programmable
controller controller
FG LG FG LG

= Grounding

FG
Motor
0

(2) Ground cable dedicated to the programmable
controller

Because an iron panel connects ground terminals A
and B, the ground cable of the programmable controller
has an impedance. As a result, the effect of the ground
cable is halved, causing the programmable controller to

malfunction.
Control Programmable
panel controller
(Made of FG LG
iron plates) ,

1
e B earth terminal

A earth terminal

— Grounding

The trouble was successfully solved by directly
grounding the ground cable for the programmable
controller.

Control Programmable
panel controller
(Made of FG LG

iron plates) pras

.11 ©B earth terminal

Q| | A earth terminal

—= Grounding

(3) Separating cables in the duct

The mix of the MELSECNET coaxial cables with the
power cables for the motor in the wiring duct causes
communication failures for MELSECNET.

Wiring duct

O

Power
cable

Coaxial
cable

The trouble was successfully solved by separating
the coaxial cables from the power cables in the
wiring duct.

Wiring duct

. TC%;O

Power
cable

Coaxial
cable

Figure 9-11 Solution Examples 1, 2, and 3




Before improvement

After improvement

(4) Making signal wires into a twisted pair

The RS-232C cables can sometimes come close to the

power cables for the motor, causing the terminal CRT
screen to go out of control.

Terminal

Programmable controller

' .
I Im ! H—‘ IIR/\\Q_:-ZCSZC c:?/ti‘le

LT 11

,_“ﬁz
EEEEEEHE

Ground (FG)«

MS {
Power cable

Motor

The trouble was successfully solved by making all
the signal wires of the RS-232 cable and SG
terminal wires into twisted pairs.

To computer To terminal

link module a

SDo —/.T“.\—/_\— —/——o RD

RDO _/'_\_/_\ —/ o sp

DSRo _/._.\\_//_\\_ —/—\——° DTR

DTRO _/_\_/_\_ —/——0 DSR
i

SGOo— '“' —0O SG

FGc:»————ji —————————————————————— <3 FG

(5) Separating bundled wires

Having bundled the primary winding and secondary
winding for the noise filter (LNF) leads power supply
noises to enter the programmable controller, thus
causing the controller to malfunction.

Programmable controller

The trouble was successfully solved by setting the
bundled primary and secondary windings of the
noise filter (LNF) 10 cm or more apart from each

other, making them into a twisted pair, and
grounding the LNF.
100 VAC
[
NFB Programmable controller
¥ Make a twisted pair
cable
= Ground

(6) Separating a control line from a power cable

Having housed the programmable controller 1/O cable
and power cable in the same duct causes the controller
to malfunction.

Programmable

| controller
1/0 cable
NFB Duct .
Power cable
MS MS RA

Terminal block

The trouble was successfully solved by moving the
programmable controller 1/0 cable to a different
duct from that of the power cable.

Programmable
| controller
NFB .
Duct ... o
MS MS RA |

Terminal block

Figure 9-12 Solution Examples 4, 5, and 6




Before improvement

After improvement

(7) Filtering out static electricity noises

When the static electricity electrified in the pallet was
discharged, the discharge noise affected the
MELSECNET coaxial cable, causing a communication
failure.

A place where static
electricity is discharged

Pallet Pallet
Workpi Workpi
prngece],  Jveroeer

Coaxial cable of MELSECNET

The trouble was successfully solved by additionally
installing a discharge bar in the pallet and eliminating
the static electrification.

Add discharge bars

|Workpiece| ‘Workpiece| Programmable]
W e/e1e7a1e) i

a/e)

Coaxial cable of MELSECNET

(8) Filtering out relay noises

Relay noises from the control line adjacent to the input
signal wire causes the programmable controller to
malfunction.

Shield wire SG wire Input signal wire

= Groum Double

grounding

GrOL_Jnding

The trouble was successfully solved by changing the
groundings of the shield wire into a single grounding.

ouT c ‘Y IN

— Grounding

Single grounding Grounding

(9) Filtering out power noises

Power noises from the main circuit line adjacent to the
input signal wire causes the programmable controller to
malfunction.

SG wire Input signal wire

— Grounding Shield wire

Graunding

The trouble was successfully solved by changing the
shield wire to a change the shield wire to a magnetic
shielded wire.

Add a magnetic shield

ouT S 74N
Jant a¥ ?
Gr_ounding — Grounding Gro_unding

Figure 9-13 Solution Examples 7, 8, and 9




Chapter 10: Life of Programmable Controller Components

This section describes the lives of a battery, fuse, electrolytic capacitor, and output
relay.

POINT

For the lives of a programmable controller CPU and a module, refer to Mitsubishi
programmable controller TECHNICAL BULLETIN "Recommendation on preventive
maintenance and inspection of MELSEC A/Q series programmable controllers"
(PLC-D-434-A).

The TECHNICAL BULLETIN described above can be found at the Mitsubishi
Electric FA Global Website.

(Mitsubishi Electric FA Global Website:
http://www.mitsubishielectric.co.jp/fa/index.html)

10.1 Battery Life
(1) Battery replacement

The voltage drop of the backup battery for the program function and backup power
function triggers special relays SM51 and SM52 to be turned ON. Though these
special relays being turned ON does not immediately cause the program content
saved by the backup power to be lost, missing the special relays being turned ON
may result in the contents being lost.

Replace the battery before the total backup power time since SM51 is turned ON
reaches the specified time.

POINT

SM51 turns ON when the battery voltage falls below the specified value and
maintains ON even after the battery voltage returns to normal. SM52 turns ON
when the battery voltage falls below the specified value and turns OFF when the
battery voltage returns to normal.

Replace the battery immediately after SM51 or SM52 turns ON.

However, it is recommended to replace the battery periodically according to the
usage status even before an alarm occurs.

SM51 and SM52 turn ON when any battery voltage for the CPU module and SRAM
card drops. To judge the memory battery of which voltage drops, check the
contents of special registers SD51 and SD52.

When the battery voltage for each memory drops, an SD51 or SD52 bit
corresponding to the memory turns ON.

Bit number of SD51 and SD52 Target memory
Bit 0 CPU module
Bit 1, 2 SRAM card

POINT

The following table explains the relationships of memory backup between a battery

mounted on the CPU module and that mounted on the SRAM card.

There are two points:

(1) The battery mounted on the CPU module cannot back up the SRAM card
memory.

(2) The battery mounted on the SRAM card memory cannot back up the CPU
module memory.

Power subbly of | Battery of CPU | Battery of Memoryof | Memory of
p pply module SRAM card CPU module SRAM card
module
Mounted ©) [@)
C ted
ON ennecte Not mounted ©) @)
Not connected Mounted o )
Not mounted ©) @)
Connected Mounted O )
OFE Not mounted O x
Mounted x O
Not connected
Not mounted x x

O: Can be backed up x: Cannot be backed up

10-1
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Battery life

(a) Battery (Q6BAT, Q7BAT) life of the CPU module
The battery life depends on the serial number (the first five digits) and model
of the CPU module.
1) For the CPU modules whose the first five digits of the serial number are

"05011" or later

Battery life
Q6BAT Q7BAT
Power-on Time since Time since
Model of CPU . - SM52 is SM52 is
module t'm? ratio Guaralnteed Actual value | turned ON Guaralnteed Actual value | turned ON
1 va E ° (40°C) (guaranteed va ij ° (40°C) (guaranteed
(70°C) *3 1 . (70°C) * g .
*0 ime since *0 3 time since
an alarmis an alarm is
raised) raised)
0% 30,000 h 43,800 h 120 h 43,800 h 43,800 h 240 h
3.42 years 5.00 years 5 days 5.00 years 5.00 years 10 days
30% 42,857 h 43,800 h 120 h 43,800 h 43,800 h 240 h
4.89 years 5.00 years 5 days 5.00 years 5.00 years 10 days
o 43,800 h 43,800 h 120 h 43,800 h 43,800 h 240 h
Qo2CPU 50% 5.00 years 5.00 years 5 days 5.00 years 5.00 years 10 days
70% 43,800 h 43,800 h 120 h 43,800 h 43,800 h 240 h
5.00 years 5.00 years 5 days 5.00 years 5.00 years 10 days
100% 43,800 h 43,800 h 120 h 43,800 h 43,800 h 240 h
5.00 years 5.00 years 5 days 5.00 years 5.00 years 10 days
0% 2,341 h 18,364 h 120 h 5,000 h 43,800 h 240 h
0.26 years 2.09 years 5 days 0.57 years 5.00 years 10 days
30% 3,344 h 26,234 h 120 h 7,142 h 43,800 h 240 h
0.38 years 2.99 years 5 days 0.81 years 5.00 years 10 days
QO02HCPU 50% 4,682 h 36,728 h 120 h 10,000 h 43,800 h 240 h
QO6HCPU ° 0.53 years 4.19 years 5 days 1.14 years 5.00 years 10 days
70% 7,803 h 43,800 h 120 h 16,666 h 43,800 h 240 h
0.89 years 5.00 years 5 days 1.90 years 5.00 years 10 days
100% 43,800 h 43,800 h 120 h 43,800 h 43,800 h 240 h
5.00 years 5.00 years 5 days 5.00 years 5.00 years 10 days
0% 1,260 h 7,755 h 48 h 2,900 h 21,107 h 96 h
0.14 years 0.88 years 2 days 0.33 years 2.40 years 4 days
30% 1,800 h 11,079 h 48 h 4,142 h 30,153 h 96 h
0.20 years 1.26 years 2 days 0.47 years 3.44 years 4 days
Q12HCPU 50% 2,520 h 15,510 h 48 h 5,800 h 42,214 h 96 h
Q25HCPU ° 0.28 years 1.77 years 2 days 0.66 years 4.81 years 4 days
70% 4,200 h 25,850 h 48 h 9,666 h 43,800 h 96 h
0.47 years 2.95 years 2 days 1.10 years 5.00 years 4 days
100% 43,800 h 43,800 h 48 h 43,800 h 43,800 h 96 h
5.00 years 5.00 years 2 days 5.00 years 5.00 years 4 days

*1:  The power-on time ratio indicates the percentage of the time per day (24 hours) while the

programmable controller power supply is turned ON.

(The power-on time ratio will be 50% if the total power-on time is 12 hours and the total power-off
time is 12 hours.)
*2:  The guaranteed values are the values when the storage ambient temperature is -25 to 75°C
(operating ambient temperature is 0 to 55°C).
*3:  The actual values are the values when the storage ambient temperature is 40°C (operating
ambient temperature is 25°C).
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2) For the CPU modules whose the first five digits of the serial number are

earlier than "05011".

Battery life
Q6BAT Q7BAT
Power- Time since Time since
Model of CPU on SM52 is SM52 is
module time ratio Gu?/;:al&taeed Actual value turned ON Gu?/;a;&t:ed Actual value | turned ON
*9 (70°C) (40°C) (guaranteed (70°C) (40°C) (guaranteed
*0 *3 time since *0 *3 time since
an alarmis an alarm is
raised) raised)
0% 5,433 h 43,800 h 120 h 13,000 h 43,800 h 240 h
0.62 years 5.00 years 5 days 1.48 years 5.00 years 10 days
30% 7,761 h 43,800 h 120 h 18,571 h 43,800 h 240 h
0.88 years 5.00 years 5 days 2.11 years 5.00 years 10 days
o 10,866 h 43,800 h 120 h 26,000 h 43,800 h 240 h
Qo2CPU 50% 1.24 years 5.00 years 5 days 2.96 years 5.00 years 10 days
70% 18,110 h 43,800 h 120 h 43,333 h 43,800 h 240 h
2.06 years 5.00 years 5 days 4.94 years 5.00 years 10 days
100% 43,800 h 43,800 h 120 h 43,800 h 43,800 h 240 h
5.00 years 5.00 years 5 days 5.00 years 5.00 years 10 days
0% 2341 h 14,550 h 120 h 5,000 h 38,881 h 240 h
0.26 years 1.66 years 5 days 0.57 years 4.43 years 10 days
30% 3,344 h 20,786 h 120 h 7,142 h 43,800 h 240 h
0.38 years 2.37 years 5 days 0.81 years 5.00 years 10 days
QO02HCPU 50% 4,682 h 29,100 h 120 h 10,000 h 43,800 h 240 h
QO6HCPU ° 0.53 years 3.32 years 5 days 1.14 years 5.00 years 10 days
70% 7,803 h 43,800 h 120 h 16,666 h 43,800 h 240 h
0.89 years 5.00 years 5 days 1.90 years 5.00 years 10 days
100% 43,800 h 43,800 h 120 h 43,800 h 43,800 h 240 h
5.00 years 5.00 years 5 days 5.00 years 5.00 years 10 days
0% 1,260 h 6,096 h 48 h 2,900 h 16,711 h 96 h
0.14 years 0.69 years 2 days 0.33 years 1.90 years 4 days
30% 1,800 h 8,709 h 48 h 4,142 h 23,873 h 96 h
0.20 years 0.99 years 2 days 0.47 years 2.72 years 4 days
Q12HCPU 50% 2,520 h 12,192 h 48 h 5,800 h 33,422 h 96 h
Q25HCPU ° 0.28 years 1.39 years 2 days 0.66 years 3.81 years 4 days
70% 4,200 h 20,320 h 48 h 9,666 h 43,800 h 96 h
0.47 years 2.31 years 2 days 1.10 years 5.00 years 4 days
100% 43,800 h 43,800 h 48 h 43,800 h 43,800 h 96 h
5.00 years 5.00 years 2 days 5.00 years 5.00 years 4 days

*1:  The power-on time ratio indicates the percentage of the time per day 24 hours) while the

programmable controller power supply is turned ON.

(The power-on time ratio will be 50% if the total power-on time is 12 hours and the total power-off
time is 12 hours.)
*2:  The guaranteed values are the values when the storage ambient temperature is -25 to 75°C
(operating ambient temperature is 0 to 55°C).
*3:  The actual values are the values when the storage ambient temperature is 40°C (operating
ambient temperature is 25°C).

POINT

The life of batteries (Q6BAT, Q7BAT) when not connected to the CPU module is
five years.
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(a) Battery (Q6BAT, Q7BAT) life of Universal Model CPU modules
1) Other than QnUDVCPU, QnUDPVCPU

Battery life
Q6BAT Q7BAT
Model of Battery Pog;er- Time since Time since
CPU modul usage 1y tio] Guaranteed SM52is | 5 aranteed SM52 s
MoAUe I requency | M54 0| yaiue | Actual value | turned ON Value  |Actual value | tumned ON
1 (70°C) (40°C) (guaranteed (70°C) (40°C) (guaranteed
*0 *3 time since an *o *3 time since an
alarmis alarmis
raised) raised)
30,100 h
0, 3
0% 3.44 years
30% 43,000 h
1 ° 4.91vyears | 43800h 600 h 43,800 h 43,800 h 600 h
50% 5.00 years 25 days 5.00 years | 5.00 years 25 days
()
43,800 h
[s)
QO0U(J)CPU 70% | 5.00 years
QO01UCPU 100%
QO02UCPU
o 25,300 h
QO3UD(E)CPU 0% 2.89 years
30% 36,100 h
2 ° 412 years | 43,800h 600 h 43,800 h 43,800 h 600 h
50% 5.00 years 25 days 5.00 years | 5.00 years 25 days
(o)
43,800 h
70% 5.00 years
100%
30,100 h
0% 3.44 years
30% 43,000 h
1 ° 4.91years | 43,800h 600 h 43,800 h 43,800 h 600 h
50% 5.00 years 25 days 5.00 years | 5.00 years 25 days
(o)
43,800 h
70% 5.00 years
100%
4,300 h 32,100 h 11,700 h
0, ’ ’ )
QO4UD(E)HCPU 0% 0.49 years | 3.66 years 1.34 years
6,100 h 16,700 h
30% 0.70 years 1.91 years
2 50% 8,600 h 384 h 23,400 h 43,800 h 600 h
° | 0.98years | 43800h 16 days | 2.67 years | 5.00 years | 25 days
0% | 14.800n | S00years 39,000 h
® | 1.63 years 4.45 years
o 43,800 h 43,800 h
100% 5.00 years 5.00 years

10-4




Battery life

Q6BAT Q7BAT
Model of Battery Po(\)/\r/]er- TiénMe szir)ce TiénMe sziqce
usage |,. . 52is 52 is
CPU module frequency time ratio Gu?/;zallﬂéeed Actual value | turned ON Gu?/;elllr};eed Actual value | turned ON
1 (70°C) (40°C) (guaranteed (70°C) (40°C) (guaranteed
*o *3 time since an *o *3 time since an
alarmis alarmis
raised) raised)
25,300 h
0, 7
0% 2.89 years
30% 36,100 h
] 6 | 412 years | 43800nh | 600h | 43800h | 43800h | 600h
50% 5.00 years 25 days 5.00 years | 5.00 years 25 days
0
43,800 h
70% 5.00 years
100%
0% 4,200 h 32,100 h 11,400 h
° 0.48 years | 3.66 years 1.30 years
6,000 h 16,200 h
0, ’ ’
30% | 068 years 1.85 years
2 50% 8,400 h 384 h 22,800 h 43,800 h 600 h
QOBUD(EIHCPU ® | 0.96years | 43,800h 16 days | 2.60 years | 5.00 years | 25days
E) 0% | 14000n | S00years 38,000 h
° | 1.60 years 4.34 years
43,800 h 43,800 h
100% 5.00 years 5.00 years
0% 2,300 h 19,200 h 5,000 h
° 0.26 years | 2.19 years 0.57 years
30% 3,200 h 27,400 h 7,100 h
® | 0.37 years | 3.13 years 0.81 years
3 50% 4,600 h 38,400 h 192 h 10,000 h 43,800 h 600 h
® | 053 years | 4.38 years 8 days 1.14 years | 5.00 years | 25 days
70% 7,600 h 16,600 h
° | 0.87 years | 43,800 h 1.89 years
100% | 43800h | S00years 43,800 h
° | 5.00 years 5.00 years
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Battery life

Q6BAT Q7BAT
Power- : ; : ;
Battery Time since Time since
cyﬁ) delccj) f| usage |, o tiol Guaranteed SM52is | & aranteed SM52 is
module ¢ uency | MeE rato Actual value | turned ON Actual value | turned ON
quency *1 value value
(70°C) (40°C) (guaranteed (70°C) (40°C) (guaranteed
*o *3 time since an *o *3 time since an
alarmis alarmis
raised) raised)
22,600 h
0, )
0% 2.58 years
30% 32,200 h
1 0 3.68 years | 43,800h 600 h 43,800 h 43,800 h 600 h
50% 5.00 years 25 days 5.00 years | 5.00 years 25 days
(]
43,800 h
70% 5.00 years
100%
0% 4,100 h 26,200 h 11,100 h
° 0.47 years | 2.99 years 1.27 years
30% 5,800 h 37,400 h 15,800 h
¢ 0.66 years | 4.27 years 1.80 years
2 0 8,200 h 384 h 22.200 h 43,800 h 600 h
50% | .94 years 16 days | 2.53 years | 5.00 years | 25days
70% 13,600 h 43,800 h 37,000 h
® | 155 years | 5.00 years 4.22 years
100% 43,800 h 43,800 h
Q10UD(E)HCPU 5.00 years 5.00 years
Q13UD(E)HCPU 0% 2,300 h 18,600 h 5,000 h
Q20UD(E)HCPU ° 0.26 years | 2.12 years 0.57 years
Q26UD(E)HCPU 30% 3,200 h 26,500 h 7,100 h
® | 0.37 years | 3.03 years 0.81 years
3 50% 4,600 h 37,200 h 192 h 10,000 h 43,800 h 600 h
® | 053 years | 4.25 years 8 days 1.14 years | 5.00 years | 25 days
70% 7,600 h 16,600 h
° | 0.87 years | 43,800 h 1.89 years
100% | 43800n | S00years 43,800 h
° | 5.00 years 5.00 years
0% 1,500 h 13,800 h 3,700 h 36,100 h
° 0.17 years | 1.58 years 0.42 years | 4.12 years
30% 2,100 h 19,700 h 5,200 h
° 0.24 year | 2.25 years 0.59 years
4 50% 3,000 h 27,600 h 144 h 7,400 h 432 h
° | 0.34 years | 3.15 years 6 days 0.84 years | 43,800 h 18 days
0% | 5:.000h 12,300 h | 500 years
° | 0.57years | 43,800h 1.40 years
100% | 43800 | S00years 43,800 h
° | 5.00 years 5.00 years
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Battery life

Q6BAT Q7BAT
Model of Battery Po(\)/\r/]er- Tiénl\;elsszir)ce Tiénl\;elsszir)ce
usage |, , is is
CPU module frequency time ratio Gu?/;zallﬂéeed Actual value | turned ON Gu?/;elllr};eed Actual value | turned ON
1 (70°C) (40°C) (guaranteed (70°C) (40°C) (guaranteed
*o *3 time since an *o *3 time since an
alarmis alarmis
raised) raised)
19,000 h
0 y
0% 2.16 years
30% 27,100 h
] 3.09years | 433800h 600 h 43,800h | 43,800 h 600 h
50% 38,000 h 5.00 years 25 days 5.00 years | 5.00 years 25 days
° | 4.33 years
70% 43,800 h
100% 5.00 years
0% 4,000 h 25,000 h 10,900 h
° 0.45 years | 2.85 years 1.24 years
30% 5,700 h 35,700 h 15,500 h
0 0.65 year | 4.07 years 1.76 years
2 50% 8,000 h 384 h 21,800 h 43,800 h 600 h
° | 0.91 years 16 days | 2.48 years | 5.00 years | 25 days
70% 13,300 h 43,800 h 36,300 h
® | 1.51 years | 5.00 years 4.14 years
43,800 h 43,800 h
0, ’ ’
100% 5.00 years 5.00 years
0% 2,200 h 18,000 h 4,900 h
° 0.25 years | 2.05 years 0.55 years
30% 3,100 h 25,700 h 7,000 h
0 0.35 years | 2.93 years 0.79 years
3 50% 4,400 h 36,000 h 192 h 9,800 h 43,800 h 600 h
&5000%%%1%1% ° | 050 years | 4.10years | 8days | 1.11years | 5.00years | 25days
70% 7,300 h 16,300 h
® | 0.83years | 43,800h 1.86 years
100% | 43800n | S00years 43,800 h
° | 5.00 years 5.00 years
0% 1,500 h 13,500 h 3,600 h 35,200 h
0 0.17 years | 1.54 years 0.41 years | 4.01 years
30% 2,100 h 19,200 h 5,100 h
° 0.24 years | 2.19 years 0.58 years
4 50% 3,000 h 27,000 h 144 h 7,200 h 432 h
® | 0.34 years | 3.08 years 6 days 0.82years | 43,800 h 18 days
0% 5,000 h 12,000h | 500 years
° | 057 years | 43,800h 1.36 years
100% | 43800h | S00vears 43,800 h
° | 5.00 years 5.00 years
0% 1,160 h 10,800 h 2,700 h 28,600 h
° 0.13 years | 1.23 years 0.30 years | 3.26 years
30% 1,600 h 15,400 h 3,800 h
® | 0.18 years | 1.75 years 0.43 years
5 50% 2,300 h 21,600 h 120 h 5,400 h 336 h
® | 0.26 years | 2.46 years 5 days 0.61 years | 40,800 h 14 days
0% 3800h | 36,000h 9,000h | 465years
0 0.43 years | 4.10 years 1.02 years
100% 43,800 h 36,000 h 43,800 h
° | 5.00 years | 4.10 years 5.00 years
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*1:

The power-on time ratio indicates the percentage of the time per day 24 hours) while the
programmable controller power supply is turned ON.
(The power-on time ratio will be 50% if the total power-on time is 12 hours and the total power-off
time is 12 hours.)

*2:  The guaranteed values are the values when the storage ambient temperature is -25 to 75°C
(operating ambient temperature is 0 to 55°C).
*3:  The actual values are the values when the storage ambient temperature is 40°C (operating
ambient temperature is 25°C).
POINT
The life of batteries (Q6BAT, Q7BAT) when not connected to the CPU module is
five years.
2) QruDVCPU, QnUDPVCPU
The battery life varies by the power-on time ratio and whether an extended
SRAM cassette is used or not.
Battery life
Q6BAT Q7BAT
Usage of - - - -
Modelof | extended | Howeron Time eince Time since
CPU module cgsnglxle *1 Gue\:)/;elllr}(teeed Actual value | turned ON Gu?/;eiaéeed Actual value | turned ON
(70°C) (40°C) (guaranteed (70°C) (40°C) (guaranteed
* *3 time since *2 *3 time since an
an alarm is alarm is
raised) raised)
41,400 h
0% 4.72 years
Unused 30% 43,800 h 600 h 43,800 h 43,800 h 600 h
50% 43,800 h 5.00 years 25 days 5.00 years 5.00 years 25 days
70% 5.00 years
100%
26,600 h
0% 3.03 years
30% 38,000 h
Q4MCA- ° 4.33 years 43,800 h 600 h 43,800 h 43,800 h 600 h
1MBS 50°% 5.00 years 25 days 5.00 years 5.00 years 25 days
0
43,800 h
70% 5.00 years
100%
23,100 h
0% 2.63 years
30% 33,000 h
Q4MCA- ° 3.76 years 43,800 h 600 h 43,800 h 43,800 h 600 h
2MBS 50% 5.00 years 25 days 5.00 years 5.00 years 25 days
(]
QO3UDVCPU 70% g%ﬁ%ﬁ;;
100%
17,400 h
0% 1.98 years
30% 24,800 h
Q4MCA- 283years | 43800h 600 h 43,800 h 43,800 h 600 h
4MBS 50°% 34,800 h 5.00 years 25 days 5.00 years 5.00 years 25 days
° 3.97 years
70% 43,800 h
100% 5.00 years
0% 11,000 h 28,500 h
° 1.25 years 3.25 years
15,700 h 40,700 h
30% 1.79 years 4.64 years
Q4MCA- . 22,000 h 43,800 h 600 h 43,800 h 600 h
8MBS 50% 251 years | 5.00 years 25 days 5.00 years 25 days
36,600 h 43,800 h
70% 4.17 years 5.00 years
43,800 h
100% 5.00 years
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Battery life

Q6BAT Q7BAT
Usage of - - - -
Modelof | extended | Howeron Time since Time since
CPU module cgsRsAelt{le *1 Guz\a/raa;ﬂ(taeed Actual value | turned ON Gu?l;e;ﬂéeed Actual value | turned ON
(70°C) (40°C) (guaranteed (70°C) (40°C) (guaranteed
*0 *3 time since * *3 time since an
an alarmis alarm is
raised) raised)
31,700 h
0% 3.61 years
Unused 30% 43,800 h 600 h 43,800 h 43,800 h 600 h
50% 43,800 h 5.00 years 25 days 5.00 years 5.00 years 25 days
70% 5.00 years
100%
22,000 h
0% 2.51 years
30% 31,400 h
Q4MCA- ° 3.58 years 43,800 h 600 h 43,800 h 43,800 h 600 h
1MBS 50% 5.00 years 25 days 5.00 years 5.00 years 25 days
43,800 h
70% 5.00 years
100%
19,600 h
0% 2.23 years
30% 28,000 h
Q4MCA- 319years | 43800h 600 h 43,800 h 43,800 h 600 h
2MBS 50% 39,200 h 5.00 years 25 days 5.00 years 5.00 years 25 days
Q04UDVCPU ° 4.47 years
Q04UDPVCPU 70% 43.800 h
100% 5.00 years
0% 15,300 h 36,600 h
° 1.74 years 4.17 years
30% 21,800 h
Q4MCA- 248years | 43800 h 600 h 43,800 h 600 h
4MBS 50% 30,600 h 5.00 years 25 days 43,800 h 5.00 years 25 days
° 3.49 years 5.00 years
70% 43,800 h
100% 5.00 years
0% 10,100 h 26,500 h
° 1.15 years 3.02 years
14,400 h 37,800 h
30% 1.64 years 4.31 years
Q4MCA- o 20,200 h 43,800 h 600 h 43,800 h 600 h
8MBS 50% 2.30 years 5.00 years 25 days 5.00 years 25 days
33,600 h 43,800 h
70% 3.83 years 5.00 years
43,800 h
100% 5.00 years
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Battery life
Q6BAT Q7BAT
Usage of - - - -
Modelof | extended | Howeron Time since Time since
CPU module cgsRsAelt{le *1 Guz\a/raa;ﬂ(taeed Actual value | turned ON Gu?l;e;ﬂéeed Actual value | turned ON
(70°C) (40°C) (guaranteed (70°C) (40°C) (guaranteed
*0 *3 time since * *3 time since an
an alarmis alarm is
raised) raised)
30,600 h
0% 3.49 years
30% 43,700 h
Unused ° 4.98 years 43,800 h 600 h 43,800 h 43,800 h 600 h
50 5.00 years 25 days 5.00 years 5.00 years 25 days
0
43,800 h
70% 5.00 years
100%
21,500 h
0% 2.45 years
30% 30,700 h
Q4MCA- 350years | 43.800h 600 h 43,800 h 43,800 h 600 h
1MBS 50% 43,000 h 5.00 years 25 days 5.00 years 5.00 years 25 days
° 4.90 years
70% 43,800 h
100% 5.00 years
0% 19,100 h 43,100 h
° 2.18 years 4.92 years
DVCP 30% 27,200 h
S ey | amca- 310years | 43800h 600 h 43,800 h 600 h
Q13UDVCPU 2MBS 50% 38,200 h 5.00 years 25 days 43,800 h 5.00 years 25 days
Q13UDPVCPU 4.36 years 5.00 years
Q26UDVCPU 70% 43.800 h
Q26UDPVCPU 00% 5.00 years
0% 15,000 h 36,200 h
° 1.71 years 4.13 years
30% 21,400 h
Q4MCA- 244years | 43800h 600 h 43,800 h 600 h
4MBS 50°% 30,000 h 5.00 years 25 days 43800 h 5.00 years 25 days
° 3.42 years 5.00 years
70% 43,800 h
100% 5.00 years
0% 10,000 h 24,800 h
° 1.14 years 2.83 years
14,200 h 35,400 h
30% 1.62 years 4.04 years
Q4MCA- o 20,000 h 43,800 h 600 h 43,800 h 600 h
8MBS 50% 2.28 years 5.00 years 25 days 5.00 years 25 days
33,300 h 43,800 h
70% 3.80 years 5.00 years
43,800 h
100% 5.00 years
*1:  The power-on time ratio indicates the percentage of the time per day 24 hours) while the

*2:

*3:

programmable controller power supply is turned ON.
(The power-on time ratio will be 50% if the total power-on time is 12 hours and the total power-off
time is 12 hours.)
The guaranteed values are the values when the storage ambient temperature is -25 to 75°C
(operating ambient temperature is 0 to 55°C).
The actual values are the values when the storage ambient temperature is 40°C (operating
ambient temperature is 25°C).

