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@SAFETY PRECAUTIONS®

(Read these precautions before using this product.)

Before using this product, please read this manual and the relevant manuals carefully and pay full attention
to safety to handle the product correctly.

In this manual, the safety precautions are classified into two levels: "AWARNING“ and "ACAUTION".

( )

AWARNING Indlcgtes.that incorrect hand'luf\g may cause hazardous conditions,
resulting in death or severe injury.

Indicates that incorrect handling may cause hazardous conditions,
ACAUTION resulting in minor or moderate injury or property damage.

\_ J

Under some circumstances, failure to observe the precautions given under "ACAUTION" may lead to
serious consequences.
Observe the precautions of both levels because they are important for personal and system safety.

Make sure that the end users read this manual and then keep the manual in a safe place for future
reference.

[Design Precautions]

/\WARNING

@ Configure safety circuits external to the programmable controller to ensure that the entire system
operates safely even when a fault occurs in the external power supply or the programmable controller.
Failure to do so may result in an accident due to an incorrect output or malfunction.

(1) Configure external safety circuits, such as an emergency stop circuit, protection circuit, and
protective interlock circuit for forward/reverse operation or upper/lower limit positioning.

(2) The programmable controller stops its operation upon detection of the following status, and the
output status of the system will be as shown below.

QJ/L series module AnS/A series module
Overcurrent or overvoltage protection of
the power supply module is activated. All outputs are turned off All outputs are turned off
The CPU module detects an error such as a All outputs are held or turned off
. . ) ) . . All outputs are turned off
watchdog timer error by the self-diagnostic function.| according to the parameter setting.

All outputs may turn on when an error occurs in the part, such as 1/O control part, where the CPU
module cannot detect any error. To ensure safety operation in such a case, provide a safety
mechanism or a fail-safe circuit external to the programmable controller. For a fail-safe circuit
example, refer to General Safety Requirements in the QCPU User's Manual (Hardware Design,
Maintenance and Inspection).

(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 could cause a serious accident.




[Design Precautions]

/\WARNING

@ In an output module, when a load current exceeding the rated current or an overcurrent caused by a
load short-circuit flows for a long time, it may cause smoke and fire. To prevent this, configure an
external safety circuit, such as a fuse.

@ Configure a circuit so that the programmable controller is turned on first and then the external power
supply.

If the external power supply is turned on first, an accident may occur due to an incorrect output or
malfunction.

@ For the operating status of each station after a communication failure, refer to relevant manuals for the
network.

Incorrect output or malfunction due to a communication failure may result in an accident.

® When changing data of 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 program modification and operating status change, read relevant manuals carefully and ensure
the safety before operation.

Especially, when a remote programmable controller is controlled by an external device, immediate
action cannot be taken if a problem occurs in the programmable controller due to a communication
failure.

To prevent this, configure an interlock circuit in the sequence program, and determine corrective
actions to be taken between the external device and CPU module in case of a communication failure.

[Design Precautions]

/\ CAUTION

® Do not install the control lines or communication cables together with the main circuit lines or power
cables.

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

@® When a device such as a lamp, heater, or solenoid valve is controlled through an output module, a
large current (approximately ten times greater than normal) may flow when the output is turned from
off to on.

Take measures such as replacing the module with one having a sufficient current rating.

@ After the CPU module is powered on or is reset, the time taken to enter the RUN status varies
depending on the system configuration, parameter settings, and/or program size. Design circuits so
that the entire system will always operate safely, regardless of the time.




[Installation Precautions]

/\CAUTION

@® Use the programmable controller in an environment that meets the general specifications in the
QCPU User's Manual (Hardware Design, Maintenance and Inspection).
Failure to do so may result in electric shock, fire, malfunction, or damage to or deterioration of the
product.
® To mount the module, while pressing the module mounting lever in the lower part of the module, fully
insert the module fixing projection(s) into the hole(s) in the base unit and press the module until it
snaps into place.
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 screw within the specified torque range.
Undertightening can cause drop of the screw, short circuit, or malfunction.
Overtightening can damage the screw and/or module, resulting in drop, short circuit, or malfunction.
® When using an extension cable, connect it to the extension cable connector of the base unit securely.
Check the connection for looseness.
Poor contact may cause incorrect input or output.
® When using a memory card, fully insert it into the memory card slot.
Check that it is inserted completely.
Poor contact may cause malfunction.
® When using an SD memory card, fully insert it into the SD memory card slot.
Check that it is inserted completely.
Poor contact may cause malfunction.
@ Securely insert an extended SRAM cassette into the cassette connector of a CPU module.
After insertion, close the cassette cover to prevent the cassette from coming off.
Failure to do so may cause malfunction.
@® Shut off the external power supply (all phases) used in the system before mounting or removing a
module. Failure to do so may result in damage to the product.
A module can be replaced online (while power is on) on any MELSECNET/H remote I/O station or in
the system where a CPU module supporting the online module change function is used.
Note that there are restrictions on the modules that can be replaced online, and each module has its
predetermined replacement procedure.
For details, refer to the relevant sections in the QCPU User's Manual (Hardware Design, Maintenance
and Inspection) and in the manual for the corresponding module.
® Do not directly touch any conductive parts and electronic components of the module, memory card,
SD memory card, or extended SRAM cassette.
Doing so can cause malfunction or failure of the module.
@® When using a Motion CPU module and modules designed for motion control, check that the
combinations of these modules are correct before applying power.
The modules may be damaged if the combination is incorrect.
For details, refer to the user's manual for the Motion CPU module.




[Wiring Precautions]

/\WARNING

@ Shut off the external power supply (all phases) used in the system before installation and wiring.
Failure to do so may result in electric shock or damage to the product.

@ After wiring, attach the included terminal cover to the module before turning it on for operation.
Failure to do so may result in electric shock.

[Wiring Precautions]

/\ CAUTION

@ Individually ground the FG and LG terminals of the programmable controller with a ground resistance
of 100Q or less.

Failure to do so may result in electric shock or malfunction.

@ Use applicable solderless terminals and tighten them within the specified torque range. If any spade
solderless terminal is used, it may be disconnected when the terminal screw comes loose, resulting in
failure.

@® Check the rated voltage and terminal layout before wiring to the module, and connect the cables
correctly.

Connecting a power supply with a different voltage rating or incorrect wiring may cause a fire or
failure.

@ Securely connect the connector to the module. Failure to do so may cause malfunction.

@® Connectors for external connection must be crimped or pressed with the tool specified by the
manufacturer, or must be correctly soldered.

Incomplete connections could result in short circuit, fire, or malfunction.

® Do not install the control lines or communication cables together with the main circuit lines or power
cables.

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

@ Place the cables in a duct or clamp them.

If not, dangling cable may swing or inadvertently be pulled, resulting in damage to the module or
cables or malfunction due to poor contact.

@® Check the interface type and correctly connect the cable.

Incorrect wiring (connecting the cable to an incorrect interface) may cause failure of the module and
external device.

@ Tighten the terminal screw within the specified torque range.

Undertightening can cause short circuit, fire, or malfunction.
Overtightening can damage the screw and/or module, resulting in drop, short circuit, or malfunction.

@ Prevent foreign matter such as dust or wire chips from entering the module.

Such foreign matter can cause a fire, failure, or malfunction.

@ A protective film is attached to the top of the module to prevent foreign matter, such as wire chips,

from entering the module during wiring.
Do not remove the film during wiring.
Remove it for heat dissipation before system operation.




[Wiring Precautions]

/\CAUTION

® When disconnecting the cable from the module, do not pull the cable by the cable part.
For the cable with connector, hold the connector part of the cable.
For the cable connected to the terminal block, loosen the terminal screw.
Pulling the cable connected to the module may result in malfunction or damage to the module or
cable.

@® Mitsubishi Electric programmable controllers must be installed in control panels.
Connect the main power supply to the power supply module in the control panel through a relay
terminal block.
Wiring and replacement of a power supply module must be performed by maintenance personnel who
is familiar with protection against electric shock. For wiring methods, refer to the QCPU User's Manual
(Hardware Design, Maintenance and Inspection).

[Startup and Maintenance Precautions]

/\WARNING

® Do not touch any terminal while power is on.
Doing so will cause electric shock or malfunction.
@ Correctly connect the battery connector.
Do not charge, disassemble, heat, short-circuit, solder, or throw the battery into the fire. Also, do not
expose it to liquid or strong shock.
Doing so will cause the battery to produce heat, explode, ignite, or leak, resulting in injury and fire.
@ Shut off the external power supply (all phases) used in the system before cleaning the module or
retightening the terminal screws, connector screws, or module fixing screws.
Failure to do so may result in electric shock or cause the module to fail or malfunction.

[Startup and Maintenance Precautions]

/\CAUTION

@ Before performing online operations (especially, program modification, forced output, and operation
status change) for the running CPU module from the peripheral connected, read relevant manuals
carefully and ensure the safety.

Improper operation may damage machines or cause accidents.
® Do not disassemble or modify the modules.
Doing so may cause failure, malfunction, injury, or a fire.

® Use any radio communication device such as a cellular phone or PHS (Personal Handy-phone
System) more than 25cm away in all directions from the programmable controller.

Failure to do so may cause malfunction.




[Startup and Maintenance Precautions]

/\CAUTION

@ Shut off the external power supply (all phases) used in the system before mounting or removing a
module. Failure to do so may cause the module to fail or malfunction.
A module can be replaced online (while power is on) on any MELSECNET/H remote I/O station or in
the system where a CPU module supporting the online module change function is used.
Note that there are restrictions on the modules that can be replaced online, and each module has its
predetermined replacement procedure.
For details, refer to the relevant sections in the QCPU User's Manual (Hardware Design, Maintenance
and Inspection) and in the manual for the corresponding module.
@ After the first use of the product, do not perform each of the following operations more than 50 times
(IEC 61131-2/JIS B 3502 compliant).
Exceeding the limit may cause malfunction.
* Mounting/removing the module to/from the base unit
* Inserting/removing the extended SRAM cassette to/from the CPU module
* Mounting/removing the terminal block to/from the module
@ After the first use of the product, do not insert/remove the SD memory card to/from the CPU module
more than 500 times. Exceeding the limit may cause malfunction.
® 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.
@ Before handling the module, touch a grounded metal object to discharge the static electricity from the
human body.
Failure to do so may cause the module to fail or malfunction.

[Disposal Precautions]

/\ CAUTION

@® When disposing of this product, treat it as industrial waste.
When disposing of batteries, separate them from other wastes according to the local regulations.
(For details of the battery directive in EU member states, refer to the QCPU User's Manual (Hardware
Design, Maintenance and Inspection).)

[Transportation Precautions]

/\CAUTION

® When transporting lithium batteries, follow the transportation regulations.
(For details of the regulated models, refer to the QCPU User's Manual (Hardware Design,
Maintenance and Inspection).)




@CONDITIONS OF USE FOR THE PRODUCT@®

(1) MELSEC programmable controller ("the PRODUCT") shall be used in conditions;

i) where any problem, fault or failure occurring in the PRODUCT, if any, shall not lead to any major or serious accident;

and

ii) where the backup and fail-safe function are systematically or automatically provided outside of the PRODUCT for the

case of any problem, fault or failure occurring in the PRODUCT.

(2) The PRODUCT has been designed and manufactured for the purpose of being used in general industries.

MITSUBISHI ELECTRIC SHALL HAVE NO RESPONSIBILITY OR LIABILITY (INCLUDING, BUT NOT LIMITED TO

ANY AND ALL RESPONSIBILITY OR LIABILITY BASED ON CONTRACT, WARRANTY, TORT, PRODUCT

LIABILITY) FOR ANY INJURY OR DEATH TO PERSONS OR LOSS OR DAMAGE TO PROPERTY CAUSED BY the

PRODUCT THAT ARE OPERATED OR USED IN APPLICATION NOT INTENDED OR EXCLUDED BY

INSTRUCTIONS, PRECAUTIONS, OR WARNING CONTAINED IN MITSUBISHI ELECTRIC USER'S, INSTRUCTION

AND/OR SAFETY MANUALS, TECHNICAL BULLETINS AND GUIDELINES FOR the PRODUCT.

("Prohibited Application™)

Prohibited Applications include, but not limited to, 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.

» Railway companies or Public service purposes, and/or any other cases in which establishment of a special quality
assurance system is required by the Purchaser or End User.

« Aircraft or Aerospace, Medical applications, Train equipment, transport equipment such as Elevator and Escalator,
Incineration and Fuel devices, Vehicles, Manned transportation, Equipment for Recreation and Amusement, and
Safety devices, handling of Nuclear or Hazardous Materials or Chemicals, Mining and Drilling, and/or other
applications where there is a significant risk of injury to the public or property.

Notwithstanding the above restrictions, Mitsubishi Electric may in its sole discretion, authorize use of the PRODUCT in

one or more of the Prohibited Applications, provided that the usage of the PRODUCT is limited only for the specific

applications agreed to by Mitsubishi Electric and provided further that no special quality assurance or fail-safe,
redundant or other safety features which exceed the general specifications of the PRODUCTSs are required. For details,
please contact the Mitsubishi Electric representative in your region.

(3) Mitsubishi Electric shall have no responsibility or liability for any problems involving programmable controller trouble and
system trouble caused by DoS attacks, unauthorized access, computer viruses, and other cyberattacks.



INTRODUCTION

This manual, "QnUCPU User's Manual (Function Explanation, Program Fundamentals)" describes the memory maps,
functions, programs, /O number assignment, and devices of the Universal model QCPU.

Before using this product, please read this manual and the relevant manuals carefully and develop familiarity with the
functions and performance of the Q series programmable controller to handle the product correctly.

When applying the program examples introduced in this manual to the actual system, ensure the applicability and confirm that
it will not cause system control problems.

m Relevant CPU module

CPU module Model

QO0U(J)CPU, Q01UCPU, Q02UCPU, QO3UD(E)CPU, Q03UDVCPU, Q04UD(E)HCPU,
Q04UDVCPU, Q04UDPVCPU, Q06UD(E)HCPU, Q0O6UDVCPU, Q06UDPVCPU,
Q10UD(E)HCPU, Q13UD(E)HCPU, Q13UDVCPU, Q13UDPVCPU, Q20UD(E)HCPU,
Q26UD(E)HCPU, Q26UDVCPU, Q26UDPVCPU, Q50UDEHCPU, Q100UDEHCPU

Universal model QCPU

This manual does not describe the specifications of the power supply modules, base units, extension cables, memory cards,
SD memory cards, extended SRAM cassettes, batteries as well as the lists of error codes, special relay, and special register.
For details, refer to the following.

[ L1 QCPU User's Manual (Hardware Design, Maintenance and Inspection)

For multiple CPU systems, refer to the following.
[ ] QCPU User's Manual (Multiple CPU System)
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MANUALS

To understand the main specifications, functions, and usage of the CPU module, refer to the basic manuals. Read other
manuals as well when using a different type of CPU module and its functions. Order each manual as needed, referring to the

following list.

® :Basic manual, O :Other CPU module manuals/Use them to utilize functions.

(1) CPU module user's manual

Manual name L. Manual
Description
<manual number (model code)> type
Specifications of the hardware (CPU modules, power supply modules,
QCPU User's Manual (Hardware Design, P . . ( P PPy
) ) base units, extension cables, memory cards, SD memory cards,
Maintenance and Inspection) ) ) [ J
extended SRAM cassettes, and batteries), system maintenance and
<SH-080483ENG (13JR73)> | . . .
inspection, troubleshooting, and error codes
QCPU User's Manual (Multiple CPU System) Information on building multiple CPU systems (system configurations,
1/0 numbers, communications between CPU modules, and [ J
<SH-080485ENG (13JR75)> | communications with I/O modules and intelligent function modules)
QnUCPU User's Manual (Communication via Built-in . o o ) o
Detailed description of communication via the built-in Ethernet ports of
Ethernet Port) O
the CPU module
<SH-080811ENG (13J229)>
QnUDVCPU/LCPU User's Manual (Data Logging
Function) Detailed description of the data logging function of the CPU module O
<SH-080893ENG (13J239)>
(2) Programming manual
Manual name L. Manual
Description
<manual number (model code)> type
QCPU/LCPU Programming Manual (Common
Instruction) Detailed description and usage of instructions used in programs [ J
<SH-080809ENG (13JW10)>
MELSEC-Q/L/QnA Programming Manual (SFC) System configuration, specifications, functions, programming, and o
<SH-080041 (13JF60)> | error codes for SFC (MELSAP3) programs
MELSEC-Q/L Programming Manual (MELSAP-L) System configuration, specifications, functions, programming, and o
<SH-080076 (13JF61)> | error codes for SFC (MELSAP-L) programs
MELSEC-Q/L Programming Manual (Structured Text) | System configuration and programming using structured text o
<SH-080366E (13JF68)> | language
MELSEC-Q/L/QnA Programming Manual (PID
Control Instructions) Dedicated instructions for PID control (@)
<SH-080040 (13JF59)>
MELSEC-Q Programming/Structured Programming
Manual (Process Control Instructions) Dedicated instructions for process control O

<SH-080316E (13JF67)>
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(3) Operating manual

Manual name L. Manual
Description
<manual number (model code)> type
GX Works2 Version1 Operating Manual (Common) System configuration, parameter settings, and online operations of GX ®
<SH-080779ENG (13JU63)> | Works2, which are common to Simple projects and Structured projects
GX Developer Version 8 Operating Manual Operating methods of GX Developer, such as programming, printing, o
<SH-080373E (13JU41)> | monitoring, and debugging
(4) 1/0 module and intelligent function module manual
Manual name L. Manual
Description
<manual number (model code)> type
MELSEC-Q CC-Link IE Controller Network Reference | Specifications, procedures and settings before system operation,
Manual parameter setting, programming, and troubleshooting of the CC-Link O
<SH-080668ENG (13JV16)> | IE Controller Network module
MELSEC-Q CC-Link IE Field Network Master/Local Specifications, procedures and settings before system operation,
Module User's Manual parameter setting, programming, and troubleshooting of the CC-Link O
<SH-080917ENG (13JZ47)> | IE Field Network module
Q Corresponding MELSECNET/H Network System Specifications, procedures and settings before system operation,
Reference Manual (PLC to PLC network) parameter setting, programming, and troubleshooting of a O
<SH-080049 (13JF92)> | MELSECNET/H network system (PLC to PLC network)
Q Corresponding MELSECNET/H Network System Specifications, procedures and settings before system operation,
Reference Manual (Remote I/O network) parameter setting, programming, and troubleshooting of a O
<SH-080124 (13JF96)> | MELSECNET/H network system (remote 1/0 network)
Q Corresponding Ethernet Interface Module User's Specifications, procedures for data communication with external
Manual (Basic) devices, line connection (open/close), fixed buffer communication, o
random access buffer communication, and troubleshooting of the
<SH-080009 (13JL88)> | Ethernet module
E-mail function, programmable controller CPU status monitoring
MELSEC-Q/L Ethernet Interface Module User's function, communication via CC-Link IE Field Network, CC-Link IE
Manual (Application) Controller Network, MELSECNET/H, or MELSECNET/10, O
<SH-080010 (13JL89)> | communication using the data link instructions, and file transfer
function (FTP server) of the Ethernet module
MELSEC-Q CC-Link System Master/Local Module ) ) o . .
User's Manual System configuration, performance specifications, functions, handling, o
wiring, and troubleshooting of the QJ61BT11N
<SH-080394E (13JR64)>
Q Corresponding Serial Communication Module Overview, system configuration, specifications, procedures before
User's Manual (Basic) operation, basic data communication method with external devices, o
maintenance and inspection, and troubleshooting for using the serial
<SH-080006 (13JL86)> | communication module
MELSEC-Q/L Serial Communication Module User's Special functions (specifications, usage, and settings) and data
Manual (Application) communication method with external devices of the serial O

<SH-080007 (13JL87)>

communication module
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(5) Others

Manual name L. Manual
Description
<manual number (model code)> type
o Communication method using the MC protocol, which reads/writes
MELSEC Communication Protocol Reference Manual . . L
data to/from the CPU module via the serial communication module or (@)
<SH-080008 (13JF89)>
Ethernet module
iQ Sensor Solution Reference Manual Operating methods of iQ Sensor Solution, such as programming and o
<SH-081133ENG (13JV28)> | monitoring
CC-Link IE Field Network Basic Reference Manual Specifications, procedures before operation, system configuration,
programming, functions, parameter settings, and troubleshooting of (@)

<SH-081684ENG (13JX62)>

CC-Link IE Field Network Basic
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MANUAL PAGE ORGANIZATION

In this manual, pages are organized and the symbols are used as shown below. The following page illustration is for

explanation purpose only, and is different from the actual pages.

is used for

screen names and items.
7.1.1 '\ setting method

(1) Setting'parameters

1. shows operating {a).Operating\procedure
® 1. Open thg "PLC Parameter” dialog box.
procedures.

3 [Project window <> [Parameter]=>{[PLC parameter]
a

2. Select the "/0 Assignment” tab.

O shows mouse

The chapter of
the current page is shown.

H * Feshitirs T ram ErT Swch g
operations.™ == —
. d for it E e — 2]
.[ ] IS used for items o ity et
in the menu bar and
the project window. = Description Reference
Tiee Selet he type ofthe connectea mocule e 7 Secien 712
Wodel Hame Seicct e el nome of e connected module Foge T4, Sevien 713
P Setie mumber of ports ssmned e . Pope 7, Sevien 714
SV Speciy = 5r O e orsach k. Page T, Secten .15
e Configure the swich seting of the bitin /0 or meligent function modes. Page 74, Section 7.1 A
o e el f The section of
Detaled et Page 75, Section 7.17 ga .
e D Spern o s e "’ £z the current page is shown.
3
Setting "Start X/Y" enables modification on the start IO numbers assigned to connected modules. E
shows setting or [Ex] fvhen *1000" is specified in "Start X/¥" to the slot where a 16-point module is connected, the assignment
operating examples. range of an input module is changed 1o X1000 to X100F.
Fo details, refer o the following
L1 shows reference 4 1 MELSEC-L CPU Module User's Manual (Function Explanation, Program Fundamentals)
manuals. Point/®
Set the type of the connected module in "Type”. Setting a different type results in "SPUNIT LAY ERR". P
Hondhe intelligent function module, the /0 points must also be the same in addition to the 1/0 assignment setting. H
= shows e roe 0 Sovion 22 Point /7 shows notes that
reference pages. requires attention.
When an intelligent module is connected, /0 assignment can be omitted by selecting connected modules from "Intelligent
Function Micuier n the Preject window
@3 shows useful
information.

*1 The mouse operation example is provided below. (For GX Works2)

Menu bar

. O [Online] > [Write to PLC...]

Select [Online] on the menu bar,
and then select [Write to PLC...].

A window selected in the view selection area is displayed.

O Project window > [Parameter]
> [PLC Parameter]
Select [Project] from the view selection
area to open the Project window.

In the Project window, expand [Parameter] and
select [PLC Parameter].

View selection area

[FE MELSOFT Se GX Works2 (Unset Project) - [[PRG] MAIN]

! Project  Edit  Find/Replace  Compile  Wiew Online  Debug  Diagncs
HER=1 = PR AR 1 B = -l
ERASIE B o R R N A
i Navigation w3 {4 [PRG] MAIN
Proie
a

ook |
* Parameter

=4 Itelligent Function Module

Global Device Comment

-l Proeram Setting

=]

= 3 Frogram

e MAIN
{74 Local Devics Gomment
41 (8 Device Memary
Device Initial Walue
i Project
L-_“ User Library
E Gonnection Destination
——
»
Unlabeled
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Icon

Universal model QCPU

Description

Universal

Icons indicate that specifications described on the page contain
some precautions.
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TERMS

Unless otherwise specified, this manual uses the following generic terms and abbreviations.
*O indicates a part of the model or version.

(Example): Q33B, Q35B, Q38B, Q312B — Q30B

Generic term/abbreviation

Description

B CPU module type

CPU module

Generic term for the Universal model QCPU

High Performance model QCPU

Generic term for the Q02CPU, Q02HCPU, Q06HCPU, Q12HCPU, Q25HCPU

Process CPU

Generic term for the Q02PHCPU, Q06PHCPU, Q12PHCPU, Q25PHCPU

Universal model QCPU

Generic term for the Q0O0UJCPU, QO0UCPU, Q01UCPU, Q02UCPU, QO3UDCPU,
QO3UDVCPU, QO3UDECPU, Q04UDHCPU, Q04UDVCPU, Q04UDPVCPU,
QO04UDEHCPU, Q06UDHCPU, Q06UDVCPU, Q0O6UDPVCPU, Q0O6UDEHCPU,
Q10UDHCPU, Q10UDEHCPU, Q13UDHCPU, Q13UDVCPU, Q13UDPVCPU,
Q13UDEHCPU, Q20UDHCPU, Q20UDEHCPU, Q26UDHCPU, Q26UDVCPU,
Q26UDPVCPU, Q26UDEHCPU, Q50UDEHCPU, and Q100UDEHCPU

Built-in Ethernet port QCPU

Generic term for the Q03UDVCPU, Q03UDECPU, Q04UDVCPU, Q04UDPVCPU,
QO04UDEHCPU, Q06UDVCPU, Q0O6UDPVCPU, QO6UDEHCPU, Q10UDEHCPU,
Q13UDVCPU, Q13UDPVCPU, Q13UDEHCPU, Q20UDEHCPU, Q26UDVCPU,
Q26UDPVCPU, Q26UDEHCPU, Q50UDEHCPU, and Q100UDEHCPU

High-speed Universal model QCPU

Generic term for the Q03UDVCPU, Q04UDVCPU, Q06UDVCPU, Q13UDVCPU, and
Q26UDVCPU

Universal model Process CPU

Generic term for the Q04UDPVCPU, Q0O6UDPVCPU, Q13UDPVCPU, and Q26UDPVCPU

Motion CPU

Generic term for the Mitsubishi Electric motion controllers: Q172CPUN, Q173CPUN,
Q172HCPU, Q173HCPU, Q172CPUN-T, Q173CPUN-T, Q172HCPU-T, Q173HCPU-T,
Q172DCPU, Q173DCPU, Q172DCPU-S1, Q173DCPU-S1, Q172DSCPU, and Q173DSCPU

PC CPU module

Abbreviation for the MELSEC-Q series-compatible PC CPU module manufactured by
CONTEC Co., Ltd., PPC-CPU852(MS)-512

C Controller module

Generic term for the C Controller modules: Q06CCPU-V, Q06CCPU-V-B, Q12DCCPU-V,
Q24DHCCPU-V, and Q24DHCCPU-LS

CPU module model

Qn(H)CPU Generic term for the Q02CPU, Q02HCPU, Q06HCPU, Q12HCPU, Q25HCPU

QnPHCPU Generic term for the Q02PHCPU, Q06PHCPU, Q12PHCPU, Q25PHCPU
Generic term for the QO0UJCPU, QO0UCPU, Q01UCPU, Q02UCPU, QO3UDCPU,

QnU(D)(H)CPU QO04UDHCPU, Q06UDHCPU, Q10UDHCPU, Q13UDHCPU, Q20UDHCPU, and
Q26UDHCPU

QnUD(H)CPU Generic term for the Q03UDCPU, Q04UDHCPU, Q06UDHCPU, Q10UDHCPU,
Q13UDHCPU, Q20UDHCPU, and Q26UDHCPU

QnUDVCPU Generic term for the Q03UDVCPU, Q04UDVCPU, Q06UDVCPU, Q13UDVCPU, and
Q26UDVCPU

QnUDPVCPU Generic term for the Q04UDPVCPU, Q06UDPVCPU, Q13UDPVCPU, and Q26UDPVCPU
Generic term for the QO3UDECPU, Q04UDEHCPU, Q0O6UDEHCPU, Q10UDEHCPU,

QnUDE(H)CPU

Q13UDEHCPU, Q20UDEHCPU, Q26UDEHCPU, Q50UDEHCPU, and Q100UDEHCPU

QnUD(E)(H)CPU

Generic term for the Q03UDCPU, Q03UDECPU, Q04UDHCPU, Q04UDEHCPU,
QO6UDHCPU, QO6UDEHCPU, Q10UDHCPU, Q10UDEHCPU, Q13UDHCPU,
Q13UDEHCPU, Q20UDHCPU, Q20UDEHCPU, Q26UDHCPU, Q26UDEHCPU,
Q50UDEHCPU, and Q100UDEHCPU
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Generic term/abbreviation

Description

B Base unit type

Base unit

Generic term for the main base unit, extension base unit, slim type main base unit, redundant
power main base unit, redundant power extension base unit, and multiple CPU high speed
main base unit

Main base unit

Generic term for the Q30B, Q30SB, Q30RB, and Q30ODB

Extension base unit

Generic term for the Q50B, Q60B, Q6ORB, QA1S50B, QA1S60B,
QA1S6ADP+A1S50B/A1S60B, QA60B, and QA6ADP+A50B/A61B

Slim type main base unit

Another name for the Q30SB

Redundant power main base unit

Another name for the Q30ORB

Redundant power extension base unit

Another name for the Q6ORB

Multiple CPU high speed main base unit

Another name for the Q30DB

B Base unit model

Q30B Generic term for the Q33B, Q35B, Q38B, and Q312B main base units

Q30sSB Generic term for the Q32SB, Q33SB, and Q35SB slim type main base units

Q30RB Another name for the Q38RB main base unit for redundant power supply system
Q30DB Generic term for the Q35DB , Q38DB and Q312DB multiple CPU high speed main base units
Q50B Generic term for the Q52B and Q55B extension base units

Qe0OB Generic term for the Q63B, Q65B, Q68B, and Q612B extension base units

Q60RB Another name for the Q68RB extension base unit for redundant power supply system
QA1S50B Another name for the QA1S51B extension base unit

QA1S60B Generic term for the QA1S65B and QA1S68B extension base units

QA60OB Generic term for the QA65B and QAG8B extension base units

A50B Generic term for the A52B, A55B, and A58B extension base units

A6B Generic term for the A62B, A65B, and A68B extension base units
QAGADP+A50B/A60B Abbreviation for A large type extension base unit where the QA6ADP is mounted

QA1S6ADP+A1S50B/A1S600B

Abbreviation for A small type extension base unit where the QA1S6ADP is mounted

B Power supply module

Power supply module

Generic term for the Q series power supply module, slim type power supply module, and
redundant power supply module

Q series power supply module

Generic term for the Q61P-A1, Q61P-A2, Q61P, Q61P-D, Q62P, Q63P, Q64P, and Q64PN
power supply modules

Slim type power supply module

Abbreviation for the Q61SP slim type power supply module

Redundant power supply module

Generic term for the Q63RP and Q64RP power supply modules for redundant power supply
system

B Network module

CC-Link IE module

Generic term for the CC-Link IE Controller Network module and CC-Link IE Field Network
module

MELSECNET/H module

Abbreviation for the MELSECNET/H network module

Ethernet module

Abbreviation for the Ethernet interface module

CC-Link module

Abbreviation for the CC-Link system master/local module

B Network
CC-Link IE Generic term for the CC-Link IE Controller Network and CC-Link |IE Field Network
MELSECNET/H Abbreviation for the MELSECNET/H network system

B Memory extension

Memory card

Generic term for the SRAM card, Flash card, and ATA card

SRAM card

Generic term for the Q2MEM-1MBSN, Q2MEM-1MBS, Q2MEM-2MBSN, Q2MEM-2MBS,
Q3MEM-4MBS, and Q3MEM-8MBS SRAM cards
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Generic term/abbreviation

Description

Flash card

Generic term for the Q2MEM-2MBF and Q2MEM-4MBF Flash cards

ATA card

Generic term for the Q2MEM-8MBA, Q2MEM-16MBA, and Q2MEM-32MBA ATA cards

SD memory card

Generic term for the NZ1MEM-2GBSD, NZ1MEM-4GBSD, NZ1MEM-8GBSD, NZ1MEM-
16GBSD, L1MEM-2GBSD, and L1MEM-4GBSD Secure Digital memory cards.
This is a non-volatile memory card.

Extended SRAM cassette

Generic term for the Q4MCA-1MBS, Q4MCA-2MBS, Q4MCA-4MBS, and Q4MCA-8MBS
extended SRAM cassettes

Software package

Programming tool

Generic term for GX Works2 and GX Developer

GX Works2

GX Developer

Product name for MELSEC programmable controller software package

Others
Abbreviation for the MELSEC communication protocol. The MELSEC communication

MC protocol protoc?l isa communicati?n method to access from an e.xternal device to the CPU module
according to the communication procedure for the Q series programmable controller (such
as a serial communication module, Ethernet module).

QABADP Abbreviation for the QA6ADP QA conversion adapter module

QA1S6ADP Generic term for the QA1S6ADP and QA1S6ADP-S1 Q-AnS base unit conversion adapters

Extension cable

Generic term for the QC05B, QC06B, QC12B, QC30B, QC50B, and QC100B extension
cables

Battery

Generic term for the Q6BAT, Q7BATN, Q7BAT, and Q8BAT CPU module batteries, Q2MEM-
BAT SRAM card battery, and Q3MEM-BAT SRAM card battery

GOT

Generic term for Mitsubishi Electric Graphic Operation Terminal, GOT-A*** series, GOT-F***
series, GOT1000 series, and GOT2000 series
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PART 1 rrocrammING

In this part, fundamental knowledge of programming is described.

CHAPTER 1 BASIC PROCEDURE FOR PROGRAMMING. .. .................... 26
CHAPTER 2 APPLICATION OF PROGRAMMING . . . ............ ... ... 35
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CHAPTER 1 BAsic PROCEDURE FOR
PROGRAMMING

This chapter describes the basic procedure for programming.

Start

Check column
|:| | Creating projects I Create projects with GX Works2.
([Z= Page 27, Section 1.2)

v

|:| | Creating programs I Create programs.
([Z= Page 28, Section 1.3)
|:| Converting programs Convert created programs into ones that can be
processed by the CPU module.

([~ = Page 30, Section 1.4)

|:| Writing projects Write the projects to the CPU module.
For the first use of the CPU module,

format the memory beforehand.

Il ([ Page 30, Section 1.5)

|:| | Checking operations I Debug the programs using the monitoring function.
(= Page 32, Section 1.6)

v
; ; Save the projects.
Saving projects
|:| l# ((Z7 Page 34, Section 1.7)
( End )

1.1 System Configuration Example

The following system configuration is used for description throughout this chapter.

CPU module (Q03UDCPU) Input module (QX42)

Power supply module (Q62P) Output module (QY42P)

\ /

L

0ooooo

T

—1

GX Works2

USB connection

*

Wiring of the power supply module and I/O modules are omitted in this illustration.
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CHAPTER 1 BASIC PROCEDURE FOR PROGRAMMING

1.2 Creating a Project

A project is a set of information, such as programs and parameters, which is necessary to operate a programmable
controller.
The following two projects are available.

» Simple project

« Structured project

Create a new project using GX Works2.

O [Project] 2> [New...]
%]
Project Type:

Mew Project

Cancel
[ Use Label
PLZC Series:
|GCPU (G mode) -
FLZ Twpe:
|Go3uD |
Language:

|Ladder j

Iltem Description —

Project Type Select a type of project to create. In this chapter, "Simple Project" is selected. ;;
Use Label Select this checkbox when using a label for programming. In this chapter, this is not selected. g
PLC Series Select a series of the CPU module to use in the project. In this chapter, "QCPU (Q mode)" is selected. g
PLC Type Select a type of the CPU module (CPU module model) to use in the project. In this chapter, "Q03UD" is selected. ’%
Language Select a language of the program data to use for the new project. In this chapter, "Ladder" is selected. .(_8]).
Q

Point/’

When perform communication between a programming tool and a CPU module through GOT or a network module, check
the PLC type because the modules could be connected with incorrect model names. If the modules are connected with
incorrect model names, data may not be written or read properly.
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1.3 Creating a Program

1.3.1 Prior knowledge for creating a program

(1) Device and constants
Devices and constants, such as shown below, are used for creating a program.
(_= Page 336, CHAPTER 4)

/ / Device

X0 MO K100
| | | TO
I [l
T0
— | wo
S Constant
Xl
— | [BIN K4X10 Do il
X4l
—— b————{FRoM H5 Ko DI0 K1 !

(2) Concept of /O numbers

I/0 numbers are automatically assigned.

Power CPU Input Output | Empty
supply module | module | module
module
64 64
points points
X0000 Y0040
to to
X003F  YOO7F

Users can also assign I/0 numbers according to their purposes. ((_7 Page 52, Section 2.2)

(3) Program configuration

A main routine program, subroutine program, ([_5 Page 69, Section 2.4.3), and interrupt program

(= Page 82, Section 2.9) can be included in a program.
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CHAPTER 1 BASIC PROCEDURE FOR PROGRAMMING

1.3.2 How to create a program

This section shows how to create the following sample program.

Y20 3 When X10 is turned on, Y20 turns on.

X10
|
I

TEND

1. To enter X10, type X10 at the original cursor
position and select the contact shown in the left

Enter Symbol

figure.

2. Toenter Y20, type Y20 and select the coil shown in

the left figure.

The program has been created.

In the next procedure, convert the program.
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1.4 Converting a Program

Operation of a program is defined after converting its ladder.

O [Compile]=> [Build]

The program has been converted. In the next procedure, write the program to a CPU module.

Point />

® To use a label, the program must be compiled.
[ 71 GX Works2 Version 1 Operating Manual (Common)

@ After modifying a program, it must be compiled.

1.5 Writing a Project to the CPU Module

Write a project to the CPU module. Note that, if the project is new, the memory ([_ 5~ Page 35, Section 2.1.1) needs to
be formatted first.

1.5.1 Formatting a memory

To format a memory, open the "Format PLC Memory" dialog box. In this chapter, a program memory is formatted so
that a program can be written to it.

O [Online]=>[PLC Memory Operation]=> [Format PLC Memory...]

X

Format PLC Memory

Connection Channel List

Connection Interface U358 <= PLC Madule
Target PLC Station Ma, Fiost FLC Type 120300

Target Memory  |EitelElaEe
Format Type
% Do not create a user setking system area (the required system area only)

" Create a user setting system area

—
S

Execute | Close

To check the capacity of the memory after formatting, open the "Online Data Operation" dialog box.
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1.5.2 Writing to the CPU module

CHAPTER 1 BASIC PROCEDURE FOR PROGRAMMING

Open the "Online Data Operation" dialog box. In this chapter, a project is written to the program memory.

O [Online] <> [Write to PLC...]

QOnline Data Operation

Connection Channel List

| Serial Port. PLC Module Connection(USE)

S AR

fl PLC Module I |

« Write

2) Selecting this will

 verfy

| Execution Target Datal

" Delets

I oves )

System Image. .

A Title [
automatically select the ZScsEw > l| Earameter+Frogram \ ISEIe:tAH Caneel Al Selections
ter and program
parame prog Module Name/D ata Name Tile | Taget | Detal  LastChange Taiget Memory Size
checkboxes. o —
-y PLC Data | Program Memary/De. IJ
= o ProgiamiProgram File]
0 MAIN 2013/01/23 08:43.24 2228 Bytes
- | % Parameter
B PLO/NetworkRlemote Password/Svitch Sett 2013/01/23 084322 740 Byles
-4 Global Device Commert |
Y COMMENT O] _Detsil| 2013/01/23 03:43:23
- A Device Memory [ [Detail
£ mMan [m] 2013/01/23 08:43.25
Mecessany Sefting] Mo Selting/  AlisadySet ] Set fitis needed] ¢ AleadySet )
‘writing Size Fres Yolume Use Yolume
2,960Bytes i 242,792 2,0688ytes Refresh ‘

Executs Close

The project has been written. In the next procedure, execute the program.

1) Select the program

memory.

Point/’

Note that parameter setting is required to operate CPU modules. In this chapter, the procedure for parameter setting is not

introduced since default values are used. ([__ ¥ Page 431, Appendix 1)
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1.6 Checking an Operation of the CPU Module

To check an operation, execute the program written to the CPU module. In this chapter, operation is checked through
the monitoring screen of GX Works2.

(1) Executing a program
Before operating the CPU module, data written to the CPU module must be validated. To validate, power off and
then on or reset the CPU module.

1. Before resetting the CPU module, check the current
‘ 1| MODE: ON (green) LED status.

RUN E RUN: OFF
ER.% ERR.: Flashing slowly (red)

2

2. Move the switch on the front of the CPU module to
MODE: ON (green)

RUN: OFF the RESET position. (One second or longer)
ERR.: Flashing fast (red)

Hold one second
or longer
A
RESET RUN
(]
STOP

3. Hold the switch until the ERR. LED turns off after

‘ MODE MODE: ON (green) flashing.

RUN = RUN: OFF
ERR, = ERR.: OFF

In the next procedure, run the CPU module. To run, use the switch on the CPU module.

4. Move the switch to the RUN position.

1| MODE: ON (green)
‘ RUN§ RUN: ON (green)
ERR. = ERR.: OFF

—_—
RESET RUN
[
STOP

When the RUN LED is lit green, the program is being executed successfully.

Point/

By remote operation, CPU modules can be operated without using switches. (__5 ~ Page 131, Section 3.6)
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(2) Checking operation

Conductivity and power distribution status of contacts and coils can be checked by switching GX Works2 to the

monitor mode.

'S [Online] => [Monitor]=> [Start Monitoring]

[T [PRG] MAIN

0.500ms Local

When X0 and X1 are turned on, Y10 turns on. (to turn on X0 and X1, place the cursor on them and double-click

while holding the key.) While contacts and coils are conducting, they are shown in blue.

Debug can be performed by forcibly turn on or off devices in the "Modify Value" dialog box.

O [Debug]=>[Modify Value...]

Modify Value 3

DievicefLabel lBuFFer Memory ]

->i|mmw B

Data Type |git |

Enter a device to
be turned on or off.

oM | OFF Swikch OMNJOFF |

Settable Range

Execution Result << Close

Execution Result

Device/Label Data Type Setting Value

Reflect to Input Calurmn | DeletelC)

8INPOIN ND 8} Jo uonelado ue BuppPayd 9L

For details on current value changing, refer to the following.
GX Works2 Version 1 Operating Manual (Common)

If a program is edited during debugging, the program can be written to the CPU module even while the CPU
module is in the RUN status. (5 Page 168, Section 3.12)
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1.7 Saving a Project

To save a project, open the "Save As" dialog box.

O [Project]=>[Save As...]

Save As |

X

Sawve Location:

I CHProgram Files Browse. .. |

‘workspace/Project List:

“Workspace I
Workspace Marne: I Whorkspacel
Project Mame: I projectl
Title: I prograrm]l

Save I Cancel

Switch the window by clicking this button
Save as a Single File Format Project... | when you want ko use singls fils Format project,
[MELSOFT MNavigator doss not suppart this Farmat, )

Item

Description

Save Location

Enter the storage destination folder (drive or path) of the workspace. Folders can be browsed for selection by

clicking the Browse. ., | button.

Workspace/Project List

Select a workspace. Double-click "Workspace" to display a project list.

Workspace Name

Enter a name for the workspace.

Project Name

Enter a name for the project.

Title™

Enter a title for the project.

*1 Projects can also be saved without titles.
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CHAPTER 2 APPLICATION OF PROGRAMMING

2.1

Memory and Files

211

Memory configuration and storable data

Memory configuration differs depending on the CPU module (refer to the following).

CPU module

Memory configuration

QO0UJCPU

Program memory, standard ROM

QOOUCPU, Q01UCPU

Program memory, standard RAM, standard ROM

QO02UCPU, QnUD(H)CPU, QnUDE(H)CPU

Program memory, standard RAM, standard ROM, memory card

(SRAM card, Flash card, or ATA card)

QnUDVCPU, QnUDPVCPU Program memory, standard RAM, standard ROM, SD memory card

(1) Program memory

This memory stores programs and parameters required in processing of the CPU module.

(a) Processing a program
When a program is executed, data in the program memory are transferred to the program cache memory*1 at
the following timings.
* Initial processing at power-on
* Initial processing at reset

*1 The program cache memory is used for program operations.

S9|I4 pue AlIows 12

(b) Writing to the program memory
When a program is written to the program memory, it is temporarily written to the program cache memory, and
then automatically transferred back to the program memory.

Inside CPU module

1) Data are written to the program

cache memory first. <Drive 0>

elep a|qelols pue uoneinbyuos Alowsy |1z

Program Program
cache memory 9
memory (flash ROM)

(SRAM)

2) After writing to the program
cache memory, the data are

. . automatically transferred to
Programming tool <Drive 3> <Drive 4> the program memory.
Standard RAM Standard ROM
(SRAM) (flash ROM)

Point/’

While the CPU module is in the RUN status, automatic data transfer to the program memory can be disabled by setting.
({Z5 Page 173, Section 3.12.3)

35



(c) Transfer confirmation to the program memory
Program transfer to the program memory can be checked by the following.
» Checking the status in the progress screen
The following figure is the progress screen in a programming tool.

Program Memory Transfer Progress

Transferring.., &2 %

» Checking with the special relay and the special register
The status can be checked using SM681 and SD681.

(d) Checking whether data are transferred to the program memory I Note 2.1

Whether data are transferred from the program cache memory to the program memory can be checked using
SM165.

(2) Standard RAM

This memory stores file register files, local device files, sampling trace files, and module error history files.
For the High-speed Universal model QCPU and Universal model Process CPU, the size of standard RAM is
extended by installing an extended SRAM cassette.

(3) Standard ROM

This memory stores data such as device comments and PLC user data.

9 Note 2.1
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CHAPTER 2 APPLICATION OF PROGRAMMING

(4) Memory card
This memory is used to extend memory in a CPU module. Three types of memory cards are applicable.
+ SRAM card
* Flash card
* ATA card

(a) SRAM card

Data can be read from or written to a file register file stored in an SRAM card by sequence programs.
This card is used when:
+ the number of file register points is greater than the standard RAM capacity, or

- the sampling trace function is used. ((_> Page 184, Section 3.14)

When storing file registers to the SRAM card, the file registers can be written or read by the sequence program
up to 4086K points.

(b) Flash card

This card is used when changing data is not required. Data are written to the card using a programming tool
and read from the card by sequence programs. (Data cannot be written to the card by sequence programs.) Up
to 2039K points of file register data can be stored.

(c) ATA card

This card is used for PLC user data (general-purpose data).
With the file access instruction (such as the SP. FWRITE instruction) in the sequence program, access the PLC
user data in the ATA card in CSV format/binary format.

(5) SD memory card

This memory stores programs and parameters. To execute programs stored in an SD memory card, perform boot

operation. ([_ = Page 104, Section 2.11) To execute the data logging function, this card must be inserted.

37

S9|I4 pue AlIows 12

B]Ep 9|qRI0IS pue uoneinbuyuod Alowa |'|L'g




(6) Memory capacities and necessity of formatting

The following tables list the memory capacities and necessity of formatting of each memory.

Format a memory that requires formatting using a programming tool before use.

Mern-ory QO00UJCPU | QooUCPU QO01UCPU QO02UCPU e et Ul e ) JeLa el Formatting
device UDECPU 4UDEHCPU | 6UDEHCPU
Program memory 40K bytes 40K bytes 60K bytes 80K bytes 120K bytes 160K bytes 240K bytes Necessary
(10K steps) (10K steps) (15K steps) (20K steps) (30K steps) (40K steps) (60K steps)
Standard ROM 256K bytes 512K bytes 512K bytes 512K bytes 1024K bytes 1024K bytes 1024K bytes Unnecessary
Standard RAM - 128K bytes 128K bytes 128K bytes 192K bytes 256K bytes 768K bytes Necessary*1
Q2MEM-1MBSN, Q2MEM-1MBS: 1M byte
SRAM ) Q2MEM-2MBSN, Q2MEM-2MBS: 2M bytes Necessary
card Q3MEM-4MBS: 4M bytes
Q3MEM-8MBS: 8M bytes
g‘:‘ory Flash ] Q2MEM-2MBF: 2M bytes Unnecessary
card Q2MEM-4MBF: 4M bytes
ATA Q2MEM-8MBA: 8M bytes
card - Q2MEM-16MBA: 16M bytes Necessary
Q2MEM-32MBA: 32M bytes
Mern-ory Q10UDH/Q10 | Q13UDH/Q13 | Q20UDH/Q20 | Q26UDH/Q26 QS0UDEHCPU | Q100UDEHCPU | Formatting
device UDEHCPU UDEHCPU UDEHCPU UDEHCPU
Program memory 400K bytes 520K bytes 800K bytes 1040K bytes 2000K bytes 4000K bytes Necessary
(100K steps) (130K steps) (200K steps) (260K steps) (500K steps) (1000K steps)
Standard ROM 2048K bytes 2048K bytes 4096K bytes 4096K bytes 8192K bytes 16384K bytes Unnecessary
Standard RAM 1024K bytes 1024K bytes 1280K bytes 1280K bytes 1536K bytes 1792K bytes Necessary“
Q2MEM-1MBSN, Q2MEM-1MBS: 1M byte
SRAM Q2MEM-2MBSN, Q2MEM-2MBS: 2M bytes Necessary
card Q3MEM-4MBS: 4M bytes
Q3MEM-8MBS: 8M bytes
z/laer?ory Flash Q2ZMEM-2MBF: 2M bytes Unnecessary
card Q2MEM-4MBF: 4M bytes
ATA Q2MEM-8MBA: 8M bytes
card Q2MEM-16MBA: 16M bytes Necessary
Q2MEM-32MBA: 32M bytes
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i Q04UDVCPU/ QO06UDVCPU/ Q13UDVCPU/ Q26UDVCPU/ .,
Memory device QO3UDVCPU Formatting
QO04UDPVCPU Q06UDPVCPU Q13UDPVCPU Q26UDPVCPU
Proaram memo 120K bytes 160K bytes 240K bytes 520K bytes 1040K bytes Necessa
9 v (30K steps) (40K steps) (60K steps) (130K steps) (260K steps) v
Standard ROM 1025.5K bytes 2051K bytes 4102K bytes Unnecessary
Standard RAM 2 192K bytes 256K bytes 768K bytes 1024K bytes 1280K bytes
With an extended
1216K b 1280K byt 1792K byt 2048K byt 2304K byt
SRAM cassette (1M) ytes yies yies yies vies
With an extended
2240K byt 2304K byt 2816K byt 3072K byt 3328K byt .
SRAM cassette (2M) vies yles yies yies yies Necessary '
With an extended
4288K b 4352K byt 4864K byt 5120K byt 5376K byt
SRAM cassette (4M) ytes yies yies yies vies
With an extended
8384K b 8448K byt 8960K byt 9216K byt 9472K byt
SRAM cassette (8M) ytes yies yies yies yies
SD memory card Capacity of the SD memory card used Necessary

*1 When the memory contents become indefinite in initial status or due to the end of battery life, the memory is
automatically formatted after the CPU module is powered off and then on or is reset.
*2 This is the capacity when an extended SRAM cassette is not used.

Point/’

® When files are written to each memory, the unit of stored file size depends on the target CPU module and memory area.
(5" Page 50, Section 2.1.3 (4))

® In memory capacity calculation, 1 step is equal to 4 bytes.

S9|I4 pue AlIows 12
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(7) Memory and data to be stored

The following table lists data that can be stored in each memory.

© :Required, O :Storable, x :Not storable

. Memory Memory card Memory
CPU module built-in memory
card (RAM) (ROM) card (SD)
Program | Standard | Standard Flash ATA | SDmemo File name and
Item 9 SRAM card E i Remarks
memory RAM ROM card card card extension
Drive 0! | Drive 3" | Drive 4 Drive 1" Drive 2" Drive 2"
Parameter e} O "4 (@) (@) O e} O PARAM.QPA 1 data/drive
Intelligent function
2 e} o4 (@) (@) (e} o) (e} IPARAM.QPA 1 data/drive
module parameter*
Program © o4 o" O™ o0 o0 o™ ** QPG -
Device comment o’ o4 o's o’® oX: o6 o' “ QCD :
Initial device value o) O"4 (@) (@) O o) (@) *** QDI -
File register x o'78 x o 0" x x *+ QDR i
1 data/CPU
. 7 ok
Local device x o) x (@) x * * QDL module
Sampling trace file x o7 x O x x x ***QTD -
Device data storage
] x x le) x x x x DEVSTORE.QST -
file
Module error .
o x o7 x x x x x IERRLOG.QIE -
collection file
Boot setting file o) O "4 (o) (@) O o) O AUTOEXEC.QBT -
Remote password o) O "4 (@) (@) O o) e} 00000000.QTM -
Latch data backup
. x x (@) x x x x LCHDAT00.QBP -
file
Backup data file x x x @) O o) O MEMBKUPO0.QBP -
Data logging setting LOGCOM.QLG,
] x x o) x x x (@) LOG01.QLG to -
file LOG10.QLG
Data logging file x x o' x x x o) *** CSV -
PLC user data x x e} x x oo oo *** CSV/BIN -
Symbolic X
. e @) o4 O O x @) @) 12 -
information
Drive heading e} o4 (o) (@) O o) [e) QN.DAT -
System file for the iQ
Sensor Solution
. x x x x x x (@) SSBRINF.QSI -
function (data
backup/restoration)
Backup data file for
the iQ Sensor
Solution function x x x x x x e} =+ QBR"15 -
(data
backup/restoration)
Predefined protocol
) ) x x le) x x x (@) ECPRTCL.QPT -
setting file
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Memo Memory card Memo
CPU module built-in memory - . .

card (RAM) (ROM) card (SD)
Program | Standard | Standard Flash ATA | SDmemo File name and
Item g SRAM card e ; Remarks

memory RAM ROM card card card extension

Drive 0! | Drive 3" | Drive 4™ | Drive 1" Drive 2" Drive 2"
System information
file for CPU module

x x x x x x @) BKUPINF.QSL -

data
backup/restoration

System data file for
CPU module data x x x x x x @) BKUPDAT.QBK -
backup/restoration

Device data file for

CPU module data x x x x x x le) DEVDATA.QDT -
backup/restoration
Operation history file x x o) x x x le) OPERATE.QOL -

*1 A drive number is used to specify memory where data are written or read by external devices using a sequence program or
MC protocol. Since memory names are used to specify memory using a programming tool, drive numbers do not need to be
considered.

*2 Store the intelligent function module parameters in the same drive with the parameters. The intelligent function module
parameters stored in a different drive are not valid.

*3 A program stored in the standard ROM cannot be executed. Store the program to the program memory before
execution.

*4 To execute a program stored in a memory card or SD memory card, make the setting in the Boot file tab of the PLC
parameter dialog box.

*5 The device comments cannot be read by instructions in a sequence program.

*6 Several scans are required to read device comments using a sequence program.

*7 CPU modules other than the High-speed Universal model QCPU and Universal model Process CPU store only one file
for each item. The High-speed Universal model QCPU and Universal model Process CPU store more than one file for
each item.

*8 For the number of storable file register points, refer to Page 392, Section 4.7.

*9 A sequence program allows reading only. No data can be written from the sequence program.

*10 Data can be written or read with the following instructions.

*SP.FREAD (batch-reads data from the specified file in the memory card.)
*SP.FWRITE (batch-writes data to the specified file in the memory card.)
*11  This is the data in which the information of label program configuration is stored.

GX Works2 Version 1 Operating Manual (Common)

*12  CPU modules other than the High-speed Universal model QCPU and Universal model Process CPU: The file name and
extension will be SRCINF1M.CAB or SRCINF2M.CAB for Simple projects (with a label), and SRCINF11.CAB or
SRCINF2I.CAB for Structured projects.

High-speed Universal model QCPU and Universal model Process CPU: The file name and extension will be
SRCINF1M.C32 or SRCINF2M.C32 for Simple projects (with a label), and SRCINF11.C32 or SRCINF2I.C32 for
Structured projects.

*13  This file cannot be specified as a data storage file when the data logging function is used. To write data to the file,
execute the write PLC user data function.

*14  Only the High-speed Universal model QCPU and Universal model Process CPU can store these data in the memory.

S9|I4 pue AlIows 12
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*15  This file name depends on the connection type of the iQ Sensor Solution data backup/restoration function. ( L1 iQ
Sensor Solution Reference Manual)

Point/

For methods for writing data to each memory (online operation), refer to the following.
[ 71 Manual for the programming tool used
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2.1.2

Parameter-valid drive

CPU modules operate according to parameter settings. Systems automatically select parameters from those stored in

the drives for CPU module operation, according to the following priority order. A user does not have to select them.

(1) Priority of the parameter-valid drives

The CPU module operates according to parameters stored in a higher priority drive.

+ QO0U(J)CPU, Q01UCPU

Priority

Drive where parameters are stored

High
T
J

Low

Drive 0 (program memory)

Drive 4 (standard ROM)

» Q02UCPU, QnUD(H)CPU, QnUDE(H)CPU

Priority Drive where parameters are stored
High 1 Drive 0 (program memory)
0 2 Drive 1 (memory card RAM)
{ 3 Drive 2 (memory card ROM)
Low 4 Drive 4 (standard ROM)
*+ QnUDVCPU, QnUDPVCPU
Priority Drive where parameters are stored
High 1 Drive O (program memory)
0 2 Drive 2 (memory card SD)"!
i 3 Drive 3 (standard RAM)
Low 4 Drive 4 (standard ROM)

*1 When the CPU module is locked with a security key and parameters are stored in a memory card (SD) (no parameters
stored in the program memory), "MISSING PARA" (error code: 2200) occurs.

Point/’

@ If a parameter file with a boot setting exists in a memory card or SD memory card, the file will be transferred according to
the setting. If the transfer target memory is set to the program memory, the file will be transferred to the program cache

memory as well.

® To check the parameter file that the CPU module uses, see "Parameter Valid Drive Information" of "PLC Status
Information" on the PLC Diagnostics window. ((__ Page 467, Appendix 2)

L) [Diagnostics]=>[PLC Diagnostics]
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(2) When to determine valid parameters
The CPU module automatically searches for parameters in the following timing and operates by the settings of
the parameters stored in the drives:
» the CPU module is powered off and then on, or

* itis reset.

When storing parameters to a drive by executing the write to PLC function from a programming tool, the timing for
validating the parameters differs depending on the drive.

(a) When parameters are stored to the drive different from the one that stores the
parameters in operation

The parameters are validated according to the priority set to the drive after the CPU module is powered off and

then on or is reset.

(b) When parameters are stored to the drive same as the one that stores the parameters
in operation
Only the setting made in the Device tab of the PLC parameter dialog box is validated after “Write to PLC” is

performed.
To validate all parameter settings, power off and then on or reset the CPU module.

SALIp plleA-lojoweled Z'1°Z
S9|I4 pue AlIows 12

43



2.1.3 Files

The files written to the CPU module have information such as a file name, file size, and written date. These information
can be checked on the window displayed by selecting [Read from PLC] from the menu of a programming tool.

O [Online]=> [Read from PLC...]

Online Data Operation ‘Zl
Connection Channed List
’V Serial Port PLC Module Connection(SE) System Image... |
=) « s R  wrte  very  Delete ‘
¥ PLC Module | B clioert Function Module | Exetution Targst Data{ fo j Ves )
Title |
fiiiij Module Data Parameter+Progian | Select Al | Capcel Al Selections|
odule Mame/Data Name Title/Project Name Target | Detail Last Change Target Memory Size
]
[ PLC Data Progiam Memory...
o Program(Program File] RElE
- ﬂi AN 2013/01/29 026008 2228 Bptes
11 5% Parameter
H P PLC/Metwark/Femote Password/Svi... 2013/01/29 026008 740 Bptes
* 8 Device Memany N
A Device Data ]
Mecessary Setting] Mo Setting / Already Set ] Setif itis needed( Mo Setting / Already Set ]
Writing Size Free Wolume Use Volume
OBytes [ 1 242,792 2,968Bytes Refresh I
Item Description

* File name structure and file specification
Each file name is composed of a name (up to 8 characters in one byte/4 characters in double bytes) and an
extension (3 characters in one byte). Create a file name with upper-case characters only. An extension is
automatically appended according to the type set when the file was created.

* Characters that cannot be used for a file name
The following reserved words for Microsoft® Windows® cannot be used as a file name.
COM1 to COM9, PRN, LPT1 to LPT9, NULL, AUX, CLOCK$, CON

» How to specify a file name in the sequence program
Since the sequence program is not case-sensitive in one-byte characters, the file can be named by both upper-case
and lower-case characters. (Both "ABC" and "abc" are treated as "ABC".)
In double-byte characters, an upper-case character and lower-case character are distinguished. Name a file by an
upper-case character. ("ABC" and "abc" are distinguished.)