POINT

five years.

The life of batteries (Q6BAT, Q7BAT) when not connected to the CPU module is
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(c) Battery life of SRAM cards
Battery life of SRAM cards depends on the serial number (the first five digits)
and model of the memory card.
The following table describes the battery life of SRAM cards.
1) For the CPU modules whose the first five digits of the serial number are
"04012" or later

Battery life
Power-on Timet sinci (S)l\KIISZ is
SRAM card time ratio urne
*4 Guara?,\tﬂeiﬁl(;] value Actual value (TYP) | (guaranteed time
since an alarm is
raised)
Q2MEM-1MBS 0% 690 h 6,336 h 8h
manufacturer ° 0.07 years 0.72 years
control number 11784 h 13.872 h
" "% 0, ’ !
O0A" *2 100% 1.34 years 1.58 years 8h
0% 2,400 h 23,660 h 20 h
Q2MEM-1MBS 0.27 years 2.7 years
manufacturer 30% 0%380 h 316,540 h 20h
control number o< years O years
"OOB" *2 50% 4,320 h 39,420 h 20 h
or 0.49 years 4.5 years
"oOoBO" 2 70% 6,480 h 43,800 h 20 h
(B or later) 0.73 years 5.0 years
100% 43,800 h 43,800 h 50 h
5.0 years 5.0 years
0% 2,400 h 23,660 h 20 h
0.27 years 2.7 years
30% 2,880 h 31,540 h 20 h
0.32 years 3.6 years
50% 4,320 h 39,420 h
Q2MEM-2MBS 0.49 years 4.5 years 20h
70% 6,480 h 43,800 h 20 h
0.73 years 5.0 years
100% 43,800 h 43,800 h 50 h
5.0 years 5.0 years
0% 43,800 h 43,800 h 50 h
5.0 years 5.0 years
30% 43,800 h 43,800 h 50 h
5.0 years 5.0 years
Q3MEM-4MBS 50% 43,800 h 43,800 h 50 h
5.0 years 5.0 years
70% 43,800 h 43,800 h 50 h
5.0 years 5.0 years
100% 43,800 h 43,800 h 50 h
5.0 years 5.0 years
0% 36,300 h 43,800 h 50 h
4.1 years 5.0 years
30% 43,800 h 43,800 h 50 h
5.0 years 5.0 years
Q3MEM-8MBS 50% 43,800 h 43,800 h 50 h
5.0 years 5.0 years
70% 43,800 h 43,800 h 50 h
5.0 years 5.0 years
100% 43,800 h 43,800 h 50 h
5.0 years 5.0 years

10 - 11



2) For the CPU modules whose the first five digits of the serial number are
"04011" or earlier

Battery life
Power-on Time since SM52 is
SRAM card ! i turned ON
car Ime ratio | Guaranteed value Actual value (guaranteed time
*1
(MIN) (TYP) since an alarm is
raised)
Q2MEM-1MBS o 690 h 6,336 h
manufacturer 0% 0.07 years 0.72 years 8h
control number
“ggg” *2 100% 11,784 h 13,872h 8h
Q2MEM-2MBS 1.34 years 1.58 years

*1: The power-on time ratio indicates the percentage of the time per day (24 hours)
while the programmable controller power supply is turned ON.
(The power-on time ratio will be 50% if the total power-on time is 12 hours and the
total power-off time is 12 hours.)

*2:  The manufacturer control number (the third digit from the left) is described on the
the back label of the SRAM card main unit (refer to the following figure).

/I%=‘$IE sok—sokokkookokok;
CAUTION 3
RNV IESRBNI L,

Do not subject to mechanical shock! Manufacturer control number
- BE - BEHBEX - KIZEsEhBENI L,

Do not expose to extreme.

POINT

Note that the SRAM card consumes the battery even when the battery is
connected to the CPU module and the programmable controller is powered ON.

(3) Replacement
In the period after the old battery is removed and before a new battery is
connected, the built-in capacitor automatically performs backup. The period
should be within three minutes.

POINT

Replace the battery of the SRAM card while the programmable controller power is
ON and the SRAM card is mounted in order to retain data.
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10.2 Fuse

The following MELSEC-Q series modules have a built-in fuse to prevent short-circuit
current and overcurrent.

Table 10-2 List of Modules with a Built-in Fuse

Module type Model

Q61P, Q61P-A1, Q61P-A2, Q61P-D, Q61SP,
Q62P, Q63P, Q63RP, Q64P, Q64PN, Q64RP

Power supply

CPU module QO00JCPU, QO0UJCPU
Output module QY50, QY70, QY71, QY80, QY80-TS
I/O combined module (output) QX48Y57
POINT

Note that fuses cannot be replaced by users.

For the QY22 and QY68A output modules, it is recommended to install a fuse to an
external terminal in order to prevent burnout of an external device and the module in
the event of load short.

Fuse model
Module name Recommended| whose operation Manufacturer Distributor
fuse has been
checked
Qv22 'E%60t1 57 216 02.5 Kuroda Electric Co., Ltd.
sheet 1 Headquarters (Tokyo)
compliant item 216 002 03-5764-5500
Littelfuse, Inc. Osaka
Quick action 216 3.15 06-6303-1300
type Nagoya
QYB8A | aving a rated 052-852-3321
current of 3 A 312003
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10.3 Life of Electrolytic Capacitor

The modules using an aluminum electrolytic capacitor has a life of 10 years at an
ambient temperature of 40°C, but under a condition of a high ambient temperature,
their capacitance may decrease in four to six years.

It is recommended to replace it with a new one or have it overhauled considering the
life described below as a preventive maintenance.

* Module using an electrolytic capacitor

In general, aluminum electrolytic capacitors are characterized by extremely varying life
according to the ambient temperature (twofold changes in life when the temperature
changes by 10°C) become there are chemical reactions inside.

These characteristics are called Arrhenius law, which is illustrated in the following
figure.

......................................................................................
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10 e 1 T e e e S ) N 0 G i G S et Sl e
| I | I I I | I | I | I |
7777777777777777777777777777777777777777777777777777777777777777777777777777777777
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
i . I I \ I I i . I ! i I I
| I I I I I | I I 1 | I I
5 years_ —————————————————————————————————————————————————————————————————————————————————————————
I \ \ 1 i I i i 1 i I \
| I I I I I I I I | | I I
7777777777777777777777777777777777777777777777777777777777777777777777777777777777777777
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

10°C 30°C 50°C Temperature

Figure 10-1 Arrhenius Law
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10.4 Life of Output Relay

The relays of the contact output module become worn with switching actions.

If the relay mounted directly on the printed-circuit board of the output module becomes
worn, the entire output module must be replaced.

As measures against wear, for an alternate current load, change to triac output, for a
direct current load, change to transistor output, and thus eliminate the contacts.

200

100

70 \\
50\ \

30 \ \
0 AN

——» Switching life (10,000 times)

5 DC30V 1= 0ms
DC100
T =Tms
| AC100V cosop= 0.7
3 i AC200V cos®=0.7
7 (/R : Time constant AC100V cosp=0.35

cos® : Power factor
2 <. AC200V cosp= 0.35
DC24V T=7ms

ACI20V cosop=0.2

AC240V cose=0.2

0.1 0.2 0.3 0.5 0.7 1 2 3 5

— Switching current (A)

Figure 10-2 Contact Life Characteristics of Output Relay
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10.5 Spare Parts

Replacement parts for domestic use can be obtained in a timely manner even after an
accident occurs because they are easy to obtain from the system service, branch
office, or distributor. On the other hand, replacement parts for overseas be should be
shipped beforehand.

Maintenance will become easy if the following points are considered in the design
phase:

(1)

()

@)

(4)

Adopting quick recovery types

Because Q series programmable controllers are a building-block type where each
module is mounted to the base unit, module replacement is easy. Because of the
structure, recovery is completed only by replacing the faulty module.

Memory type

The standard RAM or memory card (SRAM) requires a battery for backup.

The standard ROM or memory card (Flash/ATA) does not require a battery and
can prevent the program from being changed due to a human error. It is
recommended to use the backup memory particularly for exports.

Module types reduced
The number of types of spare parts can be effectively reduced by standardizing
module names to be used and reducing the number of types.

Reserving I/O points

Do not use all I/O points of the 16, 32, and 64 I/O modules but reserve 10 to 20%
of them. By doing this, faulty modules can be substituted by rewiring and program
changes (changes in 1/O signals) when there is no spare parts.
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(5) Spare parts

Table 10-3 Spare Parts

No. | Product name Quantity Remarks
Since the storage life is about five years, the
battery does not need to be always stocked, but
1 Battery 110 2 pcs should be arranged when the battery in use
comes close to the end of life. Prepare the one or
two batteries for an unexpected case.
Power suopl 1 bc per model in The life of this tends to be short when the
2 PPl pep ambient temperature is high, since it is a part that
module use -
easily becomes hot.
1 be per module Consider that it is likely to fail in test operation.
3 1/0O module pcp Additionally, when it is used for a long time, the
model .
contact of the relay output module will be worn.
1 pc per model in | Since this is a core part of the programmable
4 CPU module use controller, if this part should fail, the system will
1 pc per model in | go down. Prepare upper compatible spare
5 Memory card use models.
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Chapter 11: Preparing for Test Operation

When starting operation after new installation or modification of a programmable
controller, if the safety checks are not carried out sufficiently, an accident may result.
This section describes the check items to proactively prevent accidents and the
preparation procedure for test operation.

11.1 Check ltems before Starting Test Operation

The following table describes the check items regarding the programmable controller.

Table 11-1 Check ltems

No. Check item Description
* |s the memory capacity to be used correct?
. * Is the type (RAM/ROM) correct?
1 Setting the CPU * |s the system protection not turned ON? ’ .
* Is the parameter-valid drive set correctly?
* Is the connector for the lead wire of the removed battery when
2 Mounting a battery shipped inserted securely into the connector pin on the CPU
side?
* Are memory cards securely mounted onto the mounting
connector?
. . * |s the memory capacity to be used correct?
3 Mgur:::ggnzndcs;glsng ¢ |s the type (RAM/ROM) correct?
P ry * |s the write protect not turned ON?
(only for SRAM card, Flash card, SD memory card)
* Is the battery holder securely inserted? (only for SRAM card)
* Are the connectors of the main/extension bases well fitted with
4 Connecting an the connectors of the extension cable?
extension cable * |s the connectors of the extension base positioned correctly
(INJOUT)?
Setting the extension |* Are the numbers set?
5 base numbers for [ Is the same number set for multiple bases?
extension bases » Are jumpers inserted into several positions for one base?
* Are the module models mounted on each slot of the
6 Mounting modules main/extension bases correct?
* Does the module configuration use a larger number of 1/O
points than that in the CPU specifications?
7 Fuses » Are fuses blown or damaged?
* Do the cables connected to each terminal of the terminal
blocks correspond to signal names?
8 Connecting the power [ Are the terminal screws of the terminal blocks for power supply
supply and I/O cables module, 1/0 module and intelligent function module well
tightened?
* Do the cables have a proper wire size?

* For high performance models only
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11.2 Preparation Procedure for Test Operation

The following shows a flowchart from a completion of installation until test operation of
a programmable controller.

C Start )
Power-on Test operation

1. Confirm voltage input from power
supply. 1. Set the RUN/STOP/RESET switch

2. Confirm power supply voltage for of the CPU module to RUN.
I/O equipment. 2. Confirm that the "RUN" LED is on.

3. Set the RUN/STOP/RESET switch
of the CPU module to [STOP].

4. Turn on the power.

5. Confirm that the "POWER" LED of
the power supply module is on.

Sequence check

v Check sequence operations.

Programming

Write a sequence program that has
been programmed with GX Works2
to the CPU. Program modification

Modify a sequence program if it
causes a trouble.

v
External output wiring check

Check external output wiring by
forcibly turning ON using device test Program protection
operation in GX Works2 with a
personal computer.

1. Save programs on hard disk or
a CD-ROM.

2. Print a ladder diagram and a list
using a printer.

A

External input device wiring check

Check the wiring of input devices in l
the monitoring mode of GX Works2
with a personal computer. ( End )

—
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Chapter 12: CPU Replacement Procedure during Operation

When replacing the programmable controller CPU while operating the system and
machineries and continuing operation, it is necessary to read the sequence program
and device data (latch data, etc.) out to peripherals and mount a new CPU. The
procedure is as follows:

CStop during operation. D

A
STOP the CPU. I

Start GX Works2 on a personal computer. Refer to Section 3.1.

Connect the personal computer and the CPU using a cable.

Read a sequence program and device data. Refer to Section 3.13. I

Save the program. Refer to Section 3.4. I

Turn OFF the power supply of the programmable controller. I

l

|Replace the CPU. |

A
STOP the CPU.

Turn ON the power supply of the programmable controller.

Connect the personal computer and the CPU using a cable.

Format the memory of the programmable controller. Refer to Section 3.5.

Write the sequence program and the device data. Refer to Section 3.5.

RUN the programmable controller CPU.

CContinuous operation starts. D

12 -1



POINT

Precautions for module/unit replacement

For an intelligent function module

The intelligent function module may contain data such as parameters in E2PROM
or EROM.

In such cases, it is necessary write the same data to the replacement module.
For an Ethernet interface module

If the Ethernet module has also been replaced, reset the external device as well.
(If the external device retains the Ethernet address of another external device,
communication may be disconnected because replacing Ethernet module
changes the Ethernet addresses.)

Likewise, an external device (e.g. personal computer) is replaced, start up the
Ethernet module again.

12.1 Universal Model QCPU Replacement Procedure

Use the QnU(D)(E)(H)CPU Replacement Checklist described in Appendix 7.2
together.

12.1.1 Preparation

(1)

)

®)

(4)

12.1.2 Data Backup

(1)

2. gxow - [[PRGIR

() ciiokl ke

Enter the date, operator, panel name, and CPU model name in the
QnU(D)(E)(H)CPU Replacement Checklist.

In the checklist, enter the switch setting of the CPU to be removed and whether
there is a memory card.

As needed, for identification, stick a panel name label on the surface of the CPU
to be removed.

When replacing QnUCPU module, use the "CPU module replacement” function.
For details on how to use, refer to Section 12.1.2.

Connect GX Works2 to the CPU to be removed, and set the PLC type and
transfer setup to "Programmable Controller Side I/F: CPU Module".

1) Connect the CPU with a personal computer
using an RS-232C, USB or Ethernet cable.
Iy (This textbook illustrates the example where

|4.- Read From PLZ, ..

a USB cable is used.)

= wirle ko PLC,..

2) Start up GX Works2.

O

3) Click the [Online] — [Read from PLC] menu.

PLC Series Selection

]

Set the PLC series to [QCPU(Q Mode)] and

PLC Series:

ocPu@Qmode) ___________Jd

click the button.

Cancel

i

O

(To the next page)
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O

Transfer Setup Connection1.

=X
=l (°%/ (5) poubleclickt |
el

i 3
CClrk  Einemet [=2] GOT  CCIEFel  Hesd Modie
Modue Modde Master/Local
Module |
PLC Mode [QCPU (@ mode)

m % Connection Channel List.

No Specification Other Station Other Station
= e P e PLC Drect Coupled Setting
Connection Test
Time Out (Sec) |30 Retry Times |0

0 - ——

CCIECot CCEFeld  Bhemet  CClnk c24 -
NET/0H) ystem Image.
o]

Phone Line Comnection (C24).
oK

CCIECont CCIEFeld  Ethemet CC-Link c24

NET/10(H)

Cancel

Accessing Host Station e

Mutiple CPU Setting

§ggg - —=

12 3 &

Not Specfied

["pc side UF Serial Setting =)
" RS-232C 0K |
(6) Select! Cancel
=== — sl
= L B B 0w _ _
B B WOl T m X
— (7) Double-clickl |
Moae ) N — oo
PLC Mode |QCPU (Q mode)
PLC side IfF Detailed Setting of PLC Module X

PLC Mode GACPU (A made)

Cancel

O

(To the next page)
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5)

6)

7)

8)

Double-click [Serial/USB] on the PC side I/F.

Select the cable used for connection and

click the button.

Double-click the PLC Module on the PLC

side I/F.

Select "QCPU(Q module)" for the PLC Mode
and click the button.



(From the previous page)

CCTECot ok Ghemet
NET/I0H)  Mode Module
Modue

CCIECot CCIEFed  Bhemet  CClnk
NET/10H)

Aocessing Host Sation
Ml CPU Setting

n i' y ﬂ Target PLC
ot Spcied

12 3 4

] M“ m* i J
ial CC IE Cont CCLink Ethemet CC IE Field Q Series NETQ) PLC
B NUOH e s B i oot ot
Board 60|

(-

GoT CCIEFeld  Head Modue
Master/Local
Modde |

PLC Mode [2CPU (@ mode)

Conecton Channel L.

PLC Drect Coupled Setting

C4 Cancel
L]

O

-
MELSOFT Application

==

(0) Successfully connected

with the QO6UDHCPU.

Phane Line Connection (C24)
oK
CCECet CCIEFel  Ehemet  CCink C2¢
NET/0H) il (e
‘Acsessing Host Station
Muliple CPU Setling
il il il il TagetFLC —
L Not Specified
1z o3 4
Oninebwa pern ==
Connecton ChannelList
['Serial Port PLC Modue Connection(USE) System Image.
B - oo - c -
fll PLCModule | 8 Intelligent Function Module |  Executon Target Data( I Yes )
Tte [
) Modie Data PaancteProgan_|_Seloct 8| Cagoe Al Sectons |
Vode Name/Data Name Tiie/Project Name | Target | Detal | Last Change | _Target Memary Sae
- WFIGOBUDHCPU | | || | !
E rfomation Program Memory!...
[\PICDda Program Memory/.
% Program{Program Fie) “
R MAN El 2015/08/18 111312 2416 Byes
- 83 Paremeter v
P PLC/Network/Remate Password/Sw. [l 215/08/18 111312 664 Bytes
=18 Device Memory O
&8 Device Data 5]
|
Necessary Seting( No Seting /  Aready Set ) SetF 1 nesded( / AradySet ) Acqure Smbolc fomaton Project Name
Witing Size Free Vome  Use Volume
Oyes 1 202680 3080Byes Refresh
Related Eunctions << Excaute Close
8 Fec 1
PLUE © w g 2]
Remote Operation  SetClock  PLCUserData  WrteTHe  FomatPlC  ClearPLCMemory  AmangePLC
Memory Memor

12-4

9) Select "No Specification" for Other Station

Setting.

10) Click the | Connection Test | button.

11) If properly connected, the screen on the left is

displayed. Click the button.

If not properly connected, the following
screen is displayed. Check the connection
and conduct the communication test again.

B AELSOFT Application

i Cannot communicate with the specified CPU or station, The folloring are possible causes,
" e
- Cable trouble.
- PLC powver are OFF or reset status,
- USE trouble. Pleass restart or check LIS driver installation,
- A cormmunication error dislog is being displayed with other MELSOFT products. Please close the error dislag.

<ES:018085023

12) Click the button.

13) The Read from PLC dialog box is displayed.

Click the button.



(2) Delete the program name "MAIN" from the project data.

{5 Parameter
{E3 Intelligent Function Module

i = P
(¥ Global Device Comment MELSOFT Series GX Works2 - gls‘m”f_ﬂete& cton Mol
& Program Setting ntelligent Function Module
- Y Global Device Comment
-4 pou

3 Program Setting
{3 Program =-#4 Pou

Do you want to delete the selected file?
] 1 e , -y A Do -—) o
B Local egister Frogram {T) Local Device Comment
{8 DeviceM{ 53 Copy @ Device Memory
_ {8 Device Initial Value
Boeicem e ] X
Rename
= Read from CSV File...

3

~

Delete Global Device Comment from the project data.

& Parameter MELSOFT Series GX Works2 | % @) Parameter
(@ Intelligent Function Module
{2} Intelligent Function Module =15 rogram Setting]
O [ —— . -#4 pou

& Program S 53 ‘ Copy | Do you want to delete the selected file? {3 Program
&3 pou D | —) o —_—) & Local Device Comment
B 8 e Hermon
B Progra Rename 8 Device Initial Value
{3y LlocalD| § —M
A8 Device Mej B| Read from CSVFile..

(4) Delete the device memory "MAIN" from the project data.

&5 Parameter
{3} Intelligent Function Module

&3 Program Setting MELSOFT Series GX Works2 e & Parameter
2-#4 poU {33 Intelligent Function Module
ﬂ Program @‘ ::’njmm Setting
5 {& %\;:::/II:;::; Comment $ Do you want to delete the selected file? 8 *‘.“‘J Program
8 I . {5 Local Device Comment
N ‘ =,
Rename
Ga| Property...

Data Security Setting...

(5) Check that there is no error for the CPU to be removed. In addition, create a
new project after starting up GX Works2 and use the system monitor to check that
there is no error for the mounted module.

1) In the LED on the front of the CPU, check
that the ERR.LED is turned OFF.

Diagrostics

2) If the ERR.LED is turned ON or flashes, click
PLC Diagnostics.. the [Diagnostics] — [PLC Diagnostics] menu.

Ethernet Diagrostics. ..

O

PLC Diagnostics == . :
e 3) Double-click an error code in [Current Errors].
e
[Seral Port PLC Mode Conmection(USE) System Image.
Mode| Name | Operation Status Switch
eI
===
Cumrent Emor I Change the window size and pd!m!n dter emror jump
RN T T o N W T T T | :—:’:J
i T ] oot |
.
: mrmnle
[(3) Double-click =
Emor Jump.
Eror Help
‘Status loon Lagend |
@ Major Evor
A Moderate Error
A UserSpechied
I =1 & vor e
Stop Montor Create CSV Fle Close

(To the next page)
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Diagnostics | Tool Window Help

PLC Diagnostics...

Ethernet Diagnostics...
CCIE Control Diagnostics...
CCIE Eield Diagnostics...
MELSECNET Diagnostics...

CC-Link Diagng (6) Click!
Sensor/Dewrfe Monitor...

System Monitor...

Hororing

Connecton Channel List

SystemImage...

[SeraPort PLC Modie Connecton(Us6)
Opeatonto Selecied Mode

Man Base
Sot U

Q0UDHCPU

Dignostics

Modue fomaton Lt (Man Base )

Network No. | Master]

o Parameter o
N oint | Address | StationNo. | PLC

o | Power | Base e
Sot Type

Suply | Tyoe
Bt Q

Instaled
ot [
s 4

oot
%Pont
&%Pont
16pant
6Pt
16paint
16paint
sepont_00C0

Pt | Productifomaton Lt

O

(To the next page)
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4)

5)

6)

7)

Check the error details to enter the common
error information and individual information in
the checklist.

As needed, click the | Error JUMP | and
buttons to enter the error details

in the checklist.
Also, ask the user for check.

Click the button to close the PLC

diagnostics dialog box.

Click the [Diagnostics] — [System Monitor]
menu.

Check that there is no error for the mounted
module.

If there is no error, the screen on the left is
displayed.
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U

System Monitor

Monitor Status

Connection Channel List

Main Base
[ Main Base

Nonitomg

[Serial Port PLC Modue Connection(USB)

Operationto Selected Module:

i Base

St [2
[as20AN

Detaled rfomation | HAW piomatin |

—

Dogrotes |

| (8) Double-click!

Power | Base orameter 10| Network o, | Master
Base odhe) Bace ModelName | 5051 | 1ype o | ke | o | P
A Veinbase st -1 - -
Extension Base1 cPU Q ‘QUSUDHCPU -y - - -
Extension Base2 00 Empty - [emoty wont| - -
Extension Base3 0-1 Q Q42 64Paint | Input 64Point| 0000 -
Extension Base4 0-2 Q QraP 64Point | Output: 6Point| 0040 -
Extension Base5 0-3 Q Q644D 16Point  Intel. 16Point| 0080 -
Extension Bases A 04 Q  osmAN 16Point Intel. 16Point -
0-5 Empty - |Empty 16Pont| 00AQ -
s Empty -~ |enpty 16Pont| 0080 -
07 Empty —Jenoty 15Pont| 00C0
O Ervor @ Magor Error A Moderate Error ‘
(s Minor Error @ )
Stop Montor Pt | Poduc romaion L [ ooe |
Modui's Detoed information =
——
B Vs eem
fryvm
Vot oz Janss 455
A et rmaten sioooniamsE
‘Production Number F

< oy s el digleed fom
od ror. Tretest o & dspyeaat
Sotiee,

SiooMonter

If there is any error for the mounted module,
double-click the erroneous module to check
the error history of the module detailed
information and enter in the checklist.

Also, check with the user.

Click the button to close the system
monitor dialog box.

(6) Before setting RUN/STOP/RESET switch of the CPU to be removed to STOP,
check with the administrator.
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(7) After entering the file content of the program memory in the checklist, select all
programs, parameters (only for PLC/network), device comments, initial device
values and so on, and check [Also read the remaining reserved capacity for writes
during RUN]. Then, save the project after reading from the PLC.

*

Please change the intelligent function module parameters (hereafter referred
to as intelligent parameters) to non-device data because they can be read.

1) Click the [Online] — [Read from PLC] menu.

& geadfrunPLC. ., |
B werie lOPLC..