File name

The date and time when a file was written to the CPU module is shown. The date and time are based on the clock set

Last Change ) .
on the programming tool (personal computer) side.

The size of a file when it was written from a programming tool to the CPU module is shown in units of bytes. To display

Size the latest data, click the Refresh | button. At least 64 bytes (136 bytes for a program) are added to the file
created by a user except a file register file. ((__Z  Page 46, Section 2.1.3 (2))
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(1) Precautions for handling files

(a) Power-off or reset during file operation
If the CPU module is powered off or is reset during file operation, files in each memory remain as is. (To hold
files in the memory card or SD memory card used, do not remove the card during power-off. Power off and on

the CPU module with the card being inserted.)

Poi
oint
When the programmable controller is powered off during an operation in which a file is moved, the data in operation are held

in the internal memory of the CPU module. The held data are recovered at power-on. To hold the internal memory data,
battery backup is required.

(b) Simultaneous write from multiple programming tools to the same file
While data are being written to a file using a programming tool, another programming tool cannot access to the
file until the writing ends. Also, a file is being accessed by a programming tool, another programming tool
cannot write data to the file until the access ends. To write data to the same file from multiple programming
tools, wait until the current processing ends and perform the processing one at a time.

(c) Simultaneous write from multiple programming tools to different files

Up to 10 programming tools can simultaneously access to different files in a CPU module.

(d) Access to the SD memory card
Accessing the SD memory card by using the SP.FREAD or SP.FWRITE instruction may cause the scan time to
increase as the number of files stored in the SD memory card increases.

S9ll4 €1'¢
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(2) File size
The size of a file used in the CPU module depends on the file type. When a file is written to the memory area, the
unit of the stored file size depends on the CPU module and memory area to be written.

(Z=" Page 50, Section 2.1.3 (4)) Calculate the rough size of each file with reference to the following table.

File type File size (unit: byte)

Drive heading 72

» CPU modules other than the High-speed Universal model QCPU and Universal model Process
Default™! CPU: 464
* High-speed Universal model QCPU and Universal model Process CPU: 740

With boot setting? 84 + (18 x (number of files))

72 + (total parameter sizes of each module) + (size of the routing setting) + (size of the data link
transfer setting)

Up to 10368 (When only LB/LW(1) is set, 1826 + 16 x

With CC-Link IE Parameter size of each module .
Controller Network (number of refresh transfer points).)
setting Size of the routing setting 6 + 8 x (number of routing settings)
Size of the data link transfer settin 6 + 12 x (number of transfer settings) + 86 x (number of
iz ink tr i
g modules)

72 + (total parameter sizes of each module) + (size of the routing setting) + (size of the data link
transfer setting)

] ) ] Parameter size of each module Up to 13074
Parameter LVlth CCk_lef IE Field Size of the routing setting 6 + 8 x (number of routing settings)
etwork setting 6 + 16 x (number of RX transfer settings) + 16 x (number
Size of the data link transfer setting | of RWr transfer settings)
With MELSECNET/H
. Increase up to 6180/module
setting
With Ethernet setting | Increase up to 922/module
Increase up to the values in the following table (The values indicate an increase per module.)
. . Mode setting
CC-Link setting —
Ver.1 mode Ver.2 mode Ver.2 additional mode
With CC-Link setting 1st module 550 bytes 572 bytes 624 bytes
2nd to 4th modules 536 bytes 558 bytes 610 bytes
5th module 550 bytes 566 bytes 618 bytes
6th to 8th modules 536 bytes 558 bytes 610 bytes
With remote )
. 92 + (number of target modules x 10), increase up to 172/module
password setting
» CPU modules other than the High-speed Universal model QCPU and Universal model Process
CPU:
Sequence program 148" + (4 x ((number of steps) + (number of steps of reserved area for online change)))

* High-speed Universal model QCPU and Universal model Process CPU:

22473 + (4 x ((number of steps) + (number of steps of reserved area for online change)))
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File type

File size (unit: byte)

Device comment

* CPU modules other than the High-speed Universal model QCPU and Universal model Process
CPU:
74 + 8 + (total comment data size of each device)

» High-speed Universal model QCPU and Universal model Process CPU:
74 + 72 + 8 + (total comment data size of each device)

Comment data size per device = 10 + 10240 x a+40 x b
+ a: Quotient of ((number of device points)/256)
* b: Remainder of ((number of device points)/256)

Initial device value

» CPU modules other than the High-speed Universal model QCPU and Universal model Process
CPU:66 +44 xn+2xm+8

« High-speed Universal model QCPU and Universal model Process CPU: 66 + 44 x n+ 2 x m +
72+8

» m: Total number of device points set to the initial device value
» n: Number of settings of the initial device value

User setting area

Setting value when formatted (0 to 15K)

File register

2 x (number of file register points)

Sampling trace file

362 + (number of word device points + number of bit device points) x 12 + (N1 + N2 + N3 +
number of word device points x 2 + (number of bit device points/16) x 2) x the number of traces
(total number of executions)

* Apply the following values to N1 to N3 according to the items selected under "Trace additional

Information" on the Trace condition settings window. ([__ Page 187, Section 3.14 (8) (b))
* N1: When "Time" is selected, apply "4".
* N2: When "Step no." is set, apply "10".
* N3: When "Program name" is selected, apply "8".

Device data backup file

Setting value when formatted (2 to 1024K)

Module error collection file

76 + (64 x (value set for the number of storable errors))

Local device™

70 + 6 x (set device type) + (Am + Av + B + Ct + Cst + Cc) x n

- Am, Av = (a1 + a2) + 16) - (@1 + 1)+ 16) + 1) x 2
«eB=bx2
“Ct, Cst, Co = ((((c1 +C2) x 2) = 16 - (1 X 2+ 1) = 16) + 1) x 2+ ¢2 x 2

* Am, Av: Save area sizes of M (internal relay) and V (edge relay), respectively
al: Start device number of M or V
a2: Number of points of M or V
« B: Save area size of D (data register) and Z (index register)
b: Total number of points of D and Z
« Ct, Cst, Cc: Save area sizes of T (timer), ST (retentive timer), and C (counter), respectively
c1: Start device number of T, ST, or C
a2: Number of points of T, ST, or C

* N: Number of programs (only the ones using local devices*5)

Data logging setting file

Refer to the following.
[ 7] QnUDVCPU/LCPU User's Manual (Data Logging Function)

System file for the iQ Sensor Solution
function (data backup/restoration)

Backup data file for the iQ Sensor
Solution function (data
backup/restoration)

Refer to the following.
[ 71 iQ Sensor Solution Reference Manual

Predefined protocol setting file

65532
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File type File size (unit: byte)

68+ (34 x (N+1)+34 x M) +L

System information file for CPU

) * N: Number of target drives
module data backup/restoration

* M: Number of target files
« L: Total size of file names of target files (including punctuation mark (.) and extension)

B84 + (6+ (a x 34)) + (6 + (a x (336 + (12 x b) + (12 x ¢))) + (6 + (d x 198)) + 22 + 5440 + (6 + € x
6418))

» a: Sampling trace registration status

System data file for CPU module data | < b: Number of word device points of sampling trace information

backup/restoration « ¢: Number of bit device points of sampling trace information

« d: Data logging registration status

« e: Module error collection setting status

« For the status of a, d, and e, put “1” when they are registered/set and put “0” when they are not
registered/set to obtain the above calculation formula.

64+2+4+72+(Nx8)+11328 + ((a+ (b= 16) + (c x 2 + 16)) x 2)

» N: Number of target devices (for the timer, retentive timer, and counter, the contact and coil are
counted as one device.

Device data file for CPU module data

backup/restoration . .
» a: Number of word device points
» b: Number of bit device points (except for the timer, retentive timer, and counter)
« ¢: Number of bit device points (the timer, retentive timer, and counter)

Operation history file The file size depends on the parameter setting. (1K to 1024K bytes)

*1 The value will be adjusted by the system so that the total number of bytes of PLC parameters and network parameters
becomes multiple of four.

*2 The value will be adjusted by the system so that the total number of bytes becomes multiple of four.

*3 These are default values. (Values differ depending on the parameter setting).

*4 After the decimal point of a value obtained by a division part in the formula is rounded up.

*5 For the Q02UCPU, Q03UDCPU, Q04UDHCPU, or QO6UDHCPU whose serial number (first five digits) is "10011" or
earlier, apply the number of execution programs.

For a calculation example of memory capacity, refer to Page 51, Section 2.1.3 (4) (c).

© 00 0000000000000 0000000000000 000 O0COCPOCEOIOSOEOSIEOEOSIEOEPONOEOIEONOEOEOEOIEOEOEOEOEEOEOEOEOOETOOTOTOTOTIOTO
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(3) Program file structure

A program file consists of a file header, execution program, and reserved area for online change.

Program file structure

File head 37 steps (default) A
e header (39 steps (Q50/Q100UDEHCPU))

Execution program These areas are reserved
in increments of file size units.
(== Page 44, Section 2.1.3 )

Reserved area for

online change 500 steps

The sizes of the programs stored in the CPU module program memory are the total of above three areas.

Item Description

This area stores data such as the name, size, and created date of files. The file header size
File header ranges from 25 to 41 steps (100 to 164 bytes) depending on the setting made in the Device tab of
the PLC Parameter dialog box.

Execution program This area stores the created program.

This area is used when the number of steps is increased after writing data in the RUN status.
Reserved area for (Default: 500 steps (2000 bytes) The setting value can be changed in the "Program Detail Setting"
online change dialog box. (It can be changed while online change is performed.) After the online change is

complete, remaining number of steps for this area is displayed.
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(4) Memory capacity
When a file is written to the memory area, the unit of the stored file depends on the CPU module and memory
area to be written. This unit is referred to as a file size unit.

(a) File size unit for each memory area

The following table lists the file size unit of the CPU module and memory area to be written.

Memory area
CPU module model =
Program memory | Standard RAM | standard ROM Flash card™
QO0UJCPU - 64 steps/256 bytes
QO0UCPU, Q01UCPU
128 steps/512
QO02UCPU, QO3UD(E)CPU, bytes
QO04UD(E)HCPU, QO6UD(E)HCPU
256 steps/1024 128 steps/512
Q10UD(E)HCPU, Q13UD(E)HCPU P P
bytes bytes
Q20UD(E)HCPU, Q26UD(E)HCPU, 512 steps/2048
Q50UDEHCPU, Q100UDEHCPU 1 step/4 bytes bytes
512 bytes
QO3UDVCPU, Q04UDVCPU,
128 steps/
QO04UDPVCPU, QO6UDVCPU,
512 bytes
QO6UDPVCPU
256 steps/ -
Q13UDVCPU, Q13UDPVCPU SIeps
1024 bytes
512 steps/
Q26UDVCPU, Q26UDPVCPU
2048 bytes

*1 The file size unit of the Flash card is applied when a file is written to the Flash card by "Export to ROM Format".

(b) File size unit for each memory card or SD memory card

The following table lists the file size unit for each memory card or SD memory card.

Type Model File size unit (cluster size)
Q2MEM-1MBSN, Q2MEM-1MBS 512 bytes
Q2MEM-2MBSN, Q2MEM-2MBS 1024 bytes
SRAM card
Q3MEM-4MBS 1024 bytes
Q3MEM-8MBS 4096 bytes
Memory card . Q2MEM-2MBF 1024 bytes
Flash card™!
Q2MEM-4MBF 1024 bytes
Q2MEM-8MBA 4096 bytes
ATA card Q2MEM-16MBA 4096 bytes
Q2MEM-32MBA 2048 bytes
NZ1MEM-2GBSD 32K bytes
NZ1MEM-4GBSD 32K bytes
NZ1MEM-8GBSD 32K bytes
SD memory card
NZ1MEM-16GBSD 32K bytes
L1MEM-2GBSD 32K bytes
L1MEM-4GBSD 32K bytes

*1 The file size unit of the Flash card is applied when:
« Afile is written to the Flash card by Write to PLC (Flash ROM).
« Afile is written to the Flash card using a programming tool without accessing the CPU module.



(c) Calculation example of memory capacity

CHAPTER 2 APPLICATION OF PROGRAMMING

El The following describes a calculation example of memory capacity when parameters and a program are

written to the program memory.

« Conditions

1) CPU module to be written: Q26UDHCPU

2) Writing file: Table below

File name

File size™

PARAM.QPA (parameter file)

464 bytes

MAIN.QPG (sequence program)

525 steps / 2100 bytes

*1 For file size, refer to Page 50, Section 2.1.3 (4) (a).

3) Reserved area for online change: 500 steps/2000 bytes

* Memory capacity calculation

The memory capacity is calculated in units of file sizes of the CPU module to be written. The file size unit

of the Q26UDHCPU in this example is 1 step/4 bytes. ((_ Page 50, Section 2.1.3 (4) (a))

1. calculation of parameter file size

Since the parameter file size is 464 bytes, 116 steps/464 bytes is occupied on the program memory.

2. Calculation of program size

The program size is found by: Program size + reserved area for online change. Since a program is stored
in units of file sizes (1 step), only the amount equal to the program size is occupied.

3. Result

The calculation results of the memory capacities are as shown below.

File name File size Memory capacity
PARAM.QPA 464 bytes 116 steps (464 bytes)
Sequence program size 525 steps
MAIN.QPG Reserved area for online change 500 steps 1025 steps (4100 bytes)
Total 1025 steps

Total memory capacity

1141 steps (4564 bytes)
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2.2 Base Unit Assignment

2.2.1 Base mode

Use this mode when assigning the number of available slots to the main base unit and extension base units.
The following two modes are available.

» Auto mode

* Detail mode

(1) Auto mode

Use this mode when assigning the number of slots equal to that on the base unit used.

(2) Detail mode

Use the detail mode when assigning the number of slots for each base unit.
Any number of slots can be assigned irrespective of the actual number of slots on the base unit to be used.

(a) Setting the number of slots greater than the actual one

Slots are occupied by the number of slots set.
The slots after actually used ones are regarded as empty slots.

El Three slots will be the empty slots when a 5-slot base unit is used and the number of available slots are

set to eight.

Il Main base unit
— Actual number of slots

Q358 I -
v [CPUL 0 [ 1] 2] 3 [ 4] 5] 6] 7] Slotnumber
B T TTTrTTTET TS
] L] 1 1 1
| ' \
o0 4
2zl
Qi Q! Qg
gigig!
(IR
| ' \
{ iooq
5 I

Power supplyj
module

CPU module

L Number of slots set

The number of points for the empty slots will be either value set on the PLC system tab, or on the 1/0
Assignment tab in the PLC parameter dialog box. (The default is 16 points.)
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(b) Setting the number of slots smaller than the actual one
Set the smaller number than the actual number of slots when slots with no module mounted need not be

recognized.

El Four slots from the right end of the base unit will be the prohibited slots when using a 12-slot base unit
and setting the number of available slots to eight. (Mounting a module on a prohibited slot causes
"SP.UNIT LAY ERR.".)

BEMain base unit

Q3128 -
v [cPUL 0 [ 12 [ 3] 4[5 6] 7[8]0][10[1]Slotnumber
)

o

@)
o X
Power suppIyJ
module

— Actual number of slots

—

falelafalela}

Prohibited
Prohibited
Prohibited
Prohibited

1 1

CPU module Number of slots set Mounting a module will result in an error.
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2.2.2 Base unit assignment setting

Set base units on the 1/0 Assignment tab of the PLC parameter dialog box.

Q Parameter Setting E‘
PLC Name |PLC System |PLC File [PLC RAS |Boot Fie |Pragram |5FC |Device i Assignment Jiutiple Pl Setting |Serial Communication |

1O Assigrment(*1)

Ha. Slot Type Model hlame Paints Starkdy Switch Setting |
0 [pc PLE - =
L ot = = Detailed setting |
R T - =
5 - = Select PLC bype |
+ 3 - - Selact module
5 [+ - =
& [50-5) - =
76y - = -

Assigning the 1/ address is not necessary as the CPU does it automatically,

Leaving this setting blank will not cause an error o occur.

Base Setting(*1)

Base Mode
Base Model Name. Power Model Mame Extension Cable slots
&+ Auto
Main hd
Ext Basel - " Detail
Ext.Base2 hd
Ext.Base3 hd & 5lot Default
e = 12 sict Default
Ext Base’ <tz st vefaue |
Ext.Bases - Select
Ext.Base? hd module name
(#1)5ekting should be set as same when using mulipls CPU. Export to CSV File Import Mukiple CPU Parameter \ Read PLE Data \
Print Window. .. Print Window Preview Acknowledge X Assignment Default Cherk. ‘ End Cancel
Item Description
Auto
Base Mode Select a mode for base unit assignment either from auto mode or detail mode.
Detail

Base Model Name

Power Model Name
Base Setting

Extension Cable

Enter the model names of base units, power supply modules, and extension cables to
be used within 16 characters for reference or when printing out parameters. CPU
modules do not use the entered model names.

Slots

When "Detail" is set, select the number of slots on the base unit used.

g5l Default  button

12 slot Default button

When "Detail" is set, select either of these items for batch-setting the base units to the
specified number of slots

Point />

® In auto mode, when any extension base unit number is skipped at the setting using the base number setting connector,
an empty extension base unit cannot be reserved. To reserve empty extension base units for future extension, select

detail mode.

@ In detail mode, set the number of slots to all base units used. Failure to do so may result in incorrect /0 assignment

setting.
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2.3 /O Number Assignment

The I/O number indicates addresses used for sequence programs in the following cases.
* Input of on/off data to the CPU module
» Output of on/off data from the CPU module to the external device

(1) Input and output of on/off data
The input (X) is used to input on/off data to the CPU module, and the output (Y) is used to output on/off data from
the CPU module.

(2) /0 number representation
The 1/0 numbers are represented in hexadecimal. When a 16-point I/O module is used, the I/O number for each
slot will be 16 point-sequence number from OO 0 to OO F as shown in the following figure. "X" and "Y" is
prefixed to the I/O number of input modules and the I1/0O number of output modules, respectively.

For the case of input For the case of
/module /output module
C 5 | x[ofofo] {x[o[1]0]|x[0[2[0l| Yo[3]0!| v[o[4[0]
— x[o]o]F] | x[o[1]F] | x[o[2[F]| Y[o[3]F]| Y[0[4]F]
v = 16 input | 16 input | 16 input |16 output|16 output
5 |« |— points points points points points
Power supply moduleJ - CPU module

juswubissy JaquinN O/l €2
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2.3.1 Concept of /0 number assignment

The CPU module assigns I/0O numbers at power on or reset, according to the 1/0 assignment setting.

(1) /O number assignment
The following figure shows an example of I/O number assignment to base units in the system where the CPU
module is mounted on the main base unit.

Q35B (5 slots occupied)

[CPUT © 1 2 3 4 ] Slot number
)
0 =)
=
=
S| | w| w|w | w
- O| ~|®m| < | ©
(| ol ol | | © . . .
badll BBl BB D Bt Rt I/O number: Assign one number to each point.
o|lo|lo|o| o
S|l =l || ©
® | X[ X | X | X | X
o H—=—
Assignment order p /O number assignment order
. 16 16 32 16 64 !
Number of slot points points points points points points """ Number of I/0 points

Q65B (5 slots occupied)
5] 6 | 71 81 9

90 to AF
BO to CF
DO to EF

YFO to FF
Empty (100 to 10F)

Assignment
order

Number of slot points

v

32 32 16 16
points points points points points

Q68B (8 slots occupied)

[0 ] 11 ][ 12 ] 13 ] 14 ] 15 ] 16 [ 17 ]
[T T T R
N |w|w ||| 2
~ ~ | < © [eo) ~ ~ ~
elelTlclS|elele
o o | = - - o o o
[ N|lo|o|lo| o | < om
X[ X| == || >]|>|>

»

6 16 32 32 32 16 16 16
points points points points points points points points

Assignment order
Number of slot points

XOOO0 toeOOF: Input module
YOOO toOO F: Output module
OO0 todOF: Intelligent function module

(a) Assignment order
For the main base unit, the I/O numbers are assigned to the modules from left to right in a
sequential order, starting from Oy assigned to the module on the right of the CPU module.
For extension base units, the /O numbers are continued from the last number of the /0O number of the main

base unit.

(b) /0 number of each slot
Each slot on the base unit occupies /O numbers by the number of 1/0 points of the mounted modules.
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(2) 1/0 assignment on a remote I/O stations

The devices of input (X) and output (Y) in the CPU module can be assigned to /0O modules and intelligent
function modules, which allows to control the modules in the remote I/O system such as CC-Link IE Field
Network, MELSECNET/H remote I/O network and CC-Link.

Also, the input (X) and output (Y) devices can be used as refresh-target devices for the link 1/0 (LX, LY) of CC-
Link IE Field Network master/local modules and MELSECNET/H modules.

MELSECNET/H module
CPU module =) [ CC-Link module
o B T T
il
#
il
- =l |: Remote J |: Remote }

station station
MELSECNET/H remote I/O network

falelalalula}

X40 to 5F
X60 to 7F
Y80 to 9F

/\ /

580 to 59F

X500t0 51F
X520 to 53F
X540 to 55F
X560 to 57F

YOO 0 to OOF: Output module

7LLL XOO 0 to OOF: Input module
OO0 to OOF: Intelligent function module

(a) /0 numbers available on remote 1/O stations
When the input (X) and output (Y) of the CPU module are used for the I/O numbers in the remote
station, assign the 1/0 numbers later than those used for the I/O modules and intelligent function
modules on the CPU module side.

El When X/YO0 to X/Y3FF (1024 points) are used for the 1/0 modules and intelligent function modules on the
CPU module side, X/Y400 and later can be used in the remote stations.

juswubissy JaquinN O/l €2
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(b) Precautions for using remote station 1/0 numbers
« Setting for future extension

When the input (X) and output (Y) of the CPU module are used for the /O numbers on the remote station,
consider future extension of I/O modules and/or intelligent function modules on the CPU module side.

Input/output (X/Y)
XIYO
¢ 1/0 numbers used by I/0O modules/intelligent function
0 modules
XIY3FF
XIY400
to For future expansion
XIY4FF
XIY500 | For MELSECNET/H
remote /O station
Empty
For CC-Link remote
station :
to ~ 1/0 numbers that can be used by remote stations
XIY1FFF )

When X/YO0 to 3FF (1024 points) are used by I/O modules and/or intelligent function
modules and X/Y400 to 4FF (256 points) are secured for future extension

*« When CC-Link IE Field Network, MELSECNET/H, or CC-Link is used
Assign 1/0 numbers for the refresh-target devices (in the CPU module) of CC-Link IE Field Network or
MELSECNET/H so that they do not overlap with those for the CC-Link remote stations.

Point/’

® When network parameter setting has not been made in the CC-Link system, X/Y 1000 to 17FF (2048 points) are
assigned to the CC-Link system master/local modules of lower numbers.

@ There are no restrictions on the I/O number assignment order for the CC-Link IE Field Networks, MELSECNET/H remote
I/0 networks, CC-Link.

® Free space can be provided in the area for the CC-Link IE Field Network remote station, MELSECNET/H remote 1/O
station, and CC-Link remote station.
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2.3.2 Setting I/0 numbers

Set the I1/0 numbers on the I/O Assignment tab.

(1) Purpose of I/O number assignment

(a) Reserving points for future module changes
The number of points can be flexibly set so that the /O number modification can be avoided when
changing the current module to another in the future.

El 32 points can be assigned for future use to the slot where an input module with 16 points is currently

mounted.

(b) Preventing I/O numbers from changing
The change in the I/0O numbers can be prevented when an I/O module or intelligent function module, whose
occupied I/O points are other than 16, is removed due to failure.

(c) Changing the I/0 numbers to those used in the program
When the I/O numbers used in the actual system differ from those in the designed program, the I/O numbers of
each module on the base unit can be changed to the ones in the designed program.

Point/’

@ If any of the /0O modules whose number of I/O points are other than 16 fails without I/O assignment setting, the /O
numbers assigned following to the failed module may change, leading to a malfunction. For this reason, making the /O
assignment setting is recommended.

@ |/O assignment setting allows the following settings as well. (The 1/O assignment is required for the input response time

) ) NN

and switch settings.) w w
+ Input response time setting (I/O response time) ("= Page 139, Section 3.7) ; 8

+ Error time output mode setting ((__5  Page 141, Section 3.8) 2 Z

+ CPU module operation setting during a hardware error of intelligent function modules ([__5  Page 142, Section “3 ?,

+ Switch setting of intelligent function modules and interrupt modules ([ 5 Page 143, Section 3.10) g &

&S

&3

® D

=
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(2) I/0 assignment

The I/O assignment is set on the 1/0 Assignment tab of the PLC parameter dialog box.

On the I/O Assignment tab, the following items can be set for each slot on the base unit.

* "Type" (module type)
» "Points" (1/0 points)
 "Start XY" (start /O number)

El To change the I/O number of the specified slot, setting is allowed only to the number of points.

For other items that are not set, settings are completed based on the installation status of the base unit.

Q Parameter Setting El
PLC Mame |PLC System |PLC File |PLC RAS |Boot Fie |Program |sFC | Deviee S ,&E'swiii%niénE"'ﬂMu\np\a CPU Setting | Serial Commurication |
TjO Assignment(*1)
Mo, Slot Type Model Hame Points Start 2V - Switch Setting ‘
0_|PLC PLC - -
PR ) = - Detaied Setting |
2 |if*1) - -
3 |20*2) = - Select PLC bype ‘
; 35*3 z z Select module
6 |5(*5) - -
i (=) - - hd
#Assigning the /0 address is not necessary as the CPU does it automatically.
Leaving this setking blank will not cause an error ko occur,
Base Setting(*1)
Base Mode
o Base Model Name Power Model Mame Extension Cable Slots. - & Auto
Ext.Basel - " Detal
Ext.Base: -
Ext.Base! hd & Slat DeFault
E’TE??: : 12 Slot Default
Extsmer g
(*1)5etting should be st as same when using multiple CPU, Export to CSV File Import Multiple CPU Parameter ‘ Read PLC Data ‘
Print Window, .. Print Window Preview Acknowledge =Y Assignment Defaul: Check | End Cancel
Item Description
Slot The slot number and location of the slot are displayed. When the base unit is set to auto mode, the base unit number is
indicated in "*", and the slot number is counted from slot 0 of the main base unit.
Select the type of the mounted module from the following:
T * Empty (empty slot) * Input (input module) * Hi. Input (high-speed input module) * Output (output module) * I/O Mix
e
yp (I/0O combined module) ¢ Intelligent (intelligent function module) * Interrupt (interrupt module)
When the type is not specified for a slot, the type of the actually mounted module applies.
Model Name Enter the model names of mounted modules within 16 characters. CPU modules do not use entered model names.
(Use the entered model names for reference.)
When changing the number of 1/O points for each slot, select the points from the following:
* 0 Point * 16 Points * 32 Points * 48 Points * 64 Points * 128 Points * 256 Points * 512 Points * 1024 Points
Points When the number of points is not specified for a slot, the number of points of the actually mounted module applies. For
empty slots, the number of points set on the PLC System tab of the PLC parameter dialog box is assigned (default: 16
Points).
When changing the /O number of each slot, enter a new start /O number.
Start XY When this item is not specified for a slot, the /0 number counting from the last number of the current setting is

assigned.
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(3) Precautions

(a) Type setting
The type set in the I/O Assignment tab must be the same as that of the mounted module. Setting a different
type may cause incorrect operation. For an intelligent function module, the number of 1/O points must also be
the same to the I/O assignment setting. The following table lists the operations when the mounted module type
differs from the one set in the I/O Assignment tab.

/0 assignment
Mounted module . Result
setting
Input module, output module, « Intelligent
. Error (SP.UNIT.LAY.ERR.)
I/O combined module * Interrupt
* Input
. . * Hi. Input
Intelligent function module Error (SP.UNIT.LAY.ERR.)
* Qutput
* /0 Mix
* Input
* Hi. Input
Empty slot - Output Empty slot
Py - /0 Mix Py
* Intelligent
* Interrupt
All modules * Empty Empty slot
Error does not occur but incorrect operation may
Other combinations - be caused. Or, error (PARAMETER ERROR (error
code: 3000)) is detected.

(b) /0 points of slots
The number of I/O points set in the I/O Assignment tab takes priority to that of mounted modules.
» When the number of I/O points is set to the number which is less than that of mounted I/O modules

The available number of I/O points for the mounted I/O modules will be reduced.
When the number of I/O points is set to 16 points in the 1/0 Assignment tab of the PLC parameter dialog

box for the slot where a 32-point input module is mounted, the second half 16 points of the module
becomes unavailable.

* When the number of I/O points is set to the number which is exceeding that of mounted 1/0 modules
The exceeded number of points will not be used in the 1/0O modules.

* Last I/O number
Set the last I/O number within the maximum number of 1/O points. Failure to do so may cause an error
("SP. UNIT LAY ERR."). ("***" is displayed in "I/O Address" on the System Monitor screen.)

* When setting 0 points for empty slots
Setting "Empty" for Type and "0 Point" for Points even occupies one slot. To set slots after the specific slot
number unoccupied, set the number of slots in detail mode.

({5 Page 52, Section 2.2.1)
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(c) Start XY setting
When the start XY has not been entered, the CPU module automatically assigns it. For this reason, the start
XY setting of each slot may be duplicated with the one assigned by the CPU module in the case of 1) or 2)
below.

1. Start XY values are not in the correct order.

2. Slots with and without the start XY setting (automatically assigned slot) are mixed

The following figure shows an example of start XY duplication.

110 Assignment(*1)

Mo, Slat Type Model Marne Paints Skart ®Y B Switch Setting |
o [pLC PLC - - ]

1 |opkoy Input  [Input madule 32Points - 0040 Detaied Setting |
Zz [1f*-1) Input  |Input module F2Paints - o020

3 |2(*-2) Intelligent > |Inteli, module 32Paints hd | Select PLC type |
4| = a4 Select module

5 |40t - -

6 |5i*-5) - -

7 |6i*-E) - - -

Assigning the IO address is not necessary as the CPU does it automatically,
Leaving this setting blank will not cause an error bo ocour,

Automatically assigned slot

- Slot number

1 2
Gl o o 2 2 @
g S > >
8183
£ 1S €
5 5 ©
Q. Q. c
£ £ K]
) o | 'c_g
= <

5 Lo =132 points|32 points|32 points| **- Number of I/O points

X40 X20 X40
to to to -=-1/O number

X5F X3F X5F
\ /

Start XY's are overlapped

Do not set duplicated start XY for each slot.
Specify start XY in the additional module to prevent the duplication of start XY.