O

Online Data Operati o
o Oy 2) Set the target memory to [Program
=
e Lot | memory/Device memory]
B{ m « Read Wie © Verly " Delete
il ricrodue |8 | Exeastion Target Data( I e
Te [
fifii} Modue Data Parameter=Progam | Select 1| Cancel Al Seectins | (2) Set!
_1 Module Name/Data Name Title/Project Name Target  Detail Last Change Target Nemory Size
. )PLC Data Pt . |
A —— M Progam Hemory/Deice Memory
8 MAIN =] 2015/08/18 11:13:12 |Iemory CamS AR
: :
B PLC/Network/Remote Password/Swt. 2 2015/08/18 11:13:12 £
G Freeet
Online Data Operation == H H
z 3) Inthe [Program memory] field in the checklist
‘Connection Channel List ’
[Seril Port PLC Modde Connecion(Us8) System Image. enter ﬁle names, Whether there iS any
BV - Boaa cwee  cww o parameter, and so on
il picroduie |8 | Executon Target Data( I Yes ) ’ .
e |
i} Module Data PorametersFrogem | Sekectdl | cmmws;w:( FII e hame
- 7] QOSUDHCPU [ —
=[3)PLC Data Program Mem...] - |
e :
8 MAIN v 2015/08/18 11:13:12 2416 Bytes
<)% Parameter @
P PLC/Network/Remote Password/Swt. v 2015/08/18 1113:12 664 Bytes
=18 Device Memory I Joets
53 Device Data
e ——p——
ara e S
I 1 202680 3080Bytes Refresh
. 5 -
E—':l o E!i E

Write all save destinations and file names to frames
Circle either of [Applicable/Not applicable]

Program memory [Save destination: 1
Parameter Program Program Comment
@plica@Not applicable] COMMENT

Intelligent parameter
pplicableyNot applicable]

Device data

\ Initial device value
‘@plica@Not applicable]
| INIT

O

(To the next page)
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O

Online Data Operation

Connection ChanmnelList
[SeralPort PLC Modle Comecton(Use)

System Image....

€ Wie © Vedy

4)

SR - oo

i Pcroduie |8
e [
il Modie Dta

| Execution Target Data( I oYes )

(4) Select'

ParmetersProgram | Select | Cancel &1

mm Name/Data Name Tlie/PmM Name | Target

?Aynwwwa- o)

@ Porameter
2 PLC/Network Remate Passward/Snt.
= 8 Device Memory
£ Device Data
\ =18 Devie nt Vate

201508
Deta

(5) Click!

2015/08/18 133102

[C ORI

76 Bytes

Necessary Setng(
Witing Size
OBytes [ 1

NoSeting/ AreadySet ) Setd tis needed( 7 BresdySet )

Free Volume

Seao zssegga- Refresh

5)

Exeae

o= |

Related Eunctons <<

L T

[Remote Operaton  Set Clock

L

Write Tite FomatPLC  Clear PLC Memory
Memory

Arrange PLC
Memory

Program Detail Setting

6)

Allocate Memory for ‘Online Change' |

(6) Check!

Option

I~ Specify Same Step Count For Orline Change to All Files
Allocate M for Online Ch:
ocateMemory for Onine Change | T e
Tierge Peripheral SatementNote

( @ ciick

7)

O

Read from PLC ==
re the inteligent
Are you sure you want to overrit the existing parameters?
Caution:
“Wihen there are rigent fnctn e parameters hat do ot specy a modderame
please select one
ame which of modue s turquoise.
Mok name can be ak seected.
Cur jec tefligen Parameter
XY Address Vodel Name XY Address Vodel Name

((8) select

Blue: Match, Turquoise: Recommend, Red: Msmatch,

Yellow: No corresponding module

=

Cancel

[

MELSOFT Series GX Works2

"o | Theintelligent function module in the current project has been

LV’ updated.
(10) Click!

O

(To the next page)

8)

9)

From the file selection, select (check) all
programs, parameters
(PLC/Network/Remote password/Switch
setting), device comments (global/local), and
initial device values.

*

Select non-device data.

Click the _[=i=il | button of the program.

Check [Also read the remaining reserved
area for online change].

Click the button.

If the dialog on the left is displayed,
double-click and select the model name of
the actual device mounted on the target
system.

Click the button.

10) Click the button.
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(From the previous page)

O

P ) 11) A dialog box that asks whether to save
i changes is displayed. Click the | Yes for All
/ Parameter already exists. button.
4 ! Are you sure you want to overwrite the existing file?

|, ............. \_’es‘l [ Yes toal n No

O

Fr— 12) When the read is completed, the dialog box
e on the left is displayed. Click the

-MT%[-— \ button.

NENENNNERRENEENEN] 44
ANNNNENNNNNNNNEEER  wos00%

Parameter Read : Completed -
Boot File Read : Completed

Remote Password Read : Completed

Program (MAIN) Read : Completed

Read from PLC : Completed

[™ When processing ends, ddge

»

this window automatically.

FEE MELSOFT Series GX Works2 (Untitled F 13) Close the Read from PLC dialog box.

| Project | Edit  EindfReplace  Compile  View 14) Click the [Project] — [Save as] menu to name
H [ Mew... Chrl+M the project.
| ¥ Open... Ctrl+0

Close (14) Click!
Save Chrl+5
Save As...

Compress/Unpack, »

O

(To the next page)
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O

15) Enter the save destination in the [Program memory] field in the QnU(D)(E)(H)CPU Replacement
Checklist.

Write all save destinations and file names to frames
Circle either of [Applicable/Not applicable]

Program memory [Save destination: D:\Program_memory_read]

Parameter Program Program Comment
@plica@Not applicable] MAIN COMMENT
Intelligent parameter
pplicableyNot applicable]
Device data

| Initial device value

|@)plicabl;/Not applicable]
[ INIT

12 - 11



(8) Select device data in the program memory and name a file. (Example: DEVICE)
Click the "Default" button in "Device data" to select X and Y ([+]), as well.
After reading from PLC, confirm that there is the data and then save the project.

(1) Click!

&8 Pesd o PLC, |

=M Wrike bo PLC,.,

O

Online Data Operation

x0)

Connection Channel List

[ serial Port PLC Module Connection(USB)

[=1¥] m & Read  Wre € Very © Delete

System Image...

il Pcrodue |8 | Exeauton Terget Data( 1 Yes )
Tee [
fifil} Module Data Parameter-Progan | Select 8 [ Cancel Al Selections (2) Set'

Wodule Name/Data N

(2) Click!

4 PLC/Network/Remote Password/Swit
{20 inteligent Function Module (intial Setti

2015/08/12 14:17-14 | MemerSerstSrate:

2015/08/18 14:17:14
2015/08/18 14:17:14

= (& Device Memory ]
& Device Data v
= Device intial Value O
8 pevice 2015/08/18 14:17:14 76 Bytes
Device Data Detail Setting [

Device Data Name | MAIN

Input Column
" Points+5tart @ Start+End

O

Device Selection
I — (3) Click!

-
MELSOFT Application

==y

:I;l device selection.
Are you sure?

Apply device point of PLC parameter device setting for device range of

Yes |
" Device Data Detail Setting ()
Device Data Name| Unswcs— J
Device Selection
Default
(To the next page)
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1)  Click the [Online] — [Read from PLC] menu.

2) Set the target memory to [Program
memory/Device memory] and click the
Detail | button of the device memory.

3) Click the | Default | button.

4) The message box on the left is displayed.
Click the button.

5) Select a device data and name a device data
name.

Device data name: DEVICE (example)



(From the previous page)

O

Pt = 6) Check that all the current devicﬂexcept for
e Dt [P the retentive timer) are selected ([v)).

Device Selection

@ InemelDevice ey pefait 7) Click the button to read from PLC.

Input Column

" Points+Start % Start+End

Device Name Sym. | Radix | Device Point Start End -
FFE

v it
v |putput
Vv _|{ternal relay
™ |{atchrelay
™ [finkrelay

2 al link relay
v e relay
I Link Direct Device

(8) Confirm!

8192

8192
=
8192
2048

=7 click )

r Buffer Memory
Head 1/0 No. (last 1 digit is not required)

s 8) Select the read file.

IFFF
8191
8191
1FFF
2047

EEEEEE

<

BEEEEEEE

<I[<
SENEEEEE

2(e]
)| f

9) Confirm that the device data exists.

(9) Confirm!

O

10) Close the Read from PLC dialog box, and
then click the [Project] — [Save] menu to

| Project | Edit  FindjReplace  Compile  Wiew save the project.
I Mew.. Cerl4-M
:| B34 Cren... (10)Clickl M0
| Close
: |F| Save Chrl45
Save s,
E CompressfLinpack 3

O

11) Enter the device data name in the [Device data] field in the QnU(D)(E)(H)CPU Replacement
Checklist.

Write all save destinations and file names to frames
Circle either of [Applicable/Not applicable]

Program memory [Save destination: D:\Program_memory_read 1
Parameter Program Program Comment
(Bpplicablg/Not applicable] MAIN COMMENT

Intelligent parameter

@Iic@Not applicable]

Device data
DEVICE
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(9) If a file register exists in the standard RAM, enter the file name and file size (in
bytes) in the checklist, read the entire range into the same project and then save
it.

(1) Click!

Onling | Debuge” Diagrostic Tool

indow

&0 pead from PLC, .. J|
\Write bo PLC, .,

Grine Data Operation . -

‘[sgimncmmmm

Necessary Settng( No Setng /  Aready Set ) Setf s needed( 1o Seting /  Aready Set )

— P e

DOBytes. 687616 98.816Bytes Refresh

| Erecute Close.
T ok pramne  neme i Aengit: it

e =

T N
=
[Seri Port L Wodule Commecton(US8) System Image...

B - peae cuwe v oo

g:::l 3) Sleleitg =4 (3) Click! ‘

PR (E ST C D
w5 o e
OBytes 687616 98.816Bytes Refresh
e ==
M, v B & 8
EERIRER sackr  nchwom  wane e o st
= o
e bty N -
i e
EERR - poaa cwe  cxn  cpe |
0 Pchodule | B inctoentFuncionioae | ExecutonTargetoata( 10/ ¥
w (4) Confirm!
i} Module Data BarametersProgram | Select M| Cancel A Selections
e

20150/18 142430

Necessary Seing( No Seing /  Akeady Set ) Setdisneeded{ o Seting / Aeady Set )

e OBytes, me:nwu uv“;ug«: Refresh.
] B | om |
L " B ¢ 8
(To the next page)
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1)  Click the [Online] — [Read from PLC] menu.

2) Set the target memory to [Standard RAM].

Check that the file register exists.

3) Select afile and click the _[izizil | button.

Check that the entire range is selected and

click the button.

File Register Detail Setting

" Specified Range ZR| 0 - |32?s?

Default | OK | Cancel

4) Check the file size.



(From the previous page)

O

5) Enter the file name and file size in the [Standard RAM] field in the QnU(D)(E)(H)CPU Replacement
Checklist.

Standard RAM Note) Use the same project as the program memory.
- : T Before write to PLC, ensure that the destination
File register File size ’
MAIN 9 2048 byt and the file name are correct. Writing to the PLC
yte shall be done to the standard RAM.

) 6) Click the button to read from

Connecton Channel List

e PLC.
B e e oo o

i picrodule |8 misice e | ExecubonTargetData( I Yes )

e [

i) Module Data Porametersrogrom | Select 1 | Cancel Al Seections |

Tiod Name/aa e Toe Prjoc Tame | Tagel D | Los rarge | Tagaenon |5
- V] aosupHcPU. | | | |
-7 PLC Data Standard RAM
- &4 File Register v Detail
B uan “ 2015/08/18 142430 65536 s

Necessay Seting( No Seting /  Aready Set ) Setf e nesded( Aready Set )
Witing Sae Free e

e Use Volume
687615 98.316Bytes Refresh

(6) Click!

mAtPLC  Clear PLCMemory  Arange ALC
femory Memory

7) After closing the Read from PLC dialog box,

i project | Edt Find/Replsce  Comple Yiew C|IC!( the [Project] — [Save] menu to save the
. project.
7] Mew... ChrlHM
{| B open.. (7) Clickt JH©
‘| Close
: H Save Chrl+3 |
Save As...
E CompressSnpack, 3

(10) If files exist in the standard RAM, after entering the file contents in the checklist,
start up new GX Works2, read the files in the same way as reading the program
memory from PLC, and save it with another project name.

However, if they are device comments or likewise, and there is no same file as

that in the program memory, there is no problem in saving in the same project as
in (7).

<7 g 0 1) Click the [Online] — [Read from PLC] menu.
5 1) Click!

& Read from PLC,..
0 \Wrike ko PLC,..

O

(To the next page)
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- 2) Set the target memory to [Standard RAM]
e e o and check for the file.
S §FR - ead  cuee Vedty Deiet
m '] Exeauton Tar et Data( I Yes )

e |
i Modue Data Earmneefrogan | Seet 8| Conol A Seectins |

3) Enter the file names and others in the [Standard ROM] field in the QnU(D)(E)(H)CPU Replacement
Checklist.

Standard ROM [Save destination: 1
Parameter Program Comment Initial device value
6pplicab@Not applicable] MAIN COMMENT INIT
_ g
Intelligent parameter o
@plic@Not applicable] Q
[T

4) Use the checklist and others to check whether these files are same as those in the program memory
(7).
If no same files as in the program memory exist, save in the same project as in (7) after reading from
PLC, and then enter the project name in the checklist.

Standard ROM [Save destination: D:\Program_memory_read ]
Parameter \ Comment
[Applicable®ot applic@‘ COMMENT
g
Intelligent parameteﬂ ©
c
[Applicable,ﬁot applicab@‘ 2@
(i

O

(To the next page)
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(From the previous page)

O

* If there exist the same files as in the program memory, follow the procedures below

e = 1) Start up new GX Works2.
[Serial Port PLC Modude Connecton(Us8) Systemmage...
B - poad cwe  cwn o 2) Set the target memory to [Standard ROM]
i cwosse |8 | BeotmTemssa 0/ te ) and read from PLC in the same way as for
Tie |
i Modude Dta [P Fogan ] _SoectAl_| Canoel At Selectons the program memory.
Module Name/Data Name Tile/Project Name Target | Detal Last Change Target Memory Size
= ¥]Q0sUDHCPU
=1 PLC Data ‘Standard ROM
=/%m Program(Program Fie) I
# MAIN “ 2015/08/18 14:30:12 2196 Bytes
= 4% Parameter @
P PLC/Network/Remote Password/Swt. “ 2015/08/18 14:30:12 560 Bytes
@3 inteligent Function Modue (Intial Sett 1«, 2015/08/18 14:30:12 224 Bytes
/™) Global Device Comment O
Y COMMENT O Detai] 2015/07/29 12:56:58 472824 Bytes.
=11 Device Intial Value DO
T [5] 2015/08/18 14:30:14 76 Bytes
Necessary Setting( No Setting /  Aready Set ) Setif it is needed( / Aready Set )
0 570.880 477.6%Bytes Refresh
B e ﬁ B
P 06 6 B d

E - . 3) Click the [Project] — [Save as] menu to newly
~ MELSOFT Series GX Works2 (Untitled H .
save the project.

i project | Edit  Find/Replace  Compile  Wiew

=

I Mew.. Chrin

| E¥| cpen... Chrl+0

;| | Cese (2) Click!

S save Ctrl45

| Save As... |]
Compress/Unpack 3

O

4) Enter the project name in the checklist.

Standard ROM [Save destination: D:\Standard_rom_read 1
Parameter Program Comment Initial device value
@plica@Not applicable] MAIN COMMENT INIT
(0]
| Intelligent parameter ‘E
|@ic@Not applicable] 2
[

(11) If a memory card is used or if files exist, after entering the file contents in the
checklist, start up new GX Works2, read the files in the same way as in reading
the program memory from PLC, and save it with another project name.

However, if it is a file register or likewise, and there is no same file as that in the
program memory, it is possible to save them to the same project as in (7).

Sercl Port PLC Modde Connecton(USE) System Image
EH m © Read  Wme € Verdy C Delete
/ ves )

[l '] | Executon Target Data(
o = (1) Set!

Check if files exist, and if they do, perform the
same procedure as in (10).

i) Modde Data examtsrogan_| Sect | Canel M Seectons |
Vodie Name/Dita Name Tiie/Project Name | Torget | Detai | Ladt Change | Torget A Sao
i
ST PLC Data {Momory Card(SR.

A MAIN . 2015/08/20 09:58:00 2152 Bytes
smimnse | (1) Confirm!

P PLC/Networ 2015/08/20 09.56:00 464 Bytes
- B Fie Register D

& MAN 2015/08/20 09:58:02 65536 Bytes.

12-17



(12) From GX Works2, run [Online] — [Program memory batch transfer] and check
whether the content of the program cache memory matches that of the program
memory.

If the contents do not match, or if the user cannot check due to the CPU version, a
message "Do you transfer...?" will appear. Then, click the button to
perform the batch transfer.

1) Click the [Online] — [Program Memory Batch
o Downloac] men.
Cnline | Debug  Diagnostics  Tool  window
& Read from PLC...

B write o PLC,.,
Werify with PLC. ..

Remate Operation{3)...

Redundant Operation. ..

Passwordfkewward 3
Soft Security Key Management. .,

PLC Memary Operation 3
Delete PLC Data...

PLC User Data 3
Export bo ROM Eormat, .

Program Memory Batch Dovenload

Latch Data Backup »
PLC Module Change »
Set Clock...

Reqister/Cancel Display Module Meanu, ..

Monitar 3

Watch 3

Local Device Batch Read +5ave CSY

O

2) Check whether the content of the program

(" MELSOFT Series GX Works2 [F) cache memory matches that of the program
memory and, if it does, click the
{o‘ The program cache memory and the program memory match. button

This function is used when sending program cache memory to
program memories simultaneously at desired timing, as in case of

setting through option settings not to forward program cache memory Other\N|se, C||Ck the button SO that the
to program memory during online change. .

content of the program cache memory will
match that of the program memory.

If it matches

MELSOFT Series GX Works2

This PLC is a version that matching status of program cache memory and program memary cannot be checked.
! Do you want to transfer data in the program cache memory to the program memary?
.

Attention

- It might take a few seconds to transfer,
- Do not turn OFF the PLC or reset until the transfer complete.

fes Mo

If it does not match

O

(To the next page)
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(From the previous page)

O

(13) When replacing the QnUCPU module, use the "CPU module replacement”
function to back up the module to a memory card.

1) Click the [Online] — [PLC Module Change]
ks 2. gxw

Online | Debug  Diagnostics  Tool  ‘Window  Help - [Create BaCkup Data] menu.
& pead from PLC .., A AR

0 write ko PLC, .,
Verify with PLC. ..

Remoke Operation(3)..,

Redundant Operation...

PasswordfKeyword 3

Saft Security Key Management, .,

PLC Memory Operation »
Delete PLC Data...
PLC Usgr Data »

Export to ROM Format. ..

Program Memoary Batch Download

Lakch Data Backup 3
PLC Module Change > ‘ Create Backup Data...
Set Clack. .. I Restore...

Register fCancel Display Module Menu. ..

Moritor »

“Watch 3

Local Device Batch Read +3ave CSY

O

e m 2) In"Data for backup", select data to be backed
TS up from "Program memory", "Standard RAM"

c%xumw.u J— | (2) Select! | or "Standard ROM".

Target PLC
e e * "Default backup data" is selected by default.
| Staus (o) _setng It cannot be changed.

Backup Target Data
™ Brogram memory

¥ Standard RAM

— g 3) Click the button.
3 e The data backup starts.
W5

Backup not executed 0/3 completed Confirm Data Size 197 KB
Options | (No setting fAlready set)

ce data

pr—— 4) When the backup is normally completed, the
= [Status] screen changes as in the image on
the left.

313 completed
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12.1.3 Replacement

(1)

)

@)

(4)

®)

(6)

(7)

(8)

©)

In the checklist, enter the SERIAL number and MAC address (only for the CPU
board with Ethernet enabled) on the side of, or under the face plate of, the CPU to
be mounted.

b 3 \
Q
PU UNI S

CEU ONIE - o o (N
MODEL Q26UDEHCPU -~

MAX 2R0ksten (production informatio

MAC ADD. 0B007045RB00 SVDC 0,49 100921102680014-8
SERIAL 100921102685014-B

- MITSU I?_HI S MAC address Module to be mounted
g

MACADD.

@it e CE s RN CRTIEIN

2 MITSUBISHI ELECTRIC MADE IN 3 APAN

SERIAL No. [

Write the confirmed SERIAL and
MAC address to the check sheet.

Set the RUN/STOP/RESET switch of the CPU to be mounted to "STOP". Also,
mount the battery connector at the bottom of the module.

/ ; Mount the
Set to STOP. 8 connector.

Before powering OFF the programmable controller, check with the administrator.
Remove the target CPU from the base and, in the checklist, enter the SERIAL
number and MAC address (only for the CPU board with Ethernet enabled) on the
side or under the face plate.

If an identification seal is put, move it to the CPU to be mounted.

If a memory card is mounted on the removed CPU, move it on the CPU to be
mounted.

Mount the target CPU on the base in the mounting panel and, if it is to be fixed
with screws, tighten the screws.

Confirm again that the RUN/STOP/RESET switch of the mounted CPU is set to
"STOP".

Before powering ON the programmable controller, check with the administrator.

An error may be displayed on the CPU, but please continue with the task.
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12.1.4 Data Restoration

(1) Check the product information of the corresponding module in the GX Works2
system monitor, and enter in the check sheet.

== ==l 1) Click the [Diagnostics] — [System monitor]

Monor Status Connecton Channel List

Monkomng Serial Port PLC Modkle Connecton(US8) System Image. menu to dISp|ay the System monitor d|a|og
Operation to Selected Module
box.

Mo Base
Sot U
o 2) Click the | Product Inf tion List | butt
Dagrostios | ) °
Base iomation Lt Modue ifomaton Lt (Mai Base )
Power | Bose Trtaled Base- Parameter 1o | Netwarko. | aste]
e Mo Base Modtame | P70 | 8% |gors| eed | | o B [sers| wodeiname | pony | Premele ] o etk st
MainBase Bat @ 8 4 S poner Power -1 -
Extension Base1 U Q ‘QOELDHCPU =)
ExtengonBase2 00 | - Emoty Emoty QPont
Extension Base3 0-1 Q Qx42 64Point Input 64Point 0000
o2 Q  qum &aint Output ont 0040
03 Qg ewo 1ePont nteh 16pont 0080
o4 o osman 5Pont Inteh 1epont 0090
os | - Emy
06 - Empty
o7 Emoty

(2) Click!
o @vap e oderate Eror
inor Error [:]
Stop Montor Pt | | Product ifomaton ust I | _oee |

O

= 3) The product information list dialog box is
st displayed. Check the product information
DA e (serial number, etc.) of the corresponding
5 module.

Product Information List

Base | St Type Series | Model Name pont | , WO | Master SerialNo. | Ver | Production Number
DT T) Q  QUeLDHCPU = B A 5

0 0 - |Empty - - - ;\ = -

0 1 Input Q Qx42 B64Point 0000 - - -

0 2 Output Q Qrazr 64Point. 0040 - - -

o 3 inteli. Q Q644D 16Point. 0080 - 02051poooooocoa B

0 4 Inteli. Q Q62DAN 16Point. 0090

0 5 - Empty - - H

b - 1(3)Confirm!

0 7 Empty - -

Create CSV File Close

O

4) Enter the product information in the [Product information of the CPU (replacement)] field in the
QnU(D)(E)(H)CPU Replacement Checklist.

= - i -
9 Set the RUN/STOP /RESE T switch of the CPU to be moun t to "STOP". Also, connect the battery conne ctor at the bottom the modu le. Product the
U (module to be mounte
10 Have the customer turn OFF the power sup ply of the controller.
? - 1306200 00000000 -B
S |, | Remove the target CPU from the base, and write the SERIAL number and MAC address (only for the CPU board with Etheret e
5
] enabled), which are on the side or under the face plate, to the right column.
3
2 12| Ifthe customer's identification label is attached, move it to the CPU to be mounted.
- 13 If a memory card is mounted on the removed CPU, move it on the CPU to be mounted Error description
14| Mountthe target CPU on the base in the mounting panel and, if it is to be fixed with screws, tighten the screws before replacement
15| Confirm again that the RUN/STOP/RESET switch of the mounted CPU is set to "STOP".

16 Have the customer turn ON the power supply of the controller.

O

5) Close the product information list dialog box and the system monitor dialog box.
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(2) Format the program memory/device memory, standard RAM, and standard ROM
to be used for the PLC memory.
At this point, check whether it is necessary to allocate the system area and, if it is,
configure the settings.
However, because this area is set only when formatting, if you are not sure, there
is no problem leaving it as the default.

PRG]Write MAIN 1 Step] 1) Click the [Online] — [PLC Memory Operation]
Online | Debug Diagnostics Tool Window Help — [Format PLC Memory] menu.
& Read from PLC... M|%a| ] g ﬁ‘ﬁ.l
B4 Write to PLC... | A1E bt ute dap | HE

CFID SF7 sSFS aF7 aF3 | saf5 saf6 s

Verify with PLC...

Remote Operation(S)...

Password/Keyword b (1) Click!

PLC Memory Operation » [” Eormat PLC Memory... “
Delete PLC Data... Clear PLC Memory...
PLC User Data » Arrange PLC Memory...

—rr— = 2) Since the Format the PLC memory dialog
Cornection Crarne Lt box is displayed, set the target memory to
T [ A FLCedie either "Program memory" or "Device
Target PLC [ StationNo. [Host PLCType R0SUDH mem Ory"

Format Type
% Do not create a user setting system area the required system area only)
" Create a user setting system area
—
Execute Close
s — = 3) Select the format.
Connection Channel List
e | 50 *  Set the system area if it is necessary to
Target PLC [T stationNo. [Host PLCType ROSUDH allocate the area

™ (3) Select! = -

- [ (3) Set required capacity. If it is not necessary, select "Do not create a
" Do not createla user setting system

& Create a user sefting system area

High speed monitor area from other statior

user setting system area (only the required
(MSKs«eps)

4) Click the button.

.
MELSOFT Application ——

y 5) The message box on the left is displayed.
Click the button.

Memory will be formatted. The program memory or device memory is
ll Do you want to continue? formatted

(To the next page)
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(From the previous page)

O

Format PLC Memory

Connection Channel List
Connection Interface [USB

<> [PIC Module

Target PLC No. [ Station No. [Host  PLC Type [Q0BUDH
Target Memory = (6) Select!
Format Type

@ Do not create a user setting system area the required system area only)

—

6) Click! | (e ) o

6) Format the target memory "standard RAM" or
"Standard ROM" as with "Program
memory/Device memory".

7) Close the Format the PLC memory dialog
box.

(3) Select "Include latches" and clear the CPU to be mounted from the PLC memory.

PRG]Write MAIN 1 Step]
Online | Debug Diagnostics Tool

Window Help

Pl EEédfrDmPLC... AR ARER JEEHE_I‘
IN| Write to PLC.. < | AIE A NI YL | S e Y
CFI0 | F7 =FB aF7 a3Fs | zafS safe =
Verify with PLC...
Remote Operation(S)...
Password/Keyword »
Soft Security Ke anagement (1) Click!
PLC Memory Operation » | Fﬁat PLC Memory N
Delete PLC Data... | Clear PLC Memory... ]
PLC User Data 4 Arrange PLC Memory...

Clear PLC Memory

Connection Charnel List
Connection Interface [USB

<> [PLC Module

Station No. |Host PLC Type ﬁDSUDH

Target PLC !

Device Memory

. Point
[V Clear Device's whole Memory onitor status "local device monitor
oo i (2 ) Check! d when executing device memory
File Register
I™ Clearal e Registers Blemnay CauCHEMN
(]
e

E—
(3) Click! | ([Ceme ) o=
L

-
MELSCFT Application

==

Memory will be cleared.
Do you want to continue?