@ Input "0060" to "start XY" in slot2.

Duplication of start XY will result in "SP. UNIT LAY ERR." (An error occurs even the module is not mounted.)



CHAPTER 2 APPLICATION OF PROGRAMMING

(d) When using AnS/A series compatible extension base units
When using the Q50B/Q6B in combination with the AnS/A series compatible extension base units,

QA1S50B, QA1S60B, and QAG6LB, take the following precautions.
« Connect the extension base units in the order of the Q50B/Q60B, QA1S500B/QA1S60B, QA6OB from
the closest position to the main base unit.
» The QA1S51B does not have an extension cable connector (OUT) and therefore cannot be used in

combination with the QAGOIB.
» Batch-assign /0O numbers of the modules mounted on the base units for each series: Q series — A series

or Aseries — Q series. Failure to do so will result in "SP.UNITLAY ERR.".
When the QAGADP+A1S500B/A1S60B is used, refer to the following.

[ ] QABADP QA Conversion Adapter Module User's Manual
When the QA1S6ADP+A1S500B/A1S60B is used, refer to the following.

QA1S6ADP Q-AnS Base Unit Conversion Adapter User's Manual
[I1 QA1S6ADP-S1 Q-AnS Base Unit Conversion Adapter User's Manual

slaqwnu Q| bumes z'e'¢
yuswubissy JaquinN O/l €2
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2.3.3 /0 number setting example

I/O number setting examples are provided as follows.

(1) Changing the number of points of an empty slot from 16 to 32

Reserve 32 points for the currently empty slot (Slot 3) so that the I/O numbers of Slot No. 4 and later do not
change when a 32-point input module is mounted there in the future.

(a) System configuration and I/O number assignment before 1/0 assignment setting

Q38B
i 0 [ 1 T2 3] a4]5 6 [ 7 ]..Slotnumber
<. o o @ o | o 2| @ ) o )
E =) =} =) Q =} =] =} =}
=] el © el E ° el el el
g o o o w o ] o o
€ € € € IS € €
* 213|323 2| 2| 2| 2
£ £ £ 5 =] =) =)
(o] e} (@] (@]
) E=
~—= 32 32 32 16 32 32 32 32
— l=— = points | points | points | points | points | points | points | points| ...Number of I/O points
X00 X20 X40 60 Y70 Y90 YBO YDO
to to to to to to to to  ...I/O number

X1F  X3F X5F 6F Y8F YAF YCF YEF

Q68B
| 8 | 9 | 10 | 11 | 12 | 13 | 14 | 15 |
© & o |co|lco|co|lco| > | 9 o o
yi £3|83|23|83| 2|3 |3 | 3
Extension| S| 206|202 0 <} o <}
1 SeE|SE|SE|SeE| Y| E | E| E
< [ i 5 |5 |5 |5 2|22
m g g’) g g’) > > >
— T |t |z |® ©cl1©e°
BN S E |E |E |E
[0 O] 32 32 32 32 16 32 32 32
[0 o] 9] points | points | points | points | points | points | points | points
100 110 130 150 170 180 Y1AO Y1CO
to to to to to to to to

10F 12F 14F 16F 17F Y19F Y1BF Y1DF

(b) /0 assignment
Select "32 Points" for "Points" of the slot 3 in the I/O Assignment tab of the PLC parameter dialog box. (When
"Type" is not specified, the type of the mounted module will be set.)

110 Assignment(*1)

Mo, Slot Type Model Mame Points Skart =Y S Swikch Sething |

0 |PLC PLC b -

1 |oro) - - Detaled setting |

z [1f*-1) - -

3 [2t*2) = - Select FLC bype |
L

4 [30*-3) Ermnphy - [Qudl | z2Points = | Select module

5 |44 - -

& [5(*-5) - -

7 |BL*-6) - - -

Assigning the If0 address is not necessary as the CPLU does it automatically.
Leawing this setting blank will nat cause an error to occur,
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CHAPTER 2 APPLICATION OF PROGRAMMING

(c) /0 number assignment after the 1/O assignment setting

Q38B
| 0] 11213141576 7] Slotnumber
7 g o | o | o | o
1IEIERE 313|133
The number of I/O points is changed L = z z z ° ° ° e
from 16 points to 32 points. - £ IS El\> | 35 = = =
= b= =1 <% g & s =3
[e% a Q £ =] =] > >
@ | £ | £ | £ 6|6 |06 | 0o
=] 32 32 32 32 32 32 32 32
o ={ points | points | points | points | points | points | points | points | **-Number of I/O
X00 X20 X40 60 Y80 YAO YCO YEQ  Points
to to to to to to to to  ---I/O number
X1F X3F X5F 7F Y9F YBF YDF YFF
Q68B
[ 8] 9 [10[11[]12]13[14 [ 15]
©) o) o o) o
9 3| 3| 3| 3 213|3
Extension
o) o o) o) ° ] S
: _ gE|lgE|gE|gE -
o o VS |OESE|OES|OC — — -
[0 o] 22|28 |2L8|28| 22|22
[0 o] T2z Slso|ve| 2| E| £ | =
X @ £E5|E5|E5|2E5| 6 |6 |6 |38
[0 O] - - - -
6 o] 32 32 32 32 16 32 32 32
B o points | points | points | points | points | points | points | points

100 120 140 160
to to to to

11F 13F 15F 17F

(2) Changing the /0 number of an empty slot

Change the I/0O number of the currently empty slot (Slot 3) to X200 through 21F so that the I/O numbers of Slot 4
and later do not change when a 32-point input module is mounted there in the future.

180 Y190 Y1BO Y1DO
to to to to

18F Y1AF Y1CF Y1EF

(a) System configuration and I/O number assignment before 1/0 assignment setting

Q38B

!

-

...Slot number

®)
il

o| Go$

noooon
Input module ||©
Input module
Input module ||~
Empty ||«

=] 32 32 32 16

Output module ||+
Output module (| <
Output module ||©
Output module |~

32 32 32 32

points | points | points | points [ ...Number of 1/O points

—] points | points | points | points
X00 X20 X40 60
to to to to

X1F  X3F X5F 6F

Y70 Y90 YBO YDO
to to to to
Y8F YAF YCF YEF

...1I/O number

Q68B
8 9 [10 [ 111213 14 15 ]
e R =S I = =} 2 Q< Qo Q<
Ol 23123/ 23|83| £ 3| 3|3
Extension| 8 o 8 o 8 o 8 o L% o o o
1 SE|3E|SE|3E IS € €
. o —e < = e |z 5 5 5
@ @ @ 9] i=3 2 a2
m g) _97 g) g’ > > =l
— 3 |3 |3 |= °cl°|°
o o] Bl S = £ |=E
[c o] 32 32 |32 |32 |16 [32 [32 |32
[c o] o) points | points | points | points | points | points | points | points

100 110 130 150 170

180 Y1AO0 Y1CO

to to to to to to to to

10F 12F 14F 16F

17F Y19F Y1BF Y1DF
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(b) /0 assignment
Set "200" for "Start XY" of the slot 3 and "70" for "Start XY" of the slot 4 in the I/O Assignment tab of the PLC
parameter dialog box. (When the start I/O number is not set, the I/O number following the slot 3 will be set.)

Ij Assignment(*1)

M. slat Type Model Mame Poinks Skark % - Switch Setting |

il = PLC - -

1 |oreo) > - Detalled Setting |

2 |11} - -

3 |zt*2) = - Select FLC bype |
e

4 3(*-3) T z 0200 I Select module

5 [4*4) hd - 0070 |

I ] - o

7 |st*-e) - - -

Assigning the Tji address is nat necessary as the CPU does it autamatically.
Leaving this setting blank will nok cause an error ko occur,

(c) /0 number assignment after the 1/0O assignment setting

Q38B
| [0 T 12154516717 sotnumer
© o
gl o | 2| 2| 2| ool |e
a > > =) =) =) =) =) o}
E he) he) he) ° ° kel © ©
5| o 9] 9] 9] 5] 5] 5] 5]
€ € € € € € IS IS
° S| 2| E8|E|E2|E|2|¢8
£ £ £ £ =] =] =] =]
o o o o
@) LN
=] 32 32 32 32 32 32 32 32 .
3 |- points | points | points | points | points | points | points | points | ---Number of /O points
X00 X20 X40 X200 Y70 Y90 YBO YDO
to to to to to to to to /O number
X1F X3F X5F X21F Y8F YAF YCF YEF
Q68B \ The 1/0 number is not
changed.
(8 ] 9 [10 [ 11 ] 12 ] 15 | 14 [ 15 ]
0| colco]colco] » ) o o
8318518518212 |52 |3
[} [} [$] o
1Extenswon é g é g é g é g w g g g
.o € | |8 |€ 3132 | 2
G E0E BB 5|58
© © © ©
o] 2 |2 |2 |2
[0 O]
[0 o] 32 32 32 32 16 32 32 32
[0 O] o points [points | points | points | points | points | points | points
100 110 130 150 170 180 Y1AO Y1CO
to to to to to to to to

10F 12F 14F 16F 17F Y19F Y1BF Y1DF

2.34 Checking I/0 numbers

Information on mounted modules and their I/O numbers can be checked on the System Monitor screen in a
programming tool.
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CHAPTER 2 APPLICATION OF PROGRAMMING

2.4 Scan Time Structure

A CPU module sequentially performs the following processing in the RUN status. Scan time is the time required for all
processing and executions to be performed.

( Power-on or reset )

}

Initial processing I ([ Page 67, Section 2.4.1)

v
T Refresh processing I ([~ Page 68, Section 2.4.2)
: l
hat Program operation I (=" Page 69, Section 2.4.3)
3
’ l
l END processing | (=5 Page 70, Section 2.4.4)

2.4.1 Initial Processing

The CPU module performs pre-processing required for program operations. The processing is performed only once
when any of the operations described in the following table is performed. When initial processing is completed, the

NN
CPU module will enter the status set using the RUN/STOP/RESET switch. ([ Page 71, Section 2.5) H >
»
O : Performed, x : Not performed |5, §
4
CPU module status -3
Initial processing item S &
Powered-on Reset Changed from STOPto RUN' |3 =
= 0
D =
The I/O module initialization O O x « %
Boot from a memory card or SD memory card O O x
PLC parameter check (@) (@) O
Multiple CPU system parameter consistency check O O O
Initialization of devices outside the latch range o o N
(bit device: off, word device: 0)
Automatic 1/0 number assignment of mounted modules (@) (@) (@)
CC-Link IE and MELSECNET/H information setting O O x
Intelligent function module switch setting O O x
CC-Link information setting (@) (@) x
Ethernet information setting O (@) x
Initial device value setting O O O
Serial communication function setting O O x
*1 The operation indicates that the status is changed back to RUN without resetting the module after any parameter or
program was changed in the STOP status. (The RUN/STOP/RESET switch is set from STOP to RUN (the RUN LED will
flash), then back to STOP and to RUN again.) Note that the PLS, OP instruction (instruction for pulse conversion) may
not be executed properly with the above operation. This is because the previous information may not be inherited
depending on the program changes.
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Point />

If any parameter or program is changed in the STOP status, reset the CPU module using the RUN/STOP/RESET switch.

RUN/STOP/RESET switch

RESET RUN

STOP

2.4.2 I/0 Refresh (Refresh Processing with Input/Output Modules)

The CPU module performs the following before sequence program operations.
» On/off data input from the input module or intelligent function module to the CPU module
» On/off data output from the CPU module to the output module or intelligent function module

When the constant scan time is set, I/O refresh is performed after the constant scan waiting time has
elapsed. (I/O refresh is performed at each constant scan cycle.)
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2.4.3 Program Operation

The CPU module repeatedly executes the program stored in the module from step 0 to the END or FEND instruction.
This program is referred to as a main routine program. This program is executed from step 0 in every scan.

Step 0 ...,

H—  H

Main routine program Program
execution

—D—{ >— > 1 scan (After completion

of END processing,
an operation is repeated

starting from step 0.
——{ENDFENDH END/FEND : 9 PO)
instructions :

END processing

A main routine program can be divided into subroutine programs. A subroutine program is from a pointer (Pi-}) to the
RET instruction, and is created between the FEND and END instructions. This program is executed only when called
by an instruction, such as CALL(P) and FCALL(P), from a main routine program.

Program A
Main routine program

4[FEND :|-

———(re

Subroutine J
program 1

—{RET 1

— 1

Subroutine J
program 2

—{RET T

e
Subroutine
program 3

— [REeT 1

=
uonesadp weibold €42
2IN)ONJ)S dWi] UedS 2

—— [END 1

Pointer*!

*1 Pointer numbers do not need to be specified in ascending order.

Use a subroutine program for purposes such as the following:
» To organize a program executed several times in one scan as a subroutine program so that the entire

number of steps can be reduced
» To organize programs executed under the specific condition as a subroutine program so that the scan time

can be reduced

Point/’

@ Subroutine programs can be managed as one separate program (standby type program).
(= Page 95, Section 2.10.3)
@ Subroutine programs can be configured with the nesting. ([_ 5 Page 407, Section 4.9)

® Using an interrupt pointer in a subroutine program changes the program to an interrupt program.
(5 Page 82, Section 2.9)
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24.4

END Processing

70

The CPU module performs refresh processing with network modules and communication with external devices.

END processing includes the following.

Point/’

Refresh with network modules

Refresh with CC-Link IE Field Network Basic

Auto refresh with intelligent function module

Intelligent function module dedicated instruction processing

Device data latch processing

Service processing

Watchdog timer reset

Auto refresh between multiple CPU modules

Device data collection using the sampling trace function (only when trace point is set to every scan (after
END instruction execution))

Self-diagnostics processing

Special relay/special register value setting (only for those that should be set during END processing)

When the constant scan function ([ Page 119, Section 3.2) is used, the results of processing performed in END
processing are held for the period between after END processing is completed and until the next scan starts.
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2.5 Operation Processing in the RUN, STOP, or PAUSE
Status

There are three types of operating status of the CPU module.
* RUN status
+ STOP status
+ PAUSE status

This section describes program operation processing in the CPU module based on its operating status.

(1) Operation processing in the RUN status

RUN status is a status where sequence program operations are repeatedly performed in a loop between the step
0 and the END (FEND) instruction.

(a) Output status when entering the RUN status
The CPU module outputs either of the following according to the output mode parameter setting when its status

is changed to RUN. ((_=~ Page 125, Section 3.4)
* Output (Y) status saved in the STOP status
» Result of operations performed after one scan

(b) Processing time required before operations
The processing time required for the CPU module to start sequence program operations after its operating
status is changed from STOP to RUN varies depending on the system configuration and/or parameter settings.
(It takes one to three seconds normally.)

(2) Operation processing in the STOP status

STOP status is a status where sequence program operations are stopped by the RUN/STOP/RESET switch or
the remote STOP function.
The CPU module status will be changed to STOP when a stop error occurs.

(a) Output status when entering the STOP status

When entering the STOP status, the CPU module saves data in the output (Y) and turns off all outputs.
The device memory other than that of the output (Y) will be held.

(3) Operation processing in the PAUSE status

PAUSE status is a status where sequence program operations are stopped by the remote PAUSE function after
operations are performed for one scan, holding the output and device memory status.

SNJE}S ISNVd 10 ‘dOLS ‘NNY 2u) ul Buissasoid uoesedo §'g
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(4) Operation processing when operating status of the CPU module changed

CPU module operation processing

RUN/STOP Sequence Device memory
status program operation External output
. M,L,S, T,C,D Y
processing
The CPU module saves the The CPU module saves the
The CPU module )
output (Y) status The CPU module holds the device | output (Y) status
executes the program | . . . . . . .
RUN — STOP until the END immediately before its memory status immediately before | immediately before its
) ] status is changed to STOP | its status is changed to STOP. status is changed to STOP
instruction and stops.
and turns off all the outputs. and turns off all the outputs.
The CPU module holds the device
The CPU module outputs memory status immediately before The CPU module outputs
The CPU module data according to the output | its status is changed to STOP. data according to the output
STOP — RUN | executes the program | mode parameter setting. Note that the CPU module uses mode parameter setting.

from the step 0.

(7~ Page 125, Section
3.4)

initial device values if those values
are preset.
Local device data are cleared.

(7 Page 125, Section
3.4)

Point/’

The CPU module performs the following in any of the RUN, STOP, or PAUSE status.

+ Refresh processing with /0 modules

» Refresh processing with network modules
» Refresh processing with CC-Link IE Field Network Basic
+ Auto refresh processing with intelligent function modules
+ Self-diagnostics processing
+ Service processing

+ 1/O monitor or test operation from a programming tool or a GOT
* Read/Write data from/to external devices using the MC protocol
» Communication with other stations using CC-Link IE or MELSECNET/H

* Communication with CC-Link remote stations

Intelligent function module dedicated instruction processing (completion processing only)
Operation processing of Multiple CPU high speed transmission function
Setting values for special relay/special register (only for those that should be set during END processing)

Even if the CPU module is in the STOP or PAUSE status, the following operations can be executed.
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2.6 Operation Processing during Momentary Power Failure

When the input voltage supplied to the power supply module drops below the specified range, the CPU module detects
a momentary power failure and performs the following operation.

(1) When a momentary power failure occurs for a period shorter than the
allowable power failure time

The CPU module registers error data and suspends the operation processing.
The CPU module, however, continues measurement in the timer device and holds the output status.

(a) When resume start is specified for the SFC program

Data in the system is saved.

(b) When power is recovered after a momentary power failure

The CPU module restarts its operation processing.

(c) Watchdog timer (WDT) measurement during a momentary power failure
Even if operation processing is suspended due to a momentary power failure, the CPU module continues the
measurement of the watchdog timer (WDT).

El When the WDT setting of PLC parameter is 200ms and the scan time is 190ms, if a momentary power
failure occurs for 15ms, "WDT ERROR" occurs.

Momentary power
failure occurrence  Power recovery

| END 0 \ / END 0 EE\ID
| |
| I 1 |
—-‘—‘1— The CPU module suspends

its program operations.

(2) When a momentary power failure occurs for a period longer than the allowable

power failure

The CPU module starts its operations initially.

Operation processing will be the same as that when any of the following is performed.
* Programmable controller is powered on.
» The CPU module is reset by the RUN/STOP/RESET switch.
» The CPU module is reset by a programming tool (the remote reset operation).

Point/’

® In aredundant power supply system, the CPU module does not suspend its operations if a momentary power failure
occurs in either of the power supply modules. However, if a momentary power failure occurs under the condition where
the power is supplied to only one of the power supply modules, operations are suspended.

ainjieq Jamod Aseyuswoly Buunp Buissedsold uonesadp 92

® Information of a momentary power failure occurred in a redundant power supply system will be stored in SM1782 to
SM1783 and SD1782 to SD1783. On the other hand, information of a momentary power failure occurred in a single
power supply system will be stored in SM53 and SD53.
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2.7 Data Clear Processing

This section describes how to clear data in the CPU module and settings required for clearing latch data.

(1) Clearing data

Data in the CPU module are cleared when the reset operation (using the RUN/STOP/RESET switch or by
powering off and on the module) is performed. However, the following data cannot be cleared by these
operations:

« Data in the program memory

+ Data in the standard ROM

» Data in a memory card or SD memory card

« Data in latch-specified devices ([ 7 Page 75, Section 2.7 (4))

(2) Clearing data that cannot be cleared by the reset operation

(a) Data in the program memory
Clear the data by:
 Selecting the "Clear Program Memory" checkbox in the Boot File tab of the PLC parameter dialog box.
+ Configuring settings on the screen opened by selecting [Online] — [Delete PLC Data] in a programming
tool.

(b) Data in the standard ROM

Data stored on the standard ROM are automatically cleared when new data is written on it.

(c) Data in a memory card or SD memory card

Clear the data by configuring settings on the screen opened by selecting [Online] — [Delete PLC Data] in a
programming tool.

(d) Data in latch-specified devices
Refer to Page 75, Section 2.7 (4).

(3) Device latch specification
Set a latch range for each latch-target device in the Device tab of the PLC parameter dialog box.
((Z=" Page 123, Section 3.3 (4))

(a) Latch range setting
Two different types of latch ranges can be set using a programming tool:
+ Latch clear operation enable range (Latch (1) Start/End)
This is a range within which data can be cleared by a latch clear operation.
+ Latch clear operation disable range (Latch (2) Start/End)
This is a range within which data cannot be cleared by a latch clear operation.
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(4) Clearing latch data

(a) Data in the latch clear operation enable range (Latch (1) Start/End)

Perform either of the following.
* Remote latch clear

Perform the operation using a programming tool. ([_>~ Page 137, Section 3.6.4)

+ Latch clear by using the special relay and special register areas 9N0te 22
1. Change the operating status of the CPU module to STOP.
2. set "5A014" in SD339.
3. Turn on SM339.

(b) Data in the latch clear operation disable range (Latch (2) Start/End) and in the file

register
Perform any of the following.
* Reset data by using the RST instruction.
+ Transfer KO by using the MOV or FMOV instruction. ( MELSEC-Q/L Programming Manual (Common

Instruction))
» Set parameters ("Clear Device's whole Memory" or "Clear all File Registers").

O [Online]=> [PLC Memory Operation]=>[Clear PLC Memory]=>"Clear Device's whole
Memory"/"Clear all File Registers"

Clear, PLC Memory: El
Connection Channel List
Connection Interface  |JSB < [PLE Moduls N
]
Taiget PLC Station No. [Host  PLC Type [R0BLIDY
O
QO
Device Memory &
. [Point]
[V Clear Device's whols Memoy o var el device sslscted in monitor status 'local device manitor (@)
[ e Lotk tanget select column’ wil be cleared when executing device memary )
E e all clear during local device monitor. @
2
i Y
File Fiegister X
o
I~ Clear all Eile Registers o
[]
2 [
@,
c =]
«Q

Point/’

Latching device data increases the scan time. When latching device data, consider the increase in scan time.
({Z= Page 479, Appendix 3.2 (6))

D Note 2.2

Only the High-speed Universal model QCPU and Universal model Process CPU support latch clear operation by using
the special relay and special register areas. Before executing the function, check the version of the CPU module used.

(IZF Page 467, Appendix 2)
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2.8 I/0 Processing and Response Delay

76

The CPU module performs I/O processing in the refresh mode.

Using the direct access input/output in a sequence program, however, allows the CPU module to perform I/O
processing in the direct mode at the time of each instruction execution.

This section describes these 1/0 processing modes of the CPU module and response delays.

(a) Refresh mode (5~ Page 77, Section 2.8.1)
Refresh mode is a mode for the CPU module to access input/output modules and perform 1/O processing
collectively before the start of sequence program operations.

(b) Direct mode ([“= Page 80, Section 2.8.2)
Direct mode is a mode for the CPU module to access input/output modules and perform 1/O processing at the
timing when each instruction is executed in a sequence program.
To access input/output modules in the direct mode, use the direct access input or direct access output in a
sequence program.

(1) Differences between refresh mode and direct mode
The direct mode directly accesses I/O modules at execution of an instruction. Therefore, data is input faster than
when it is input in refresh mode. Processing time required for each instruction, however, takes longer. The
following table lists the availability of the refresh mode and the direct mode for each input and output.

Item Refresh mode direct mode

Input/output modules

Input/output of intelligent function modules

Available Available
Input/output of MELSEC-1/O LINK Remote I/O System Master
Module (AJ51T64/A1SJ51T64)!
Remote input/output in CC-Link IE, CC-Link IE Field Network Basic, . .
Available Not available

MELSECNET/H, or CC-Link

*1 The module must be mounted on the AnS/A series compatible extension base unit (QA1S50B, QA1S60B, QA60B,
QABADP+A50B/A6OB, or QA1S6ADP+A1S500B/A1S60B). (The CPU module whose serial number (first five digits) is
"13102" or later must be used. However, the QnUDPYV cannot be used.)



281 Refresh mode

CHAPTER 2 APPLICATION OF PROGRAMMING

In a refresh mode, the CPU module batch-performs I/0O processing before the start of sequence program operations.

On/off
data

Input of on/off data by

input refresh

% Device memory

P
~0|:‘x10
X

>
>

Output of on/off data by
output refresh

On/off data

nput module or

: oy I« il
P mosue '
CPU module output module
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(1) Outline of the processing

The following describes the details of the refresh processing.

CPU module
_______________________________________ 1
Remote
CPU . input refresh |« | Network
(operatlon 1 | module
processing area) area |
i Built-in network "4 Input
! 3) :jnevai’ééx) 4—@:—;3%:11?:“'”9 (CC-Link IEF Basic) | refres1h Imnggtjle L
X0 memory area 2 ! )
i |
S |_|Input module | |
access area e = |
3 uilt-in network ! Output
¥ 4) output (v) | *L_(CC-Link IEF Basio) | | s output L
l(|22I—( Y20)- 5) A (rjne(;/rirfgry i 2) module ,O\
_______________________________________ _
Network
module
*1 The remote input refresh area indicates the area to be used when auto refresh is set to the input (X) in the CC-Link IE,
CC-Link IE Field Network Basic, MELSECNET/H, or CC-Link. Data in the remote input refresh area will be refreshed
automatically during END processing.
*2 Data in the programming tool input area can be turned on or off by the following:
*Test operation of a programming tool
*Writing data from the network module
*Writing data from an external device using the MC protocol
» Writing data using the simple PLC communication function
*3 Data in the output (Y) device memory can be turned on or off by the following:
*Test operation of a programming tool
*Writing data from an external device using the MC protocol
*Writing data from the network module
» Writing data using the simple PLC communication function
*4 This applies only to the QhUDVCPU and QnUDPVCPU.

Item Description

Input refresh

Before program operation, input data are collectively read out from the input modules (1), the OR processing with
the programming tool input area and remote input refresh area is executed, and then the data are stored in the
input (X) device memory.

Output refresh

Before program operation, data in the output (Y) device memory (2) are collectively output to the output module.

Execution of an input
contact instruction

Input data in the input (X) device memory (3) are read out and the program is executed.

Execution of an output
contact instruction

Output data in the output (Y) device memory (4) are read out and the program is executed.

Execution of the OUT
instruction

The operation result of the program (5) are stored to the output (Y) device memory.

(a) Input

On/off data of an input module are batch-input to the area for communication with the input module in the CPU

module before the start of sequence program operations.

The CPU module performs sequence program operations using the on/off data stored in the input (X) device

memory.

(b) Output

The operation results of the sequence program is output to the output (Y) device memory in the CPU module

every time program operation is performed. Then, the CPU module batch-outputs the on/off data in the output

(Y) device memory to an output module before the start of sequence program operations.



(2) Response delay

CHAPTER 2 APPLICATION OF PROGRAMMING

An output response which corresponds to the status change in the input module delays for two scans (maximum)
depending on the on timing of an external contact.

[Example]

A program that turns on the output

X5
55}—‘!

* Y5E turns on the earliest

External contact

X5
Devices in the
CPU module
Y5E

External load

* Y5E turns on the latest

Y5E>—{

Y5E when the input X5 turns on.

M : Input refresh
[: Output refresh

ON:

OFF

OFF L

'ON
OFF

'ON

o

Delay time

OFF

(Minimum 1 scan)

0 END O 555 END 0 M : Input refresh
- ":- ! ":-_ A : Output refresh
ON ! !
OFﬂ : :
External contact 3 3
1ON .
X5 OFF
Devices in the EON
CPU module OFF ‘
Y5E :
‘ON
External load OFF
Delay time

(Maximum 2 scans)
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282 Direct mode

In a direct mode, the CPU module performs I/O processing when each instruction is executed in a sequence

program.
Input of on/off data upon
> instruction execution
% Device memory F
Output of on/off data upon
instruction execution
[y a—
O bx10 ’ Onoff data
>
On/off
data

' Input module or
CPU module output module

With this mode, the CPU module uses the direct access input (DX) and direct access output (DY) to perform 1/O
processing.

(1) Outline of the processing

The following describes the details of the Direct processing.

CPU module
o _ _ > — - - - I
CPU (operation
I processing area) 2)|Programming 1 Input
tool input 1) pd I —
3) Input (X) area™! moete
| J/ device
DX0 memory |
|_
1 4) 2 !
/ Output (Y)
ve f Output \C’
1 [HE——Dv25r- 5) dmeeyrfgry | module R
- - - - - T - - - __!

*1 Data in the programming tool input area can be turned on or off by the following:
*Test operation of a programming tool
*Writing data from the network module
*Writing data from an external device using the MC protocol
« Writing data using the simple PLC communication function
*2 Data in the output (Y) device memory can be turned on or off by the following:
*Test operation of a programming tool
*Writing data from an external device using the MC protocol
*Writing data from the network module
» Writing data using the simple PLC communication function

80



CHAPTER 2 APPLICATION OF PROGRAMMING

Item Description

The OR processing is performed with the input information of the input module (1)) and the input data of the
programming tool input area (2)) or remote input refresh area. The result is stored in the input (X) device memory
and is used as input data (3)) to execute the program.

Execution of an input
contact instruction

Execution of an output

contact instruction Output data in the output (Y) device memory (4)) are read out and the program is executed.

Execution of the OUT The operation result of the program (5)) are output to the output module, and stored in the output (Y) device
instruction memory.

(2) Response delay
An output response which corresponds to the status change in the input module delays for one scans (maximum)

depending on the on timing of an external contact.

[Example]

55 D>,<5 A program that turns on the output
' DYSE"| DY5E when the input DX5 turns on.

* DY5E turns on the earliest

External contact
DX5 =

L N

(External @

Devices in the contact) | ON

CPU module DY5E OFF _,7

(External
load) —> Delay time

* DY5E turns on the latest

M : Input refresh
A : Output refresh

External contact

DX5 ;
. ) (External contact) ! ON
Devices in the OFFE
CPU module DY5E
(External load) Delay time

(maximum 1 scan)
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2.9 Interrupt Program

An interrupt program is from an interrupt pointer (1:3) to the IRET instruction.