A
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1) Click the [Online] — [PLC Memory Operation]

— [Clear PLC Memory] menu.

2) The Clear the PLC memory dialog box is
displayed. Select "Include latches".

3) Click the button.

4) The message box on the left is displayed.
Click the button.

The PLC memory is cleared.

5) Close the Clear the PLC memory dialog box.



(4) To the program memory/device memory in the PLC, write the files saved earlier
(except the device memory) such as parameters and programs by referring to the
[Program memory] field in the checklist.

[O- MELSOFT Series GX Works2 C:\GX Wo

: (1) Click! ompile  Wiew
: D Ml Chrl+M
'[B Open... Chrl+o

‘ Close

i B Save Ctrl+5
E Save As..,

ool Window

o pead From PLC,..
0 write to PLC. .,
YeriFy with PLZ. ..

O

Online Data Operation =)
Connection Channel st
[Serial Port PLC Module Connection(USB) System Image.
S R
ifl PLCModule \m F | ExeutonTargetData( No [ Yes )
Tie |
1 Edt Data Parameter+Program Select Al | Capoel Al Selections |
Wodue Name/Data Name Ttle | Target | Detal | Last Change Target Memory Size
=G I I N |
-/ APICData | Program Memor._- |
(" o Program(Frogram File) ] (Program Memory/Device Memory |
AN vl 2015/08/18 15:28.29 W —
=13 Parameter @ Memory Card(FlastR2MEN:
B PLC/Network/Remate Password/Swich Sett v 2015/08/18 15:28:25 | Hemary Card(FlashI2MEN SMEF
1173 Global Device Comment vl
Y COMMENT 0ol | 2015/08/18 152829
(<138 Device Memory ) Deta
A 0 2015/08/18 152829
Nemmil (5) SeIeCt Lum@d( 7 ready Set )
Witing Sze Volume Use Volume
2616Bytes | 25, 0Bytes Refresh |
— [ (6) Clickl  |>=0 ~
il 3
I
]
_ E 4
RemoteOperation  SetCock  PLCUserData  WrteTite FormatPLC  Clear PLCMemory  Arrange PLC
MMMMM Memory
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1)
2)

3)

4)

5)

6)

Click the [Project] — [Open] menu.
Open the project saved in (6) in 12.1.2.

Be careful not to open a wrong project.

Click the [Online] — [Write to PLC] menu.

The Write to PLC dialog box is displayed. Set
the target memory to  "Program
memory/Device memory".

Click the [File selection] tab and select
programs, parameters and so on (except for
the device memory) by referring to the
"Program memory" field in the checklist.

Click the button to write to the

PLC.



(5) To the standard RAM in the PLC, write the files saved earlier referring to the
[Standard RAM] field in the checklist.

1) Click the [Online] — [Write to PLC] menu.

ool

(1) Click!
ol Fead from PLC...
20 wWrite bo PLC...

Wiindion

Werify with PLC. ..

O

R == 2) The Write to PLC dialog box is displayed.
Eimirm e —_
B = cwie  cwe o Set the target memory to [Standard RAM].
[l 1] | Executon TargetData( / ves )
Tele |
£ Edt Data PoramctersProgam | Select 81| Cancel Al Seections |
Module Name/Data Name Title Target | Detail Last Change Target Memory Size
T - PLC Data - | Standard RAM -
i T o s $

Necessary Setting( No Setting /  Already Set ) Set f #is needed( /  Aready Set )
Wrting Size sy mvm;%vm Use Volume ot REe
Related Functions << Execute Close
S B 6 FE &8
e w== 3) Check the write range ((The number of bytes
e e = checked during PLC read + 2) - 1) and click
BN o cwie  cwe  coe {1211 button for the file register.
fl PLcHodue |8 0
- o] (3) Select! Select a file by referring to the [Standard
e T B — \ RAM] field in the attached checklist.
B — “ (3) Click!
B MAN v 2015/08/ . )
Example) When the confirmed number of e Regioter Dot Sl 4) Click the button and then click the
bytes during read rom PLC i s Execute | button to write to the PLC.
(65536+y2t?.1=32767 e — e
Necessary Sefting( No Setting /  Already Set ) Set f itis needed( et e | [ - ‘l — |
Size fom
65,5368 tes o I 786.43; OBytes Refresh |
e | (4) Click!

(6) To the standard ROM in the PLC, write only the stored files by referring to the
[Standard ROM] field in the checklist.

Open the project saved in (10) of 12.1.2 and write the stored files to the PLC by
referring to the [Standard ROM] field in the attached checklist.
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=
L

(7) For the memory card, verify all the files with those in the PLC by referring to the
[Memory card] field in the checklist.

_

Online | Debug  Diagnostics  Tool  ‘Window

Readf (1)  Click!

Wrigg'to PLC. ..

(

Werify with PLC...

" Oniine Data Operation

Remote Operation(3)...

Redundant Cperation...

O

oo
Connection Channel List
[Serial Port PLC Modue Connection(USE) System Image....
B'Mrbﬂ © Wae @ Verify € Deee
1] ||| t | Executon Target Data( 1 ves )
e [
8 Eat Data BoametersProgom | Select 1| Cancel Al Selections Modue Data i}
Viode Name/Data Name Target | Detal Vodie Name/Data Name Torget | Torget Memory
21
“I2)PLC Data (D)PLC Data Mem. -
- % Program(Program Fie) u 54 Program(Program Fie) Oy
2 MAN 0 AN & ) Vo CoricR
(=) 83 Parameter I fDets (=) 81 Parameter . W-MWO‘-T*)
&P PLC/Network /Remcte Pasoward/Swe..__ (]  PLC/Network/Remote Passwort/sw... ]| Hemen CaglaTA)
-&em'ﬁm -
(3) Select either of Memory card
(SRAM), (Flash), or (ATA)!
Online Data Operation ==
Connecton Channel Lst
[Seriai Port PLC Modue Connecton(Use) System Image....
B e e o Vorly e
.
il PcModuie |0 | ExcautonTargetData( I Yes )
Tee [
T £t Data Berameter-Program | Select 4| Canel Al Selections | Mode Data i}
Module Name/Data Name Target  Detal Module Name/Data Name Farget | Target Memory
e L 0
[ PLCData SIPLC Data Card(SRA.
=/ ProgramProgram Fie) 2 5
8 MAN v
- s Parameter
D PLC/Network/Remote Pessword/Swt.
- B4 Fie Register
& MAN
E—
A
SFC Block Shecton.._ | Corn
Necessary Setting( No Setting /  Aready Set ) Setf 2, ) [Prcoe |
Wiing Sa Use Volu
T m%@)s lect! |_m et
Reedunctons << o | o=
P f
Remote Cperation  SetCock  PCUserData  Write

/" ) [PRG)Write MAIN1 Step”” &) Verify Result [PLC Verify]

4b -

Source ProjectNeme [ (nited Projech) Destiation Project Name [ Go6U0r P
Source Data ame. Destiation Data Name
Curenthierarchy [ Verfy Resut st
Verdy Resu Lst |
No._| Object Type [ Datal ) Verify Result
1 Program File MAIN MAN Match
2 Fleregister MAIN MAIN

Match
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1) Asin (4), open the project saved in "(11)" in

12.1.2.

2) Click the [Online] — [Verify with PLC] menu.

3)

4)

5)

6)

The Verify PLC dialog box is displayed.

Set the target memory to [Memory card
(SRAM), (Flash) or (ATA)].

Refer to the [Memory card] field in the
checklist and select the same data in the
verify source and destination.

Click the button to verify the data
in the PLC.

Confirm that there is no mismatch.



(8) Check with the administrator and set the clock if needed.

s2ew
Online | Debug  Diagnostics  Tool  Window
& Read from PLE. .,

20 ‘Write ko PLC...
Verify with PLC. ..

Remote Operation(S). ..

Redundant Cperation.. .

Password Keyword 3

Saft Security Key Management, .,

PLZ Memary Qperation [
Delete PLC Data...
PLZ User Data [

Expork to ROM Format, .,

Prograrm Memaory Batch Download

Latcho| (1) Click! 5
PLaModule Change k.
Set Clock...
Regisker/Cancel Display Module Menu. ..
[[set Clock [=5=)
Connection Channel List
Connection Interface  |USB <> |PLC Module
Target PLC Jetwork No Station No. [Fost  PLC Type [A06UDH
LI 2015 LI Get Time from PC
Specify Execution Target
% 27 28 29 30 31 1 Currently Specified Station v
2 3 4 5 6 7 8 Cc i )
9 10 11 12 13 14 15
6 7@ 19 0 21 2 & Specify Network M
23 29 25 26 27 B ’17
2031 2 3 4| (2) Set!
Z3Today: 8/18/201, Fy Group N
8/18/2015 %l 3:40:15PM %‘ j !
Execute

(3) Click!

(9) Before powering OFF/ON

administrator.

1)

2)

3)

theprogrammable controller,

Click the [Online] — [Set Clock] menu.

The Clock setting dialog box is displayed.

Set the year/month/day, time, and day of the
week.

Click the button.

check with the

Power OFF the programmable controller once, and then turn ON the power again.

12-27



(10) Select "Detail" for the device memory and click "Default" in the "Device detailed
setting". Then,after confirming that S (Step relay) is deselected, write to the PLC

and verify the data.

<<* Deselect S in the device setting.>>
(A verification error may occur for the SM, SD or refresh device.)

(1) Click!

d From Pl C

onling
| S0 P
|# Write to PLC... J|
Werify with PLC. ..

O

< +
[Seriel Port PLC Modude Comection(US8) System Imoge.

(=1 }m  Bead & wiite € vty € poee

il Pcroduie |8 | I ves
| (3) Set!
8 £ Data Parameter+Program Select 8 | Capoel Al Selections -
Mode Neme/Data Name Thle. Target | Detal Last Change. farget Memory Sae
ZARCe {ozenterere.

N ProganiProgren i Dot
- 3 Parometer 0

Bt 1
B - :
i *——1 (5) Click!
||| - # Device it Vaue. v
.1 2015/08/18 154247 76 Bytes.

\| (4) Select!

Tool  Window

——

Necessary S No Setng /| Aready St ) Se s neoded(
Wetng Sas Vol Tee Voume
T6Bes w3 261Byes Refiesh
Rested Functiona << Exeate Cose

Remote Operaton

26 v 8 4 8

CearPLCHencry  Amange L
Merory

O

Device Data Detail Setting i
Device Selection
[V Internal Device Memory (6) Cl |Ck! Default
Input Column
" Points+Start * Start+End

O

-
MELSOFT Application .

Apply device point of PLC parameter device setting for device range of
7"; device selection.
Are you sure?

Yes
L
Device Data Detail Setting ==
Device Selection
[V Internal Device Memory
Input Column
 Points4Start @ Starts€nd
Device Name [ Sym. | Radix | Device Point Start End -
V_[linkrelay E 6 8192 o FFF
v_|Annundator IF 0 |04 o 2047
v |s_a 16 |08 o T
V_|Edge relay. v FCN FTX) 0 2047
tep relay |s 10 3192 o 8151 —
o —ftimer T 0 |08 o 2047
 [Retentive Timer ST 0 o o 0
v |Counter c 10 |1024 o 1023 -
(8) Confirm! e
(9) Click! =) e
(To the next page)
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1)

2)

3)

4)

5)

6)

7)

8)

9)

As in (4), open the project saved in (8) of
12.1.2.

Click the [Online] — [Write to PLC] menu.

The Write to PLC dialog box is displayed.

Set the target memory to [Program
memory/Device memory].

Use the file selection to select files for the
device memory.

Be careful not to select wrong file names.

Click the {T:Z0T button.

Click the | Default | button.

The message box on the left is displayed.
Click the button.

Check that the step relay (S) is deselected
.

Click the button to write to the
PLC.



(From the previous page)

10) As in (7), click the [Online] — [Verify PLC]
2pw menu.

orline | Debug  Diagnostics  Tool  Window
& peadfr{ (10) Click!
I yripeto PLC...

[ verify with PLC. .

Rermoke Operation(3). .,

Redundant Operation, .,

O

= 11) The Verify PLC dialog box is displayed.

al 5 System Image.
=8 1 © Verly i [ (12) Set! ' Set the tgrget memory to [Program
= [ || e teioea o [ 1o ) memory/Device memoryl].
8 et Data BarametersProgram | Select 1| Canoel Al Slections Modue ata i)
ey T e e 12) Select a file by referring to the [Device data]
o r— T — m— field in the attached checklist.
2 PLC/Networ/Remote Password/Swt.. ] B PLC/Network /Remcte Password/Sw... [
- e ;
T B 13) Click the button to verify the data
Shine - A ) in the PLC.
wmmb::ssstdmngk No Setting / Set ) Set#itis needed( F':r::y"iﬂ ) u‘v::mb»:a =
OBytes. 43,1 2616Bytes Refresh
e — (12) Select! —
P 86 (oo J

14) Confirm that the device data matches.

*  The SM, SD and device used for link refresh
may be mismatched.

(11) If SFC is used for the program, reset the CPU.
— If there is data being processed, malfunction may occur because SFC starts
up from the initial step.
— If there is necessary data outside the latch range, select only that device and
write it to the PLC.

l} Slobal Device Comment 1) Check if an SFC program is used.
+]-fig Program Setting _
1 poy 2) Ifan SFC program is used, reset the CPU.
== ngr@\ different icon appears) _
(@) Push down the RUN/STOP/RESET switch on
#] MAIN / the front of the CPU towards the RESET side
-] fi SFC for one second or more.

®] 000iSFC (b) Remove the hand from the switch after

% | o5l Device Comment ERR.LED flashes and then turns off.

+-3 Device Marmory
Cevice Inikial Yalue

(To the next page)
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(12) When using the "CPU module replacement” function to restore data, follow the
procedure below:

1) Click the [Online] — [CPU Module Change]
— [Restore] menu.

Online | Debug  Diagnostics  Tool  Window  Help
Read fram PLC...

write to PLC,..
Yerify with PLC..,

Remote Operation{S). ..

Redundant Operation. ..

PasswordfKeyword

Soff Security Key Management,, .
PLC Memary Operation

Delete PLC Data. ..

PLC User Data

Export ko ROM Format.. .
Program Memory Batch Download

Latch Data Backup

PLC Module Change I Create Backup Data...

Set Clock. .. Restare...

RegisterfCancel Display Module Menu. ..

Monitar

Watch

Lacal Device Batch Read +5ave CSY

O

2) Click the button.

The data restoration starts.

Restoration execution from backup data

-~ Connection Channel List

Connecting Interface
juse <> PLC Module
Target PLC
Network fa, FI Station No. Est PLC Type EELDH
[~ Status (Online;

MELSEC

Display Status Restare niot executed 0j2 completed

|
(2) Click!

Close

3) Once the restoration is normally completed,
the [Status] screen is displayed as in the
image on the left.

~— Status {Online)

Display. Status | Restore completed 2f2 completed
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12.1.5 Operation Check

(1) Check that there is no error for the CPU. Also, check that there is no error for the
module mounted on the system monitor.

1) Click the [Diagnostics] — [PLC Diagnostics]
1) Click! menu.

[ PLC Diagnostics. ..

Ethernet Diagnoskics., ..

_C IE Contral Diagrostics, ..
_C IE Field Diagnostics. .,
MELSECMNET Diagnoskics, ..

e 2) Click the | Clear History | button.

Enor Irfomation
@ Emyrinformation € PLC Status Infomation
Curert Eror I~ Change the window size and postion ater emor ump
PLC | Status | No. [ C C Tine Eror Jump
il [ i Evror
Eror Clear

2
3
A Eror Hep

Eror History( PLC No. 1) Occumence Order Display | Descending |

Status| No. |Error Message(Abbreviation) Error Message(Detail)  |Year/Month/Day| Time | 4 Enor History
A 9300 SP.PARA ERROR SP.PARA ERROR 2015-08-19 083811
A 0 SPPARA ERROR 5P PARA ERROR wis-u1s 83758 Gear Htoy

A 3900 SP.PARA ERROR SP. PARA ERROR 2015-08-10 08374

A 1600 AG/DC DOWN
(2) Click! S

i =1/ &) Mo Erer

Stop Montor |  Create CSV e Cose.

O

w 3) The message box on the left is displayed.

MELSOFT Application Click the button.

4) Confirm that the error history has
l \  The error history will be cleared. Are you sure? disappeared and then close the PLC
o diagnostics dialog box.

(2) Before setting RUN/STOP/RESET switch of the CPU to RUN, check with the
administrator.
*  The user should have checked the start-up procedure of the system. (Some
applications may require to reset again — RUN.)

(3) Check that there is no error for the CPU. If any faults are found in the replacement,

return the removed CPU to the original place.
In the LED on the front of the CPU, check that there is no error for the CPU.
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Appendix 1 Online Program Change

This section describes the operation to change programs or data (Online Program
Change) when the programmable controller CPU is in the RUN status.

There are two types of Online Program Changes: online change of a program in unit of
ladder block and the one in unit of files.

When performing online program change, have a good understanding of the following
and the descriptions in Appendix 1.3 and operate carefully.

Append i x

AWARN | NG e When data change, program change, or status control is performed from a
personal computer to a running programmable controller, configure an
interlock circuit outside the programmable controller system to ensure that
the entire system will always operate safely.
Furthermore, for the online operations performed from a personal
computer to a programmable controller CPU, predetermine the system'’s
corrective actions in case of a communication error caused by poor cable
connection, etc.

ACAUT'ON e When performing online operations (program change while a
programmable controller CPU is running, forced input/output operation,

operating status changes such as RUN-STOP, and remote control
operation) for the running programmable controller CPU from a personal
computer, read the manual carefully and ensure sufficient safety before
operation.

When changing a program while a programmable controller CPU is RUN
(online program change), a problem such as program corruption may
occur depending on operating conditions. Fully understand the
precautions described in this section before use.
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Appendix 1.1 Online Program Change in Unit of Ladder Blocks

[Purpose of setting]
To change a part of a program when the programmable controller CPU is in the RUN
status.

[Operating procedure]
Check that the program matches the one on the programmable controller CPU using
the Verify with PLC function in advance.
If the part to be written does not match with the program on the programmable
controller CPU, online program change cannot be performed.

1. Change or modify the program.
2. Select [Conversion] — [Conversion (Online Program Change)] ( Shift | + | F4 )
to execute online change.

*. With the following setting, online program change can be executed by selecting
[Conversion] (or pressing [ F4 |). This setting is useful if programs are always
changed by online change.
<Setting>

Select the [Tool] — [Option] — [Program Common] tab screen, and select
"Execute online change after conversion" in the online program change setting.

[Description]
Online program change can be performed when the mode is Write Mode or Monitor
(Write Mode).
When the programmable controller CPU is in the STEP-RUN status, online program
change is not allowed.
An attempt to execute online program change will display the following dialog box.
Carefully read the displayed message and execute online change.

MELSOFT Series GX Works2 |£

Caution
! The operation of online change varies PLC conkrol,
Please ensure the safety befare executing.
The target memory is a program on the program memory,
-IF rise instruction, Fall instruction, SCYinstruckion or STMR instruction is given while programming, it cannot work properly,
-0rline change to the same pragram From rultiple positions at the same time is prohibited.
-Flease make sure that the old program and the program in PLC are identical before executing,
Do wou wank bo continue?

Target Program: MaIk

Yes

Click the button to write the changed program to the programmable controller CPU.
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POINT

* When performing Online program change to a programmable controller CPU
for the first time, or an error occurs during Online program change, check the
programs with the Verify with PLC function.

* When the number of steps exceeds the writable range for online change as
NOP instructions exist
When the number of steps exceeds the writable range for online change as
NOP instructions exist after a ladder block, select "Do not shift the program
forward" before executing online change. For setting to move programs
forward, refer to the GX Works2 Operating Manual.

When changing the step 0 (LD X1) of the following program to LD X3, if "Shift
the program forward" is selected, online program change cannot be performed.
Ladder mode List mode

X1I - 0 LD X1
011 (1o 10UT MO
X2 2 NOP
601— | (o 3 NOP

§
600 NOP
601 LD X2
602 OUT M10
When programs are shifted forward
Online program change cannot be performed because steps 0 to 600 are the
target.
When programs are not shifted forward
Online program change can be performed because steps 0 to 1 are the target.

* For precautions for and restrictions on label programs, refer to the GX Works2
Operating Manual.
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Appendix 1.2 Online Program Change in Unit of Files

[Purpose of setting]

To execute batch writing of programs and data in unit of files when the programmable
controller CPU is in the RUN status.

[Operating procedure]
[Online] — [Write to PLC]

[Description]
Data such as sequence programs and device comments can be written with online
program change.
The data that can be written with Online program change differs depending on the
write target memory.
For details, refer to the following manual.
* QCPU User's Manual (Function Explanation, Program Fundamentals)

An attempt to execute online program change in unit of files will display the following
dialog box.

Read and understand precautions shown as messages and execute online change.

MELSOFT Application [

PLC is running.
! . Do you want to force write of the files?

Caution

- The controls of PLC change. Ensure the safety before execution.

- When rising instruction, falling instruction, SCJ instruction and STMR

instruction are included in the program, the system may not run

normally.

- When writing the running SFC programs, clear the current active
information and initial start SFC programs.

- The scan time may be substantially longer.

- Online change to the same program from multiple positions at the

same time is prohibited.

Yes

Click the button to write the data specified on the Write to PLC screen to the
programmable controller CPU.

POINT

* When the capacity of the programmable controller CPU is not enough, switch
the programmable controller CPU to STOP status, delete unnecessary
programs written in it, and then write the program using the Write to PLC
function.

» After online change of a SFC program is executed in unit of files, the CPU
module the program is initialized and starts up.
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Appendix1.3 Precautions for Online Program Change

Precautions for online change are described below.

(1) Precautions for using rise, fall, or SCJ instruction

1)

2)

Fall instruction

Even if the execution condition for a fall instruction in an online changed
ladder *1 is not satisfied (in continuity state), the fall instruction is executed.

For fall instructions, refer to the programming manual of each series. The
following are examples of the instructions.

Fall instruction: PLF, LDF, ANDF, ORF, MEF, FCALLP, EFCALLP, and XCALL

ON/OFF status of contact
(Conductive status at online

Rise instruction

Fall instruction

change)
OFF Not executed Executed
ON Not executed Not executed

*1:  When a new ladder block is inserted without changing existing

programs, the added program is written together with the next ladder
block to the programmable controller CPU. (If the next ladder block
does not exist, the previous ladder block is written together.)
Thus online program change may not be completed at a time
depending on the number of program steps of the added program and
the previous or next one. In this case, reduce the number of steps
written at a time and perform online program change in several times.

*2:  The execution of fall instruction can be disabled from Online Program
Change setting, which is displayed by selecting "Tool option".

<Example>

[PLS "o

[Hov K5 0

[SET [

{FROM

Ha

{SET 0

HOED D10 4]

Rise instruction

{RST Hag

}Programs added by pasting

and inserting a row

> Programs on the left is also
written to the programmable
controller

When writing is completed, even if the execution condition for a start-up
execution instruction (PLS instruction / OP instruction) is ON, the start-up

execution instruction is not executed.
When the execution condition turns OFF — ON again, the start-up
execution instruction is executed.

SCJ instruction

When writing is completed, if the execution condition for SCJ instruction is
ON, the instruction executes a jump to the specified pointer without waiting

for 1 scan.
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POINT

When online program change to a QCPU (Q mode) or QnACPU module is

completed, even if the execution condition for a fall instruction is not OFF, the fall

instruction is executed. This phenomenon can be avoided using EGF instruction.

For details, refer to version "I" or later of the following manual.

* QCPU (Q mode) / QnACPU Programming Manual (Common Instructions).
How to confirm the manual version: Check the revision history of the manual.

Print date * Manual number Revision
June 2004  |SH (name) -080021]

Manual version

(2) Precautions for Q/AnA series
Precautions for online change are described below.

ltem Description

Online program change to | « Online program change to another station is possible via MELSECNET (Il,
another station /10, H) or Ethernet.

During boot operation

Online program * When performing online change to the built-in RAM during a boot operation,
change to the built-in after the status is switched to STOP, write the changed program to the IC
RAM (QnA series) memory card.
Online program * Online change during boot operation in the backup mode is performed on the
change in the backup program memory and transfer source drive of both systems (connective
mode (redundant system and target system).
CPU) (The transfer source drive can be a memory card (RAM or ROM) or standard
ROM.)
Deletion of a * When the corresponding device no more exists in the program due to
corresponding device from deletion in an OUT instruction or device number change, the output status is
a program retained.

Select [Debug] — [Forced input output registration/cancellation] and forcibly
turn OFF coil outputs unnecessary in control.

Number of steps can be When the number of program steps after editing (addition / deletion) is within

written in online program 512, the program can be written.

change However, if a new program is added by pasting or inserting a row without
changing existing programs, the maximum number of steps cannot be written at
atime.

In this case, reduce the number of steps written at a time and perform online
program change in several times.

In addition, be careful of modifications as follows.

When step 2 of the program is modified and step 540 is added, online program
change cannot be performed because steps 2 to 540 are the target to be
written at a time.

In this case, perform online program change for each modification.

Online program change If low-speed execution type programs are running, online change starts when
while low-speed execution | the execution of all the programs is completed. During online change, the
type programs are running | execution of low-speed execution type programs is suspended.

However, if "PRG TIME OVER(5010)" keeps occurring while a low-speed
execution type program is executed, online program change cannot be
performed.

In this case, set the programmable controller CPU to STOP, and increase the
constant scan time and low-speed program execution time in the PLC
Parameter setting, then execute online program change again.
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ltem

| Description

Reserved area for online change

For Q series

* If the currently set number of secured steps is exceeded during online
program change, the following dialog box is displayed. Set a new number of
reserved steps.

* When the number of secured steps is set to 0 on the dialog box below, only
sequence programs which exceed the secured range will be written.

* When performing online change to a sequence program protected by a
password, the Input Disable Password dialog box is displayed.

Disable the password before executing online program change.
Online change cannot be executed without disabling the password.

* The number of secured steps newly set on the following dialog box is not

displayed on the <<Program>> tab of the Write to PLC screen.

Reallocate Memory for ‘Online Change' @

Caukion
There are not enough steps for online change.
Secure skeps for online change and execute again.

The scan time may be substantially longer.

Do wou want to continue?

Allocate Memary Far 'Online Change' | S00 Steps

Target Program: MAIMN

QK | Cancel

When connecting to a Basic model QCPU function version A, steps for online
change are automatically secured and the above dialog box is not displayed.

Redundant CPU

When re-securing steps for online program change in the backup mode, the
maximum number of steps is based on either the capacity of the control system
or that of the standby system, whichever is smaller.
Example) When the empty capacity of control system is 100 steps and the
empty capacity of standby system is 50 steps
The maximum number of steps which can be reserved for online
program change again is 50.

For system configured with

a redundant CPU

Backup mode

Online change is performed on both systems (connective system and target
system).
However, if the target system fails (communication cannot be established with
the target system), online program change is not performed on either of the
systems.

Separate

mode/debug mode

Online change is only performed on the programmable controller CPU specified
in the redundant CPU setting field on the Transfer Setup screen.
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Appendix 1.4 Actions to Be Taken When Online Change Is Not Properly Completed

[Description]
The following error message may be displayed during online program change because
of timeout of the check time. Follow the message to take actions.

(1)

()

If the following dialog box is displayed, the program on GX Works2 is not
converted but the program on the programmable controller CPU may be
changed.

In this case, convert the program on GX Works2 and verify it against the
program on the programmable controller CPU to confirm that these programs
match.

If the programs do not match, write the program to the programmable controller
CPU using the Write to PLC function to match them.

MELSOFT Series GX Works2 (%]

& Online change has not been complete.
J) -The programs may not be identical.
-Writing of source information may be Failed.
-Source information and program may be unmatched.

Please do as follov:

-Werify with PLC and confirm the matching of the program.
-Extend the communication time in transfer setup.

The following dialog box may be displayed if the time check time set in Transfer
Setup is short.