{EI H
A H
Main routine < !
program !
B ( " Indicates the end
B Ef of the main routine
L {FENDH program.
10 H—— H
Interrupt |
program (I0) i
——{IRETH
29 HF—""—H H
Interrupt !
program (129) !
—{IRETH
{ENDH

Interrupt pointer

The interrupt pointer (1©X) number varies depending on the interrupt factor. (">~ Page 412, Section
4.11)

When an interrupt factor occurs, the interrupt program of the interrupt pointer number corresponding to that factor
is executed. (Interrupt programs are executed only when the interrupt factor occurs.

Occurrence of the Occurrence of the
interrupt factor for 10 interrupt factor for 129

Execution Execution

Execution

Main routine
program

Interrupt Execution

program (10)

Execution

Interrupt
program (129)
IRET —> Time
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Point/

Only one interrupt program can be created with one interrupt pointer number.

—— {El K
L a——— H
HF——— H
—{FENDH
10 H—— H
' Interrupt
4:—[IRET}— program (l0)
29 H—— H
! Interrupt
! [IRETH program (129)
——{ENDH

(1) Programming of interrupt programs

Create interrupt programs between the FEND and END instructions in the main routine program.

Program A

Main routine
program

————{FENnD
o HHF——<v1o
—————{ReT
132 H ——— 11
————{ReT
128 - p———v12
————{ReT
——{Enp

Interrupt pointer '

Interrupt
program

2 P Y 2 Y Y 7
weibouid ydnusiu| 6'¢

*1 The pointer numbers do not need to be specified in ascending order.

Point/’

Interrupt programs can be managed as one separate program (stand-by type program). ((_5_ Page 95, Section 2.10.3)
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(a) Before executing an interrupt program
Before executing the interrupt programs of the interrupt pointers 10 to 115, 128 to 131, 145, 149, and 150 to 1255,
enable interrupts with the El instruction. For details on the El instruction, refer to the following.

MELSEC-Q/L Programming Manual (Common Instruction)

(b) Restrictions on programming

* PLS and PLF instructions
The PLS and PLF instructions perform off processing in the next scan after the instruction is executed.
Therefore, the device which is turned on by the instruction remains on until the same instruction is

reexecuted.
X0 X0
PLS[MO | PLSIMO |
END O 10 JIRET END O END 0 I0 /IRET END O

ON | |
xOF [T |
\ON 1

MOOFF .

| Turns off by executing the

PLS MO instruction.
— Turns on by executing the PLS MO instruction at the rise of X0.

» El and Dl instructions
During execution of an interrupt program, interrupts are disabled (DI) so that any other interrupt
processing will not be executed. Do not execute the El or DI instruction during interrupt program
execution.

» Timer (T) and counter (C)
Do not use the timer (T) and counter (C) in interrupt programs. If more than one interrupts occur in one
scan, the timer (T) and counter (C) in the interrupt program cannot measure the time correctly. The OUT
CiJ instruction status causes the counter (C) measure the number of interrupts incorrectly.

* Instructions not available in interrupt programs
Refer to sections corresponding to each instruction in the following.
MELSEC-Q/L Programming Manual (Common Instruction)
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(2) Operation when an interrupt factor occurs

There are restrictions on interrupt programs depending on the interrupt factor occurrence timing.

(a) When an interrupt factor occurs before the interrupt program execution status is

enabled

The CPU module stores the interrupt factor occurred.
As soon as the interrupt program execution status is enabled, the CPU module executes the interrupt program

corresponding to the stored interrupt factor.

Interrupt factor Interrupt
occurrence enabled (El)

Main routine z

program

Interrupt Execution

program Not executed because Executed as soon as

the interrupt program
execution status is
disabled (DI).

the interrupt program
execution status
changes to enabled.

When the same interrupt factor occurs more than one time before the interrupt program execution status is
enabled, the interrupt factors of 10 to 115, 128 to 131, 145, 150 to 1255 and fixed scan execution type programs
are stored only once. For details on the IMASK instruction, refer to the following.

However, the factors occurred by IMASK instruction at mask status are all discarded.

11 MELSEC-Q/L Programming Manual (Common Instruction)

(b) When an interrupt factor occurs in the STOP or PAUSE status

The CPU module executes the interrupt program as soon as the interrupt program execution status is enabled ~
. ©
after the CPU module status is changed to RUN. =
5}
=
STOP/PAUSE gt
Interrupt factor — RUN  Interrupt R
occurrence enabled (El) tg
[V
Main routine '. Y 1 3
program
Interrupt e Execution
program Executed as soon as the interrupt

program execution status changes
to enabled after the CPU module
status is changed from
STOP/PAUSE to RUN.

Not executed because
the CPU module is in
the STOP status.

85



(c) When multiple interrupt factors occur simultaneously in the interrupt program

execution enabled status

The interrupt programs are executed in the order of interrupt pointers (1i-3) with high priority.

("= Page 413, Section 4.11.1)

Other interrupt programs have to wait until processing of the interrupt program being executed is completed.

Simultaneous occurrence of

Lnr:z;:?jt(El) multiple interrupt factors

Main routine }5_ 1501{1100

program 1150
High| Interrupt — _ _ _ _ & o _____

program (150)
% Interrupt ~ _________________v____ LExecuton
S program (1100) 'Wait to be

| processed IRET

Interrupt o ____ L\ _____________ Execution _

lLow]  program (1150) ~
Wait to be processed IRET

(d) When the same interrupt factor as that of the interrupt program being executed

occurs

When the same interrupt factor as that of the interrupt program being executed occurs more than one time
before completion of interrupt program processing, the interrupt factors of 10 to 115, 145, and 150 to 1255 are
stored only once, and then the interrupt program corresponding to each stored interrupt factor is executed after

completion of current interrupt program execution.
The interrupt factors of 128 to 131 and fixed scan execution type programs are all stored, and then all the
interrupt programs corresponding to interrupt factors are executed after completion of current interrupt program

execution.

(e) When an interrupt factor occurs during link refresh

The link refresh is suspended and an interrupt program is executed.

Even if the Block data assurance per station setting is enabled in the CC-Link IE or MELSECNET/H network,

this setting does not work when a device set as a refresh target is used in the interrupt program.
In the interrupt program, do not use any refresh target device.

10ms 10ms 10ms 10ms

Interrupt factor |

" nnn

Interrupt program | ‘ ‘ ‘
execution

Link refresh execution
Link refresh is suspended and

interrupt program is executed.

For the Block data assurance per station setting, refer to the following.

Manual for each network module
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(f) Interrupt during END processing
When the constant scan function is used and an interrupt factor occurs during the waiting time in END
processing, an interrupt program corresponding to the interrupt factor is executed.

(g) When an interrupt factor occurs during access to another module
When an interrupt factor occurs during access to another module (during service processing or instruction
processing), the interrupt program becomes standby status until the service processing or the instruction in

execution is completed.
To shorten the wait time of the interrupt, reduce the amount of data that access to other modules.

(3) Processing at program execution type change
When the program execution type is changed from the scan execution type to the interrupt, the CPU module
saves and restores the following data. ((__— Page 390, Section 4.6.3)
+ Data in the index register
* File register block number

Whether to save and restore the data above can be set in the PLC parameter dialog box.
If the data is not saved or restored, the overhead time of the corresponding interrupt program can be shortened.

(=" Page 473, Appendix 3.2 (3))

(4) Precautions

(a) When the same device is used
During execution of an instruction in a main routine program, an interrupt program may be executed,
suspending the processing of the instruction being executed.
If the same device is used for the main routine program and interrupt program, device data may become
inconsistent. In this case, take the following measures to prevent device data inconsistency.
* Moving device data to another device
Do not directly specify the device where the data is written by the interrupt program in the main routine
program. Use the data in another device by moving the data with the transfer instruction.
+ Disabling interrupts with the DI instruction
Disable interrupts with the DI instruction if instructions that may cause inconvenience for the main routine
program are used. However, interrupts do not occur during access to the device of the corresponding
argument of the instruction. For this reason, data inconsistency will not occur in units of arguments.
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2.10 Settings When Program is Divided

88

When one sequence program is divided into multiple programs, execution conditions, such as executing a program

only once at start-up or executing a program at fixed intervals, can be set for each program.

(1) Control by multiple programs dividing one program

The CPU module can store multiple programs divided on the basis of each control unit.

This enables programming of one sequence program by two or more designers.

Control by one program

Program A

Control data A

|
v
Divide one program Program B

into multiple
programs.

EEEEp

Control data B

|
|
I
|
|
|
v
Program n

Control data n

The programs divided on
+ the basis of each control
data are registered.
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(2) Settings required for execution of multiple programs
To execute multiple programs, names (file names) and execution conditions of the programs must be set. Set
them in the Program tab of the PLC parameter dialog box.

Q Parameter Setting. E‘

PLC Name |PLC System |PLC File [PLCRAS |Book Fie Pragram [5FC  |Device |10 Assignment |Multiple Pl Setting |Serial Communication |

=+ Program Program Name Execute Type | FicedScanlnterval | Innk =+
PROGRAML 1 |PROGRAMZ Fixed Stan ~ 400 ~]
PROGRAMZ 2 |PROGRAML ifait hd hd
PROGRAMS 5 |PROGRAMZ Scan - ~
4 - -
5 = =
& - -
7 = =
A - -
9 = =
10 - -
11 > il
12 - x
13 > il
14 - k2
15 > il
16 - k2
Insert 1z = ad
18 - k2
19 > il
Delete 20 - -
21 > il
2 - -

File Usahility Setting

when operating POLI in navigation window after completing program setting, the behavior will be the one as fallows:

- tithen data was eleted: A column For program name corresponding ta the one in program satting would be delsted,
- tithen data was changed: Pragram name cartespanding ta the ane in program setting would be changed.

Prin window. .. Prink Window Preview Acknowledge XY Assignment: Defaul Check ‘ End Cancel

Item Description

Enter the name (file name) of the program to be executed in the CPU module. The programs

Program Name . .
are executed according to the setting order.

Execute Tvoe Select an execution type of the program set under "Program Name". The CPU module
xecu
yp executes programs whose execute type has been set here according to the setting order.

This program is executed only once when the CPU module is powered on or its status is
switched from STOP to RUN. ([__5 Page 92, Section 2.10.1)

This program is executed once in every scan, starting in the scan following the scan in which

Initial execution type ("Initial")

Scan execution type ("Scan")
an initial execution type program is executed. ([__ = Page 94, Section 2.10.2)

This program is executed only when its execution is requested. ((_5  Page 95, Section
2.10.3)

This program is executed at the intervals specified under "Fixed Scan Interval" and "In Unit".

(LZF Page 98, Section 2.10.4)
* Fixed Scan Interval

Standby type ("Wait")

PapIAIQ S| weiboid sy sBumes 01°z

Fixed scan execution type ("Fixed Enter the execution interval of fixed scan execution type program. The setting range

Scan") depends on the setting unit.

» When the unit is "ms" : 0.5 to 999.5ms (in increments of 0.5ms)
* When the unit is "s" : 1 to 60s (in increments of 1s)
* In Unit
Select the unit ("ms" or "s") of the fixed scan interval.
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(a) File usability setting #2Note 2.3

For each program, determine whether to use the file specified for the local device in the PLC file tab of the PLC
parameter dialog box.

File Usability Setting

[ progamtame [ Exeute |

End Cancel |

The default is set to "Use PLC File Setting".
When "Not Used" is selected, data in the local device is not saved or restored when the program execution
type is changed.

€ Note 2.3

The QO0UJCPU does not support the file usability setting. When using the setting for the Q02UCPU, Q03UDCPU,
QO04UDHCPU, Q06UDHCPU, Q13UDHCPU, or Q26UDHCPU, check the versions of the CPU module and programming

tool used. ([ 7 Page 467, Appendix 2)
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(3) Program sequence in the CPU module

The following figure shows the program sequence after the CPU module is powered on or its status is changed

from STOP to RUN.

@owered off = on/STOP — RUI\D

Initial execution
type program

v

END processing

CHAPTER 2 APPLICATION OF PROGRAMMING

............................................. Executed only once when

Scan execution
type program

I

“ 7
|
|

< - :

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
'
<“--—-¢
|
|
L
|
|
Lo
N
: |
|
|
|
|
|
[
- -
“«--4->

the CPU module is powered
on or its status is switched
from STOP to RUN.

Fixed scan
execution type
program

~~~~~~~ Executed at specified
time intervals.

Stand-by
type program

Executed only when its
execution is requested.

— Program execution sequence

- - - - % Program execution when any
subroutine program or interrupt
program is called

Point/’

Use initial execution type program, stand-by type program, and fixed scan execution type program as required.
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21 01 Initial execution type program

Initial execution type program is executed only once when the CPU module is powered on or its operating status is
changed from STOP to RUN. This type of program can be used as a program that need not be executed from the next
scan and later once it is executed, like initial processing to an intelligent function module.

Control by one program When an initial execution type program is used

Program A

r-- oo T T T T T T T il

{Processing performed | | Initial execution type

ronly once } program

Lo - ]

One program can
i be divided into two

Program B programs.

L il

| Processing performed | | Scan execution type

| in every scan } program

Lo e - - ]

(1) Processing

(a) Execution order

After completion of all the initial execution type program execution, END processing is performed.
In the next scan and later, scan execution type programs are executed.

Powered off — on/
STOP — RUN

- —t——

A
Initial execution type
program A

-

1
|
|
i Initial execution type
1
|
|

If there are multiple initial execution type
> programs, the CPU module executes them

B
program in ascending order of the setting.

v
Initial execution type
program n

1 scan

—

Scan execution type
program
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(b) Initial scan time
Initial scan time is the sum of the execution time of initial execution type program and the END processing time.
When multiple programs are executed, the initial scan time will be the sum of the time required for completing
all the initial execution type program execution and the END processing time.
* Initial scan time storage location
The CPU module measures the initial scan time and stores it into the special register (SD522 and
SD523).The initial scan time can be checked by monitoring SD522 and SD523.

| sps22 | sps23 |

‘—» Stores the initial scan time of 1ms or less (unit: s).

» Stores the initial scan time. (unit: ms).

El If the stored values in SD522 and SD523 are 3 and 400 respectively, the initial scan time is 3.4ms.

» Accuracy and measurement of the initial scan time
Accuracy of the initial scan time stored in the special register is +0.1ms. Even if the WDT instruction
(instruction that resets the watchdog timer) is executed in the sequence program, the measurement of the
initial scan time continues.

» Execution of an interrupt program or fixed scan execution type program
When an interrupt program or fixed scan execution type program is executed before completion of the
initial execution type program execution, the execution time of the executed program will be added to the

initial scan time.

(2) Precautions on programming
Initial execution type programs do not support the instructions that require several scans (instructions with

completion device).
El SEND, RECV, and similar instructions

(3) Initial execution monitoring time setting
Initial execution monitoring time is a timer for monitoring initial scan time. Set a time value in the PLC RAS tab of
the PLC parameter dialog box. The setting range is 10 to 2000ms (in increments of 10ms). No default value is set.

WOT{w abchdog Timer )3etting

WOT Setting 200 ms {10ms--2000ms)
Initial Execution
[Monitoring Tirie 40 ms {10ms--2000ms

—

(a) When the initial scan time exceeds the preset initial execution monitoring time

"WDT ERROR" occurs and the CPU module stops program operations.
Set a time value so that the initial execution monitoring time becomes longer than actual initial scan time.

Poi
oint
An error of the measurement value is 10ms for the initial execution monitoring time setting.

If the initial execution monitoring time (t) parameter is set to 10ms, "WDT ERROR" occurs when actual initial scan time is
within the range of 10ms <t < 20ms.
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21 02 Scan execution type program

Scan execution type program is executed once in every scan, starting in the next scan of which the initial execution

type program is executed and later.

STOP — RUN
Power supply ON — RUN
‘ 1st scan L 2nd scan L 3rd scan _|_ 4th scan
END processing | (H = o
Initial execution type program F— 8
0 END 0 END 0 END
Scan execution type program A — — —
{o END KO END 50
Scan execution type program B ——- — —
120 END 50 END
Scan execution type program C — -
Scan time R

When multiple scan execution type programs are executed, the scan time will be the time required for completing all
the scan execution type program execution. If an interrupt program or fixed scan execution type program is executed,

execution time of the executed program will be added to the scan time.
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21 03 Stand-by type program

Stand-by type program is executed only when its execution is requested. This type of program can be changed to any
desired execution type by a sequence program instruction.

(1) Application

(a) Program library
Stand-by type program is used as a program library, a collection of subroutine programs and/or interrupt
programs, and managed separately from a main routine program.
Multiple subroutine programs and/or interrupt programs can be created and managed in a single stand-by type

program.
Scan execution type program Scan execution type program
T T T T f’i’i’i’i’ﬁ
Main routine ‘ Main routine ‘
program ‘ program !

——————>
\( p100| Subroutine

P100 Subroutine

program

10 Interrupt ! ‘

program ‘ program ‘

I | |
‘ 10 Interrupt

‘ program ‘

. ]

(b) Program type change
Stand-by type program is used to create and store programs available in all systems. Only required programs
will be executed. For example, a program preset as a stand-by ("Wait") type program in the PLC parameter
dialog box can be changed to a scan execution type program and executed in the sequence program.

(2) Execution method
Execute stand-by type programs in either of the following methods.
 Create subroutine and/or interrupt programs in a stand-by type program and call them using a pointer or
when an interrupt occurs.
» Change a stand-by type program to any other execution type using instructions.
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(a) Creating subroutine and/or interrupt programs in a single stand-by type program
When creating subroutine and/or interrupt programs in a single stand-by type program, start the program from
the step 0. The FEND instruction used in creation of a subroutine or interrupt program is not required after a
main routine program.

Program A

Main routine
program

Program B (Stand-by type program)

P500 —| ————¥10
——[RET
P508 — f——<v11
——JRET
P501 — ——<¥12
——{ReT

———{EnD
\

Use common pointer.

T Y P Y Y

After execution of the standby type program, the CPU module re-executes the program that called a program in
the standby type program. The following figure shows the operation when the subroutine and interrupt
programs in the standby type program are executed.

CALL P100 Interrupt factor
instruction execution occurrence
END processingJ END processing END processing
Main routine program T 5 k { } %
Subroutine program within P100 RET
a stand-by type program
Interrupt program within a 10 IRET

stand-by type program

Point/’

@ For restrictions on programming of subroutine and interrupt programs, refer to the following.
+ Subroutine program: [__ 3 Page 69, Section 2.4.3
+ Interrupt program: [ Page 82, Section 2.9

@® Use common pointers. ((_5 _ Page 411, Section 4.10.2) If local pointers are used, subroutine programs in a stand-by
type program cannot be executed from any other program.




CHAPTER 2 APPLICATION OF PROGRAMMING

(b) Changing the program execution type using instructions

Use the PSCAN, PSTOP, or POFF instruction to change a program execution type. ((_ Page 102, Section
2.10.5)
El » The PSCAN instruction changes the program "DEF" to a scan execution type program.

* The PSTOP instruction changes the program "ABC" to a standby type program.

| [ PSCAN “DEF”

[PSTOP “ABC”

The program execution type is changed in END processing. Therefore, the execution type will not be changed
in the middle of program execution. If different types are set to the same program in the same scan, the
program will be changed to the type specified by the last instruction executed.

END processing END processing END processing
Program name —» "GHI" l "ABC" "GHI" l "GHI"""  "DEF" " l "GHI"
— I = I —
PSTOP "ABC" \
execution "DEF" is changed to a scan execution type
PSCAN "DEF" program and "ABC" is changed to a stand-by
execution type program.

*1 The programs "GHI" and "DEF" are executed in the order set in the Program tab of the PLC parameter dialog box.

(3) Precautions on programming

(a) Unavailable devices
Unavailable devices depend on the program type (subroutine program or interrupt program) or the execution
type changed by an instruction.

(b) Use of local devices

For execution of a subroutine program using a local device, refer to Page 422, Section 6.2.
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21 04 Fixed scan execution type program

Fixed scan execution type program is a program executed at specified time intervals. This type of programs, unlike
interrupt programs, can be interrupted in units of files without interrupt pointers or the IRET instruction. For the
restrictions on programming, refer to Page 84, Section 2.9 (1) (b). (The restrictions on programming are the same as
those for interrupt programs.)

Fixed scan interval

END processing Condition e

established q <‘

Scan execution b —] |_._‘ ............. _

type program

Condition
established

Fixed scan execution
type program

Point/’

To execute a fixed scan execution type program, execute the El instruction in the initial execution type program or scan
execution type program to enable interrupts.
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CHAPTER 2 APPLICATION OF PROGRAMMING

(1) Processing

(a) When two or more fixed scan execution type programs exist
Each fixed scan execution type program is executed at specified time intervals.
If two or more fixed scan execution type programs reach the specified time at the same timing, programs will be
executed in ascending order of the numbers set in the Program tab of the PLC parameter dialog box.

(b) When both fixed scan execution type program and interrupt program exist
When a fixed scan execution type program and an interrupt program (128 to 131) reach the specified time at the
same timing, the interrupt program will be given priority.

(c) When the execution condition is established during link refresh

The link refresh is suspended and a fixed scan execution type program is executed.
Even if the Block data assurance per station setting is enabled in the CC-Link IE or MELSECNET/H network,
this setting does not work when a device set as a refresh target is used in the fixed scan execution type

program.
In the fixed scan execution type program, do not use any refresh target device.

10ms 10ms 10ms 10ms

Interrupt factor

T

Fixed scan execution type l | | ‘
program execution

Link refresh execution

Link refresh is suspended and fixed scan

execution type program is executed.

For the Block data assurance per station setting, refer to the following.

[[T1 Manual for each network module
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(d) When the execution condition is established during END processing

When the execution condition is established during the constant scan execution or the waiting time of the END
instruction, a fixed scan execution type program is executed.

Constant scan

!

Fixed scan interval

o

|
I
1

Condition fme—{e——s
established 1

Scan execution }—-'/7_|

type program

END processing

Fixed scan execution — —
type program
*1 Waiting time
*2 If processing is not completed within the
waiting time, the scan time increases.

(2) Processing at program execution type change

For how to save and restore data in the index register when the program execution type is changed, refer to Page
87, Section 2.9 (3). (The method is the same as that for interrupt programs.)
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CHAPTER 2 APPLICATION OF PROGRAMMING

(3) Precautions

(a) Execution interval of a fixed scan execution type program
Execution interval of a fixed scan execution type program may increase from the preset interval depending on
the time set for disabling interrupts by the DI instruction (interrupt disabled time).
If the interrupt disabled time by the DI instruction becomes too long, use an interrupt program by fixed scan
interrupt (128 to 131) instead of a fixed scan execution type program.

Highest common factor of fixed scan execution interval ! < Interrupt disabled time +s= Condition 1)

*1 This is the highest common factor of execution interval set to multiple fixed scan execution type programs

When the condition 1) is satisfied, the actual execution interval of a fixed scan execution type program may
increase from the preset interval by the time shown in the expression below.

Interrupt disabled time Fixed scan execution interval set to

the corresponding program

X

Highest common factor of
fixed scan execution interval

The following shows an example of the increase in execution time of a fixed scan execution type program.
El * Fixed scan execution interval *=» 10ms, 5ms, 1ms, 0.5ms

» Highest common factor of fixed scan execution interval *s+ 0.5ms
* Interrupt disabled time (DI) ¢+ 5ms
(Interrupt enabled time (El) ¢« less than 0.5ms)

With the settings above, the condition 1) will be 0.5ms < 5ms.

NN
oo
)
n scan > n+1scan ————P ne
DI >+—r<¢ DI > 4—> < 23
(2]
Program execution — 1 END —END P 8 =
operation ! T o >
[C=]
g 0
€8
Iqterrupt enabled/ Disabled Enabled Disabled Enabled))  Disabled S %
disabled status = .
8 (7]
< <> 5 =
Less than 0.5ms Less than 0.5ms S g

[\

4 K > y Pl A\ » ?—> 3

Interrupt disabled time = 5ms Interrupt disabled time = 5ms

The execution time of a fixed scan execution type program whose execution interval is set to 10ms increases
100ms (5 + 0.5 x 10 = 100) at the most.
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2.10.5 Changing the program execution type

(1) Changing the execution type using instructions

(a) Instructions used to change the execution type

The execution type of sequence programs can be changed using instructions even during execution.
Use the PSCAN, PSTOP, or POFF instruction to change the execution type.

PSCAN
instruction

Scan execution
type program

Initial execution
type program

PSTOP, POFF
PSTOP, POFF instruction PSCAN
instruction PSCAN instruction
instruction
Stand-by type Fixed scan execution
program type program
PSTOP, POFF
instruction
Execution type before Instruction
change PSCAN PSTOP POFF
Turns off outputs in the next scan.
Scan execution type Remains unchanged. Changes to the stand-by type. | Changes to the stand-by type in two scans
later.

Turns off outputs in the next scan.
Changes to the scan

Initial execution type . Changes to the stand-by type. | Changes to the stand-by type in two scans
execution type.

later.

Changes to the scan ) .
Stand-by type . Remains unchanged. No processing
execution type.

Turns off outputs in the next scan.
Changes to the stand-by type. | Changes to the stand-by type in two scans
later.

. . Changes to the scan
Fixed scan execution type .
execution type.

Point />

Once the fixed scan execution type program is changed to another execution type, the type cannot be returned to the fixed
scan execution type.
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(b) Execution type change example
In a control program, a standby type program matching the preset condition is changed to a scan execution
type program in the course of program execution.
An unused scan execution type program can also be changed to a standby type program.
The following figure shows an example where the execution type of the standby type programs "ABC", "DEF",
"GHI", and "JKL" are changed in the control program.

Control program

MO - The PSCAN instruction
”””” . _{ PSCAN "ABC" changes the program "ABC" to
When MO turns on, the a scan execution type program.

M1
program "ABC" is I " " - The PSTOP instruction changes
changed from a stand-bm _{ PSTOP "ABC the program "ABC" to a stand-
type to a scan execution by type program.
type program. _{ PSCAN "DEF":I—
— F————{PsToP "DEF"

When M1 turns on, the
program "ABC" is N\
changed from a scan

I R S

execution type to a !
stand-by type program. !
L
Stand-by Stand-by Stand-by Stand-by
type type type type
program program program program
:ABC :DEF :GHI JKL
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2.11 Boot Operation ®@note24

This section describes methods for executing the program stored in a memory card or SD memory card.

(1) Executing the program in a memory card or SD memory card
To execute the program in a memory card or SD memory card, boot the program into the program memory. To
execute the boot operation, set the boot target program in the Boot file tab of the PLC parameter dialog box.
(Z=" Page 105, Section 2.11 (3))
The program set in parameter is booted into the program memory when the CPU module is powered off and then
on or is reset.

oooooo i

Program
memory

CPU module

Memory card

(2) Bootable files, transfer source, and transfer destination
The following table lists combinations of bootable file, transfer source, and transfer destination.
O : Bootable, x : Cannot be booted.

. Transfer destination
File type Transfer source
Program memory Standard ROM

Parameter’! (@) (@)

Sequence program O x
Memory card,

Device comment 9 O (@)
SD memory card

Initial device value O O

Label program O @)

*1 The intelligent function module parameter is included.
*2 If the boot operation is performed while the CPU module is locked with a security key, "BOOT ERROR" (error code:
2214) occurs.

D Note 2.4

The QO0UJCPU, QO0UCPU, and Q01UCPU do not support the boot operation.
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CHAPTER 2 APPLICATION OF PROGRAMMING

(3) Procedure before boot operation

The following is the procedure to store files to be booted in a memory card or SD memory card before the boot
operation.

1. Createa program.

2. Configure the setting for a boot operation.
Set the names of files to be booted to the program memory in the Boot File tab of the PLC parameter
dialog box.

EBoot File Setting

—I- Prograr Type Draka Mamne Transfer Fram Transfer To =
MAIN 1 |Sequence MAINZ Memory Card (RAM) (Drive 1) + |Program Memary (Drive 0 « ||
MAINL 2 |Sequence MAIN1 Memory Card (RRAM) (Drive 1)  |Program Memary (Drive 0~
MAINZ 3 |Parameter PARAM Memory Card (RAM) (Drive 1) = |Program Memary (Drive 0 -

—I- Global Comment 4 |sequence MAIN Mernory Card (RAM) (Drive 1) = |Program Memary (Drive 0 +
COMMENT 5 -

Local Comment 5

- Parameter 7

PARAM 8

Device Initial Value g

LRER RN RN RN N RN E RN E N AR R

RN NN E L NN

Insert Delete

3. Inserta memory card or SD memory cart into the CPU module.
4. wWrite the parameter file and other files set in parameter to the memory card or SD memory card.
5. Execute the program.

Power on or reset the CPU module. The BOOT LED turns on after a boot operation from the specified
memory is completed.

6. Check that the boot operation has completed successfully.

The following status indicates normal completion of boot operation.
* The BOOT LED turns on.
» The special relay (SM660) turns on.
» The data written in the transfer source memory and the one in the program memory are compared and confirmed
their match by "Verify with PLC".

uonesedp joog 112

(4) Stopping the boot operation
To stop boot operation and operate the CPU module by the parameters and program files written to the program
memory, perform the following operations.
1. Remove the memory card or SD memory card, and write parameters without boot file setting to the
program memory.

2. Power off and then on the programmable controller or rest the CPU module.
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(5) Precautions

(a)

Storage location of parameters
« Store the parameter file set in the Boot file tab of the PLC parameter dialog box to the memory card or SD
memory card. If it is stored in the program memory or standard ROM, the CPU module ignores the
settings. ((_= Page 42, Section 2.1.2)
» The CPU module operates using the parameters in the program memory, not those in the memory card or
SD memory card, if the following conditions are both met.
1) A parameter file exists in the program memory.
2) The parameter file in @ memory card or SD memory card is not set for boot target in parameter.

(b) Online change during boot operation

(c)

If the program in the program memory is overwritten online while the boot operation is being performed, the
change is not reflected to the program in the memory card or SD memory card.
Write the same program file to the memory card or SD memory card.

Maximum number of settable boot files
Set the maximum number of settable boot files in the Boot file tab of the PLC parameter dialog box so that it
may be the same with the number of files storable to the program memory.
However, the number of boot files decreases by one when:
» The parameter file (with boot settings) stored in the memory card or SD memory card is booted.
* Aheading is set.

(d) Boot operation when the ATA card is used

(e)

()

When data are booted from the ATA card, the processing time of maximum 200ms may be required per 1K step
(4K bytes).

When data in the program memory are changed after the CPU module is powered off
and then on or is reset

If the program memory data are changed after the sequence program is written to the program memory and the
CPU module is powered off and then on or is reset, a boot operation may be active.

While the BOOT LED on the front of the CPU module is on, the boot operation is active. Refer to Page 105,
Section 2.11 (4) and stop the boot operation.

File size before and after the boot operation

The size unit of a file stored in each memory differs. ([ Page 50, Section 2.1.3 (4))
Note that files transferred from the memory card or SD memory card to the program memory differ in size
before and after the transfer.

(g) Program written to the memory card or SD memory card

Set the programmable controller type (model name of the CPU module) for the program written to the memory
card (program set in the Boot file tab) and the model name of the CPU module to be booted to the same.

Set the type (model) of the CPU module that actually performs the boot operation to the program (with boot
settings) written to the memory card or SD memory card.
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2.12 Programming Language

Programming tools support the following programming languages.
* Ladder
+ Structured text
+ SFC
« Structured ladder

(1) Ladder

A graphical programming language used for contacts and coils. For a project with a label, the inline ST function
can be used in the ladder editor which allows a user to edit structured text programs.

/ Sequence instruction

X0 MO K100

| T >
T0
) o 3
X1
— | [BIN K4x10 DO H

X41

—||—[FF<0M H5 ko D10 K1 H

Basic instruction

Application instruction

Point/’

Data indicating the execution status of an operation in a sequence program step is referred to as "signal flow".

(2) Structured text

Atext language such as C language, and is preferred by computing engineers.

(3) SFC

A graphical programming language where the execution order and conditions are clearly defined for the program.

abenbue] Bulwwelbold zZ1°g

(4) Structured ladder

A graphical programming language that is used contacts and coils.

For the projects that support these programming languages, refer to the following.
[ 71 Manual for the programming tool used
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2.13 communications with Intelligent Function Modules

The intelligent function module allows the CPU module to process analog quantity and high-speed pulses that cannot
be processed by the I/0O modules. The following is some of the intelligent function modules.

» Serial communication module

* Analog module

The intelligent function module is equipped with a memory (buffer memory) to store the data taken in from or output to
external devices. The CPU module writes or reads data to or from the buffer memory of the intelligent function module.

(1) Setting method of intelligent function module parameters
Open the "New Module" dialog box.

O Project window=> [Intelligent function module]=> Right-click =>[New Module...]

New Module g|
Module Selection
Module Type |Anal0g Madule j
Module Mame |Q64AD ﬂ

IMount Position
Base Mo, |- - Mounted Slot Mo, |0 JZ:I Acknowledge I/ Assignment

Iv sSpecify stark ¥Y address | 0000 {H) 1 5lot Occupy [16 points]

Module Selection

Title Setting
Title
0K | Cancel
Item Description
Module Type Select a type of the CPU module.

Module Name

Select a model name of the CPU module.

Mount Position

Base No.

Select a base No. where the CPU module is connected.

Mounted Slot No.

Select a slot No. where the CPU module is connected.

Acknowledge 1/0 Assignment

The I/0 assignment settings in the PLC Parameter dialog box can be
checked.

Specify start X/Y address

Enter the start I/O number.

Title Setting

Title

Enter a title.

Upon completion of the setting above, parameters for the intelligent function module appear in the "Project”

window.

- uﬂ Inteligent Function Module
=1y 0000:QE4AD
A Switch Setting

5 Parameter
Auko_Refresh

To set the intelligent function module parameters, refer to the following.

Manual for the intelligent function module used
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(2) Communications with the FROM and TO instructions
The FROM instruction stores data read from the buffer memory of the intelligent function module to the specified
device.
The TO instruction writes data stored in the specified device to the buffer memory of the intelligent function
module.

For details on the FROM and TO instructions, refer to the following.
[ [] MELSEC-Q/L Programming Manual (Common Instruction)

(3) Communications using the intelligent function module device
The intelligent function module device represents the buffer memory of the intelligent function module as one of

the CPU module devices. ((_7~ Page 384, Section 4.5.1)
The difference from the FROM and TO instructions is that, with this device, both reading and writing data from
and to the intelligent function module can be processed with one instruction.

U2\
| [+ GO DO D2

(4) Communications using the intelligent function module dedicated instruction

This instruction enables easy programming for the use of functions of the intelligent function module.

El Serial communication module dedicated instruction (OUTPUT instruction)
The OUTPUT instruction allows communications with external device by nonprocedural protocol
regardless of the buffer memory address of the serial communication module.

CPU module Serial communication module
b15 to b0
+0 Channel1 | ———»
@+ 1 e Send
+2 [ k‘
\ Channel 2 | ——————»\
| | Send \
\\
“L
Set channels to
° be used in

control data.

=
&2

0ooooo

IF\VEA\EAPEAVAEA Y

PP PPN AT

S8|NPOJA UoIoUN 4 Jusbij|elu] UM SUoledIUNWWOYD €1°Z

(a) Processing of the intelligent function module dedicated instruction

When using multiple intelligent function module dedicated instructions to one intelligent function module,
execute the dedicated instructions one by one after the completion device turns on. This completion device
turns on for one scan when an instruction is completed. If the CPU module status is changed from RUN to
STOP before the completion device turns on, the completion device does not turn on until one scan after the
next RUN of CPU module.

For details on the intelligent function module dedicated instructions and the completion device, refer to the
following.

Manual for the intelligent function module used
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2.14 Access to the AnS/A Series Special Function
Modules 9 Note25

(1) Effect of high-speed access to the special function module
Processing time in the Q series CPU module has been speeded up so that the scan time is shortened.
If the FROM or TO instruction is frequently executed to a special function module in short scan, processing in the
special function module may not be completed correctly.

(2) Measures for high-speed access to the special function module
» Adjust execution intervals of the FROM and TO instructions to the processing time and conversion time
using the timer and constant scan of the CPU module.
» Adjust execution intervals of the FROM and TO instructions using SM415 (2n (ms) clock) or SD415 (2nms
clock setting).
If SM415 is used as an interlock for the FROM or TO instruction, the instruction is executed every 120ms
since the initial value of SD415 has been set to "30".

SM415

}—H [ FROMP HO K1 DO  Ki ]—{
. O
Point/’

When changing the SM415 clock, store the changed value in SD415.
For details of SM415 and SD415, refer to the following.

[C_ 7 QCPU User's Manual (Hardware Design, Maintenance and Inspection)

 Note25

Before using the AnS/A series-compatible special function modules, check the version of the CPU module used.

(__Z" Page 467, Appendix 2)
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PART 2 FuncTtions

In this part, functions of the CPU module are described.

CHAPTER 3 FUNCTIONS . . ... s 112
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CHAPTER 3 FuncTIONS

This chapter describes the functions of the Universal model QCPU.

31 Function List

The following table lists the functions of the Universal model QCPU.

O : Supported, A :Partly supported, x : Not supported

QnUDV
a o Q00U | QOOUCPU, | Q02U | QnUD(H) | QnUDE(H) | CPU,
Function Description Reference
JCPU | Q01UCPU | CPU CPU CPU QnUDP
VCPU
Transfers data stored in a
d or SD d
. memory card or SD memory car Page 104,
Boot operation to the program memory or the x x O O (@] (@] .
Section 2.11
standard ROM at power-on or
reset.
Constant scan E)t(:r(z/l;tlerseaaprgzzrz;ﬂsa :;tr:'me Page 119,
. d o o o o o o Section 3.2
time.
Holds the device data even when
. . Page 122,
Latch function the CPU module is powered off O @) O (@) O O .
Section 3.3
and on or reset.
Selects the output (Y) status
tputting th tatl i
Output status selection (outputting the sz-lzme stalus prior
when the status changed to STOP or clearing the status) Page 125,
from STOP to RUN 9 when the operating status of the o o o o o o Section 3.4
CPU module is switched from
STOP to RUN.
Reads the internal clock data of
Clock function the CPU module to use it for time Page 127,
o o o o o o Section 3.5
management.
Runs or stops the program Page 131
Remote RUN/STOP operations in the CPU module O O (e} O (e} O Section 3.6.1
externally.
St th ti i
ops the program operations in Page 134,
Remote PAUSE the CPU module externally, O O O O O O Section 3.6.2
holding the status of outputs (Y). o
Resets the CPU module
Page 136,
Remote RESET externally when the CPU module @) o) (e} @) (@) (e} )
L Section 3.6.3
is in the STOP status.
Clears the latch data in the CPU Page 137
Remote latch clear module when the CPU module is @) O (e} O O O g ’
) Section 3.6.4
in the STOP status.
Selects input response time
| for th ies- ibl
Input response time : l:tefn;);IJ|:5Q|/S(§F:;eosm?i:eZatlb © Page 139,
selection P s ) o o o o o o Section 3.7
modules, high-speed input
modules, and interrupt modules.
Sets whether to clear or retain the
output to the Q series-compatible
I l i
Error time output mode (n)quotztjjlterzoi:ltjeiis’e/n? f(; Zr:t?;:ed Page 141,
setting ’ 9 o o o o o o Section 3.8

modules, and interrupt modules at
the time of a stop error of the CPU
module.
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QnUDV
Function Descrintion Q00U | QO0UCPU, | Q02U | QnUD(H) | QnUDE(H) | CPU, Reference
uncti ipti
5 JCPU | Q01UCPU | CPU CPU CPU QnUDP
VCPU
Sets whether to stop or continue
operation mode setting . ) ) . o o o o o o Section 3.9
occurred in an intelligent function
module or interrupt module.
Makes settings for the intelligent
function modules and interrupt
Intelligent function module modules. (Refer to manuals of Page 143,
. ) S ! O (@] O o O (@] )
switch setting intelligent function modules and Section 3.10
interrupt modules for setting
details.)
Reads the status of d
Monitor function d:jc:s ir(15 tSh: uCSPcl)J F[’;Zg;’:j:i’: Page 145,
) 9 © o o o o o Section 3.11
a programming tool.
Monitor condition Specifies the monlt.orlng tl.mlng of . . Page -146,
settin the CPU module with device x x AT AT e} e} Section
& condition or step number. 3.11.1
. Monitors and/or tests the local Page 151,
Local device . . . )
monitor/test devices of the specified program x (@) O A O (@) Section
using a programming tool. 3.11.2
. Forcibly turns on/off the external Page 154,
External input/output X . N .
forced onfoff input/output of the CPU module e) @) AT AT 0] e) Section
using a programming tool. 3.11.3
Executional conditioned Char?g-jes a device value within the . . Page -159,
) specified step of a sequence e} e} AT AT e} e} Section
device test
program. 3.11.4
Online change Writes programs when the CPU Page 168,
9 module is in the RUN status. o o % o o o Section 3.12
Displays the scan time and Page 180,
Program monitor list execution status of the program O (@) O O O (@) Section f
being executed. 3.13.1 _Cn
3
Interrupt program monitor Displays the number of Page _180' Q
i : : O (@) (@] @) (@) (@) Section 3
list executions of interrupt programs. =]
3.13.2 -
Measures the execution time of Page 181, 2
Scan time measurement the area specified by the steps in e) @) AT AT 0] o) Section
a program. 3.13.3
Continuously samples the
Sampling trace function specified de?//ice d:ta at a preset x Page 184,
ping -p . P o o o o o Section 3.14
timing.
Debug function from multiple | Enables simultaneous debugging Page 189,
. ) ) (@) (@] (@) O (@) o .
programming tools by multiple programming tools. Section 3.15
Monit tional del
. onitors operationa t.eays Page 193,
Watchdog timer caused by hardware failure or (@) (@) O (@) O (@) .
Section 3.16
program error of the CPU module.
Self-diagnoses the CPU module Page 195
Self-diagnostic function to see whether an error exists or o) (e} O o) (@) (e} Section 3.17
not.
. S-tores th.e result of self- Page 206,
Error history diagnostics to the memory as @) O (@) (@) O O .
. Section 3.18
error history data.
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Qoou

QO0UCPU,

Qo2uU

QnUD(H)

QnUDE(H)

QnUDV
CPU,

Function Description JcPU | Qotucpu | cpu cPU cPU QnUDP Reference
VCPU
Protects data in the CPU module
. . . . Page 207,
Security function against tampering and theft by @) O (e} O O O Section 3.19
unauthorized persons.
Prohibits writing/reading data Page 207,
Password registration to/from each file in the CPU @) (e} (e} O (@) x Section
module using a programming tool. 3.19.1
Prohibits writing/reading data
to/from each file in the CPU Page 209,
File password 32 module using a programming tool. x x x x x O Section
Sets a read password and write 3.19.2
password for each file.
Prevents unauthorized access to
: the files in the CPU module by Page 214,
File access control by . . .
security key writing a security key to the. x x x x x O Section
module. (The CPU module is 3.19.3
locked with a security key.)
Page 219,
Remote password Prevents unauthorized access o o o o o o Siction
from external devices.
3.19.4
GX Works2
Prevents access to program Version 1
Block password contents by setting a block O (@) (@) O () (@) Operating
password for each POU. Manual
(Common)
o Displays the operaltmg status of Page 222,
LED indication the CPU module with LEDs on the O (@) (@) (@) (@) (@) .
Section 3.20
front of the module.
Sets whether to indicate an error Page 223,
LED indication priority with LED according to the priority @) O O O O (e} Section
of each error. 3.20.2
Executes an interrupt program at
High-speed interrupt fixed intervals of 0.1 to 1.0ms " « « " « o Page 225,
function using the high-speed interrupt Section 3.21
pointer (149).
Interrupt from intelligent Eze:;ﬁ::z?;;:2:?;;)[;12[]069;;2 : o o o o o o Page 232,
function module . . . Section 3.22
the intelligent function module.
Communicates data using the MC
protocol by connecting the RS-
Serial communication 232 interface of the CPU module . v Page 233,
: ) e} A N x e} .
function and a personal computer or HMI Section 3.23
from other companies using an
RS-232 cable.
Specifies the service processing Page 241,
Service processing setting count or time to be executed in O (@) (@) O () (@) Section
END processing. 3.24.1
Registers data used in a program
to the device of the CPU module
Initial device value or the buffer memory of the o o o o o o Page 247,
intelligent function module and Section 3.25
special function module without a
program.
Batery foproongng | S0 cuname | 0 | o | o | o o o | Feeze
function Section 3.26
battery.
Checks whether data in the
Memory check function memories of the CPU module are o o o o o o Page 251,
not changed due to excessive Section 3.27

electric noise.
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QnUDV
Function Descrintion Q00U | QO0UCPU, | Q02U | QnUD(H) | QnUDE(H) | CPU, Reference
uncti ipti
o JCPU | Q01UCPU | CPU CPU CPU QnUDP
VCPU
Restores the error location
automatically by using data in the
program memory, which are
Program cache memor . . . . . Page 252,
9 mory stored in the flash ROM, when the A AT AT AT AT e) 9
auto recovery function ) Section 3.28
memory check function detects an
error in the program cache
memory.
Backs up latch data such as device
Latch data backup to data andperror history to the standard Page 254,
standard ROM _ story o o % o % o Section 3.29
ROM without using a battery.
Writing/reading device data | Writes/reads device data to/from Page 259,
to/from standard ROM the standard ROM. o Y o o o o Section 3.30
Backs up all the data (only the file
register files and latch-target
device data) in a CPU module to a
CPU module change N . . Page 260,
. ; memory card or SD memory card. x x A A A o) ’
function with memory card The data backed up can be Section 3.31
restored to a replaced CPU
module.”
Backs up data such as program
files, a parameter file, and device
CPU module data data including file registers in a . Page 276,
X X X X X
backup/restoration function | CPU module to an SD memory A Section 3.32
card. The data backed up can be
restored as necessary.'2
Reads the model name of a Page 297
Modul del d “ " " L " '
odule modetname rea module on a base unit. A A = a = o Section 3.33
Collects errors occurred in the
. - . . . . . . Page 298,
Module error collection connected intelligent function AT AT AT AT AT e} '
) Section 3.34
modules in the CPU module.
Batch-reads local device data i
Local device batch read atch-reads local device data in . . . . Page 302,
) the CPU module and stores them x AT A A AT le) X
function ) ) Section 3.35
ina CSV file.
Send points extension Extends the maximum number of Page 304
function (CC-Link IE link points per CC-Link IE AT AT AT AT AT @) Secﬁon 3 3’6
Controller Network module) | Controller Network module. '
Disables device data writing
(including the file register) from
Write-protect function for outside the CPU module such as Page 306
device data (from outside the programming tool, GOT, x x x x x AT Secﬁon 3 3’7
the CPU module) SLMP/MC protocol, and FTP to '
the write-protected range set in
the parameter.
Saves the operation information
of device data writing/writing of
files from outside the CPU module
. ) . such as the programming tool, “ Page 314,
Operation history function | ¢+ ') ME/MC protocol, and * * * * * A Section 3.38

FTP into the CPU module as an
operation history file, and displays
it in the programming tool.
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Function

Description

Qoou
JCPU

QO0UCPU,
Q01UCPU

Qo2uU
CPU

QnUD(H)
CPU

QnUDE(H)
CPU

QnUDV
CPU,
QnUDP
VCPU

Reference

Built-in Ethernet function

Enables MC protocol
communications and the following
functions by using built-in
Ethernet ports.

File transfer function
(FTP)

Enables the use of FTP (File
Transfer Protocol) server function,
which transfers files between the
CPU module and external devices.
External devices with a FTP client
function can directly access to the
files in the CPU module.

Predefined protocol
function

Sends and receives packets
predefined by using GX Works2,
enabling easy communications
with external devices (such as
measuring instruments and bar
code readers)

*

Socket communication
function

Communicates data (using
TCP/UDP) with external devices
connected on the Ethernet
network. The function is executed
by dedicated instructions.

Simple PLC
communication

function™"2

Allows data communications
between specified devices at the
specified timing just by doing
simple settings from a
programming tool.

IP address change
function

Changes an IP address of a built-
in Ethernet port by storing it in the
special relay and special register,
not in the built-in Ethernet port
setting parameter.

IP packet transfer
function

Communicates with the following
devices that correspond to IP
address specified via a CC-Link
IE Controller Network module or
CC-Link IE Field Network module,
using a protocol such as the FTP
or HTTP via a built-in Ethernet
port from an Ethernet device such
as a personal computer.

« External devices on the CC-
Link IE Controller Network or
CC-Link IE Field Network

« External devices on the Ethernet
network, which are connected
through the built-in Ethernet ports

Reading/writing device
data from/to the CPU
module on another
station by specifying an
IP address

Reads/writes device data from/to
the CPU module on another
station by using the dedicated
instructions.

AT

SLMP frame send
instruction

Sends MC protocol messages
(QnA-compatible 3E frame and
4E frame) from the CPU module
to external devices connected on
the Ethernet network.

AT

Disable using port
setting

Sets the Ethernet port used for
communications or functions.

QnUCPU
User's
Manual
(Communica-
tion via Built-
in Ethernet
Port)
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QnUDV
Functi D ioti Q00U | QO0UCPU, | Q02U | QnUD(H) | QnUDE(H) | CPU, Ref