Select [Online] - [Transfer Setup] and set a longer time check time on the screen.
During online program change, time check is carried out at intervals of 90
seconds even if the time check time set on the Transfer Setup screen is less
than 90 seconds. Set a time check time longer than 90 seconds.

MELSOFT Series GX Works 2

The programs may naot be identical.

Please do as Follow:

-verify with PLC and confirm the matching of the program.
-Extend the communication time in transfer setup,

i ) Cnline change has not been complete,

Appendix - 8



Appendix 2 Index Modification
Appendix 2.1 Index Modification Overview

(1) Index modification is an indirect setting using an index register.
When index modification used in a sequence program, the device to be used is
indicated by the directly specified device number plus the content of the index
register. For example, when D2Z2 is specified and the content of Z2 is 3, the
target device is D(2 + 3) = D5.

Only Universal model QCPUs allow modification with 32-bit values as well as

16-bit values.

)

Appendix 2.2 16-bit Index Modification

(1) Modifying with 16-bit values
Each index register can be set to a value between -32768 to 32767.
The following is an example of index modification.

Store -1 to Z0.

X0 Store data
"D10Z0 =D {10 + (-1)} = D9"
to DO.

* Index modification
(2) Devices to which index modification can be made
With the exception of the restrictions noted below, index modification can be

made to devices used with contacts, coils, basic instructions, and application
instructions.

(a) Devices to which index modification cannot be made

*1:

Device Description
K, H 32-bit constant
E Floating-point data
$ Character string data
_______ Bit-specified word device
FX, FY, FD Function device
P Pointers used as labels
I Interrupt pointers used as labels
Z Index register
S Step relay
TR SFC transition device '
BL SFC block device "'

SFC transition device and SFC block device are devices for SFC.
For how to use, refer to the following manual.
* QCPU (Q mode) / QnACPU Programming Manual (SFC)
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(b) Devices to which index modification is not allowed

Device Description Application example
K100
T * Only Z0 and Z1 can be used for Ti7
timer contacts and coils
COZ K100
c * Only Z0 and Z1 can be used for "‘“‘“.F < 170
counter contacts and coils Arfiin
REMARKS

There is no restriction on index register numbers used for the current values of
timers and counters.

Timer setting value

'E'E *
ALl 10
i ("
Timer current value
SMA00 e

— —— e Tozd kavao

. Counter setting value

X1 K10
Hi CEDS

/ Counter current value

SMA00

—| ——— Bap :1[-3;5 k2va0

(3) The following are examples of index modifications and actual process devices.
(When Z0 = 20, Z1 = -5)

Ladder example Actual process device
b _ _ LA B
—| v k0 1 H |b—— wov kexga  KiME3
- - - Description
I LS A T ( KZXBOZO -~ K2X(50+ 14) =K2HB4
—]:.k—_ﬂi"u' KREIID KIMER ~ Converts K20 to hexadecimal
LRINEEZT-----KIM(3B—5) =KIM33

) ¥

— Tww 0 m H |—H—|_r::1-' 020 K312 ]—{

. ) Description

i LMW k=5 71 — [D0Z0  --------D(0+20) =020
|<3=.":-F._-'-1------<.3~.--:1_;;5—;:::+;3*r1:-ﬁ.

¥ _
_] |7_H:"..' DOZD  E3¥1ERN ]— I—pHexadecimaI
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Appendix 2.3 32-bit Index Modification (Universal Model QCPU Only)

For 32-bit index modification, the following two options are available as
specification methods of index registers.

* Specifying the range of index registers used for 32-bit index modification.

» Specifying 32-bit index modification using "ZZ".

POINT

32-bit index modification using "ZZ" is allowed only for the CPU modules

described below.

* QnU(D)(H)CPU whose the first five digits of the serial number are "10042" or
later.

* QnUDE(H)CPU

(1) Specifying the range of index registers used for 32-bit index modification

(a) Devices to which index modification is not allowed
Each index register can be set to a value between -2147483648 to
2147483647.

The following is an example of index modification.

X0
— ——— o k40000 0 | Stores 40000 to Z0.

*0 Stores data "ZR10Z0 =

— ——— wov m1020 00 ZR{10+ 40000} =

ZR40010" to DO.

—# Index modification

(b) Specification method
For modification with a 32-bit value, specify the start number of the index
registers to be used in the Device setting of the PLC Parameter setting of GX

Works2.
Indexing Setting For ZR Device
32Bit Indexing
o lse 7 z | after (0 -- 18)
(" Use Z7
POINT

When the start number of the index registers to be used is changed in the Device
setting of the PLC Parameter setting, do not change the parameter only or do not
write only the parameter into the programmable controller. Be sure to write the
parameter into the programmable controller together with the program.

Forcibly writing the parameter causes CAN'T EXE.PRG. error (Error code: 2500).
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(c) Devices to which index modification can be made
Index modification can be made only to devices described below.

Device Description
File register in the serial number access|
ZR
method
D Extended data register
W Extended link register

(d) Range of usable index registers
The following table shows the range of usable index registers for 32-bit index
modification.
For 32-bit index modification, the specified index register (Zn) and the next
index register (Zn+1) are used. Be sure not to overlap index registers to be

used.
Set value Index registers to be used Set value Index registers to be used
Z0 20, Z1 Z10 Z10, Z11
Z1 21,72 Z11 210, Z11
Z2 72,73 212 212,213
Z3 73,74 Z13 213, 7214
Z4 74,75 214 214,215
Z5 75,76 Z15 215, 7216
Z6 26,727 216 216, Z17
z7 27,78 217 217,218
Z8 78,79 Z18 Z18, 219
Z9 79,710 Z19 Cannot be used.

(e) The following are examples of index modifications and actual process
devices.
(When Z0 (32 bits) = 100000, Z2 (16 bits) = -20)

Ladder example Actual process device
%0 .
— DMV KI0DO0D 20 - |_r| Cwv 000 010 ]_I
WV K—20 Z H Description
¥1 [ ZR1000Z0---ZRC1000+100000) =ZR101000
| |——{ wv  Zri000ZD D302 H 0 D(30-200=D10

(2) Specifying 32-bit index modification using "ZZ"

(a) By using "ZZ" like "ZR0ZZ4", 32-bit index modification can be specified with a
desired index register.
The following is an example of 32-bit index modification using "ZZ".

| | {wve k100000 74 100000 to Z4 and Z5
w0 S o - Modifies ZR with 32 bits (Z4 and Z5).
1 L MIVP K100 ZROIZ4 It shows ZR (0 + 100000) — ZR100000.
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(b) Specification method
To enable 32-bit index modification using "ZZ", set "Use ZZ" in "Indexing
Setting for ZR Device" in the PLC Parameter setting of GX Works2.

Indexing Setting For ZR Device
3zBit Indexing

" Use 7 |

{* lse 22

(c) Devices to which index modification can be made
Index modification can be made only to devices described below.

Device Description
File register in the serial number access
ZR
method
D Extended data register
W Extended link register

(d) Range of usable index registers
The following table shows the range of usable index registers for 32-bit index
modification using "ZZ".
For 32-bit index modification using "ZZ", specify in a format of ZRmZZn.
Specifying in the format of ZRmZZn modifies the device number ZRm with a
32-bit value in Zn and Zn+1.

--ZZ — Index registers to be used ..ZZ I Index registers to be used
specification specification
13770 Z0, Z1 137710 210, Z11
1771 71,72 L7711 210, Z11
1772 72,73 17712 212,713
1773 73,74 17713 213,714
13774 74,75 17714 214,715
13775 75,76 137715 215,216
13776 76,27 17716 216, 217
Liz77 77,78 L7717 217,218
11778 78,79 17718 218,719
13779 79,710 137719 Cannot be used.

*1: i indicates the target device name (ZR, D, or W) to be modified.
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(e) The following are examples of 32-bit index modifications with "ZZ" and actual
process devices.
(When Z0 (32 bits) = 100000, Z2 (16 bits) = -20)

Ladder example Actual process device
A0 ot e 1
— | [ MOV K100000 20 1 '— TN ZR101000 MO
L [ww k2 2 ] EA

Al T T AR T T
L wv moozm 0oz ) ORI PACTO R =AROTO

Description [ o

(f) Functions which allow modification with "ZZ"
The following list shows functions of GX Works2 which allow 32-bit index
modification using "ZZ".

No. Function name and description

Device specification in program instruction

Entry data monitor

Device test

Executional conditioned device test

Monitor condition setting

Sampling trace

(Trace point (device specification), Trace target device)

o O [WIN|—

POINT

ZZn cannot be used alone as a device like "DMOV K100000 ZZ0". When setting
a value in an index register for 32-bit index modification using "ZZ", set it in Zn (Z0
to Z219).

ZZn alone cannot be input to each function.

For details, refer to QCPU User's Manual (Function Explanation, Program
Fundamentals) and QCPU Programming Manual (Common Instructions).

Appendix - 14



Appendix 2.4 Index Modification to Extended Data Registers (D) or Extended Link Registers (W)
(Universal Model QCPU)

Like index modification to data registers (D) and link registers (W) which are
internal user devices, index modification to extended data registers (D) or
extended link registers (W) is allowed in device specification.

Index modification inside
an internal user device D device image

User program
Z 70 n l
/ 0100 Internal
— —— mv k1234 pioozo
z

user device

0=0
\—' 01100

0=1000

L Extended
data register

E"_. 020000

022000

— F—— ww k1232 2000021 5

AN

Index modification inside
an extended data register

21=2000

(a) Index modification where the device number crosses over the boundary
between the internal user device and the extended data register (D) or
extended link register (W)

The specification of index modification where the device number crosses
over the boundary between the internal user device and the extended data
register (D) or extended link register (W) cannot be made. If device range
check is enabled for index modification, an error occurs.

(Error code: 4101)

Index modification inside
an internal user device

User program ////’ i
/ EI—- il Internal
— —— v K123 pooo B user device

———= (20100
Z0=20000

Index modification crossing over
the boundary between the internal
user device and the extended data
register is not allowed.

D device image

Extended
data register
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(b) Index modification where the device number crosses over the boundary
among the file register (ZR), extended data register (D), and extended link
register (W)

Index modification where the device number crosses over the boundary
among the file register (ZR), extended data register (D), and extended link
register (W) will not cause an error.
However, if the result of index modification to a file register (ZR), extended
data register (D), or extended link register (W) changes the file register range,
an error occurs. (Error code: 4101)

An error is not detected in index

modification crossing over the

boundary between the file register

and the extended data register (D). File register file

User program \\\

L File register
(8 K points)

\1 — ZR100
| |20
—| |—| MOV K1234 ZRI00Z0 1

register
8 K points)
02283

— —— wov Kkiz3e peoooozt B

| Extended link
register (W)
(8 K points)
i 000

<
%Extended data

|

An error is not detected in index
modification crossing over the
boundary between the extended
data register (D) and extended link
register (W).

An error is detected if the result of L
index modification exceeds the

. . . —
range of the file register file. |' S
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Appendix 2.5 Other Index Modifications

(1)

)

®)

(4)

Bit data
Index modification to a device number with digit specification is allowed.
However, index modification to a digit specification is not allowed.

— 8 ke w0 H

» Acceptable because it is index
modification to a device number
If 2 = 3, it will be X (0 + 3) = X3.

— e gz w0 H

—— Not acceptable because it is index
modification to a digit specification

For an intelligent function module device ', index modification to both the start 1/0
number of intelligent function module and the buffer memory address is allowed.

}ﬂl—[mv U107146022 DO ]—{

» IfZ1 =2 and Z2 = 8, it will be
U(10 + 2)\G(0 + 8) = U12\GS8.

1

For a link direct device ~ , index modification to both the network number and the

device number is allowed.

|—H—| WV JIZIKAXDZ2 DO }—{
|

+»|f Z1=2and Z2 = 8, it will be
J(1 + 2)\K4X(0 + 8) = J3\K4X8.

*1: For intelligent function module devices and link direct devices, refer to the
following manuals.
* QCPU User's Manual (Function Explanation, Program Fundamentals)
* QnACPU Programming Manual (Fundamentals)

For a cyclic transmission area device ', index modification to both the start 1/0
number of CPU module and the CPU shared memory address is allowed.

}—H—[mn'-.-' UBE0Z1¥6072 [u:u]—{

»1fZ1=2and 22 = 8, it will be
U3E(0 + 2)\G(0 + 8) = U3E2\G8.

*2: For cyclic transmission area devices, refer to the following manual.
* QCPU User's Manual (Function Explanation, Program Fundamentals)
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Appendix 2.6 Precautions

(1)

(MO0Z1 provides normal pulse output.)

32-bit index modification to extended data registers (D) or extended link registers
(W)

(Universal model QCPU)

For index modification to extended data registers (D) or extended link registers
(W), the following 2 options are available as specification methods of index
registers as in the case of index modification to file registers (ZR).

* Specifying the range of index registers used for 32-bit index modification.

» Specifying 32-bit index modification using "ZZ".

Index modification between FOR to NEXT instructions

Pulse output is possible between FOR to NEXT instructions by using an edge
relay (V).

However, pulse output using the PLS/PLF/pulse conversion (OP) instruction is
not allowed.

[When no edge relay is used]

[When an edge relay is used] (M0Z1 does not provide normal pulse

| S0 e - | S oo

output.)
I — TR TR " VI S 1
FOR K10 FIR K10
RAART Wz 1 LS MOZI

MEXT 3 NEXT

REMARKS

The ON/OFF information of X0Z1 is stored in the edge relay V0Z1.
For example, the ON/OFF information of X0 is stored in VO, and that of X1 in V1.
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Index modification in CALL instruction

Pulse output is possible in CALL instruction by using an edge relay (V).

However, pulse output using the PLS/PLF/pulse conversion (OP) instruction is
not allowed.

[When an edge relay is used] [When no edge relay is used]
(M0Z1 provides normal pulse output.) (M0Z1 does not provide normal pulse output.)
CRLAY e i
K I T I &
CALL PO CAl oo
L P Tt o3 Ty TR 71
CALL PO CAL PO
FEND 3 i FEND
PO 1 VAR po |4 LS MO
RET 2 rRET

®)

(4)

Device range check in index modification

(a) Other than Universal model QCPU
Device range check is not carried out for index modification.
Thus if the result of an index modification is out of the device range specified
by the user, no error occurs and the data is written in another device.
(However, if the result of an index modification is out of the range of user
devices and the data is written in a system device, an error occurs.
(Error code: 1103))
Carefully create programs with index modifications.

(b) Universal model QCPU
Device range check is carried out for index modification.

In addition, device range check can be disabled in the PLC Parameter setting
of GX Works2.

Changing the index modification range from 16 bits to 32 bits or from 32 bits to 16
bits

When changing the index modification range from 16 bits to 32 bits or from 32 bits
to 16 bits, review index modifications in the program.

For 32-bit index modification, the specified index register (Zn) and the next index
register (Zn+1) are used. Be sure not to overlap index registers to be used.
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Appendix 3 Questions and Answers regarding Personal Computer

This section describes basic knowledge regarding personal computer as questions
and answers. Use the information as necessary.

Q1.

A1,

Q2.

A2.

Qs.

A3.

What happens if the resolution of the display is less than 800 x 6007

"lcons", which should be displayed at the top end of the screen, may not be
displayed and operations using the "icons" are not possible.

The screen is designed to display all "icons" in the resolution specified in the
manual.

What is operating environment?

It means the combination of hardware configuration and basic software which can
make full use of GX Works2. Models of personal computers of which operations
are confirmed by Mitsubishi are described in "Models of personal computers of
which operations are confirmed" (PLC-D-375) of Mitsubishi Electric FA Global
Website.

[Programmable controller (Q, QnA, A)] — [Product Details] — [Models of personal
computers of which operations are confirmed]
http://www.nagoya.melco.co.jp/details/plc/confirm/index_j.htm

(Basically, the product operates in the operating environment described in this
manual.)

What kind of phenomenon occurs when the CPU is Pentium® 133MHz or lower?
When the CPU is Pentium® 133MHz or lower, as the processing speed is slow

and it takes a long time to display a screen after an operation, which interferes
with smooth operations.
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Appendix 4 Questions and Answers regarding GX Works2

This section describes questions and answers to solve problems in using GX Works2.

Q1.

A1,

Q2.

Qs.

A3.

During editing of a ladder diagram, each ladder is sometimes enclosed in a white
frame depending on the type of the video card (card which for stores characters,
figures, and pictures to be displayed as data). How can | remove the frame?

Change setting as follows on the "Control panel" of

Windows® 2000/Windows® XP/Windows® Vista® /Windows® 7.
<Operating procedure>

(1) Open the "Control panel".

!

(2) Open "System".
!

(3) Open the "Performance” tab.
!

(4) Press the "Graphics" button.

(5) Set the "Hardware acceleration” setting to the next to "None" (second mark).

Hardware acceleration: Moke J Full

What should | do if error messages "Can not allocate Share memory" and
"Initialization failed" are displayed at the start-up of GX Works2?

Restart GX Works2. Alternatively, restart

Windows® 2000/Windows® XP/Windows® Vista® /Windows® 7/Windows® 8 and
then start GX Works2.

Why does it take a long time since Setup.exe is started until the dialog box is
displayed?

It may take a long time if a resident program such as antivirus software is running.
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Q4. Are there any matters to keep in mind if commercially available antivirus software
application is installed in the personal computer?

A4. 1) When antivirus software is started

(1)

As the initialization process of the software at start-up takes some time,
other applications launched from the "Startup” folder may not run properly.
In addition, the computer may not accept operations for a while after the
antivirus software is contained in the system tray because of the
initialization process.

These phenomena vary depending on specifications of the use
environment (CPU, memory, etc.).

It has been confirmed that they are likely to occur when the CPU is
Pentium® 100 MHz or lower.

If the antivirus software is running on Windows® Me, be sure to close the
antivirus software before installation of the product.

If the installation of GX Works2 is started with the antivirus software in the
"real-time" monitoring mode, the following dialog box is displayed after 2
to 3 seconds.

_delis

IS—HRELELEZ, COFERTBICIE, THEBR %

Sy LTHERDT—2ZHLOI7ALICRELTLES L, LS %
JUwhdRE COTOTSLEIETLET,

L% (0 /R

Close the error dialog box, uninstall the product, and then reinstall the
product.

2) Effects on the system
When the antivirus software is running, the software places burden on the
system as it inspects files.
Thus, depending on the use environment, every operation, such as start-up of
an application, may take a long time.
These phenomena vary depending on specifications of the use environment
(CPU, memory, etc.).
It has been confirmed that they are likely to occur when the CPU is Pentium®
100 MHz or lower.
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3) Effects on applications

If an application does not start up or run properly after installation of the

antivirus software or has a problem of the same sort, follow the steps below to

check the operation.

(1) Uninstall the antivirus software, restart the system, and check how the
application runs again. If the problem still occurs, it is considered not to be
caused by the influence of the antivirus software.

Contact the technical support of the application.

(2) If the application properly runs after the uninstallation of the antivirus
software, install the software again and switch the software to custom
monitoring mode. In addition, remove or place checkmarks in checkboxes
for specifying file extension and monitoring function setting.

If the system does not start up properly even after taking steps (1) and (2),
reinstall Windows®

95/Windows® 98/Windows® Me/WindowsNT® Workstation4.0/Windows®
2000 Professional and the application.
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Appendix 5 Warranty

Please confirm the following product warranty details before using this product.

1. Gratis warranty period and gratis warranty range
If any failure found to be the responsibility of Mitsubishi occurs during use of the product within the gratis warranty period,
the product shall be repaired at no cost via the sales representative or Mitsubishi Service Company.
However, if repairs require traveling overseas from a domestic location or traveling to a remote island or an equivalent
remote location, expenses to send an engineer will be solely at the customer's discretion.
[Gratis warranty period]

The gratis warranty period of the product shall be for 36 months 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 6 months, and the

longest gratis warranty term after manufacturing shall be eighteen 42 months. The gratis warranty period 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 that admitted not to be so by the user.

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

4. Exclusion of loss in opportunity and secondary loss from warranty liability
Regardless of the gratis warranty period, Mitsubishi shall not be liable for compensation of damages caused by any cause
found not to be the responsibility of Mitsubishi, loss in opportunity, lost profits incurred to the user by failures of Mitsubishi
products, special damages and secondary damages whether foreseeable or not, compensation for accidents, and
compensation for damages to products other than Mitsubishi products and other tasks.

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

6. Conditions of use for the product

(1) Mitsubishi MELSEC programmable controller shall be used in conditions where any problem, fault or failure occurring
in the product, if any, shall not lead to any major or serious accident and where the backup and fail-safe functions are
systematically provided outside of the product for the case of any problem, fault or failure occurring in the product.

(2) The programmable controller has been designed and manufactured for the purpose of being used in general
industries. Thus Mitsubishi does not authorize the use of the product in Nuclear Power Plants and any other power
plants operated by Power companies, and/or any other cases in which the public could be affected if any problem or
fault occurs in the product or the use of the product in railway companies, national security or defense organizations,
and/or any other cases in which establishment of a special quality assurance system is required.

Notwithstanding the above, Mitsubishi may authorize use of the product in one or more of these applications, provided
that the usage of the product is limited only for the specific applications agreed to by Mitsubishi and provided further
that the user agrees that no special quality assurance is required.

In addition, if the user is considering the use of the product for aircraft or aerospace, medical applications, train
equipment, transport equipment, incineration and fuel devices, manned transportation, equipment for recreation and
amusement, and safety devices, and/or other applications where there is a significant risk of injury to the public or
property and especially high reliability is required for safety and control systems, the user shall contact the Mitsubishi
representative to exchange necessary specification documents.
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Appendix 6 Programmable Controller Fault Investigation Report

Be sure to attach the document to the product to be sent.

/ /

(Month/Day/Year)

Programmable controller fault report / investigation request

No. ltem Description No. ltem Description
1 | Model (1) Return after repair
. (2) No need to return
2 \F;g’rgl‘(‘)‘;t number / 13 ;’é”dr';” dgu(c)I (3) Return after
P investigation without
3 | Number of modules repair
. Company Er‘lt-erl the proper name (of the report's Address to (Company name)
g name recipient). return the
4 So X 14 | product after | (Address)
7 % Person in & repair /
O = charge investigation oy
— Company 15 Date of / /
8 U name occurrence (Month/Day/Year)
5 S 30 -
& 8 5 | Personin 8 16 Date of / /
8- o= charge installation (Month/Day/Year)
Company Operation
— 17 .
T > name period
6 Q 8 -
s Person in &
oo charge 18 Ambient (1) Normal (2) High (3) Low
7 Contact for 14 (2)5 (3)6 temperature | (4) Others ( )>°C
inquiries
(1) Attached report Memory in
8 | Report (2) Repair slip required 19 Y (1) RAM (2) ROM
use
(3) Not necessary
9 | Request number 20 Systgm .
configuration
Construction
10
number
11 | Arrival number
12 | Branch in charge Sales area code Appendix | (1) Yes (2) No
No. Item Description
21 | Fault description
[ Appendix | (1) Yes (2)No
29 Usage conditions of | (SV/MC/INV)
surrounding devices
23 | Stage of occurrence (1) Installation and adjustment  (2) In operation (3) Others ()
24 Timing of (1) During energization (2) During power-on (3) During operation
occurrence (4) At program change (5) Random (6) Others ()
o5 Frequency of (1) Always (2) Only once (3) In each operation
occurrence (4) () times each month week day cycle (5) Others ()
(1) Pressing RESET switch (2) Power OFF/ON (3) Restarting the system
26 | Process for recovery | (4) Rewriting program (5) Rewriting parameters (6) Module replacement
(7) Repair of wiring (8) Reinstallation of module  (9) Others ()
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Items to be checked on CPU

No. Item Description
27 | Error message (code) (time) ( (/]
28 | Detailed error information
29 | Other error histories
Saving of error histories Check: O (File name: .CSV)
30 | LED lighting status MODE ON (Color: ) Flash OFF
RUN ON Flash OFF
ERR. ON Flash OFF
USER ON Flash OFF
BAT. ON Flash OFF
BOOT ON Flash OFF
31 | Connection to peripheral (personal | RS232 Possible Not possible
computer) USB Possible Not possible
32 | Backups of programs, parameters,
devicepmemorigs, S:?md othefs Check: O
33 | Saving of system information Check: O (File name: .CSV)

Other information
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Appendix 7 QCPU Replacement Checklist

Appendix 7.1 Qn(H)CPU Replacement Checklist (One Document for Each Machine)

Year: Month: Date:

Operator:

Panel name:

CPU model name Q CPU

Settings of switch etc.
—0ON SW

QBN =

STOP__ RUN

O

RESET (N) LCLR

|e|qeo!|dde JoN/e|qeolddy :pieo Alowapy |

Module to be mounted
SERIAL No.
(production information)

Module to remove
SERIAL No.
(production information)

Product information of
the CPU (replacement)

0000000000-

Error description
before replacement

If the user finds the replacement faulty, return the removed CPU to the original place.

Work No. Item Check
c 1 Write the date, operator, panel name, and CPU model name to the right column.
-% 2 Write the switch setting of the CPU to be removed and whether there is a memory card to the right column.
& 3 Attach a panel name label to the surface of the CPU to be removed.
4 Connect GX Developer to the CPU to be removed, and set the PLC type and transfer setup to "PLC Side/F: CPU Module".
Check that there is no error for the CPU to be removed. In addition, create a new project after starting up GX Developer and use
5 the system monitor to check that there is no error for the mounted module.
If some error occurred, write the error code and the error step to the right column and contact the user.
6 Have the user set the RUN/STOP switch of the CPU to remove to "STOP".
(1) Read all programs in the CPU program memory, parameters (PLC/network), and device comments from PLC, and save the
project. Write the project name and file contents to the next page.
g (2) If the intelligent parameter is used, read it from PLC after saving the project above, and save the project again.
§ (3) Select device data and initial device value in the CPU and assign it a file name. (Example: DEVICE; Write to the next page)
% Click the [Default] button in [Device data]. (Scroll the screen to ensure that all devices are selected) After reading from PLC,
= confirm that there is the data and then save the project.
7 (4) If a file register or a local device exists in the CPU standard RAM, write the file name to the next page, read the entire range
into the same project and then save it.
(5) If the file exists in the CPU standard ROM, start up a project newly, as above, read the files, and save it using another project
name. Write the project name and file contents to the next page.
(6) If a memory card is used, read the files and save them using another project as above. However, when an SRAM card and a
file register or local device are used, if the same file name is not used, it is possible to save them to the same project as in (1).
Write the file contents to the next page.
8 Write the SERIAL number, which is on the side of the module to be mounted, to the right column.
9 Set the RUN/STOP switch of the CPU to be mounted to STOP, and set other switches as described. Mount the Q6BAT
connector.
g 10 Have the user tum OFF the power supply of the programmable controller.
QE, 11 Remove the target CPU from the base, and write the SERIAL number on the side to the right column.
—i 12 If the user's identification label is attached to it, move the label to the CPU to be mounted.
2 13 If a memory card is mounted on the removed CPU, move it on the CPU to be mounted.
14 Mount the target CPU on the base in the mounting panel and, if it is to be fixed with screws, tighten the screws.
15 Confirm that the key switch of the mounted CPU is set to "STOP" and that other switch settings are as in the check sheet.
16 Have the user tum ON the power supply of the programmable controller.
17 Check the product information of the relevant module in GX Developer system monitor, and write it to the right column.
(1) Format the program memory/device memory, and standard RAM to be used for the PLC memory. At this point, consult the
user whether it is necessary to reserve the system area, and if it is, configure the setting. However, because this area is only set
when it is formatted, if the user is not sure, do not configure it. [ ] K steps
(2) Select [Include latches] and clear the CPU to be mounted from the PLC memory.
(3) Change reserved steps for online program change. Ask the user the capacity of the reserved steps for online program change
in advance. Reserved step: [ ] steps
18 (4) To the PLC's program memory/device memory, write the files saved earlier (except the device memory) such as parameters
and programs to the PLC, by referring to the next page.
% (5) To the PLC's standard RAM, write the files saved earlier such as a file register and a local device to the PLC, by referring to the
S next page.
g (6) To the PLC's standard ROM, start up the saved project, refer to the next page, and write only the stored files to the PLC (flash
8 ROM).
(7) To the memory card, verify all the files against those in the PLC by referring to the next page.
(8) Consult the user and, if needed, set the clock.
19 Reset the CPU.
To program memory/device memory, click the [Defaulf] button in the [Device data], write PLC's device memory (except "S" (step
20 relay)) to the CPU and verify the PLC. <<* Unset "S" in the device setting.>>
The SM, SD or link device may have a verify error.
If SFC is used for the user's program, consult the user and reset the CPU again.
21 — This is because the existing intermediary data may cause malfunction since SFC starts up from the initial step.
— If there is necessary data for the user outside the latch range, select only that device and write it to the PLC.
22 Check that there is no error for the CPU. Also, check that there is no error for the module mounted on the system monitor.
o 23 Check the error history and, if no user error exists, clear the error history.
E Have the user set the RUN/STOP switch of the mounted CPU to "RUN".
g 24 * The user should have checked the start-up procedure of the system. (Some applications may require to reset again —
“g RUN.)
8 25 If the relevant CPU is connected to a GOT additionally, power OFF and ON the GOT.
2% Check that there is no error for the CPU.
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Write all project names and file names to frames

Circle either of [Applicabl

e/Not applicable]

Program memory [Proj

ect name:

]

Parameter

Program

Device comment Initial device value

[Applicable/Not applicable]

Intelligent parameter

[Applicable/Not applicable]

Device data

Note 1) Before writing to the
PLC, ensure that the
file register, local
device, and name
are correct.