unction R JCPU | Qo1UCPU | cPU | cPU CPU | anupp | “crerence
VCPU
MELSEC-
Writing/reading data toffrom Writes/r.eads data by specifying QL .
) . the station number of the target . R R Programming
refresh devices with the ) ) o x x x AT AT AT
specified station number statllon, without con3|derlng the Manual
assignment of refresh devices. (Common
Instruction)
Collects data from the specified
device of a CPU module at a QnUDVCPU/
specified timing. The data logging LCPU User's
Data logging function file can be transferred from a CPU x x x x x O Manual (Data
module to the FTP server using Logging
the data logging file transfer Function)
function.
iQ Sensor Solution function The functions ca‘m be used in the
iQ Sensor Solution.
Detects devices supporting iQ
Sensor Solution connected to the
Automatic detection of | CPU module, and automatically
connected device displays them on "List of devices"
and "Device map area" using a
programming tool.
Compares the system
configuration information
System configuration displayed on a programming tool
check with the actual system
configuration, and checks if they
match.
Reflects the communication
settings (such as IP addresses) of Page 334,
Communication setting | devices supporting iQ Sensor Section 3.39,
reflection Solution on "Device map area" to iQ Sensor
. x x x x x AT X
the devices connected over Solution
Ethernet in the system. Reference
Reads/writes parameters from/to Manual
Sensor parameter ) L
read/write dewc'eS supporting iQ Sensor
Solution.
Monitors the current values (such
as measurement values and
input/output values), status (error
Monitoring existence), and error information
of devices supporting iQ Sensor
Solution graphically using a
programming tool.
Backs up setting data (such as
parameters) in a device
. supporting iQ Sensor Solution to
Data backup/restoration an SD memory card. The data
backed up can be restored as
necessary.?
CC-Link IE
) ) A set of functions that can be Field
CC-Link IE Field Network | .4 in CC-Link IE Field Network x x x x x A Network
Basic function . Basic
Basic
Reference
Manual

*1 Availability depends on the version of the CPU module. (5 Page 467, Appendix 2)
*2 For details, referto [~ Page 574, Appendix 9.

117

w
BN
-
c
=]
<]
=3
o
5
[
@
o



For details on the special relay (SM) and special register (SD) used for each function, refer to the following.
[ L1 QCPU User's Manual (Hardware Design, Maintenance and Inspection)
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CHAPTER 3 FUNCTIONS

3.2 Constant Scan

Scan time differs depending on the execution status of instructions used in sequence programs. This function

repeatedly executes sequence programs keeping their scan time constant.

(1) Application
I/O refresh is performed before every sequence program execution.
This function is used to maintain 1/O refresh intervals constant even if the execution time of each sequence

program differs.
» Scan time without constant scan setting

Sequence program
END processing
END 0 ENDy O END 0 END 0
[— —

[— —
— — — T
5ms 6ms 5ms

» Scan time with constant scan setting (7ms)

Sequence program

END processing
END 0 END 0 END 0 END 0
| -4

-
Waiting time _
5ms |2ms 6ms 1ms 5ms 2ms
il \ \
7ms 7ms 7ms

» Scan time for multiple programs with constant scan setting (10ms)

uedg Jueisuo) z'¢

Sequence program A
Sequence program B
Sequence program C
END processing

=t -- —— =} =1
——
Waiting time—""
8ms [2ms 9ms ms
T \
10ms 10ms

(2) Constant scan time setting
Set a constant scan time value in the PLC RAS tab of the PLC parameter dialog box. ("= Page 442, Appendix

1.2.4)
When not executing the constant scan function, leave the constant scan time setting box blank.

Constank Scanning

Enter a value. el [ |IDD.D ms  (0.5ms--2000ms) ]
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(a) Condition

The constant scan time needs to satisfy the following relational expression.

(WDT setting time) > (Constant scan setting time) >
(Sequence program maximum scan time)

If the sequence program scan time is longer than the constant scan setting time, the CPU module detects
"PRG. TIME OVER?" (error code: 5010).
In this case, the constant scan setting will be ignored and the sequence program scan time will be applied.

Constant scan setting (4ms)

Constant o 1 2 CI% 4 1 2 3 4 I5 1 2 3 4 1 2 3 All- ms
T T T

! | ! | | | | | Il !
T T T T T T T T T T T

scan
0 END 0 END 0 END O END 0
Sequence | =1 = = =t
program 0.5ms
3.5ms | 0.5ms 3.5ms J; 3.4ms J 0.6ms
T 1 T
4ms 5.3ms 4ms 4ms

Scan where the constant scan setting is not applied

If the sequence program scan time is longer than the WDT setting time, the CPU module detects "WDT
ERROR".

In this case, the program execution will be stopped.

(3) Waiting time from when END processing is executed until next scan starts

Sequence program processing is stopped during the waiting time from when END processing of a sequence
program is executed until next scan starts.

(a) When an interrupt factor occurs during waiting time
Either of the following programs is executed.
* Interrupt program
» Fixed scan execution type program

(b) When a service processing parameter is set
The communication service processing with peripherals (such as programming tools) and intelligent function

modules is enabled during the waiting time by setting a service processing parameter. (_ 5 Page 241,
Section 3.24.1)
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(4) Constant scan accuracy

The constant scan accuracy is 0.01ms.
However, the constant scan time may increase in the following cases.

(a) When interrupt program or fixed scan execution type program is executed

Interrupts are disabled while an interrupt program or fixed scan execution type program is executed.
Even if the constant scan time runs out during execution of an interrupt program or fixed scan execution type

program, the constant scan cannot be finished.
In this case, the constant scan time may exceed the time set and increase by the time of the program

executed.

(b) When service processing is performed just before the end of constant scan

The constant scan time may exceed the time set and increase.
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33 Latch Function

122

This function holds data in each device of the CPU module when:
» the CPU module is powered off and then on,
« the CPU module is reset, or
» power failure occurs exceeding the allowable momentary power failure time.

Data in devices of the CPU module are cleared and set back to their default (bit device: off, word device: 0) if the latch
function is not used.

(1) Application
This function is used to hold the data managed by sequential control and continue control operation especially
when the CPU module is powered off and then on.

(2) Program operation when the latch function is used

Program operation is the same, regardless of the latch status.

(3) Devices that can be latched

The following devices can be latched. (By default, only the latch relay is latched.)
* Latch relay (L)
* Link relay (B)
» Annunciator (F)
» Edge relay (V)
» Timer (T)
* Retentive timer (ST)
» Counter (C)
+ Data register (D)
* Link register (W)

The following devices also can be latched when the file register is set to be used in parameter (PLC file tab).
* File register (R, ZR)
» Extended data register (D)
» Extended link register (W)

Point/’

When the battery life-prolonging function ((__3 Page 250, Section 3.26) is set, the latch relay cannot be latched.
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(4) Latch interval setting

Data are latched at each scan or at set intervals. Latch timing is set in parameter.

(a) Each scan
Latch data processing is performed during END processing of each scan. Since device data is latched every
scan, the CPU module holds the latest device data at all times.

(b) Time setting Note 3.1
Latch data processing starts during the first END processing after a preset time has elapsed. Since the latch
data processing is performed asynchronous to the sequence program, an increase in scan time is reduced.

Point /s’

If the latch interval is shorter than a scan time, the latch timing occurs more than once within one scan. However, the latch
processing is performed only once during the END processing.

(5) Latch setting

To latch data, a latch range and timing need to be set.

(a) Latch range setting
Latch-target devices and ranges are set. There are two range settings: the latch clear operation enable range
setting (Latch (1)) and the latch clear operation disable range setting (Latch (2)).

'S Project window =>[Parameter]=> [PLC Parameter]=>"Device" tab

| Deviee | Lateh (1) | Latch (1) | Latch (2) | Latch ) | | o) pgvice start | Local Device End

InpucRelay | % |16 7 8K N\
Output Relay 16 |8
Internal Relay
Latch Relay
Link Relay
Annuncitor
Link Special

Set the start and end device numbers. R

Step Relay

10 |15
10 | =
16 | =
10|
16| 2

L BER
f BER
2
10| o
10| 1K
10 | e
16 |

Timer.

Retentive Timer

Counter

Data Register
Link Register
Link Special 16 2K
Index 10 \_20 y,

The: total number of davice points is up ko 40K words.

2 I Y- e o e e e e
Lakch{) : Unable to clear the value by Using lskch cesr. Clearing wil bs executed by program.

KWOrSs  sesn time s extended by the lateh rane setting (ncludng L),

©w
w
-
©
=1
[e]
>
'r|
c
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Y Y

Word Device

i TF the lakch is necessary, please set the required minimum lakch range
BB 2Bl then using the local devices, please do the file setting ak PLC File setting parameter.
File: Register Extended Setting
Capacity K Paints
Fallowing setfing are avaiable
Device | Latch (1) | Latch (1) | Lateh (2) | Latch(2) | Device No. | Device No. | when sslect "Use the following fils”™
Sym. Dig. | poinee Start End Start End Start End in file register setting of PLC file setting.
&y . - Change of labehi2) of file register
File Register  ZReR L0 " 1ok | | | 0]  10239)RO |eriozss |- e
—————— | o | | | | | | fink register of & part
Extended Link we s ok | | | | ) | of file register area.

Point/’

@ If "Use the same file name as the program" is selected in the PLC File tab of the PLC parameter dialog box, latch ranges
of the file register (ZR), extended data register (D), and extended link register (W) cannot be set. (All data in the file
register (ZR) will be held.) The data outside the latch range will be cleared when the CPU module is powered off and on
or is reset.

® When the file register file used is switched with the QDRSET instruction, the latch range setting of the file register will be
disabled. After switching, regardless of the latch range setting, all data in the file register will be held.

 Note 3.1

Only the High-speed Universal model QCPU and Universal model Process CPU can select "Time Setting" in parameter.
The latch interval setting is fixed to "Each Scan" for other CPU modules.
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(b) Latch interval setting (High-speed Universal model QCPU and Universal model
Process CPU only)
Alatch timing is set. ((_ = Page 447, Appendix 1.2.8)

O Project window=> [Parameter]=>[PLC Parameter]=>"Device" tab

Latch Interwal Setting
o T S ‘hen time setting is selecked, latch by
2 Lme sewing EMD processing after the specified time

10 ms {1to2000ms) has passed.

" Per Scan

(6) Device data latch method and influence on the scan time

Data latch processing is performed during END processing.
For this reason, the scan time increases.

Consider an influence on the scan time when latching devices. (_ = Page 479, Appendix 3.2 (6))

Point/’

To minimize the scan time increase due to latch™!, reduce the number of latch points (latch (1) setting, latch (2) setting, and
latch relay) as much as possible by performing the following.

» Move latch-target data to the file register.

+ Store device data that is less frequently updated in the standard ROM using the SP.DEVST instruction. (The data

stored in the standard ROM can be read using the S(P).DEVLD instruction.) ((__5 Page 259, Section 3.30)
+ Set the latch interval parameter to "Time Setting". ((_5 Page 124, Section 3.3 (5) (b))

*1 With the file register (including the extended data register (D) and extended link register (W)), the scan time is not
increased due to latch.

(7) Device data latch clear

The following table lists the status of device data when the latch clear operation is performed.

Latch setting Status of data
Device data without latch setting Cleared
Device data in the "Latch (1)" range Cleared
Device data in the "Latch (2)" range Held™

*1 For the clearing method, refer to Page 75, Section 2.7 (4).

(8) Precautions

(a) When a local device or initial device value is specified

Even data of the latch-specified devices cannot be latched.

(b) Use of battery
Device data in the latch range are held with the battery installed to the CPU module.
» Even for the boot operation, the battery is required to latch device data.
* Note that if the battery connector is disconnected from the connector of the CPU module while the power
supply for the programmable controller is off, device data in the latch range will not be held and will
become undefined.
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3.4 Output Mode at Operating Status Change (STOP to RUN)

When the operating status is switched from RUN to STOP, the CPU module internally stores the outputs (Y) in the
RUN status and turns off all the outputs (Y). The status of the outputs (Y) when the CPU module is changed from
STOP to RUN can be selected from the following two options in the parameter setting.

» Output the output (Y) status prior to STOP. ("Previous state")

+ Clear the output (Y) status. ("Recalculate (output is 1 scan later)")

(1) Application
This function is used to determine the status of outputs (whether to resume the outputs from the previous status
or not) when the operating status is changed from STOP to RUN in the holding circuit.

Start Stop
button button

X20 x21
| rd (Y0
Y0

* When outputting the output (Y) status prior to STOP

RUN—STOP STOP—RUN
! !

ON

X20 OFF | |

X21 OFF | |
ON | |

YO OFF

» When clearing the output (Y) status

RUN—STOP STOP—RUN
ON ‘ ‘

X20 OFF I_I

X21 OFF

YO OFF

ON
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(2) Operation when the operating status is changed from STOP to RUN

(a) Previous state (Default)
The CPU module outputs the output (Y) status immediately before changed to the STOP status and then
performs sequence program operations.

(b) Recalculate (output is 1 scan later)
All outputs are turned off.
The CPU module outputs the output (Y) status after sequence program operations are completed.
For the operation of the CPU module when the output (Y) status is forcibly turned on in the STOP status, refer
to Page 126, Section 3.4 (4).

@perating status change (STOP to RU@

NO ("Recalculate (output is 1 scan later)" is set.)

Is "Previous state" set?

YES ("Previous state" is set.)

The output (Y) status immediately before
changed to the STOP status is output.

Y

Sequence program operations
are performed.

(3) Setting the output mode when the operating status is changed from STOP to

RUN
Set the output mode when the operating status is changed from STOP to RUN in the PLC system tab
of the PLC parameter dialog box.

Cukput Mode &t STOP ko RLUIN

Select either Of —mm————pp '+ Previous State
these. " RecalculatefOutput is 1 scan later)

(4) Precautions
The following tables shows the output status of the CPU module when the operating status is changed from
STOP to RUN after the outputs (Y) are forcibly turned on in the STOP status.

Output mode ("Output Mode at

Output status
STOP to RUN") selected

The output status prior to STOP is output. The on status is not held if the output

Previous State .
status prior to STOP was off.

Recalculate (Output is 1 scan later) The on status is held and output.
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3.5 Clock Function

This function reads the internal clock data of the CPU module by a sequence program and uses it for time
management. The clock data is used for time management required for some functions in the system, such as storing
date into the error history.

The Built-in Ethernet port QCPU can set the time in the CPU module automatically by using the time setting function (SNTP
client).
[ ] QnUCPU User's Manual (Communication via Built-in Ethernet Port)

(1) Clock operation at power off and momentary power failure
Clock operation continues by the internal battery of the CPU module even when the programmable controller is
powered off or power failure occurs exceeding the allowable momentary power failure time.

(2) Clock data

The following table lists the details of clock data in the CPU module.

Data name Description
Year Four digits ' (from 1980 to 2079)
Month 1to 12
Day 1 to 31 (Automatic leap year detection)
Hour 0 to 23 (24 hours)
Minute 0to 59 o
Second 0to 59 g—)
0 Sunday %
1 Monday g
2 Tuesday g.
Day of the week 3 Wednesday
4 Thursday
5 Friday
6 Saturday
1/1000 seconds 2 0 to 999

*1 Storing in SD213 for the first two digits and SD210 for the last two digits of the year
*2 Can be read using Expansion clock data read (S(P).DATERD) instruction.

[ [} MELSEC-Q/L Programming Manual (Common Instruction)
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(3) Changing and reading clock data

(a) Changing clock

data

Clock data can be changed using either a programming tool or a program.

» Changing clock data by programming tool

Open the "Set

Clock" dialog box.

O [Online]=>[Set Clock...]

Set Clock

Target PLC

Connection Channel List

K

Connection Inkerface 'JSB

Fa FLC Module

Tetwork Mo, F Station Mo, Fost PLC Type EZGUDH

BB  apizoiz [

Sun Mon Tue Wed Thu Fri Sat

25 26 27 28 23 30 31
1z 3 @B
5 9 10 11 12 13 14
15 16 17 18 19 20 21
22 23 24 25 2 27 28

5

=3
-1

29 30 1 2 3 4 5
T aToday: 4/4,/2012

=l 133 =l
| 4f 4fz012 = | &i33i1apm =

Get Time from PC |

Specify Execution Target

ICurrentIy Specified Skation VI

€ Specify Madule Mo,
% Specify Metwork Mo,

——

Specify. Group Mo,

Execute

i

Close

» Changing clock data by a program

Use the DATEWR instruction (instruction for writing clock data) to change the clock data.

The following shows a program example that writes clock data set DO to D6.

Write request

X0
-

L

MOVP K1999
MOVP K8
MOVP K10
MOVP K11
MOVP K35
MOVP K24
MOVP K2
DATEWR

DO H Year 1999
DI H  Month8
p2 H  Day10
D3 H  Hour11
D4 H Minute 35
D5 H Second24
D6 H Tuesday: 2
po H

For details of the DATEWR instruction, refer to the following.
MELSEC-Q/L Programming Manual (Common Instruction)

Point />

® When clock data is changed, the clock of 1/1000 seconds is reset to 0.

@ Year data settable by programming tool is up to 2037.
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(b) Reading clock data
To read clock data to the data register, use either of the following instructions in the program.
» DATERD (instruction for reading clock data)
» S(P).DATERD (instruction for reading extended clock data)

The following figure shows a program for storing clock data that are read using the DATERD instruction to D10
to D16.

Read request

X1
Stores clock data to D10
}_{ }—[ DATERD D10 H ¢ hre

*1 The following figure shows the clock data stored in D10 to D16.

D10 2004 Year (four digits)

D11 4 Month

D12 1 Date

D13 M Hour (5 Page 127, Section 3.5 (2))
D14 35 Minute

D15 24 Second

D16 2 Day of the week

For details of the DATERD and S(P).DATERD instructions, refer to the following.
MELSEC-Q/L Programming Manual (Common Instruction)

Point/’

Clock data can also be written or read by the special relay (SM210 to SM213) and special register (SD210 to SD213). For
details of the special relay and special register, refer to the following.

[ L] QCPU User's Manual (Hardware Design, Maintenance and Inspection).
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(4) Precautions

(a) Initial clock data setting

No clock data is set at the factory.

Clock data is required for some functions of the CPU module used in the system, such as error history data
storage, or for intelligent function modules.

Before using the CPU module for the first time, set the time correctly.

(b) Clock data correction

If clock data is corrected, rewrite all clock data to the CPU module.

(c) Clock data setting range
When changing clock data, write data within the range given in Page 127, Section 3.5 (2).
If data outside of clock range is written to the CPU module, the clock function does not operate normally.
However, the CPU module does not detect an error if the clock data is within the range.

Write operation to the CPU module CPU module operation
February 30 Executed An error is not detected.
» When the DATEWR instruction is executed, "OPERATION ERROR"
32th of month 13 Not executed (error code: 4100) is detected.
* When SM210 is on, SM211 turns on.

(d) Use for clock data of 1/1000 sec.

* Function that clock data of 1/1000 sec. can be used
Only the following instructions can use the clock data of 1/1000 sec. Other instructions cannot use data of
1/1000 sec. (such as data read using SM/SD, data indicating error occurrence time stored as error history

data, data read using a programming tool, and data read using dedicated instructions for other modules.)
+ S(P).DATERD

* S(P).DATE+
* S(P).DATE-
* When clock data is changed
When clock data is changed using a programming tool or instructions (including dedicated instructions for
other modules), the clock data of 1/1000 sec. is reset to 0.

(5) Clock data accuracy

Accuracy of the clock data varies depending on the ambient temperature as shown below.

Ambient temperature (°C) Accuracy (Day difference, S)
0 -2.96 to +3.74 (TYP.+1.42)
+25 -3.18 to +3.74 (TYP.+1.50)
+ 55 -13.20 to +2.12 (TYP.-3.54)

(6) Clock data comparison

To compare clock data in a sequence program, read the clock data with the DATERD instruction (instruction for
reading clock data).

Since the DATERD instruction reads the year data in four digits, the data can be compared by the comparison
instruction without any modifications.
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3.6 Remote Operation

The remote operation can change the operating status of the CPU module externally (using a programming tool,
external devices in the MC protocol, link dedicated instructions for a CC-Link IE module or a MELSECNET/H module,
or remote contacts). Four types of remote operations are available:

+ Remote RUN/STOP ([__5— Page 131, Section 3.6.1)

- Remote PAUSE ([_ 7 Page 134, Section 3.6.2)

» Remote RESET ([_7 Page 136, Section 3.6.3)

- Remote latch clear (=~ Page 137, Section 3.6.4)

3.6.1 Remote RUN/STOP

This operation changes the operating status of the CPU module externally to RUN or STOP, keeping the
RUN/STOP/RESET switch of the CPU module in the RUN position.

(1) Application
This operation is useful to run or stop the CPU module remotely when:
« the CPU module is inaccessible, or
» the CPU module is in a control panel.

(2) Program operation

The program operation will be as follows when the remote RUN/STOP operation is performed.

(a) Remote STOP

The CPU module executes a program until the END instruction and changes its operating status to STOP.

(b) Remote RUN

The CPU module changes its operating status to RUN and executes a program from the step 0.
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(3) Executing method

(a) Using a RUN contact
Set a RUN contact in the PLC system tab of the PLC parameter dialog box.
The settable device range is X0 to 1FFF.
The remote RUN/STOP operation can be performed by turning on/off the set RUN contact.
* When the RUN contact is turned off, the CPU module status changes to RUN.
* When the RUN contact is turned on, the CPU module status changes to STOP.

Step 0 —> END Step 0 —> END
oN 0
RUN contact OFF
RUN
CPU module: RUN/STOP status SToP .
%{—/

STOP status

(b) Using a programming tool
Select [Online] — [Remote Operation] — "RUN" or "STOP".

(c) Using an external device in the MC protocol
Use MC protocol commands. For commands, refer to the following.

MELSEC Communication Protocol Reference Manual

Step 0 END Step 0 END
ON 0
Remote STOP |_| _______
tormal dovi command OFF ON
xternal device

Remote RUN OFF |
command RUN

RUN/STOP status [STOP_ .

STOP status

(d) With link dedicated instructions of the CC-Link IE module or MELSECNET/H module
The remote RUN/STOP operation by link dedicated instructions of the CC-Link IE module or MELSECNET/H
module can change the RUN/STOP status of the CPU module.

For details, refer to the following.

Manual for each network module
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(4) Precautions

Pay attention to the following since the STOP status is given priority over other status.

(a) Timing of changing to the STOP status
The operating status of the CPU module is changed to STOP when the remote STOP operation is performed
from any one of the following: RUN contact, programming tool, or an external device using the MC protocol.

(b) When changing the status back to RUN
To change the operating status back to RUN after the CPU module status was changed to STOP by the remote
STOP operation, perform the remote RUN operation in the same order for the remote STOP operation.

Point/’

® The definitions of the RUN/STOP status are described below.
* RUN status: Status where program operations are repeatedly performed in a loop between the step 0 and the
END or FEND instruction.
» STOP status: Status where program operations are stopped. All outputs (Y) turn off.

® After the CPU module is reset, the operating status of the CPU module becomes the one set using the
RUN/STOP/RESET switch.
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3.6.2

Remote PAUSE

This operation changes the operating status of the CPU module externally to PAUSE, keeping the RUN/STOP/RESET
switch of the CPU module in the RUN position. PAUSE status is status where sequence program operations in the
CPU module are stopped, holding the status (on or off) of all outputs (Y).

(1) Application

This operation is useful, especially during the process control, to hold the on status of outputs (Y) even after the
operating status of the CPU module is switched from RUN to STOP.

(2) Executing method

(a) Using a PAUSE contact

Set a PAUSE contact in the PLC system tab of the PLC parameter dialog box.
The settable device range is X0 to 1FFF.

» The PAUSE contact (SM204) turns on during END processing of the scan where both the PAUSE contact
and PAUSE enable coil (SM206) turn on.

The CPU module executes one more scan until the END instruction after the scan where the PAUSE
contact turns on, and then changes its operating status to PAUSE. In the PAUSE status, the program
operations are stopped.

When the PAUSE contact or SM206 is turned off, the PAUSE status will be canceled and the CPU module
will restart the sequence program operation from the step 0.

0 — END END —— END

ON 0 ——> Ewmw —0 0 —
PAUSE OFF
contact ON
SM206 OFF
On._~ ]
SM204 OFF N
Turns on when the
PAUSE conditions
are established. |
RUN/PAUSE RUN >< _ PAUSE RUN
status .
PAUSE status
. O
Point />

Setting of only a PAUSE contact is not allowed. (When setting a PAUSE contact, set a RUN contact as well.)

(b) Using a programming tool
Select [Online] — [Remote Operation] — "PAUSE".
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(c) Using an external device in the MC protocol
Use MC protocol commands. For commands, refer to the following.
MELSEC Communication Protocol Reference Manual

» The PAUSE contact (SM204) turns on during END processing of the scan where the remote PAUSE
command is executed.

The CPU module executes one more scan until the END instruction after the scan where the PAUSE
contact turns on, and then changes its operating status to PAUSE. In the PAUSE status, the program
operations are stopped.

Upon execution of the remote RUN command, the CPU module will restart the sequence program
operations from the step 0.

0 ——> END

o ——> END UN

ON 0 —> END
Remote PAUSE OFF |_| —————— /
command ON
RemoteRUN —°2FF . o
command ON
OFF ™ Z
SM204 Turns on when the
PAUSE conditions
are established. |
RUN/PAUSE RUN PAUSE_ RUN
status L
PAUSE status PR
> >
N g
- o
(3) Precautions @ 3
g @
. . ® o
(a) When forcibly keeping output status (on or off) 33
. . . . . co
To forcibly keep the output status (on or off) in the PAUSE status, provide an interlock with the PAUSE contact 7 5
=}
(SM204).
M20
_| | Y70 >_ The on/off status of Y70 is determined by the
! on/off status of M20 in the PAUSE status.
X0 SM204
— | LF Y71 > Y71 turns off in the PAUSE status.
MO
— | Y72 > Y72 turs on in the PAUSE status.
SM204
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3.6.3 Remote RESET

This operation resets the CPU module externally when the CPU module is in the STOP status. Even if the
RUN/STOP/RESET switch is in the RUN position, this operation can be performed when the module is stopped due to
an error detected by the self-diagnostics function.

(1) Application
This operation is useful to reset the CPU module remotely when an error occurs in the CPU module placed in an
inaccessible location.

(2) Executing method

(a) Using a programming tool
Select [Online] — [Remote Operation] — "RESET".

(b) Using an external device in the MC protocol
Use the MC protocol command. For the commands, refer to the following.
MELSEC Communication Protocol Reference Manual

Point/

Before performing the remote RESET operation, select the "Allow" checkbox for the remote RESET operation in the PLC
System tab of the PLC parameter dialog box, and write the parameter setting to the CPU module. Without the preset
parameter setting, the operation cannot be performed.

(3) Precautions

(a) Remote RESET in the RUN status

When the CPU module is in the RUN status, the remote RESET operation cannot be performed.
To perform the operation, change the operating status of the CPU module to STOP by the remote STOP.

(b) Status after reset processing
After reset processing of the remote RESET operation is completed, the CPU module will be placed in the
operating status set by the RUN/STOP/RESET switch.
If the RUN/STOP/RESET switch is set to STOP, the CPU module will be in the STOP status. If the switch is set
to RUN, the CPU module will be in the RUN status.

Point/’

@ If the remote RESET operation is performed to the CPU module which is stopped due to an error, note that the CPU
module will be placed in the operating status set by the RUN/STOP/RESET switch after reset processing is completed.

@ [f the CPU module cannot be reset by the remote RESET operation from a programming tool, check if the remote RESET
operation is set to "Allow" under the PLC System tab in the PLC parameter dialog box.
If the "Allow" checkbox is not selected, the CPU module cannot be reset even after the remote RESET processing from a
programming tool is completed.

(c) When an error occurs due to noise

Note that the CPU module may not be reset by the remote RESET operation. In this case, reset the CPU
module using the RUN/STOP/RESET switch or power off and then on the CPU module.
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364 Remote latch clear

This function resets the latched device data from a programming tool when the CPU module is in the STOP status.

(1) Application
This function is useful in the following cases if used together with the remote RUN/STOP operation.
* When the CPU module is inaccessible
+ To clear latched device data in the CPU module in a control panel externally

(2) Executing method

(a) Using a programming tool

Select [Online] — [Remote Operation] — "Latch clear".

(b) Using an external device in the MC protocol
Use the MC protocol command. For the commands, refer to the following.
MELSEC Communication Protocol Reference Manual

To perform the remote latch clear operation, follow the following steps.
1. Change the operating status of the CPU module to STOP by the remote STOP operation.
2. Clear the latched device data in the CPU module by the remote latch clear operation.

3. After remote latch clear processing is completed, perform the remote RUN operation to return the

operating status to RUN.

(3) Precautions

(a) Latch clear in the RUN status

The latch clear operation cannot be performed when the CPU module is in the RUN status.

(b) Latch clear enabled range
There are two kinds of latch range can be set in the Device tab of the PLC parameter dialog box: latch clear
operation enable and disable range.
Remote latch clear operation resets only the data set in the "Latch (1)" (latch clear operation enable range).
For the method for resetting the device data in the latch clear operation disable range, refer to Page 75,
Section 2.7 (4) (b).

(c) Devices that are reset by the remote latch clear operation

Devices that are not latched are also reset when the remote latch clear operation is performed.

137

Jea|o yoje| sjowey +'9°'¢
uoneladQ ajoway 9'¢



3.6.5 Relationship between remote operation and RUN/STOP status
of the CPU module

(1) Relationship between remote operation and RUN/STOP status of the CPU

module
The following table lists the operating status of the CPU module according to the combination of remote operation
and RUN/STORP status of the CPU module.

RUN/STOP Remote operation
status RUN1 STOP PAUSE 2 RESET3 Latch clear
RUN RUN STOP PAUSE Operation disabled™ | Operation disabled™
STOP STOP STOP STOP RESET"® Latch clear

*1 When performing the operation using a RUN contact, "RUN-PAUSE contact" must be set in the PLC system tab of the

PLC parameter dialog box.
*2 When performing the operation using a PAUSE contact, "RUN-PAUSE contact" must be set in the PLC system tab of the

PLC parameter dialog box.
In addition, the PAUSE enable coil (SM206) must be turned on.
*3 The "Allow" checkbox for the remote RESET operation must be selected in the PLC system tab of the PLC parameter

dialog box.
*4 The remote RESET and remote latch clear operations are enabled if the CPU module status is changed to STOP by the

remote STOP operation.
*5 The status includes a case where the CPU module is stopped due to an error.

(2) Remote operations from a single programming tool
When remote operations are performed from a single programming tool, the operating status of the CPU module
will be the status of the last remote operation performed.

(3) Remote operations from multiple programming tools
Any remote operation from other programming tools via other stations cannot be performed to the CPU module
where remote operations are being performed from a programming tool connected. To perform any remote
operations from other programming tools, cancel the remote operation by performing the remote RUN operation
from the same programming tool that is performing the current remote operation.
For example, even if the remote STOP or RUN operation is performed from the other programming tool to the
CPU module where the remote PAUSE operation has been performed by the programming tool connected, the
CPU module remains in the PAUSE status. Once after the remote operation is canceled by performing the remote
RUN operation from the same programming tool that is performing the remote PAUSE operation, remote
operations from the other programming tool will be enabled.
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3.7 Q Series-compatible Module Input Response Time
Selection (/O Response Time)

This function is used to change the input response time for each Q series-compatible module. The following table lists
the modules available for input response time change and selectable time settings.

Module name Type Settable time
Input module "Input”
1ms, 5ms, 10ms, 20ms, 70ms (Default: 10ms)
I/O combined module "I/0O Mix"
High-speed input module "Hi Input"
0.1ms, 0.2ms, 0.4ms, 0.6ms, 1ms (Default: 0.2ms)
Interrupt module "Interrupt”

The Q series-compatible modules in the table above take in external inputs within the set input response time.

ON

) OFF
External input !
OFF !
Q series-compatible module J

Input response time
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(1) Input response time setting

Set input response time values in the I/O Assignment tab of the PLC parameter dialog box.

1. setlo assignment.
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3. Sselectan input response time.

(2) Precautions

(a) When input response time is shortened

The shorter the input response time is, the more the CPU module is susceptible to noise.
Consider the operating environment when setting input response time values.

(b) When an AnS/A series-compatible module is used
The input response time cannot be changed.
Even if the input response time is set to the slot of the input module or interrupt module (AnS/A series-
compatible), the setting is not valid.

(c) Enabling the setting
The input response time setting will be enabled when:
» the CPU module is powered off and then on, or
» the CPU module is reset.
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3.8 Error Time Output Mode Setting

This function determines the output mode (clear or hold) from the CPU module to the Q series-compatible output
modules, 1/0 combined modules, intelligent function modules, and/or interrupt module when a stop error occurs in the
CPU module.

(1) Error time output mode setting

Set the error time output mode in the 1/0 Assignment tab of the PLC parameter dialog box.

1. setlo assignment.

3. Select "Clear" or "Hold" for the slot where the error
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time output mode is set. (Default: "Clear")

(2) Precautions
The error time output setting will be enabled when:
» the CPU module is powered off and then on, or
+ the CPU module is reset.
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3.9 H/W Error Time PLC Operation Mode Setting

This setting determines whether to stop or continue the CPU module operation when a hardware error (CPU module
detects SP.UNIT DOWN) occurs in the intelligent function module or the interrupt module.

(1) H/W error time PLC operation mode setting
Set the H/W error time PLC operation mode in the 1/0 Assignment tab of the PLC parameter dialog box.

1. setlio assignment.
QParameter Setting, X
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12 [11¢-11)
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:
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3. select "Stop" or "Continue" for the slot where the

H/W error time PLC operation mode is set. (Default:
Ilstopll)

(2) Precautions

The H/W error time PLC operation setting will be enabled when:
» the CPU module is powered off and then on, or
» the CPU module is reset.
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3.10 Intelligent Function Module Switch Setting

Switches of a Q series-compatible intelligent function module or an interrupt module can be set in a programming tool.

(1) Writing the switch settings
The switch settings will be written from the CPU module to each intelligent function module and interrupt module 3
when:

» the CPU module is powered off and then on, or
» the CPU module is reset.

2) The settings are written when the CPU module
is powered off and then on or reset.

1) Write the
settings.

Switch Setting for I/0 and Intelligent Function Module !

Input Format [HEX ~

Siot Type Model Niame Switchi | Switchz | Swich3 | switchd | swirchs =
FLE FLE

locr-0) nteligent
107-1) rteligent
j2(+-2 [Inteligent 0000 0010

Programming tool

707
9 [ace)

10 [373)

11 [100%10)
12 [11¢*11)
13 [12(*12)
14 [13(*13)
15 [14¢%14) -

1F you uss Intelligent: Function Module, abls to set each moduls with puldown formak by Following function,
- Switch Setting of Inteligent Function Modue in project tree

BUOS YOUMS SINPOIA UonouNn Jusblisiul 0L'¢
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(2) Switch setting for an intelligent function module or an interrupt module
Set the switch details in the I/O Assignment tab of the PLC parameter dialog box.

1. setlio assignment.

Slot Type HodelName. [ Ponts SER 4| | Swikch Setting |
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2. Click the swichse=tina | button.

Switch Setting for /0 and Intelligent Function Module

Input Format [HEX v

Ty Tiee HodBinare [ waein [ oz | Setans | S | wicts =
< fic 1 1
(o) [nkeligent | I

[Inkeligent
inteligen ) e e

5
11 {106 10)
FRIGED
13]i2012)
14 ]15713)
1514014

modle vith puldoun Format by fallwing function
tree

3. Set the switch details for an intelligent function

module or an interrupt module.

(3) Precautions

(a) When an AnS/A series-compatible module is used

Do not set the switch details for AnS/A series-compatible special function modules.
Even if values are input, the setting is ignored.

(b) Switch setting details of each module

For the switch setting details of each intelligent function module or interrupt module, refer to the manual for the
intelligent function module or interrupt module used.

(c) Enabling the setting
The switch settings of each intelligent function module or interrupt module will be enabled when:
» the CPU module is powered off and then on, or
» the CPU module is reset.



31 1 Monitor Function

CHAPTER 3 FUNCTIONS

Programs and device data of the CPU module, and intelligent function module status can be read from a programming

tool using this function.

O : Available, A : Available with restrictions, x : Not available

Availability
i i Built-in
LI UL QO0UJ | QOOUCPU, | | QuUD(H) | A
erne
CPU Q01UCPU CPU
port QCPU
Operating manual for
Monitor ! 0] 0] e} 0] 0] the programming tool
used
. w P 146, Secti
Monitor condition setting x x A2 A2 o age o 1ec ion
P 151, Secti
Local device monitor/test x o) 0O 1) o age i 260 ion
* . P 154, Secti
External input/output forced on/off O O A2 A2 o age Y 3ec ion
. w P 159, Secti
Executional conditioned device test 0] e) A2 A2 o age s 460 ion

*1 This includes a ladder monitor, device batch monitor, entry data monitor, entry ladder monitor and local device monitor.

*2 Availability depends on the version of the CPU module. (5 Page 467, Appendix 2)

(1) Monitor request timing and displayed data

The CPU module processes monitor requests from a programming tool during END processing. For this reason,
the data in the CPU module at the time of END processing will be displayed in the programming tool.

(2)

status can be held under the specified condition.

()

monitored.

Local device monitor

If multiple programs are executed and local devices are used, data in local devices of each program can also be

Monitor with monitor condition settings

By setting a monitor condition in a programming tool during debugging, the program operation status in the CPU