Note 2) A verification error for
some special device
(SM/SD) and link
fresh device (on a
target station) data
may occur during
PLC verification.

aweu 9|4

Standard RAM

File register

Local device

Note) Use the same project as the program memory.
Before write to PLC, ensure that the destination and the
file name are correct. Writing to the PLC shall be done to

the standard RAM.

Standard ROM [Project name:

]

Parameter

Program

Device comment Initial device value

[Applicable/Not applicable]

Intelligent parameter

[Applicable/Not applicable]

aweu |4

Memory card [Project name:

Memory card name

Q2MEM-

aweu |4
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Appendix 7.2 QnU(D)(E)(H)CPU Replacement Checklist (One ocument for Each Machine)

Appendix - 29

Work No. Item Check
c 1 Write the date, operator, panel name, and CPU model name to the right column. Year: Month: Date:
-% 2 Write the switch setting of the CPU to be removed and whether there is a memory card to the right column.
g Operator:
§ 3 Attach a panel name label to the surface of the CPU to be removed. Panel name:
(1) Start new GX Works2, connect it to the CPU to be removed, select the PLC series (QCPU (Q mode)), and configure the CPU model name Q CPU
transfer setup to "Programmable Controller Side I/F: CPU Module". * PLC direct connection
4 (2) Delete the program "MAIN" from the project data. Settings of switch etc.
(3) Delete global device comments from the project data. —
(4) Delete the device memory "MAIN" from the project data. z
5 Check that there is no error for the CPU to be removed, and use the system monitor to check that there is no error for the Qg
mounted module. If some error occurred, write the error code and the error step to the right column and consult the customer. 8
6 Have the customer set the RUN/STOP/RESET switch of the CPU to remove to "STOP". g
(1) Write file contents in the program memory to the next page. Select all of the program range, parameters (PLC/Network/Remote % RESET RUN
password/Switch setting/Intelligent function module parameters), global device comment, and initial device values. Select [Also read %
the remaining reserved step capacity for online program change] in the program "details" to read from PLC. Finally, save the project (in § STOP
a single file format). (If the "Select read module model name" dialog appears after the "Execution” of the read from PLC, select the 3
a implemented model.) Write the save destination to the next page. * Read data other than device data. g
% (2) Select device data (device memory) in the program memory. Select the device memory "details”, and click "Default' on the L
g "Device data detailed setting". (Scroll the screen to ensure that all available devices are selected) Assign a file name for a device
8 data name. (Example: DEVICE; Write to the next page) Module to be mounted
After the read from PLC, confirm that there is the data and then save the project. SERIAL No.
(3) If a file register exists in the standard RAM, write the file name and file size (in bytes) to the next page, read the entire range (production information)
7 into the identical project and then save it. (Select "details" to select the entire range.)
(4) If files exist in the standard ROM, write the file content to the next page, start up new GX Works2, read the files in a similar way
to the above 4-(1) and its following steps, and save them using another project name. However, if it is device comments or MAC ADD.
likewise, and there is no similar file to the program memory, the user can save them to the same project as in (1).
(5) If amemory card is used or files exist, write the file content to the next page, start up new GX Works2, read the files in a similar
way to the above 4-(1) and its following steps, and then save it using another project name. However, if it is a file register or Module to remove
likewise, and there is no similar file to the program memory, the user can save them to the same project as in (1). SERIAL No.
(6) From GX Works2, run [Online] — [Program memory batch transfer] and check whether the content of the program cache (production information)
memory matches that of the program memory.
* If it does not, or if the user cannot check the whether or not it does depending on the CPU version, a message "Do you
transfer...?" may appear. Then, click the "Yes" button to perform the batch transfer so that they will match. MAC ADD.
8 Write the SERIAL number and MAC address (only for the CPU board with Ethemet enabled), which are on the side or under the
face plate of the CPU to be mounted, to the right column.
Set the RUN/STOP/RESET switch of the CPU to be mounted to "STOP". Also, connect the battery connector at the bottom of the Product information of the
9 CPU (module to be mounted)
module.
‘QE) 10 Have the customer tum OFF the power supply of the programmable controller. 0000000000
g 1" Remove the target CPU from the base, and write the SERIAL number and MAC address (only for the CPU board with Ethemet &
2 enabled), which are on the side or under the face plate, to the right column.
& 12 If the customer's identification label is attached, move it to the CPU to be mounted. Error description
13 If a memory card is mounted on the removed CPU, move it on the CPU to be mounted. before replacement
14 Mount the target CPU on the base in the mounting panel and, if it is to be fixed with screws, tighten the screws.
15 Confirm again that the RUN/STOP/RESET switch of the mounted CPU is set to "STOP".
16 Have the customer tum ON the power supply of the programmable controller.
17 Check the product information of the mounted CPU in GX Works2 system monitor, and write it to the right column.
(1) Format the program memory, standard RAM, and standard ROM to be used for the PLC memory. At this point, consult the
user whether it is necessary to reserve the system area, and if it is, configure the setting. However, because this area is only set
when it is formatted, if the customer is not sure, leave it as the default. [ 1K steps
(2) Select "Include latches" and clear the CPU to be mounted from the PLC memory.
18 (3) To the PLC's program memory/device memory, write the files saved earlier (except the device memory) such as parameters
and programs to the PLC, by referring to the next page. Remarks
5 (4) To the PLC's standard RAM, write the files stored before by referring to the next page.
§ (5) To the PLC's standard ROM, write only the stored files by referring to the next page.
E (6) To the memory card, verify all the files against those in the PLC by referring to the next page.
§ (7) Consult the customer and, if needed, set the clock.
19 Have the customer tum OFF/ON the power supply of the programmable controller.
To the PLC's program memory/device memory, select the device memory "Details", and click "Default’ on the "Device data
20 detailed setting". Confirm that "S" (Step relay) is deselected, write to the PLC, and verify it.
<<*Unset "S" in the device setting.>>
The SM, SD or link fresh device may have a verify error.
If SFC is used for the user's program, consult the customer and reset the CPU again.
21 — This is because the existing intermediary data may cause malfunction since SFC starts up from the initial step.
— If there is necessary data for the user outside the latch range, select only that device and write it to the PLC.
22 Check that there is no error for the CPU and use the system monitor to check that there is no error for the mounted module.
_5_5 « 23 Check the error history and, if no customer error exists, clear the error history.
§ g 24 Have the customer set the RUN/STOP/RESET switch of the mounted CPU to "RUN".
(o) * The user should have checked the start-up procedure of the system. (Some applications may require to reset again — RUN.)
25 Check that there is no error for the CPU. If the user finds the replacement faulty, return the removed CPU to the original place.



Write all project names and file names to frames
Circle either of [Applicable/Not applicable]

Program memory [Project name:

Parameter Program

Program Comment

[Applicable/Not applicable]

Intelligent parameter

[Applicable/Not applicable]

Device data

Initial device value

[Applicable/Not applicable]

aweu 9|14

Standard RAM

File register File size

byte

Note) Use the same project as the program memory.
Before write to PLC, ensure that the destination
and the file name are correct. Writing to the PLC
shall be done to the standard RAM.

Standard ROM [Save destination:

Parameter

[Applicable/Not applicable]

Intelligent parameter

aweu 9|i4

[Applicable/Not applicable]

Memory card [Save destination:

Memory card name

Q MEM-

aweu 9|14
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Appendix 8 Reference Material for Cart Conveying System Training Machine

The following describes how to check problems and how to take corrective actions in the practical training in
cart conveying system (Section 6.8).

<Fault example 1>

The cart does not move forward. (No.9 terminal of I/O signal disconnection

terminal block is OFF)

(1) Checking the normal operation — Press the start-up switch.

(2) Assuming the failure — Turn OFF the No.9 terminal.

(3) Producing faulty operation — Press the start-up switch. (It will not operate
properly.)

(4) Investigating the cause of faulty operation — Find the cause of the faulty
operation by ladder monitor.

(5) Restoring the normal condition — Turn ON the No.9 terminal.

<Fault example 2>

The cart does not stop at the position of inspection sensor (No.7 terminal of

I/O signal disconnection terminal block is OFF)

(1) Checking the normal operation — Press the start-up switch.

(2) Assuming the failure — Turn OFF the No.7 terminal.

(3) Producing faulty operation — Press the start-up switch. (It will not operate
properly.)

(4) Investigating the cause of faulty operation — Find the cause of the faulty
operation by ladder monitor.

(5) Restoring the normal condition — Turn ON the No.7 terminal.

<Fault example 3>

The cart does not move backward.

(1) Checking the normal operation — Press the start-up switch.

(2) Assuming the failure — Turn ON X3.

(3) Producing faulty operation — Press the start-up switch. (It will not operate
properly.)

(4) Investigating the cause of faulty operation — Find the cause of the faulty
operation by ladder monitor.

(5) Restoring the normal condition — Turn OFF X3.

<Fault example 4>

The cart does not stop at the workpiece set position.

(1) Checking the normal operation — Press the start-up switch.

(2) Assuming the failure — Turn ON X2.

(3) Producing faulty operation — Press the start-up switch. (It will not operate
properly.)

(4) Investigating the cause of faulty operation — Find the cause of the faulty
operation by ladder monitor.

(5) Restoring the normal condition — Turn OFF X2.
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Appendix 9 Buffer Memory Access Instruction (Abstract from MELSEC-Q/L Programming Manual (Common
Instructions))

Appendix 9.1 Reading One-word or Two-word Data from an Intelligent Function Module (FROM(P), DPRO(P))

Command
FROM, DFRO [ || [ T3 T m [ 2 | © | m }—{

Command
FROMP, DFROP f [ [ T3 [ m [ n2 | @ | m H

n1: Start /O number b of the intelligent function module (BIN 16 bits)

n2: Start address of the buffer memory in which data to be read is stored (BIN 16 bits)
(@: Start number of the devices where the read data will be stored (BIN 16/32 bits)
n3: Number of data blocks to be read (BIN 16 bits)

Settin Internal device JO\O Constants | Others
Satn Bt | Wod | R Bt | Wod | “DCH Zn K, H U
n1 O O O
n2 O O —
@ 0 ~ -
n3 O O _

*1: Specify the first three digits of the start I/O number in four-digit hexadecimal notation.

(1) Function

(a) FROM
Reads the data in n3 words from the buffer memory address specified by n2
of the intelligent function module specified by n1 and stores it in the device
specified by @ and later.

Intelligent function module
buffer memory Device specified by@ CPU module

n2
} n3 words |:> { } n3 points

(b) DFRO
Reads the data in (n3 x 2) words from the buffer memory address specified
by n2 of the intelligent function module specified by n1 and stores it in the
device specified by @ and later.
Intelligent function module

buffer memory CPU module
Device specified by@

n
M — L H |
= (n3x2) words |:> | (n3x2) points
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POINT

intelligent function module device.

Data read from intelligent function modules is also possible with the use of an

For intelligent function module devices, refer to the user's manual (Function
Explanation, Program Fundamentals) of the CPU module to be used.

(2) Error

In the following cases, an operation error occurs, the error flag (SMO) turns on and

an error code is stored in SDO.

Error QO00J/
Error description QO00/ | QnH [QnPH|QnPRH| QnU [LCPU

code Q01

1402 An error is detepted in the intelligent function module at the o o o o o o
instruction execution.

1412 .Cannot. communlpate with the intelligent function module at the o o o o o o
instruction execution.

2110 The !/O number specified by n1 does not indicate an intelligent o o o o o o
function module.
The range of n3 points (2 x n3 points for DFRO) from the device

4101 |specified by @ exceeds the specified device range. O O O O O O

The address specified by n2 is outside the buffer memory range.
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(3) Program example

(a) The following program reads CH1 digital output value of the Q68ADV at 1/O
numbers 040 to 04F to DO when X0 is turned on. (reads data by 1 word from
the buffer memory address 11)

[Ladder mode] [List mode]
N }?—[Fmp Ha K1 00 Ki Step | Instruction Device
0 LD X0
6 [END 1 FROMP H4 K11 Do K1
| 6 END

(a) The following program reads the current feed value of axis 1 of the QD75P4
at I/O numbers 040 to 05F to DO and D1 when X0 is turned on. (reads data
by two word from the buffer memory address 800)

[Ladder mode] [List mode]
0’_:(0 [0FRGP b4 k800 Do 1 IStep | | Instruction [ Device
0 LD X0
6 [END | DFROP HA Kgoo Do K1
| 6 END
REMARKS

1. Specify the first three digits of the start I/O number in four-digit hexadecimal
notation as n1.

QCPU
Power i oes [fova
suppy| OPU [ X10 | a0 faxto faxio gty 7T [ avto | avio

{ 00004 | 00104 | 00201 | 003043] 0040w [10050x | 00704 | 00804 | - -+ .- Start /O number of

SRb /0 assignment setting
Specify K4 and H4 for read start I/O number.

LCPU

CPU module

(L26CPU-BT)
comon| c2U suitin [ Lx0 | Lo [ a0 Leo [ivat | tvio | Lvio [ Lvio

cotind 06 | €6 | co ¥ ADa |iNTiP | R2 | R2 | R2
[ 0000x | 0010w | 0030 | 00404 ] 005044] 0060k J: 00704 | 0090k | 00A0: | 00BOK] -+ -+ - Start /O number of

....... 1/0 assignment setting

Specify K6 and H6 for read start I/O number.

2. QCPU and LCPU offer automatic interlock of FROM and DFRO instructions.
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Appendix 9.2 Writing One-word or Two-word Data to an Intelligent Function Module (TO(P), DTO(P))

_1 means TO/DTO.
Command
TO,DTO [ || L0 [ m [ 2 | ® [ m }—{
Command
TOP, DTOP f— || [P [ nm1 | n2 | ® | m }—{
n1: Start /O number h of the intelligent function module (BIN 16 bits)
n2: Start address of the area where data is written (BIN 16 bits)
(: Start number of the data to be written or the devices in which the data is stored (BIN 16/32 bits)
n3: Number of data blocks to be written (BIN 16 bits)
Settin Internal device JOo\O Constants | Others
Gata Bt | Wod | R Bit |\ Wora | UH'¢H Zn K, H U
n1 O O O O
n2 O O @) —
® ) 0O —
n3 O O @] —

*1: Specify the first three digits of the start I/O number in four-digit hexadecimal notation.
(1) Function

(@) TO
Writes the data stored in n3 points from the device specified by © to the

buffer memory address specified by n2 and later of the intelligent function
module specified by n1.

Intelligent function module
CPU module buffer memory
Device specified by@ 0

~ 2
}nS points |:>

} n3 words

When a constant is designated to ®, writes the same data (value designated
to ®) to the area of n3 words starting from the specified buffer memory. (A
value between -32768 and 32767 or OH and FFFFH can be designated to ©.)

Intelligent function module
buffer memory

CPU module 0
® => §
i ifi ne 5
(When 5 is specified for S) 5 }n3 words
5 (Write the same data)
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(b) DTO

Writes the data stored in (n3 x 2) points from the device specified by ® to
the buffer memory address specified by n2 and later of the intelligent function

module specified by n1.

CPU module

Device specified by@

(n3x2) points

Intelligent function module
buffer memory

n2+1

0
§

ne

(n3x2)
words

When a constant is designated to (®, writes the same data (value designated
to ®) to the area of (n3 x 2) words starting from the specified buffer memory.
(A value between -2147483648 and 2147483647 or OH and FFFFFFFFH can

be designated to ®.)

Intelligent function module

CPU module

O] 0000

(When 70000 is specified for (S))

=

buffer memory

0
4
n2
o 70000 —
— 70000 —
— 70000 —

(n3x2) words
(Write the same data)

POINT

intelligent function module device.

Data write to intelligent function modules is also possible with the use of an

For intelligent function module devices, refer to the user's manual (Function
Explanation, Program Fundamentals) of the CPU module to be used.

(2) Error

In the following cases, an operation error occurs, the error flag (SMO0) turns on and

an error code is stored in SDO.

Error Qoo.J/
Error description QO00/ | QnH {QnPH|QnPRH| QnU |LCPU

code Q01

1402 An error is deteF:ted in the intelligent function module at the o o o o o o
instruction execution.

1412 .Cannot. communlpate with the intelligent function module at the o o o o o o
instruction execution.

2110 The !/O number specified by n1 does not indicate an intelligent o o o o o o
function module.
The range of n3 points (2 x n3 points for DTO) of data from the

4101 |device specified by ® exceeds the specified device range. ©) O O O @) O
The address specified by n2 is outside the buffer memory range.
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(3) Program example

(a) The following program sets the CH1 and CH2 of the Q68ADV at I/O numbers
040 to 04F to "A/D conversion disabled" when X0 is turned on. (writes "3" to
the buffer memory address 0.)

[Ladder mode] [List mode]
X0 - .
o I [TOP W4 K0 K3 K1 LStep I | Instruction Device
0 LD X0
B 1 TOP H4 KO K3 Ki
LEND 6 END

(b) The following program sets the positioning address/movement amount of axis
1 of the QD75P4 at I1/0 numbers 040 to 05F to O when X0 is turned on.
(writes 0 to the buffer memory addresses 2006 and 2007.)

[Ladder mode] [List mode]
o [orop s K2006 KO K1 | Step | I Instruction I Device
0 LD X0
I 1 DTOP U4 K2006 KO Ki
?| [END 7 END
REMARKS

1. Specify the first three digits of the start I/O number in four-digit hexadecimal
notation as n1.

QCPU
Power i aes Jrovar
cuppy| CPU [ @10 [ axio [0 | axiod 4y o avio | avio
[ 00004 | 0010+ | 00204 | 003043] 0040 5 00504] 00704 | 008K | - - -- - -- Start /O number of
Ll 1/0 assignment setting
Specify K4 and H4 for read start I/0O number.
LCPU

CPU module
(L26CPU-BT)

Ly41 | LY10 | LY10 JLY10
N

TP | R2 R2 R2

Powerl ooy | guiten | Buitn | (x40 | Lxao | Lxaod] Leo |
supply, /0 |CC-Link} (g 6 c6 N no4 H

[ 0000 { 00104 | 00304 | 00404 ] 0050:4] 00604 |§oo7o+ [ 00904 | 00A0+ | 00BOK] - -+ -+ - Start 1/0 number of
------- 1/0 assignment setting

Specify K6 and H6 for read start I/O number.

2. QCPU and LCPU offer automatic interlock of TO and DTO instructions.

Appendix - 37



Appendix 10: High Performance Model QCPU Replacement Procedure

Use Qn(H)CPU Replacement Checklist described in Appendix 7.1 together.

POINT

This QCPU replacement procedure describes a referential procedure for a scenario
where the following application programs are installed.
<Application programs>
* All of the program memory, standard RAM, standard ROM and memory cards
are used
* Intelligent parameters (set via GX Configurator) are used.
* An SFC program is used

Appendix 10.1 Preparation

(1) Enter the date, operator, panel name, and CPU model name in QnU(H)CPU
Replacement Checklist.

(2) In the checklist, enter the switch setting of the CPU to be removed and whether
there is a memory card.

RESET (N) LCLR

oD =
iy E 0 Eattings of switch etc.
USER i) —QN SW
BAT. [1m] 5 1
BOOT:! 1] g
on 3 2
| 1 8 3
c — a
A ﬂ:l M Check the switch z 4
o = ! 5
1] [} s 8
Check the memory card pgoimasd g
i @D [ :| sToP__RUN
@D g

(3) For identification, attach a panel name label on the surface of the CPU to be
removed, as needed.
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Appendix 10.2 Data Backup

(1) Connect GX Works2 to the CPU to be removed, and set the PLC type and
transfer setup to "Programmable Controller Side I/F: CPU Module".

1) Connect the CPU with a personal computer

n .: ) () _C"Ck! , using an RS-232C or USB cable.
& Eemifen LS. 2) Start up GX Works2.
S0 \Write ko FLC,..

3) Click the [Online] — [Read from PLC] menu.

S

PLC Series ekt [ 4) Set the PLC series to [QCPU(Q Mode)] and
click the button.
PLC Series:
-
Cancel

5) Select PC side I/F.

GOT  CCIERed oz Modde
Maser Lol

MMMMM

PLC Mode [9CPU @ mode)

Conecton el Lst

PLC Drect Coupled Setting

Connection Test

Aol
- [
. .
R
& ==
3999 = ——
["pc side IF Serial Setting | 6) Select the cable used for connection and
- o] click the button.
R * In this case, we use USB connection as
I“ “SE|‘_| (6) Select!‘ _ Cancdl | an example for description.

O

(To the next page)
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(From the previous page)

onnection. == A
b & b !ﬂ E & L L 7) Set PLC side I/F to the PLC Module.

CCERed  QSetes  NET) PLC
SB  NETI0M)  Board o B Eus Board Board
= = = ag|

8) Click the | Connection Test | button.

CCIE Feld  Head Modle.
Master/Local
Mok

e
e
=
<!

I
o
o
Q
p“
El

ag|
PLC Mode [GCPU @mode)

B 2 e

No Spectication [ Qther Sition e

TmeOu (see) 0 ReyTmes 0
P Tme]
H N o
T
(8) Click!
H N N L« ]

CCIECot CCIEFed  Bhemet  Colmk 2

Fr

Connection Test

NET/100) Cancel
Acoessing Host Saion -
Mgl CPU Setng
] ] 3 g Torget PLC
ot Speciied E
125

5

MELSOFT Appiication =) 9) If properly connected, the screen on the left is
displayed. Click the button.

[ﬂi Successfully connected with the Q02/Q02HCPU.
If not properly connected, the following
screen is displayed. Check the connection
and conduct the communication test again.

M MELSOFT Application

: Cannok communicate with the specified CPU or station. The Following are possible causes.
\1) - Communication time out.
- Cable trouble.
- PLC powier are OFF or reset status,
- USB trouble, Please restart or check USE driver installation,
@ - i communication error dialog Is being displayed with other MELSOFT products, Pleass close the error dialog.

<ES:018085023

BEH L LR E B L 10) Click the button.

g = i
Sesl  CCECo  Colk  Bhend  CERd  QSees  NETO) PLC
e il B B G Bus Board Board
Boad oo
use
0 n
AC  CEGn GOk Ghems o QT CTTed tesdliodie
Vodie NEION)  Modk  Mods Maserocs
Modde. Modd an|
PLC Mode [GCPU @ mode)
[ ® ——
e B e e N PLC Drect Coupled Seting

Connection Test

petee[
bwat [

Tive Ot (5ec) [0 Rty Tmes [0

||

CCECont CCIEFed  Bheme  OCink
o)

NET/I _ menme |

Phone Line Cornecton (24,

cc%m\ Kﬂd sﬁ‘ ik %

NET/10(H)

£ %
TEET (10) Click!

g ﬂ ﬂ ] Target PLC

et Spectied =
A

12 03 4

“Oniine Data Operation [==) . . .
e 11) The Read from PLC dialog box is displayed.
[Serial Port PLC Module Connection(UsB) System Image.... .

B - o - . Click the | Close | button.
) PiCHodute | B inteligent Function Module | Execston Terget Data( 1 ves )
e [
i Modude Dta PoronsirsPogam | _Sdect 8| Concl Al Slctions |
P e
|- ¥l ae2/02HcPU. 1 - 1 | | | _ | |
23 Symbakc fomaton Program Memary..
=S s
- 3 Parameter
-/(2) Giobl Device
=
——
— e =
- R e o
= —=
S 0 6 v B
e cpeston  Setcodk  MClsOsa  WieT  Famathc  GePiChemory  ArameRic
o !
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(2) Check that there is no error for the CPU to be removed. In addition, create a new
project after starting up GX Works2 and use the system monitor to check that
there is no error for the mounted module.

1) Click the [Diagnostics] — [PLC Diagnostics]
menu.

: : (1) Click!
Diagnostics

PLZ Diagnoskics. ..

e

Ethernet Diagnostics. ..

O

—— == 2) Check for errors.
Mooy [SerlPort PLC Modile Comecton(Us8) S
T If there is no error, the screen on the left is
M displayed.
e T T a
e
© Major Emor.
A Moderate Emor
A UserSpectied
[ 21| A pior Eror
s [
PLC Diagnostics — . .
B E—— 3) |Ifthere is any error, click the
| — — | Error JUMP | and | Error Help | buttons to
T — enter the error details in the check sheet.
= Also, check with the user.
) BT .
L e i _]‘_:| Click the | Close | button to close the PLC
. ‘ diagnostics dialog box.
[ Error code { (3) Click! ]
“Enor Figp.
D
A Moderate Eror
A UsecSpecied
| 2 tinorEror
Stop Monitor Create CSV File Close

[r————— 4) Click the [Diagnostics] — [System Monitor]
Diagnostics | Tool  ‘Window  Help menu.

PLC Diagnostics...

Ethernet Diagnostics, ..

CC IE Conkrol Diagnostics. ..
CC IE Field Diagnostics. ..
MELSECHET Diagnostics, ..

T o

Swstem Monitor. ..

Oriline Module Change. ..

O

(To the next page)
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(From the previous page)

O

System Monitor

Connection Chanel List

‘ [Serial Port PLC Module Connection(Us8) System Image. ‘
Operation to Selected Modue
Mo Base
St cPU
Qu2HCPU
Diagnosties
Base Ifomaton List Modue Iformation List  Main Base )
Poner | Base Instaled Base- Parameter 10| Network No. | Master]
Base |Modue Base ModelName | 5 | Type SO | podues ||| |5208| “sot |Seres|  ModelName | Pomt | T | address | StationNo. | PLC
- Power - oner - -
U Q  quzcy .o Sl
00 - Empty - Empty 16pont 0000
o1 Q Qw %Pont Input s®ont 0010
02 Q Qur 6<Pont Output %aint 0050
03 Q  Qe#D 16pont Inteh. tepont 0090
04 lQ QeaoAN 160t Inteh. 16Pant 0040
05 - ety - ety 16Pont| 0080
06 - ety - ety 16pont 000
07 - Empty - Emty 16point_0000
Pt Product Ffomation Lt Close

5) Check that there is no error for the mounted
module.

If there is no error, the screen on the left is
displayed.

If there is any error for the mounted module,
check with the user.

Click the button to close the system
monitor dialog box.

(3) Setthe RUN/STOP switch of the CPU to be removed to "STOP".

(4) Choose all the programs, parameters (only for PLC/network), and device
comments, select [Also read the remaining reserved capacity for online program
change] in the program tab, read from PLC, and enter the project name and file
contents in the checklist.

SL£-6 (1) Click!

& Read from PLC...

#| Write to PLC...

O

C Verly © Deete

EU{§0 - Read e

Online Data Operation =
Connection Channel List
[erial Port PLC Module Connection(US8) System Image....

i & | @ e | ExecutonTargetData( Mo/ Yes )
Tte [
i} Moduie Data Parameter+Program | Select A1 | Cancel Al Seections |
Wlodue Name/Data Nams Title/Project Name | Target | Detai | Last Change
i |
=2 PLC Data
E Fie) )0 1D |
i MAN [m} 2015/08/20 10:32:08
=) &% Parameter O
2P PLC/Network/Remate Password/Swi. 0 2015/08/20 10:3208
=1 8 Device Memory [0 Deai |
& Device Data O
Necessary Sefting( No Setting /  Aready Set )  Set¥ tisneeded( No Setting / Already Set )
Witing Size Free Vome  Use Volume
0Bytes [ | 111,104 3584Bytes Refresh
Related Functions << Execute Close

Remote Operation  Set Clock PLCUserData  Write Title

Memory

P 8 6 v B &4 8

FormatPLC  Clear PLCMemory  Arange PLC
Memory

O

(To the next page)

1)  Click the [Online] — [Read from PLC] menu.

2) Set the target memory to
memory/Device memory].

[Program
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(From the previous page)

O

Conmecon Cranmel Lt

[SerPort PLC Modide Canecton(Us8) Systemimage...

BU{ M - Boad e Cydy  Cpee

i ncrose |8 | ExeatonTwetona( e/ Yes )

[
i) Modue Data

MkN“ Dta Name. Tel/Proed Niame | Targs | Detai Lo Grarge | Taost emo,.
-——-—_—

i
o e 0208 ooen
pv;cm 3) Click! g TStE o 1300 sty

(4) Click!

Grline Doa Operation =25

Necessary Setng( No Seting / Aready St ) St s neeced( 7 Meeady St )
Witng Sze Froa Voume  Use Vokame
O8ytes[ | M0 3584Byes Refresh
Related Enctirs< Bk =

aﬂliiﬁ’ﬂﬂﬂ

o Oomstn  Setod  MCUMONs  WieTae  FemsAC  CewAChemay  AToenc

O

Program Detail Setting ==

Selected Program(Program Fik) | Range [ Allocate Memory for ‘Online Change" I‘
e <

(5) Check!

Allocate Memory for Online Change

(6) Click!

O

.
MELSOFT Application =5

y Parameter already exists.
[ ! Are you sure you want to overwrite the existing file?

O

Read from PLC

ANRNRENENRERNRERE e
NENNNNNENNNNNNNEER  1oof100%

Parameter Read : Completed -
Boot File Read : Completed

Remote Password Read : Completed

Program (MAIN) Read : Completed

Read from PLC : Completed

(9) Click!

™ when processing ends, doge this window automatically.

(To the next page)

3)

4)

5)

6)

7)

8)

9)
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From file selection, click "Parameter +
Program".

*

Even if the intelligent parameter exists,
do not select it.

Click the __-i-' | button of the program.

Select [Also read the remaining reserved step
capacity for online program change].

Click the button.

After the display returns to the Read from
PLC dialog box, click the button.

The message box is displayed. Click the
Yes for All | button.

When the read is completed, the dialog box

on the left is displayed. Click the
button.



(From the previous page)

e — = 10) Close the Read from PLC dialog box.
EFET I SON ) 2801 0 e 35 3 G i e G B B O 5 BRI s SRR 268
L From the project data list, double-click
\ . "Program settings" — "No execution type" —
L - o "(program name)".
47»—[ b} (o
PR -
I ) The read program is displayed.
el n
a
| I ‘ y -
;':.:n.._ | b
11) After reading from PLC, click the [Project] —
[E- MELSOFT Series GX Works2 (Untitled H ) 9 ’ . [ ) ]
- [Save as] menu to name the project.
:| Project | Edit  Find/Replace  Compile  Wiew
£ [ tew.. Crr+ * Be careful not to forget the save location.
;| E¥| Open... Ctri+0
: (oss (11) Click!
: E Save Chrl+S
| Save As... |
CompressiUnpack 3
SR - 12) In the "Program memory" field in the
e e —— Qn(H)CPU Replacement Checklist, enter the
B - peor e P project name and file contents (files read).
fill PLcHodule |0 | Execution Terget Data( I Yes )
S | Also, enter whether or not there is a
Module Name,/Data Name Tile/Project Name. ‘Targe\ ‘oem\ I Last Change. . 7Targm l:errmry‘ : Size. pa rameter.
Flle name 15/08/20 10:32.08 2140 Btes
& M 15/08/20 10:32:08 564 Bytes.
& Device Data
Necessary Setting( No Setting /  Already Set ) Set f it is needed( /  Aready Set )
it OBytes [ ﬁ“vc‘m‘w'nwa U“V“‘m:ww;s Refresh
Related Functions<< Execute Close
A B W g €
Write all project names and file names to frames
Circle either of [Applicable/Not applicable]
N

Program memory [Project name:

1

Parameter Program

Device comment

Initial device value
<

[Applicable/Not applicable]

< Enter

Intelligent parameter

[Applicable/Not applicable]
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(5) If the intelligent parameter is used, save the project, read from PLC, and save the
project again.

Online Data Operation == . . .
e 1) Confirm that the intelligent parameter is used.
[Serial Port PLC Modue Connecton(USe) System Image.

S I - Read  we  verty € poee
(1] L] | Executon TargetData( / Yes )
Tee |
il Module Data BorametereProgam | Select Al | Cancel Al Selections |
Modue Name/Data Name Ttle/Progect Name. Target | Detal Last Change Target Memory Size
_—--——_
- __)PLC Data
—= (Program Fie) O Detai [
F 7. 2304 Bytes
- @3 Parameter
766 Bytes.
216 Bytes.
s
— .
OBytes| | 10552 4.096Bytes Refresh
Related Functions << CEieate ]| Cose
U T v B &4 8
I s Aciaeos  wame  men Cancian Aot
o s

Oniine Dsta Operstion === H H
e 2) Select the intelligent parameter.
[SerialPort PLC Modue Connecton(USE) System Image. .

ﬂ‘ m « Read  © Wre C Vedfy € Delete .
@ e |8 e 750 3) Click the | Execute | button.
L
fli} Moduie Data ParanetersProgan | Select 4| Canoel Al Selectons |
e e e e
Bl | | - | [
- _)PLC Data
= om Program(Program Fie) 0 Deat]
i MAIN 2015/08/20 10:57:40 2384 Bytes
P —— =
23 rtebgent Funcion Modue (ntil St v (2) Se|eCt! 216 Bes
&8 Device Data
T Cm) | ST
i, e
Bytes | 1105%2 4.096Byes Refresh |
FLUS (R
CEEEEG wow  uon Ummh o ey st
sy s

4) Close the Read from PLC dialog box, and

then click the [Project] — [Save] menu to

EW‘ Edit Fnd/Replace  Compile  Yiew .
| ] new... - save the project.
_ B Qper, .. tr|+O
7 Clase
|B Save Chrl+5
Save As...
E Compressflnpack »

O

5) Enter whether the intelligent parameter is selected in [Intelligent parameter] field in Qn(H)CPU
Replacement Checklist.

Write all project names and file names to frames
Circle either of [Applicable/Not applicable]

Program memory [Project name: 1
Program Device comment Initial device value

Parameter ‘
[Applicable/Not applicable] |

[ Intelligent parameter |
| [Applicable/Not applicable] |

f

Enter
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(6) Select a device data and initial device value in the CPU and name a file.
Click the [Default] button in the [Device data] tab. (Scroll down to confirm that all
the devices (including X/Y) are selected.)
After reading from PLC, confirm that there is the data and then save the project.

1) Click the [Online] — [Read from PLC] menu.

Diagnostics  Tool  Wwindow
& Read from PLC...
§| Write to PLC. ..

O

D . 2) Set the target memory to [Program
. e memory/Device memory].
B‘ mﬁﬁead C Wite C Vedy € Delete
[l |a e | Executon TargetData( I Yes )
L
i} Modse Data ParametersProgram | Select 1 | Cancel Al Selectons |
Module Name/Data Name Title/Project Name Target | Detal Last Change Target Memory Size
& il 1 | | |
-/ [")PLC Data. Prog
/%8 Program Program Fie) 0O o=
F [8] 2015/08/20 10:59:54 | Wemoy”
- Parameter 1
P PLC/Network/Remate Fassword,/Swt. 0O 015082010595
Necessary Setting( No Settng /  Aready Set ) Set f tis needed( /  Mready Set )
apcher 0Bytes [ |MMM"H,W U”w";smﬂu Refresh
Related Functions<< _IE'M D‘!_‘
P B B &4 %
s e niveos et remele | cosnonny e
—— = 3) Select device data and an initial device value
} [Serial Port PLC Modue Connecton(USE) System Image. (if any).
j ST - Read e Cydy Do
| i picrodue |8 | Executon TargetDataC =D
e - .
L = 4) Press the _Detzil| button for the device
Tele /Project Name. Pﬁbﬂaﬂ Last Change Target Memory Size. memory.
m] — 2015/08/20 10:59:54 2384 Bytes.
- 4% Parameter .
9 PLC/Network/Remote Password/Sw. =] 2015/08/20 105854 722 Bytes
:a;:m ﬁ"@
‘ (3) Check! (4) Click!
Necessary Setting( No Sel Already Set
Lo b OBytes [ .Free\/nhnT“ 104 u.va...;w% Refresh
— =T
P 8 6 v B 4 @

O

[oevce oot oot st — 5) Click the | Default | button.

Device Data Name [ MAIN
- Device Selection
¥ Internal Device Memory  pefat |
Input Colump ———————————————————
" Points+Start @ Start+End
\ [
Device Name Sym. | Radix | Device Point CI k
AT e e (5) Click!
v _[Output v 16 [8192
v M 0 [s192 o 8151
v |Latch relay 10 8192 0 8191
v |Link relay 16 8192 0 IFFF
v i 10|20 o 2047
v _|spedil link relay & 16 2048 0 7FF
v [Edge relay v 0 |20 o 2047 hd
Buffer Memory
™" Link Direct Device I Head 1/0 No. (ast 1 digit is not required)
Board No. |1 0
] Cancel

O

(To the next page)
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(From the previous page)

O

|

-
MELSOFT Application

Apply device point of PLC parameter device setting for device range of
device selection.
Are you sure?

O

r N
Device Data Detail Setting =5
Device Data Name | DEVICE j
- Device Selection L}
¥ Internal Device Memory (8 ) | n putl Default
[~ Input Column
" Points+Start @ start+End
Device Name Sym. | Radix | Device Point Start End =
X 16 0 1FFF
Y 16 [8192 o IFFE
M 10 [s192 0 8191
L 10 8192 0 8191
B 16 8192 0 IFFF
F 10 |04 0 2047
sB 16 |2048 0 FF
v 10 048 0 2047 -

not required)

Hveson
D oot % EnilRepae Comple Vew Grine Doy Dograsis ool i
DBASL BB e ARG 2SRR
EFIET ET I SN Y B i i i :
promeeeey 3% Devke Memory oBVIE
=

PN

SEEEEEIEEEEOE

838

BE3

]
o
o
o
o
0
o =
- s
L, UserLiary oo 7
2 oo postion B -
- 3 |
il L)
= Tt T o

[EE MELSOFT Series GX Works2 (Untitled H

i Project | Edit  EindiReplace  Compile  Wiew
I wew.. Chrl+h
i| B3 open.. (11) Clickl )™
.| Close

[B Save Chrl+5

Save As...
E Compressfnpack, 3
(To the next page)

6) The message box on the left is displayed.
Click the button.

7) Check that all the devices (except the
retentive timer) are selected ([v)).

8) Name a device data name.

Example of device data name: DEVICE

6) Click the button to read from
PLC.

10) Select the read file.

11) Confirm that the device data exists.

12) Close the Read from PLC dialog box, and
then click the [Project] — [Save] menu to
save the project.
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(From the previous page)

O

13) Enter the device data name and initial device value name in [Device data] and [Program memory]
fields in Qn(H)CPU Replacement Checklist.

Write all project names and file names to frames
Circle either of [Applicable/Not applicable]

Program memory [Project name: 1 —
Parameter Program Device comment Initial device value
[Applicable/Not applicable]

e Enter

Intelligent parameter
[Applicable/Not applicable]

Device data

(7) If afile register exists in the CPU standard RAM, enter the file name and file size

(in bytes) in the checklist, read the entire range into the identical project and then
save it.

1) Click the [Online] — [Read from PLC] menu.
(1) Click!
Diagrostics  Tool
& pead From PLC...

ENWrits o FLC..

\indiow

Online Data Operation

= 2) Set the target memory to [Standard RAM].

[SeralPort PLC Modie Connection®Us8)

e
| R - gesc e e Check that the file register exists.
i || R |  Exeaution Target Data( I Yes )
Trle [
fifiid Modue Data Parameter+Progam | Select Al | Cancel Al Selectons |
Module Name/Data Name Title/Project Name Target  Detail Last Change Target Memory Size
1»’3?\.00:;

= & Fie Regter Detai] %
SMAN 2015/08/20 11:07:58 65535 Byes
| (2) Set!

Necessary Setting( No Setting /  Already Set ) Set f tis needed( / Aready Set )
Witing Size. Free Volume Use Volume
Bytes 35,536 65.536Bytes Refresh
Relted Eunctions << e
] _I' ) o w{‘ g
Remote Operation Set Clock PLC User Data Write Title

FomatPLC  Clear PLCMemory  Arrange PLC
femory.

O

(To the next page)
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(From the previous page)

O

e 3) Select afile and check that the entire range is
— s | | selected.

-1

il picr | B inteBgent Functon Mode

| ExectonTargetDatal 1o/ Yes )
Tee |

filii} Module Data

PorametersProgom | Select 1| Cancel A8 Selectons |
Vede Nowe D Nome

Tiie/Project Name | Target | Detai | Last Crang

(3) Select!

Neosssary Seting( No Settng /  Aready Set ) Set¥ kisneeded( 1o Setng /  Aready Set )
Witing Size Free Volume Use Volume
OBytes| 6553 655%Bytes Refresh
Related Eunctions <<

[CEesieT] oo

S 8 6§ 6 B & 8

Remote Operation et Clock

PLCUserData  WriteTite

FormatPLC  Clear PLCMemory  Arrange PLC
Memory

O

4) Enter the file name and file size in the [Standard RAM] field in Qn(H)CPU Replacement Checklist.

PLC verification. ‘ [

I I ]
Stand.ard R.AM n n Note) Use the same project as the program memory.
File register File size — Enter
byte and the file name are correct. Writing to the PLC
I~ shall be done to the standard RAM.
Standard ROM [Project name: ]
Parameter \ \ Program | Device comment | Initial device value
e ) 5) Click the | Execute | button to read from PLC.
e —
EU{ TN - Read  cuee ey o
il Pichoduie | B ihoentruncionvodie | ExeionTrgetData( 1o/ Yes )
Tte |
i} Modie Data

Poameter-Progom | Select 8| Concel Al Seectons |

Tite/Project Name | Target | Detall | Lzt Ghange

M Detal
v

2015/08/20 110758

Necessary Seting( No Seting /  Akeady Set ) Setfisneeded( o / Aready Set )

Free Vome  Use Volume
sssp

(5) Click!

¢

OBytes[

Remote Operaton  SetClock  PLCUserData  Write Tite

FormatPlC  Clear PLCMemory  Arange PLC
Memory Memory

[BE MELSOFT Series GX Works2 (Untitled H

i Project | Edit  FindfReplace  Compile  Wiew
I Hew.. Crrl+
4 O [+
. . +
i| 2 open ©) Clickl J'
5 Claose
B save Chrl+5 |
Save bs...
Compress/npack, 3

6) Close the Read from PLC dialog box, and

then click the [Project] — [Save] menu to
save the project.
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(8) If the file exists in the CPU standard RAM, start up a project newly, as above, read
the files, and save it as another project.

52.0 (1) Click 1) Click the [Online] — [Read from PLC] menu.

& pead from PLC...
20 wWrite to PLC...

O

T == 2) Set the target memory to [Standard RAM]

P

e At oD e and check for the file.
B‘ m © Read  ( Vime © Yerfy € Delete

i I'] | Exequton Target Data( I Yes )

e |

fifiij Moduie Data EaametersProgam | Select A | Cancel Al Selections |

Module Name/Data Name Ttle/Project Name Target | Detail Last Change Target Memory Size
| | | | ——
=) PLC Data Standard ROM
/fm Program(Program Fie) O Deal]
7 MAN 2015/08/20 11:10:46 2140 Bytes
- 5 Parameter O
P PLC/Network/Remate Password/Swe 2015/08/20 11:10:46 564 Bytes
(2) Set! |
Necessary Setting( No Setting /  Already Set ) Setf it is nesded( ettng /  Already Set )
. St
OBytes | | | 111,104 3.584Bytes Refresh

Related Functions << ([ Beecite ]|  Close

S0 6oe €4 E

Remote Operation Set Clock PLCsev Data Write Title Format PLC Clear PLCMemory ~ Arrange PLC
gty s

* If the file exists, the tasks are as follows:

1) Click the [Project] — [New] menu.

(||j New... Ctrl+h |]
| F¥ open... ChrO
.l Close

T = 2) Set the PLC series and PLC type and click
the button.
Series: IQCPU {Q mode) LI
Tz @Z/QUZH =l
Project Type: @e Project ;I
A [ Use Label
Language: ILaddar LI

(@) setect )

O

(To the next page)
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(From the previous page)

MELSOFT Series GX Works2 rs__<|

f E Do wou wank ko save the project?
L]

Mo | Zancel

Online Data Operation =)
Cormecion Gl st
[SeralPort PLC Hodde Comecion(US8) |
BU{IHER - Rosa e Cut e
m £} | Executon Target ota( e )
e
i) Modde Dota PounetorsPogon_| _Sdect | Cancel A Sectors |
Ve e D e T Vame— Tae ou |— Gee | ooy S
9 I N
EETTY ron
- Nom Program(Program Fle) L D
A AN 2015/08/20 111046 2140 Bytes
35 Parameter O
Pric o080 11048 s64 s
Necssay Seting Mo St/ AsadySat ) St ki / ey )
[— FooVobme  UseVohme
0Bytes 11104 3584Bytes Refresh.
Reted Fuctons<< e
fmcecpesten  seicok  MCUeDua  WieTie  fomAc  GewACHemoy  AreweRc
i ety
Online Data Operation =)
P —
[Serial Port PLC Module Connecton(Uss) ‘System Image.
SR - oo e oy O
il Picrodue |8 | Evecuton Tergetoata( I v )
we |
il Mockie Duta EaomsersPogon | sokct 1| Coce A Soechors
Modude Name/Data Name Tele/Project Name Target | Detal Last Change. Target Memoy Size.
FORCRY e e T
S Picos Sandord U
i)
PN v 150820111046 20t
By Parameter v
o [ v N2 11106 st
‘ [\
"‘“"’V"‘“"“""‘ 7 LD
W Sae oo Vokme Use Voo
e T Sstibes Refiesh
Related Functions << [ grecite } Close
P 0 6 v B @ 8
femteopesion  SetCod  ACUmDsta  WieTie  Fameic  CeaPCHemy  Aragec
ey oy
Program Detail Setting [
Selected Program(Program Fie) Range [ Alocate Memory for ‘Online Change' |
[MAIN [Whole Range -

Allocate Memory for Online Change

‘ [~ Merge Peripheral Statement/Note

oK Cancel
:i (7) Click! =)

O

(To the next page)

3) The message box on the left is displayed.
Click the button.

4) A new project starts up.

5) Click the [Online] — [Read from PLC] menu

and set the target memory to [Standard
ROM].

6) From the file selection, select all of the
program, parameters (PLC/Network/Remote
password/Switch setting), and global device
comments and click the [zl button for the
program.

*

Even if the intelligent parameter exists, do
not select it.

7) Select [Also read the remaining reserved step

capacity for online program change] to read
from PLC.
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(From the previous page)

[BF MELSOFT Series GX Works?2 [Untitled H

raject | Edit  FindiReplace  Compile  Wiew

[ Hew.. Chrl+h

| ¥ woer.. ik

: oz (8) Click!

H save kS
Save Az |
CompressiUnpack, 3

O

8) After reading from PLC, click the [Project] —
[Save as] menu to name the project.

9) In the [Standard ROM] field in the Qn(H)CPU Replacement Checklist, enter the project name, file
names and whether one or more parameters exist.

Standard ROM [Project name:

Parameter Program

Device comment

Initial device value

[Applicable/Not applicable]

Intelligent parameter

[Applicable/Not applicable]

Enter

10) If the intelligent parameter exists, select "Online" — "Read from PLC" and set the target memory to

===
System Image f PL C
B - read e C ey € poke )
il Picroduie |8 | ExecutonTar et ata( I e )
e |
i) Mode Data PaameecsPogan | Seectdl | Canos A Slsctins
Wodde Nome Dt ame Tie/Proect Nave  Taret | Deial | Los Ghange | _Tael ey | S0
’ ¥002/a02HcPy
=/7PLC Dea Stnderd FOM
[ =2 Pogan(Progan Fe) el
AN 0 201508720 113408 a4
D Panetr
Ys 5 2150820 113408 756 Byes
23 e Funcion Mo (nkal S %] ez 21681
N“M‘W“"‘ i
- Fee Vokme
oBes Refresn
AL 7]
s 2 2
Remtsperston  SetCok  PCUsrDots  WiteTHe  FometPlC  CesPCMemary ArangePlC
emery ey

[EF MELSOFT Series GX Works2 (Untitled H

i| Project | Edit  Find/Replace  Compile  Wiew
I mew... Chrl4+
i Qpen... . I
= (12) Click!
.| Close
H Save Chrl+3 |
Save As..,
Compress/Unpack 3

13) Enter whether the intelligent parameter is

Replacement Checklist.

11) Select the intelligent parameter and read

12) Close the Read from PLC dialog box, and
then click the [Project] — [Save] menu to
save the project.

Standard ROM [Project name:

Parameter

Program

Device comment

Initial device value

[Applicable/Not applicable]

L —

Intelligent parameter

[Applicable/Not applicably
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(9) If you use a memory card, read the files and save them as another project as

above.

However, when an SRAM card and a file register or local device are used, if the
same file name is not used, it is possible to save them to the same project as in

(4)-

Enter the file content in the checklist.

=2, g (1) Click!

Online | Debu Diagnostics  Tool  wWindow

| ——

&1 Read from PLC,.,

W Yrike ko PLC,,,
Eee—— =
e Ao e ——

© Yerdy € Delete

S{[H - 5o
i 8

TRe |

i} Modue Data

| Exeauton Target Data( I oves )

ParametersProgram | Select Al | Cancel Al Selections |

Wodde Name/Data Name Tte/Project Name | Target | Detal

21
=~ \PLCDsa

= om Program(Program Fie)
8 MAN
B

ometer
B PLC Network/Remcte Passwont/Swt

(2) Select either of Memory card
(SRAM), (Flash), or (ATA)!

Tecessary Seting{ 1o Setg
Witing Sze Free Vol

OBytes ||

reody St ) SeF s nesdedl 7 Raeady Set )

Use Volume
3504Bytes

11,104

Refresh

Related Functions <<

Ereate

cose

L &

Remote Operation  Set Clock

B ®

PCUserData  WrteTite

€

FormatPLC  Clear PLC Memory
Memary

ququququ

O

1) Click the [Online] — [Read from PLC] menu.

2) Set the target memory to [Memory card
(SRAM), (Flash) or (ATA)].

3) Enter the file names in [Memory card] field in Qn(H)CPU Replacement Checklist.

Memory card [Project name: ——

Memory card name

Q2MEM-

Enter

4) Check if the file names are the same as those in (4).

Program memory [Project name:

1

- Check whether they are the same

Parameter ——Program Device comment | Initial device value
[Applicable/Not applicable] L MAN e
—
Intelligent parameter
[Applicable/Not applicable]
Memory card [Project name: ——— ]
Memory card name L MAIN
Q2MEM- —

O

(To the next page)
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(From the previous page)

O

""" p? C:AGX Wo

| Project | Edit ind/Replace  Compile  Wjew
A0 new... Chrl+Hy
/% Open... Chrl+0

' Close

O

New Project ﬂ
Series: IQCPU (Q mode) LI
Type: @QUZH =
Project Type: [ simple Project ~|

A ] Use Label
Language: ILad er j

A

(16) selectt ) ((2) Siek!

(8) Click!

|¢.- Read Fram PLC..,
5| Wirike to PLC, ..

O

Online Data Operation ===

[Serlort PLC Modde Comecton(US8) System image..
H{ mﬁﬂsad © e © Verty € Delete

e || ; | ExeutonTargetotal 1o [ Yes )
e

i} Modude Data ParametersProgam |  Select | Cancel Al Selectons

Modue Name/Data Name Ttle/Project Name Target | Detal Last Change.
£ I I -
BT
m ProgamiProgam Fe) o=
X
B Parmter O
peic Pasenort/Sut

r

(9) Select either of Memory card
(SRAM), (Flash), or (ATA)!

.

T TR T TR T
- EFED
L | 1004 3584Bytes Refresh
= ==
uP B 5 B & ®
ERE it i e Fownd Gamomy s

s ot

(To the next page)

5) Click the [Project] — [New] menu.

6) Set the PLC series and PLC type and click

the button.

7) A new project starts up.

8) Click the [Online] — [Read from PLC] menu.

9) Set the target memory to [Memory card
(SRAM), (Flash) or (ATA)].
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(From the previous page)

O

Online Data Operation ==
Connection Chanmel List
[[Seril Port PLC Module Comecton(US6) System Inage...
T TR
il Picrodue | F o | EreaonTargetbata( to | Yes )
Tt |
i Modue Data panmetesPogan | Seoct A1 Capl A Seections |
Wodie Name/Data Name Tie/Project Nome | Torgel | Detai | Losl Change | Targel Memon, S
|| [
[F\PLC Data Memory Cad(SR..
Program Program Fie) ICIITE
0 MAN “ 2015/08/20 095800 2152 Byes
1 Parameter “
B PLC/Network/Remte Password/Sw. “ 2015/08/20 095800 464 Bytes
- Bl Regter “
& MAN vl 2015/08/20 03:58:02 65536 Bytes
Necessary Seting( No Settng /  Aready Set ) Set  tis needed( o/ AradySet )
Wiiing Size free Volme  Use Volume
OBytes | | 967.168 68.608Bytes Refresh
Related Functions << _Bxeaie | Cose
P B8 6 B d 8
RemoteOperation  SetCock  PLCUserData  WrteTte FomatPLC  Clear PLCMemory  ArangePLC
Memory Vemory
Oniine Data Operation =
Connection Chamel st
[SerlPort PLC Modie Connecton(Us) System Image...
B‘ mﬁBead © Wie C Yedy € Delete
il PLcoduie | B noe | Exeaston Target Data( 1 ves )
e [
7 Mockie Dta Poranetesfrogom | Seloct 1| Canoe A seectons|
Wode Name/Data Name Tiie/Prject Name | Target | Detal | Last Change | Targe Memory S
=1
<[C)PLC Data Card(SR.
(=158 ProgramProgram Fie) O Dol
A MAN 5] 2015/18/20 095800 21528pes
o] 0
DolC Passuord/Sug 1 0 464 Bytes
- B e Regster Bl l
MAN v 2015/08/20 095802 65536 Byes
(12) Select! |,
Witing Sz Froe Vokme  Use Vlume
OBytes | 96
Related Eunctions <<
il =
AL %
RemoteOperaton  SetCock  PLCUserDats  WriteTde  FomatPLC  CearPiCMemory  AvangePLC
Memary Memory

fBF MELSOFT Series GX Works2 (Untitled H

i Project | Edit  Find/Replace  Compile  Wiew
U] Hew.. Chel+M
| P Cpen... Ctr+o
:| Close (14) Click!
| save Chrl+S

) ="

I Save As...
d Compress/Unpack 3

O

10) Read the files.

*

If a file register exists, check that the
entire range is selected.

11) If "The parameters and device memory..."

screen is displayed, click the button.

12) Read only the file register.

13) Close the Read from PLC dialog box.

14) After reading from PLC, click the [Project] —

[Save as] menu to newly save the project.

15) Enter the project name in the [Memory card] field in Qn(H)CPU Replacement Checklist.

—_—

| Memory cardI[Project name:

IA
1™

Enter

Memory card name
e N

4
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Appendix 10.3 Replacement

(1)

MITSUBISHI

SERIAL 100815102325046-B

[

2« MITSUBISHI ELECTRIC MADE IN JAPAN

)

@)

(4)

®)

(6)

(7)

(8)

)

*

CPU UNIT (PASSED)
MODEL QO2HCPU /
MAX 28kstep

Enter the SERIAL number on the side or front (N/A in some cases) of the module
to be mounted in the checklist.

MELSEC-Q

SanG 0.54A

T BOM1 IND. CONT. EQ
s LJUS LISTED

Set the RUN/STOP switch of the CPU to be mounted to "STOP", and set other
switches in the same way as for the removed CPU. Also mount the battery
connector.

Turn OFF the power supply of the programmable controller.

Remove the target CPU from the base and enter the SERIAL number on the side
or front in the checklist.

If an identification label is put, move it to the CPU to be mounted.

If a memory card is mounted on the removed CPU, move it on the CPU to be
mounted.

Mount the target CPU on the base in the mounting panel and, if it is to be fixed
with screws, tighten the screws.

Confirm that the RUN/STOP/RESET switch of the mounted CPU to "STOP" and
that other switch settings are as in the check sheet.

Turn ON the power supply of the programmable controller.

An error may be displayed for the CPU, but please continue with the task.
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Appendix 10.4 Data Restoration

(1) Check the product information of the corresponding module in the GX Works2
system monitor, and enter in the check sheet.

R I == 1) Click the [Diagnostics] — [System monitor]
e | | [eRER G N i menu to display the system monitor dialog
e box.
s 2) Click the | Product Information List | button.
Base Inforation List ‘Module Inforation List ( Main Base )
Soce Mode | Gase Modeltame | FON | B2 s SIS || louans O Iseies modelteme  pont e b |
T (2) Click! loee
rEE T Yt |
S = = T
i =) 3) The product information list dialog box is

Sort:

@ Order by Ingtallstion "~ Order by Type Name

displayed. Check the product information
(serial number, etc.) of the corresponding

e | 50 s | voddvame | pant | IO M i v | rodelini modul
Base | Sot Type s Model N ) - Serial Ver | Producton Number odule.
v ou ou Q  ouzicu

o o - Empty - -

T Qo s®ont 0010

b 2 ouput Qo ow s®ont 0050 - -

b 3 Itk o oswp 160t 0090 0205100000000 _B

0 4 e Qo geman 1ot 000

b s - Empry - - Confi

o s iy (3) Confirm!

CREZ - Empty

Create CSV File

O

4) Enter the product information in the [Product information of the CPU (replacement)] field in Qn(H)CPU
Replacement Checklist.

Product informai
odule to be mounte

o 2
9 | Setthe RUNSTOPIRESET switch of the CPU to mount to "STOP". Also, connect the battery connedlor at the bottom the mode.

10| Have the customer tum OFF the power supply of able controlier.

11| Remove the target CPU from the base, and write the SERIAL number and MAC address (only for the CPU board with Ethernet
|| enabled) which are on the side or under the face plate, to the right colurmn.
12| Ifthe customers identification label s attached, move it to the CPU to be mounted.

13| Ifamemory card is mounted on the removed CPU, move it on the CPU to be mounted.

14| Mount the target CPU on the base in the mounting panel and, it s to be fixed with screws, tighten the screws.
15| Confim again that the RUN'STOPIRESET switch of the mounted CPU is set o "STOP".

16| Have the customer tum ON the power supply of the programmable controller
17_| Check the product information of the mounted CPU in GX Works2 system monitor, and wiite it o the right column.

(1) Fomat the program memmory, standard RAM, and standard ROM to be used for the PLC memory. At this point, consut the
user whether it is necessary to reserve the system area, and if it is, configure the setting. However, because this area is only set
when itis formatted, i the customer is not sure, leave it as the default. [ ] K steps

(2) Select "Include latches" and dlear the CPU to be mountedfrom the PLC memory.

1o | (3 Tothe PLC's program memory/devioe memory, writ the fles saved earfier (except the devioe memory) such as parameters

A

Replacement

Error description|
before replacemgn

Enter

U

5) Close the product information list dialog box and the system monitor dialog box.
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(2) Format the program memory/device memory, and standard RAM to be used for
the PLC memory.
At this point, check whether it is necessary to allocate the system area and, if it is,
configure the settings.
However, because this area is set only when formatting, if you are not sure, there
is no need to configure it.

1) Click the [Online] — [PLC Memory Operation]

Online J Debug Diagnostics Tool Window Help — [Format PLC Memory] menu
& Read from PLC... | | S e “ELﬂél'i
S Write to PLC.. & K| A1E Ak 4TH g | 3 e
D cFl0 | sF? sF3 aF7 aFsé | safS safé s:
Verify with PLC...
Remote Operation(S)...
Redundant Operation...
Password/Keyword » (1) Click!
Soft Security Key Managem
PLC Memory Operation » Eormat PLC Memory...
Delete PLC Data... Clear PLC Memory...
PLC User Data 14 Arrange PLC Memory...
T e 2) The Format the PLC memory dialog box is
oot Charnel Lt displayed. Set the target memory to
Comecton ieface [ 158 S FicKoiss "Program memory".
Target PLC Hetwork o [T Station No. [Fost™ PLC Type [202/002H
Tae ey (2) Select!
Format Type
@ Do not create a user setting system area tthe required system area only)
" Create a user setting system area
oo orae - C—
[o=]
T = 3) Select the format.
- Connection Channel List
Comocton bistoco. B %2 | *  Set the system area if it is necessary to
Target PLC Network o [T Station No. [Host PLC Type Q027002H allocate the area
T el Program Merory S (3) Select!

Fort e 4) Click the button.

" Do not create a user setting system area the required system area only)

@ Create 3 user setting system area

High speed monitor area from other station 1 K Steps
40—1 5K Steps)

\ Online change area of multiple blocks K Steps

[(4) Click!

O

MELSOFT Application =5

-

5) The message box on the left is displayed. Click
the button.

Memory will be formatted.
I . Do you want to continue?

The program memory or device memory is
formatted.

(To the next page)
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(From the previous page)

O

[[Format PLC Memory =) 6)
- Connection Channel List
Connection Interface  [USE <> [PLC Modue
Target PLC Hewwork Mo, [T Station No. JFost  PLC Type Q027Q02H 7
)
oot o T
- Format Typ

' Do not create a user setting system area the required system area only)

other statior 1 K Step
0-15K Step

(7) Click! l—» Buecute_|

Close

Set the target memory to [Standard RAM],
and format it likewise.

Close the Format the PLC memory dialog
box.

(3) Select "Include latches" and clear the CPU to be mounted from the PLC memory.

1inir\e| Debug Diagnostics Tool Window Help

1)

~Device Memory

| Read from PLC... o AN ?lE'"H_'IE
S| Write to PLC.. K K | 41k 4L 4th dun | a4
. 3 crinl sF7 sF5 aF7 aFs | sfs
Verify with PLC...
Remote Operation(S)...
Redundant Operation...
Password/Keyword »
Soft Security Key Management... (1 ) Click!
PLC Memory Operation 3 ‘ ] t P C Memony,
1
Delete PLC Data... Clear PLC Memory... D
PLC Usgr Data 4 1 Arrange PLC Memory...
["Clear PLC Memory =) 2)
~Connection Channel List
Connection Interface [USB <> [PIC Modide
Target PLC Network Mo, [T Station No. [Host PLC Type [202/G02H 3)

) [Poir
¥ Clear Device's whole Memory ort ontor status "local device monitor
(2) Check!

€ SpecificFle  [MAIN -

d when executing device memory
[~ File Register
I™ Clear al File Registers Target Memory | Memory Card(SRAM) -
& AllFile:

(3) Click! |»(Ceme]) o

O

r —
MELSOFT Application e

. Memory will be cleared.
LIA Do you want to continue?

4)

5)
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Click the [Online] — [PLC Memory Operation]
— [Clear PLC Memory] menu.

The Clear the PLC memory dialog box is
displayed. Select "Include latches".

Click the button.

The message box on the left is displayed.
Click the button.

The PLC memory is cleared.

Close the Clear the PLC memory dialog box.



(4) To the program memory/device memory of the PLC, write the files saved earlier
(except for the device memory) such as parameters and programs by referring to
the checklist.

1) Click the [Project] — [Open] menu.

[E- MELSOFT Series GX Works2 C:\GX Wo

E Compile _yiew 2) Open the project saved in (4) to (7) items in
i [l N, Qb+ Appendix 10.2.
JFE* open... Chrl+0
n Close *  Be careful not to open a wrong project.
: B save Chrl+5
i Save As...

3) Click the [Online] — [Write to PLC] menu.

og (3) Click!

s Tool window

(E. ]
Werify with PLC. .,

O

== 4) The Write to PLC dialog box is displayed. Set
e e the target memory to  "Program
SN -~ cwme  cuo o memory/Device memory".
il Picrodute | M inilentruncionvoce | xecutonTargetbata( 1o/ ves )
o e e || ek [eeiee 5) Click the [File selection] tab and select

=)/Z3PLC Dai
/= Progam(Progam i)
AN

programs, parameters and so on (except for
L O . the device memory) by referring to the
s oz Gl - "Program memory" field in the checklist.

- 5 Parameter

P PLC/Network/Remote Password/Switch Setti
= [ Gibl Devics Commert
Qo Dsial | 2015/08/20 104211

ImiE [ SRSRCY

T - 2015/08/20 10:42:11
(5) Select! 6) Click the | Execute | button to write to PLC.
Necessary Se ) itis needed( g/ Aready Set )
Wiiting Sueamaﬂes =
Related Functions< <
9 @ % @&
r — 3 *  If there is no device comment, the message
M S A e box on the left is displayed. Click the
button.

& No data in device comment (COMMENT).
¥’ Overwrite was not executed.
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(5) To the PLC's standard RAM, write the files saved earlier such as a file register
(check the capacity: write range ((The number of bytes checked during PLC read
+ 2) - 1) by referring to the [Standard RAM] field in the checklist.

1) Click the [Online] — [Write to PLC] menu.

Cnling | D (1) Click! 1s Tool
4.-! Rasd From PLE, ..
B yrite to PLC. .. ]
~—

I Yerify with PLC. ..

O

\indow

—

e — = 2) The Write to PLC dialog box is displayed.
|C;:=;: m:cnmwsa) System Image... ‘
(=Y 5] S | Set the target memory to [Standard RAM].
) pLcodie |. Intehgent Function Modude | ExeasonTargetData( Mo/ Yes )
1; anln-. Parometer+Progan | Select 4| Cancel Al Seections |

Necessary Setting( No Setting /  Aready Set ) Setf Risneeded( 1o Sctting /  Aready Set )
Witing Sze. Free Volume Use Volume
0Bytes 6553 553688 Refresh
Related Functions<< Exeaite ]|

.ﬂﬁﬁléﬁlﬂ'

Remote Operaton  Set Clock PLCUserData  Write Tite FormatPLC  Clear PLCMemory  Arrange PLC
Memory Memory

= == 3) Check the write range ((The number of bytes
e e checked during PLC read + 2) - 1) and click
B -~  cwie e com | the_L=izl| button for the file register.
il Picrodule | B intsigent Functonode | ExecuonTrgetData( 1o/ Yes
e —— T | (3) Select! Select a file by referring to the [Standard

RAM] field in the attached checklist.

Fie g Do st - Be careful not to select a wrong file.

=

“;‘f‘jﬁ”“ —— 4) Click the button and then click the
button to write to PLC.

Necessary Setting( No Seting /  Aready Set )

‘Mtngsuzsé.mu i} 6553
— |(4) Click!
A [ ;

Remote Operation  Set Clock PLCUserData  Wite Tite FomatPLC  Clear PLC Memory
Memory
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(6) For the standard ROM, start up the project to which data was saved, refer to the
[Standard ROM] field in the checklist and write only the stored files to PLC.

1) As in (4), open the project saved in (8) of
Appendix 10.1.2.

(1) Click! 1s Tool  Window
&0 Rasd From PLE. ..
(= writetopLC.., )
Werify with PLC. ..

O

2) Click the [Online] — [Write to PLC] menu.

TR - 3) The Online data operation (Write) screen is
e — displayed.
2 ) FIR e  Wiite Cyedy  Cpeme
M ncronie |8 | esmntogeonnt 16/ 1) Set the target memory to [Standard ROM].
Tte |
8 £ Data BarametersProgan | Select | Cancel Al Selecions | )
I et e e e 4) Refer to the [Standard ROM] field in the
- I — S T attached checklist and write the stored files to
A B PLC.
T Sl oo 13
Necessary Sef (4) SeIeCt! s needed( Mo Setting /  Already Set )
i Su‘ 0%6Bytes 592
e
P O 6B 6 E :
T T 5) The message box on the left is displayed.
Click the button.

All data in the PLC/Remote I/O is deleted by the ROM deletion.
l‘) After the data erase, writes in PLC.
If a time out error occurs, extend the time value on transfer setup.

Writing time may be further reduced by setting/changing the
transmission speed/USB setting, though the result depends on the
computers' performance.
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(7) For the memory card, verify all the files with those in the PLC by referring to the
[Memory card] field in the checklist.

_ 1) As in (4), open the project saved in (9) of
Appendix 10.2.

Debug  Diagnostics  Tool — indow
3| peadf (1) Click!
\Wiite bo PLC,

2) Click the [Online] — [Verify with PLC] menu.

Werify with PLC. ..

Remote Operation(3.. .

Redundant Operation. ..

O

T [ 3) The Online data operation (Verify) screen is
e — displayed.
g ‘mrﬁm © Vine @ Vorify Deete
= ] Teerns 150 Set the target memory to [Memory card
51 Edt Data Pommeter-Progem | Select M| Cancel Al Seections | Module Data i) (SRAM), (F|aSh) or (ATA)]
- ' Module Name/Data Name Ta_rvd% - " Module Name/Data Name Target ,,
- "YPLC Data - "YPLC Data (SRA...
Er i) L = 6 Program(Program Fil)
8 NAN [5] 8 MAIN =)
I 8 Parameter O _Detai | -/ % Parameter m|
B PLC/Network/Remote Password/Snt... [ J PLCNetwork. -M:Mp@e M: 3; 1‘
(3) Select either of Memory card &
(SRAM), (Flash), or (ATA)!
S
e = 4) Refer to the [Memory card] field in the
e — checklist and select the same data in the
e I e verify source and destination.
il Picrodule |8 | Executon Target Data( I Yes )
e —— e s ote e £ * I a file register exists, check that the entire
tlﬂimemmuNam ‘Tagﬁ‘ Detal tmwm.guwme/mmme Tngq‘ Target Memory range iS Se|eCted.
= Venory Card(SRA...
—Qmmﬁc) ;l fﬁmmﬁﬂ ;
i e I W el 5) Click the | Execute | button to verify the data
e o iy T : in the PLC
i ; 3 in .
w| (4) Select!
0 8 B 6 = &5 &
v romcve | 6) Confirm that there is no mismatch.
SorceProjectNeme [Trwtedproec) __ DeststonProjectMame [mooaomec
sowceDsmName | DeswwtonDawaNeme |
CumentHerarchy [ Verfy Rl s
Very Rosut L |
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(8) If needed, set the clock.

T
Online | Debug  Diagnostics  Tool  Windaw
&0 Read from PLC..,
20 vyrite to PLC. ..
Werify with PLC...
Remate Operation(3). ..
Redundant Operation, ..
Password/keyword 3
Saft Security Key Management, ..
PLC Memory Operation [ 3
Delete PLC Data, ..
PLC User Data 3
Expoart ko ROM Farmat. ..
Program Memory Batch Download
»
¥
Set Clack. ..
Reqisterf”ancel Display Madule Menuo, ..
{
= == 2)
FZZZZTJ?Z?“W o P
TagetPLC Hewoikllo [T Saonto. [fos | PLCType [ISUDH
) s %
EEEE RNy mmuysmﬁgdsm. 3)
i?éi?i?i?iéiz € e
%i;a;w,ms Se"
T e —
= e

(9) Reset the CPU.

Push down the switch to the reset position, and then return it to the original central

position.

Click the [Online] — [Set Clock] menu.

The Clock setting dialog box is displayed.

Set the year/month/day, time, and day of the

week.

Click the button.

* An error may be displayed for the CPU, but please continue with the task.
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(10) To program memory/device memory, write the device memory (except "S" (step
relay)) to the CPU in the PLC after clicking the [Default] button in the [Device data]
tab and verify the data. <<* Unset "S" in the device setting.>>
(A verification error may occur for the SM, SD or refresh device .)

1) As in (4), open the project saved in (6) of
Appendix 10.2.

(1) Click!

| Rggd From PLC...

B yrite to PLC, .. ]
Yerify with PLZ. ..

O

5 Tool  Window

2) Click the [Online] — [Write to PLC] menu.

= 3) The Write to PLC dialog box is displayed.

e —

BUMERRE >~ cwhe  cue  cowe Set the target memory to [Program
0 icroe |8 st | oot [ e memory/Device memory].

& o s sy | (3) SEH

_ T e e 4) Use the file selection to select the read
=1} PLC Data Program Memory/De. . « uge .
: device data and initial device value.

o Program(Program i)
) 85 Parameter

B

=11} Global Device Commert

‘ E
e pEsied
ﬁi§
¢
[ cfimbcs| mjm)mjm

s ez (5) Click . .
e Be careful not to select wrong device data.
INIT 2015/0 66 Bytes
! .
s s e s, ] (4) SeleCH! 5) Click the ... button.
512Bytes | |F'EEVD‘ 111704 3.584Bytes Refresh
Related Functons << Close
N ) W B e @
e =) 6) eck that the step relay (S) is deselected
Device Selection
O Do (7) Click! 7) Click the | Default | button.
Input Column
" Points+Start * Start+End
Device Name Sym. Radix Device Point Start End =
[V _|tink relay B 16 8192 0 1FFF
v _|Annunciator F 10 2048 0 2047
|SB 16 2048 0 Vs
v 10 2048 0 2047
S 10 8192 0 8191 —
T 10 2048 0 2047
ST 10 0 0 0
'E 10 1024 o 1023 >
(6) Confirm!
OK Cancel
r — \ 8) The message box on the left is displayed.
MELSOFT Application (—. |

Click the button.

Apply device point of PLC parameter device setting for device range of
. device selection.
Are you sure?

(To the next page)
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(From the previous page)

O

Device Data Detail Setting ==
Device Selection
[V Internal Device Memory
Input Column
" Points+5tart @ Start+End
Device Name Sym. | Radix [ Device Point Start End -
B 16 8192 0 FFF
F 0 |08 o 2047
's_e 16 |20 o 7FE
v 10 |08 o 2047
|s 10 3192 o 8191
I 10 |2048 o 2047
sT 10 |o o o
e 10 1024 o 1023 =
(9) Click! —

s2ow
Online | Debug  Diagnostics  Tool  Window
B peadf{(10) Click!

Wiste ko PLC,

Yerify wikh PLC, ..

Remote Operation(s)...

Redundant Operation, ..

O

[ — =
Connecton Chamel st
[ erial Port PLC Module Connection(USE) System Image...
2 mr&m C vine @ Verify Dot
.
i Picoduie | B tretoent = | ExcaonTargetData( o/ Yes )
e [
Wode Name/Dota Name Targel
:[l 4 [ -
- \PLCData I\ PLC Data
e Program(Program Fie) 3 B Fie) 7
8 MAN 5] AN 5]
1% Parameter I LDetsi = 0
) PLC/Network/Remate Password/Swt... (] 2 PLC/Network/Remate Password/Sw... L]
=117 Global Device Comment O = 8 Device Memory vl
€} COMMENT O [Detai &9 Device Data v
1.8 Device Memory vi)
S uAn ]
& pevice v
. J
Necessary Setting( No Settng / Sfing 7 Aready Set ) [PICo=a B|
Witing Size Free Volume  Use Volume
OBytes (1 2) SeleCt' 110592 4.096Bytes Refresh
L 8 W |(13)Click!
RemoteOperaton  setCock  PLCUserData  WiteTite

[ ren— (s [sowcaOny [0t 0o

9) Click the button to write to PLC.

10) As in (7), click the [Online] — [Verify with
PLC] menu.

11) The Verify PLC dialog box is displayed.

Set the target memory to [Program
memory/Device memory].

12) Refer to the [2) Device data] field in the
attached checklist and select the same data
in the verify source and destination.

*  Be careful not to select a wrong device data.

13) Click the button to verify the data

in the PLC.

14) Confirm that the device matches.

*  The SM, SD or refresh device may be
mismatched.
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(11) If SFC is used for the program, please check and reset the CPU again.

i} Global Device Comment
+ i Program Setting

£ Ay

=13 pr.;.gr@ different icon appears)

g

PoU

1)
2)

4] MAIN /
- fim SFC

{17 Local Device Comment
Dewvice Memory
Device Initial Yalue
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Check if SFC is used.

If SFC is used, check and reset the CPU
again.

If an error is displayed for the CPU, reset it.



Appendix 10.5 Operation Check

(1) Check that there is no error for the CPU. Also, check that there is no error for the
module mounted on the system monitor.

1) Click the [Diagnostics] — [PLC Diagnostics]
menu.

(1) Click! |

PLC Diagnostics. .,

| Ethernet Diagnostics, . ‘

O

e == 2) The PLC diagnostics dialog box is displayed.
B —— Check for an error. (The screen on the left is
i) [Seral Port PLC Mode Connection(Use) System Image... . .
el displayed when there is no error.)
rmr——
(QO2AHCPU STOP P
‘Enmor Information
@ Emyr information € PLC Status Infomation
[ I Change the window size and postion after eror jump
PLC | Status | No. | Ct L Time Emor Jump
; o No Ermor
i oot |
Eror Htory(PLC No.1) Ocourence Order Display [Descending ~|
Status No. | Error Message(Abbreviation)  Error Message(Detail) Year/Month/Day  Time | 4] Emor History.
! o B Clear History
Emor Jump
Ermor Help
‘Status Icon Legend
© Major Eror
A Moderate Eror
A\ UserSpecied
2]/ nor Eror
Stop Monitor Create CSV File Close.
[ == 3) Ifthere is any error, click the
Monitor Status- Connection Channel List-
e — [ Error JUMP | and [ Error Help | buttons to
4] check the error.
IQ0XH)ICPU STOP STOP.
S
Lo Eror fomation
oz @ Emor Infomation € PLC Status knfomation io
O I Change the window size and postion after emor jump.
‘PLE SI:')M‘ \;‘ﬂl:l BiYY[RVEHHDR BAY;EHYERHDH 2001-01-01 GJYAWS“:QW Z:'!U"D
: e
: Eror Help
Eror Hitory(PLCNo.1) ___ Ocourence Order Dispiay |Descending ~]
Status| No. | Error Error Time | 4] Emor History.
_E 1600  BATTERY ERROR BATTERY ERROR 2001-01-01 0345:00 oo oy
=
e
Status Icon Legend
@ Major Emor
A Woderate Eror
A\ User-Specied
2| A\ Minor Eror
Stop Montr | Ceate CsV Bl
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(2) Check the error history and, if no current error exists, clear the error history.

1) Click the [Diagnostics] — [PLC Diagnostics]
(1) Click! | menu.

PLC Diagnostics. .,

| Ethernet Diagnostics, .

O

[Serial Port PLC Module Comnecton(US8)

e == 2) The PLC diagnostics dialog box is displayed.
et S Click the _Clear History | button.

Model Name Operation Status | Sitch
QOARGPU STOP. STOP.

Sro fomation
@ Emgr Information wation (W) € PLC Stabus nfommation (" ror
Cusrent Emor I Change the window size and posion after eror jump
PLC  Sta ceviation| Curent Emn ‘Year/Month/Day _ Time. Error Jump
R BATTERY ERROR 20010101
5 Eror Qlear
: Eror Help
Emor Hstory(PLC No.1) Occumence Order Display | Descending =]
Status| No. | Error Message(Abbreviation) | __Error MessagelDetaid) _|Year/Month/Day| Time |=]  Eror Hstory.
[ 7600 BATTERY ERROR BATTERY ERROR 2010101 G500
Gear ooy | )
Ermor Jump
| ' Enor Hep
RY
@ 2y ol|
© MajorEror
A Moderste Eror
er
I 1| & Minor Eror

St | _Grancovie

O

‘ 3) The message box on the left is displayed.
Click the button.

-
MELSOFT Application

I\ The error history will be cleared. Are you sure?

R == 4) Confirm that the error history has been

g I ety deleted and then close the dialog box.
< [Seral Port PLC Mode Connection(Use) System Imoge.

Wodel Name Operation Status |___Switch
QuzHICPU STOP sToP
Eror nformation
@ Ery fomation ; € PLC Status fomation
it Ewor I~ Change the window size and postion after rorjump

PLC [Status | No_ | Time. Eror Jump
il

=
i 0 NoEror T

Eror Histon(PLCNo.1) ___ Ocourence Order Display | Desoendng =]
Status| No. | Eror MessagelAbbreviation) | _Eror MessagelDetal) _|Vear/Morih/Day| Time | =] Eror Hstory
0 No Error

Sop Montor | Create CSV e Close

(3) Setthe RUN/STOP switch of the mounted CPU to RUN.

(4) If the corresponding CPU is connected to the GOT, turn ON — OFF the power
supply to the GOT.
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(5) Check that there is no error for the CPU. If any faults are found in the replacement,
return the removed CPU to the original place.

(a) Asin1)to 3)in (2) of Appendix 10.2, check that there is no error.

(b) If any faults are found in the replacement (including errors), return the
removed CPU to the original place.
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Service Network (Mitsubishi Electric System & Service Co., Ltd.)

Hokkaido Branch
= (011)890—7515

Niigata Equipment Service Station
& (025)241-7261

Hokuriku Branch
= (076)252—9519

Keiji Equipment Service Station
& (075)611—-6211

Kansai Equipment & Electric Affiliate
@& (066458 —9728

Kita-Nippon Branch

= (022)238—1761

Tokyo Equipment & Electric Affiliate
2 (03)3454—5521
Kanagawa Equipment Service Station

=& (045)938—5420

Himeji Equipment Service Station
@ (079281 —1141
Chugoku-Shikoku Branch

= (0822852111

Kanetsu Equipment Service Station
B (048)859—"7521

Shizuoka Equipment Service Station
= (054)287—8866

Chubu Branch
& (052)722—7601

Shikoku Branch
= (087)831—3186

Okayama Equipment Service Station
2 (086)242—1900

Kyushu Branch
= (092)483—8208
Nagasaki Equipment Service Station

2? & (095)818—0700

Microsoft, Windows, Windows Vista, Windows NT, Windows XP, Windows Server, Visio, Excel, PowerPoint, Visual Basic,
Visual C++, and Access are registered trademarks or trademarks of Microsoft Corporation in the United States, Japan,
and other countries.

Intel, Pentium, and Celeron are registered trademarks of Intel Corporation of the United States and/or other countries.

Ethernet is a registered trademark of Fuji Xerox Co., Ltd. >
PC-9800 is a trademark of NEC Corporation. SA
PC98-NX is a registered trademark of NEC Personal Computers, Ltd. -~
SD logo and SDHC logo are registered trademarks or trademarks of SD-3C, LLC. S’
MODBUS is a registered trademark of Schneider Automation Inc.

Other product and company names are the trademarks and registered trademarks of their respective owners.
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