module can be monitored under the specified condition. Also, by setting a monitoring stop condition, a monitoring
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3.11.1 Monitor condition setting $note 3.2

This setting is used to monitor data in the CPU module under a specified condition.

(1) Setting method

There are two kinds of monitor condition setting.
» Monitor execution condition setting
» Monitor stop condition setting

For the setting method, refer to the following.

Operating manual for the programming tool used

9 Note 3.2

The QO0UJCPU, QO0UCPU, and Q01UCPU do not support this function. Before executing the function with the
Q02UCPU, Q03UDCPU, Q04UDHCPU, QO6UDHCPU, Q13UDHCPU, or Q26UDHCPU, check the versions of the CPU

module and programming tool used. ([~ Page 467, Appendix 2)

146



CHAPTER 3 FUNCTIONS

(a) When only a step number is specified
Monitor data is collected when the status immediately before execution of the specified step becomes the
specified status.
The following status can be specified.
* When the operation of the specified step changes from the non-execution status to the execution status:
<T>
* When the operation of the specified step changes from the execution status to the non-execution status: 3
<!>
» Always only when the operation of the specified step is in execution: <ON>
» Always only when the operation of the specified step is in non-execution: <OFF>
» Always regardless of the status of the operation of the specified step: <Always>

Point/’

@ If a step between the AND/OR blocks is specified as a monitor condition, monitor data is collected when the status
previous to execution of the specified step is specified by the LD instruction. The monitor timing depends on the ladder of
step specified as a monitor condition. The following shows examples of monitoring when the step 2 is on (Step No. [2] =

<ON>).
Condition Description
The monitor execution condition is established when both X0 and X1
are on.
Ladder mode List mode

When the step 2 is connected by the AND Step 2
(5
instruction ¥ P

0 LD XO
X0 X1 X2 1 AND X1
0 { Y20 2 AND X2
3 OUT Y20
The monitor execution condition is established when X1 turns on. (The w w
on/off status of X0 does not affect the establishment of the monitor gy
execution condition.) Og )
Ladder mode List mode 2. 3
When the step 2 is connected in the middle of the (SR
0 LD X0 o g
AND/OR block ,— Step2 1 b X1 83
X0 X1 X2 2 AND X2 29
—( = 3
0 H Y20 3 OR X3 S
X3 4 ANB @
5 OUT Y20 §

Monitor data is collected when the execution status of the instruction
right before execution becomes the specified status. If (Step No. [2] =
<ON>) is specified in the following ladder, monitor data is collected

when OUT Y10 turns on.
When the start of a ladder block other than the

step 0 is specified for the step number as a Ladder mode List mode
detailed condition X|0 , 0 LD Xo
0H} (Y10 1 OUT Y10
X1 2 LD X1
2H} (Y1 3 OUT Y1

® When "0" is specified as the step No., set the condition to "Always".

® With the High-speed Universal model QCPU and Universal model Process CPU, only the first data which satisfies the
specified conditions is collected if the step between the FOR and NEXT instructions is specified.
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(b) When only a device is specified
Either word device or bit device can be specified.

» When a word device is specified
Monitor data is collected when the current value of the specified word device becomes the specified value.
Enter the current value (in decimal or hexadecimal).

* When a bit device is specified
Monitor data is collected when the execution status of the specified bit device becomes the specified
status. Select the execution condition (on the rising edge or falling edge).

(c) When a step number and device are specified

Monitor data is collected when the status previous to execution of the specified status or the status (current
value) of the specified bit device (word device) becomes the specified value.

Point />

@ When "Step No.[100]=<">, Word device [D1]=[K5]" is specified as an execution condition, a monitor execution condition
is established on the rising edge of the step 100 and also D1=5.

X0 MO Step 100 —_—
|
|

| | {Y20

[ INC D1

The monitor interval of a programming tool depends on the processing speed of the programming tool. For the monitor
execution conditions established at the interval shorter than the monitor interval of the programming tool, monitor is
executed only when the monitor execution condition is established at the monitor timing of the programming tool.

Step No. 1QO 1

D1=5 T

Monitor timing
(CPU module)

® With the High-speed Universal model QCPU and Universal model Process CPU, only the first data which satisfies the
specified conditions is collected if the step between the FOR and NEXT instructions is specified.
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(2) Precautions

(a) Files to be monitored
When monitor conditions are set, a programming tool monitors the file displayed on the screen. Select [Online]
— [Read from PLC] in the programming tool and read data from the CPU module so that the file name in the
CPU module to be monitored matches the file name displayed on the screen of the programming tool.

(b) No file register setting

If the file register is monitored when there is no file register used, "FFFFy" is displayed.

(c) Device assignment
For a monitor operation, the device assignment in the CPU module and the programming tool must be the

same.

(d) Monitoring the buffer memory of an intelligent function module
When monitoring the buffer memory of an intelligent function module, the scan time increases for the same
reason for execution of the FROM/TO instructions.

(e) Monitoring by multiple users
When multiple users are performing monitoring at the same time, pay attention to the following.

+ High speed monitor can be performed by increasing 1K step per monitor file of other stations in the system
area when formatting the program memory or setting a parameter in the Boot file tab of the PLC parameter
dialog box. Up to 15 stations can be set as the station monitor file, but the program space will be reduced.

« If the monitor condition or monitor stop condition is set, only one user can perform monitoring.

(f) Setting a monitor stop condition

A monitor stop condition can be set only in the ladder monitor.

(g9) Specifying the same device as a condition
When specifying the same device as a monitor condition or monitor stop condition, set the on/off status as well.

(h) Specifying a step number as a monitor condition

If an instruction in the specified step is not executed in such cases described below, the monitor condition will
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not be established.
» The specified step is skipped with the CJ, SCJ, or JMP instruction.
» The specified step is the END instruction and never be executed because the FEND instruction also exists
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in the program.

(i) During monitor condition registration

Do not reset the CPU module while monitoring conditions are being registered.
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(j) Monitor operation with monitor condition setting
When monitor operation with monitor condition setting is performed, other applications on the same personal
computer cannot execute any online function using the same route for the monitor operation. The following
applications must be noted.
» Programming tool
* Application using MX Component
* MX Sheet
If any online function is executed by other applications using the same route for the monitor operation, the
following situations may occur.
* No response is returned from the CPU module for the online function executed. (An online communication
function time-out occurs.)
» The CPU module detects an error (error code: 4109) for the online function executed.
» Even when the monitor condition is established in the CPU module, monitoring results cannot be updated
for the monitor operation with monitor condition setting.
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CHAPTER 3 FUNCTIONS

3.11.2 Local device monitor/test @note33

This operation is useful for debugging a program, monitoring local devices ([__5 Page 422, Section 6.2) in the
program monitored by a programming tool.

(1) Monitoring a local device
The following table lists the monitor operation when the CPU module executes three programs "A", "B", and "C"
and DO to D99 are set as a local device.
(Three programs are to be executed in the order of A—» B — C — (END processing) > A— B....)

3

Monitored device
DO (Local device) D100 (Global device)

The DO value in the specified program (local | The D100 value after execution of the

Setting

Local device monitor is set . . . o . . . *
device for a program) is monitored. specified program is monitored.

The DO value after execution of the program | The D100 value after execution of the

Local device monitor is not set ) . . .
"C" is monitored. program "C" is monitored.

*1 When "Not Used" is set for "Local device" in File Usability Setting of the Program tab, the DO value after execution of the
specified program is monitored.

*2 When local devices are monitored using the built-in Ethernet ports of the QnUDE(H)CPU whose serial number (first five
digits) is "11013" to "12051", the value in D100 after execution of the program "C" is monitored.
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 Note 3.3

The QO0UJCPU does not support the use of local devices.
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El When local devices are set to be monitored and the program "B" is displayed for monitoring, the local

device(s) used in the program "B" can be monitored.

CPU module

Program execution (A—B—C)

.

X0
Hwmovp k2 Do
X1 Program: A

MOVP K3 D99

MOVP K8 D99

21 Program: C
MOVP K6 D99

X20
Hwmovp k3 po
X

1
|
1
|
1
|
1
|
1
|
1
|
1
|
X10 !
MOVP K4 DO |
X1 Program: B i
1
|
1
|
1
|
1
|
1
|
|
1
|
1
|

The local device data of the

program B is displayed.

(Example)
If DO to D99 are set as a local device,
D0=4 is displayed when X10 is on and
D99=8 is displayed when X11 is on.

Local devices are set to be
monitored and the
program "B" is monitored.

Programming tool
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CHAPTER 3 FUNCTIONS

(2) Monitoring procedure

The following shows the local device monitoring procedure.

(Connect a personal computer to the CPU module)

Y

| Display a program in ladder mode.

Y

Select [Online] —

[Monitor] —[Monitor mode]. * » » » Switching to the

monitor mode

Y

Select [Local device monitor]
from the monitor window.

—

The local device of the

displayed program is

monitored.
T

e s o « Setting of the local
device monitor

(3) Precautions

(a) Local devices that can be monitored/tested by a single programming tool
One programming tool can monitor or test local devices in one program at a time. Local devices in multiple
programs cannot be monitored or tested simultaneously.

(b) Number of programs that can be monitored/tested

Local devices in 16 programs can be monitored or tested simultaneously from multiple programming tools
connected to the RS-232 interface of the CPU module or the serial communication module.

(c) Monitoring local devices in a stand-by type program
When local devices in a stand-by type program are monitored, data in local devices are saved and restored.

For this reason, the scan time increases. ([_ 7~ Page 422, Section 6.2)

uooUNS JOJUOI L}'€

1S9)/10)IUOW 92IA8P [B20T Z°LL°E

(d) Monitoring local devices in a fixed scan execution type program
When local devices in a fixed scan execution type program are monitored, data in local devices cannot be
acquired and "0" is displayed.

(e) Clearing the PLC memory during local device monitoring
Local devices of monitoring programs are the target for the PLC memory clear operation during local device
monitoring.
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3.11.3 External input/output forced on/off Note 3.4

The external input/output can forcibly be turned on/off using a programming tool. The information registered for forced
on/off can be cancelled by an operation from a programming tool.

(1) Input/output operation when a forced on/off operation is performed
There are three kinds of forced on/off operations: forced on ("Set forced ON"), forced off ("Set forced OFF"), and
forced on/off cancellation ("Cancel it"). The following table lists the CPU module operation of when a forced on/off
operation is performed.

[ Output forced on/off operation | Y10 device forced off

[ Outputrefresh |--------Y10output _» ((External output
(off) (Y10 off)
[ Inputrefresh  J*---____ x0input

! (on) ~~----___/ External input
| Input forced on/off operation | X0 device forced off (X0 on)
¥
/—{ Program execution |
| A

| 4 Y10 p—
XO External input is _4 Y11 >_

_| forcibly turned off.

4 1 p—
On the ladder block, Y10 appears to be on even

though a forced off operation is performed.
END
L _

Operation Input (X) operation Output (Y) operation
Forced on/off
cancellation (no The CPU module performs sequence program The CPU module outputs the results of sequence
i
operations using external inputs. program operations externally.

operation)

The CPU module outputs "on" externally
The CPU module performs sequence program
Forced on ) . ) regardless of the results of sequence program
operations using inputs forcibly turned on. .
operations.

The CPU module outputs "off" externally

The CPU module performs sequence program

Forced off . L . regardless of the results of sequence program
operations using inputs forcibly turned off.

operations.

9 Note 3.4

Before executing the function with the Q02UCPU, Q03UDCPU, Q04UDHCPU, Q06UDHCPU, Q13UDHCPU, or
Q26UDHCPU, check the versions of the CPU module and programming tool used.

([ Page 467, Appendix 2)

154



CHAPTER 3 FUNCTIONS

(2) Specifications

(a) CPU module status where input/output can forcibly be turned on/off
Forced on/off can be registered regardless of the operating status (RUN/STOP) of the CPU module.
Note, however, that only input can be forcibly turned on/off during a stop error.
The CPU module outputs on/off data only to Y device.

(b) Devices that can be registered

Forced on/of can be registered as many as the number of 1/O device points in the CPU module.

(c) Target input/output
The following input/output are targeted for a forced on/off operation.

* Input (X) and output (Y) of modules mounted on the base unit

* Input (X) and output (Y) of the CPU module to be refreshed from LX/LY of a CC-Link IE Controller Network
module or MELSECNET/H module

* Input (X) and output (Y) of the CPU module to be refreshed from RX/RY of a CC-Link IE Field Network
master/local module or CC-Link module

* Input (X) and output (Y) of the CPU module to be refreshed from RX/RY of CC-Link |IE Field Network Basic

When forcibly turning on/off the devices outside the above refresh ranges (for example, empty slots), only
input/output in the CPU module device memory are turned on/off and the results are not output externally.

Point/’

In multiple CPU systems, inputs and outputs of control modules can forcibly turned on/off.

Even when inputs and outputs of non-control modules are registered for forced on/off, the input/output devices in other CPU
modules and inputs and outputs of modules controlled by other CPU modules cannot be forcibly turned on/off. (The
input/output devices in the own CPU module can forcibly turned on/off.)
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(d) External input/output forced on/off timing

The following table lists the external input/output forced on/off timing.

Refresh area

Input

Output

Input and output of modules
mounted on the base unit

» During END processing (input refresh)

* At execution of the COM instruction (input refresh)

« At execution of an instruction using direct access
input (DX) (LD, LDI, AND, ANI, OR, ORI, LDP, LDF,
ANDP, ANDF, ORP, ORF)

+ At execution of the RFS or MTR instruction

« At execution of an instruction used for a system
interrupt (UDCNT1, UDCNTZ2, SPD)

* During END processing (output refresh)

* At execution of the COM instruction (output

refresh)

+ At execution of an instruction using direct access
input (DX) (OUT, SET, DELTA, RST, PLS, PLF,

FF, MC, SFT)

* At execution of the RFS or MTR instruction

* At execution of an instruction used for a system
interrupt (PLSY, PWM)

Input and output of the CPU
module to be refreshed from
LX/LY of a CC-Link IE
Controller Network module
or MELSECNET/H module

* During END processing (refresh via CC-Link IE Controller Network or MELSECNET/H)

At execution of the COM instruction
At execution of the ZCOM instruction

Input and output of the CPU
module to be refreshed from
RX/RY of a CC-Link IE Field
Network master/local
module or CC-Link module

* During END processing (auto refresh)
« At execution of the COM instruction (auto refresh)
« At execution of the ZCOM instruction (auto refresh)

Input and output of the CPU
module to be refreshed from
RX/RY of CC-Link IE Field
Network Basic

» During END processing (auto refresh)
« At execution of the COM instruction (auto refresh)
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CHAPTER 3 FUNCTIONS

(e) Cancelling on/off registration data
The registered forced ON/OFF data can be canceled by a programming tool. Once the registered data is
canceled, the status of the forced on/off registered devices will be as follows.

i . Sequence program operations | Sequence program operations
Forced on/off registered device

(on/off) performed (on/off) not performed

Input from modules mounted on the base unit Uses the on/off status input from modules.

Input of the CPU module to be refreshed from
LX of a CC-Link IE Controller Network module
or MELSECNET/H module

Used the on/off status refreshed via CC-Link IE Controller Network module
or MELSECNET/H module.

Input of the CPU module to be refreshed from
Input RX of a CC-Link IE Field Network master/local
module or CC-Link module

Uses the on/off status refreshed via CC-Link IE Field Network master/local
module or CC-Link module.

Input of the CPU module to be refreshed from Uses the on/off status refreshed from the CPU module (when CC-Link IE
RX of CC-Link IE Field Network Basic Field Network Basic is used)

Input other than above (outside of the refresh Uses the results of sequence
range) program operations.

Holds the forced on/off status.

Output from modules mounted on the base unit

Output of the CPU module to be refreshed from
LY of a CC-Link IE Controller Network module
or MELSECNET/H module .

program operations.
Output of the CPU module to be refreshed from Holds the registered on/off status.
RY of a CC-Link IE Field Network master/local
module or CC-Link module

Outputs the results of sequence

Output

Output of the CPU module to be refreshed from | Outputs the results of sequence
RY of CC-Link IE Field Network Basic program operations_w1

Outputs the results of sequence
program operations. (The results are | Holds the forced on/off status.
not output externally.)

Output other than above (outside of the refresh
range)

*1 The result is output for one scan in accordance with the registered on/off state even after forced on/off registration data
are canceled.
Forced on/off setting can be cleared by:

» powering off and then on the CPU module,
* resetting the CPU module by the RUN/STOP/RESET switch, or
« resetting the CPU module by the remote RESET operation.

(f) Number of devices that can be registered

Forced on/off can be registered for 32 devices in total.

(g) When output Y contact is used in a sequence program

On/off operations in a sequence program are given priority.
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(h) Checking forced on/off execution status

The execution status can be checked by:
« reading the forced on/off registration status of a programming tool.
« flashing of the MODE LED (green), (The MODE LED flashes in green when at least one forced on/off is

registered.) or
+ the on status of the 1st bit in SD840 (Debug function usage).

Point/

® The MODE LED also flashes in green when the executional conditioned device test function is used. To check the
registration status using the MODE LED, check the status of the executional conditioned device test function as well.

(IZ_5 Page 160, Section 3.11.4 (3))
® When using SD840 to check the registration or cancellation status, remind that SD840 is used to check the status of the
executional conditioned device test function as well.

(i) Forcibly turning input or output on/off from multiple programming tools
Forced on/off can be registered to a single CPU module from multiple programming tools connected via
network. If forced on/off is registered to the same device, the last registration will be enabled. Therefore, the
forced on/off status different from the actual status in the CPU module may be displayed on the programming
tool that registered forced on/off earlier. When the forced on/off registration is performed from multiple
programming tools, click the "Update status" button to update the registered data and execute the function.

(3) Operating procedure

For the operating procedure of forced input output registration/cancellation, refer to the following.

[ 1 Operating manual for the programming tool used

158



CHAPTER 3 FUNCTIONS

311 4 Executional conditioned device test $nNote35

This function changes a device value within the specified step of a program.

This enables debugging of the specified ladder block without modifying the program.*1
*1 The executional conditioned device test is not available for the SFC program.

(1) Operation of the executional conditioned device test
A device value will be changed based on the registration data once after the executional conditioned device test

setting is registered.
The changed device value becomes enabled in the ladder blocks of the specified step number and later.

/ Program: MAIN \

Registration data

MO
- Program name : MAIN a— | [ NG 0o ara 1
: Step No. :10 v f—_— - ]
* Device : MO a7a B79
+ Setting value :ON [RET (1] 1
* Execution timing  : Before executing instruction af= oo HizH ] 1] ]

Programming ool \ MO is turned on. %

Note that a device value is changed within the specified step regardless of an execution status of the instruction in
the specified step.

<Program example> <Operation>
1 -
Ladder mode List mode Processing 1D M0 X cranges thevatie 010 35 < + K10_DO
- P .| 100 Lo w0 Value in DO ' ~ N > N
alue In 10 ! 35 45
100} T+ kio Dop 101 + K10 D0 : .
[ P : .

/ Value in MO OFF
/ _____________

Executional conditioned device test which ’ A device value is changed within the
sets "35" in DO in this step is registered. specified step regardless of the value in MO.

 Note 35

Before executing the function with the Q02UCPU, Q03UDCPU, Q04UDHCPU, Q06UDHCPU, Q13UDHCPU, or
Q26UDHCPU, check the versions of the CPU module and programming tool used.

([[_5 Page 467, Appendix 2)

159

1S8] 90IASp PBUONIPUOD [BUONNOSXT 'L L'E

uoiouUNS JOJUOI L}°€



160

(2) Available devices and number of settable devices

The following table lists available devices and the number of settable devices.

Number of

Type Available device
yp al Vi settable devices

X,Y, M, L, B, F, SB, V, SM, T (contact), ST (contact), C (contact), J-:\X, JT3VY,

Bit device

JiA\B, Ji-\SB, FX, FY, DX, and DY

T (current value), ST (current value), C (current value), D", SD, W, Sw, R, ZR,

Z, UGS, UEDG T, JThwd, JThswi, and FD Up to 32 (in total)
Word device Digit-specified bit device:

X, Y, M, L, F, SM, V, B, SB, JIi\X, JEAY, JIAB, and JI\SB
Indirect specification (@DO0): D, SD, W, SW, R, and ZR (devices specified with @)

*1 The extended data register (D) is included.
*2 The extended link register (W) is included.

Note, when the write-protect function for device data (from outside the CPU module) is enabled, that indirect
specified/index-modified devices cannot be set for the test. When the write-protected range is set to the file
register (ZR (R)), the file register (R) cannot be set, too.

(3) How to check the execution status
The execution status of registered executional conditioned device test can be checked in three different ways:
» By the display on the screen for checking the registration status in a programming tool
» By the flash of the MODE LED in green
+ By the on status of the first bit of SD840 (Debug function usage)

Point/’

® The MODE LED also flashes in green when the external input/output forced on/off function is used. To check the
execution status using the MODE LED, check the status of the external input/output forced on/off function as well.

((_5 Page 158, Section 3.11.3 (2) (h))

® When using SD840 to check the execution status, remind that SD840 is used to check the status of the external
input/output forced on/off function as well.




CHAPTER 3 FUNCTIONS

(4) Registering executional conditioned device test settings
For how to register executional conditioned device test settings, refer to the following manual.

[ T1 Operating manual for the programming tool used

(a) Multiple executional conditioned device test registrations for the same step number

Multiple executional conditioned device test settings can be registered for one step number.

——{+ Do D10 D20

M Devices that executional conditioned device test settings

can be registered for the start step of the + instruction

However, if multiple executional conditioned device test settings with same device name and same execution
timing are registered for the same step number, the registration data will be overwritten. (Even though the
same device is specified, if the execution timing differs, two settings can be registered for one step.)

Point/’

® When setting a word device with a different data type, a device is regarded as the same device.
El When a word device is set in the order of "D100 (16 bit integer)" and then "D100 (Real number (single precision))",
"D100 (Real number (single precision))" is registered.

® When setting a device with a different modification method (such as a bit-specified word device, digit-specified bit device,
or index-modified device), a device is regarded as a different device.

El When a word device is set in the order of "D100.F" and then "D100Z0 (Real number (single precision)), both
devices are registered.

(b) Step to be specified for executional conditioned device test registration

Any step number (0 to step number for the END instruction) in a sequence program can be specified.

Point />

Be sure to specify the start step of each instruction.
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(c) Execution timing
Timing to change a device value can be specified. A device value can be changed either before or after an
instruction of the specified step is executed. The following figure shows the module operation based on the

execution timing.

<Program example>

Ladder mode List mode
MO P —— 100 LD MO
100 | | T+ ko0 oo 101+ KIOD DO

Executional conditioned device test which
sets "20" in DO in this step is registered.

<Operation>
Execution timing CPU module operation |
Before executing F’rocessmg LD MO ><Changes the value in DO to "20><+ K100 DO
an instruction of g‘ g‘
step 101 Value in DO 10 20 120
After executing PFOCGSSing LD MO ><+ K100 DO ><Changes the value in DO to "20"
an instruction % TN
of step 101 Value in DO 10 X 110 X 20

Note that there may be a case where a device value will not be changed depending on the execution timing
even though the specified step is executed. The following instructions need to be noted when registering
executional conditioned device test settings.
« Instructions that do not change device values’
A device value will not be changed by executing the executional conditioned device test when the
execution timing has been set to "After executing instruction”, specifying the step for instructions that do
not execute the next step, such as branch instructions.

*1 If the execution condition of an instruction is not satisfied, a device value will be changed based on the registration data.
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The following table lists the instructions that do not change device values.

No. Classification Instruction Operation

1 Stop STOP

2 CJ

3 Jump sCy . Wh.en. the execution condition for an instruction is
satisfied.

4 GOEND A device value will not be changed even when the

5 Repeat (Loop) BREAK(P) specified step is executed.

6 CALL(P) * When execution condition for an instruction is not

7 FCALL(P) satisfied.

. A device value will be changed after the specified step is

8 Subroutine program call ECALL(P)
executed.

9 EFCALL(P)

10 XCALL

1 End FEND

12| Jump JMP A device value will not be changed even when the specified

13 | Return from subroutine program RET step is executed.

14 Return from interrupt program IRET

* FOR/NEXT instructions
When the executional conditioned device test setting is registered specifying the step for the FOR or
NEXT instruction, timing of device value change is different from the timing when steps for other
instructions are specified. The following table lists the device value change timing based on the execution

timing.
Instruction of the Execution timing
specified step Before executing instruction After executing instruction
Executed once after the start of loop processing.
FOR Executed once before the start of loop (Device values are changed before the execution of
processing. the program between the FOR and NEXT

instructions.)

* CPU modules other than the High-speed
Universal model QCPU and Universal
model Process CPU:

Executed in every loop processing. (Device
values are changed after the execution of
the program between the FOR and NEXT

NEXT instructions.) Executed once after the start of loop processing.

* High-speed Universal model QCPU and
Universal model Process CPU:
Executed once after the start of loop
processing. (Device values are changed
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after the execution of the program between
the FOR and NEXT instructions.)

* END instruction
When the executional conditioned device test setting is registered specifying the step for the END
instruction, the execution timing is restricted to "Before executing instruction” only. If "After executing
instruction" is set, the CPU module sends a registration error to the programming tool.

(d) Number of settings that can be registered simultaneously in one scan
Eight executional conditioned device test settings can be registered into the CPU module simultaneously in
one scan. When nine or more executional conditioned device test settings are to be registered simultaneously,
they will be registered over multiple scans.
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(5) Checking/disabling executional conditioned device test settings
For how to check/disable executional conditioned device test settings, refer to the following.

Operating manual for the programming tool used

(a) Usage of the executional conditioned device test

Usage of the executional conditioned device test can be checked in the special register (SD840).

(b) Number of settings that can be disabled simultaneously in one scan

Eight executional conditioned device test settings can be disabled simultaneously in one scan. When nine or
more executional conditioned device test settings are to be disabled simultaneously, they will be disabled over
multiple scans.

(6) Batch-disabling executional conditioned device test settings
For how to batch-disable executional conditioned device test settings, refer to the following.

Operating manual for the programming tool used

(7) Cases where executional conditioned device test settings cannot be registered
or disabled

In the following cases, executional conditioned device test setting cannot be registered or disabled.
When multiple settings are to be registered, no setting can be registered if any of the settings applies to the cases
below.

(a) Executional conditioned device test settings cannot be registered
+ Specified program does not exist.
» Specified step does not exist.
+ Specified device does not exist.
» The number of registered executional conditioned device test settings exceeds 32.

(b) Executional conditioned device test settings cannot be disabled
+ Specified program does not exist.
+ Specified step does not exist.
 Specified device does not exist.
» No executional conditioned device test setting has been registered.
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(8) Precautions

(a) Operations from multiple programming tools
Executional conditioned device test settings can be registered in the same CPU module from multiple
programming tools connected via network. Note, however, that if multiple executional conditioned device test
settings are registered with the same device name in the same step, the registration data will be overwritten.
When registering executional conditioned device data settings from multiple programming tools, update the

data first by clicking the = readrie... | button, and register the settings.

(b) Priority
If any of the following functions is set in the same step number that is specified by the executional conditioned
device test setting, the executional conditioned device test is given the priority to other functions.
* Monitor condition setting
» Sampling trace function (trace point)
» Sampling trace function (trigger point)
» Scan time measurement (start step)
» Scan time measurement (end step)

(c) Disabling executional conditioned device test settings
Executional conditioned device test setting can be disabled by any of the following operations, in addition to the
operation of a programming tool.
» Powering off and then on the CPU module
» Resetting the CPU module
» Writing program files to the program memory while the CPU module is in the STOP status
+ Clearing the program memory data while the CPU module is in the STOP status
» Formatting the program memory while the CPU module is in the STOP status

(d) Writing data while the CPU module is in the RUN status
The CPU module operation will be as follows if the executional conditioned device test and the online change
function are executed simultaneously.
* When the executional conditioned device test is executed during execution of the online change function
The online change function completes normally. However, the executional conditioned device test cannot
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be executed. The following message box will appear. Execute the executional conditioned device test
again after the online change has completed.

I MELSOFT application
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i It is not possible to execute it, because, the online change Function is executing now.
\) Flease execute it again after completed online change Function.

<Ei010a410a=

* When the online change function is executed during execution of the executional conditioned device test
The online change function completes normally. If any executional conditioned device test setting has
been registered in the program to be changed online, the corresponding setting will be disabled.

(Z=" Page 166, Section 3.11.4 (8) (e))
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(e) Online change of the CPU module with executional conditioned device test
registration
* Online change (ladder mode)

If any executional conditioned device test setting has been registered in the ladder block to be changed
online, the CPU module disables the corresponding setting.

Step numbers of registrations 1 to 3 are specified in the executional conditioned device test
settings. When the ladder block including the registration 2 is changed online, the registration 2
is disabled during execution of the online change function. Since the registrations 1 and 3 are
not included in the change target program, they are not disabled.

K0 A1 Xz
0| || N UL
Registration 1 0¥

L THOW &1000 i J

#10 #11 #12 Wio
Bl | P m | f110 g

Registration 2

LH100 3

%20 @ Uz
| |

16—+ | | { MOvP Ga0 010 1
Registration 3
#21

* The shaded area is the ladder block to be changed online.

Example 2) | When multiple ladder blocks are changed online, ladder blocks between the change target
ladder blocks will be included in the change target. For this reason, if the online change
function is executed as follows, all registrations 1 to 3 are disabled.

il #1 n2
0— ¥ m {1 100 3
Registration 1 o
L THOWP G1000 po 1
#10 LR 12 Wi
B 3+ (D {1 Y1 K
Registration 2
oo 3
#20 20 lz¥
T ——F m { HOVP G50 il] 1
Registration 3
#21
— J

* The shaded area is the ladder block to be changed online.

Example 3)| When a ladder block is added online, the executional conditioned device test setting included in
the ladder block followed after the added ladder block will be disabled. For this reason, if the
online change function is executed as follows, the registration 2 is disabled.

1]
0 | [ ING Do 1
Registration 1
W3
— | [ ING D3 1
W1
B | [ING M 1
Registration 2
(K]
] | [ ING Dz L
Registration 3

“ The shaded area is the ladder block to be changed online.

166



CHAPTER 3 FUNCTIONS

* Online change (files)
All executional conditioned device test settings registered to the program in the online change target file
are disabled.

(f) Precautions for specifying an index-modified device
If an index-modified device name is specified to register the executional conditioned device test setting, the
CPU module does not check whether the specified device is within the setting range.
If the index-modified device is out of the device range or on the boundary of devices, a device value will not be

changed within the specified step.

(g) Precautions for specifying an indirectly-specified device
If indirectly-specified device name is specified to register the executional conditioned device test setting, the
CPU module does not check whether the specified device is within the setting range.
If the indirectly-specified device is out of the device range or on the boundary of devices, a device value will not
be changed within the specified step.

(h) Precautions for specifying the file register
If the file register is specified to register the executional conditioned device test setting, the CPU module does
not check the file register file assignment and the file register number range.
A file register value will not be changed within the specified step in the following cases.
* The file register file is not assigned.
» The specified file register number is out of the file register range.
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3.12 wWriting Programs While CPU Module is in RUN Status

There are two ways of writing programs in the RUN status.
» Online change (ladder mode) : [ 5~ Page 168, Section 3.12.1
» Online change (files) : [_=~ Page 171, Section 3.12.2

Data can also be written in the RUN status using a pointer. ((_ 5 Page 192, Section 3.15.2)

3.12.1 online change (ladder mode)

This function writes programs to the CPU module in the RUN status. This function enables the program in ladder mode
to be changed without stopping the program operation in the CPU module.

Programming tool

Change a program with programming tool and
write it to the CPU module in the RUN status.
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CHAPTER 3 FUNCTIONS

Also, programs can be written in the RUN status from a programming tool connected to another station on the
network.

Programming tool

MELSECNET/H
PLC-to-PLC network

Change a program with programming tool and
write it to the CPU module in the RUN status.

(1) Memory for online change

A program cache memory (program memory) is available.

(2) Number of steps that can be batch-written by online change
Up to 512 steps can be batch-written.

(3) Changing the reserved area for online change
A program file has an area designated as reserved area for online change to support the online

change that changes program file size.
The following provides precautions when the size of reserved area for online change is changed.

(a) Size of a program file

The size of a program file is addition of created program size and reserved area for online change.

(b) When program file size is increased from the secured capacity

If the size secured for the program file (size including reserved area for online change) is exceeded after a
program is written in the RUN status, the reserved area for online change can be reset before the writing if the
user memory area has space.

(c) Increase in the scan time

The scan time is increased when reserved area for online change is reset when programs are written in the
RUN status.
For increase in the scan time, refer to Page 488, Appendix 3.3 (7).
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(4) Operations prohibited when programs are written to the CPU module in the
RUN status, TC setting value is changed, or data are transferred from a

program cache memory toa program memory
Refer to Page 173, Section 3.12.3 (2).

(5) Instructions that do not operate normally when programs are written to the

CPU module in the RUN status
Refer to Page 174, Section 3.12.3 (3).
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CHAPTER 3 FUNCTIONS

3.12.2 online change (files)

This function batch-writes files listed in the following table to the CPU module in the RUN status by online operation
from a programming tool.

QO : Can be written, A : Cannot be written while being accessed, x : Cannot be written

. Memory Memory card
CPU module built-in memory Memory card (ROM) 3
. card (RAM) (SD)
File name
Program Standard | Standard SD memory
SRAM card | Flash card | ATA card
memory RAM ROM card

Parameter x x x x x x x
Intelligent function

X X X X X X X
module parameter
Program O x O O x O @]
Device comment O X A A x A A
Initial device value x x x x x x x
File register x A x A x x x
Local device x x x x x x x
Sampling trace file X (@) x O x x X
Programmable controller

X X O x x O o
user data

Program file
A

(sa1y) ebueyo suluO z'ZL'c
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K j Programming tool
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(1) Availability

(a) For the Q0O0UJCPU, Q00UCPU, and Q01UCPU

The function cannot be performed in the following cases.
» A program memory does not have enough area for storing a program file to be written.
» A program memory stores the maximum number of files that can be stored.

(b) For the Q02UCPU, QnUD(H)CPU, and Built-in Ethernet port QCPU

Files can be written in the RUN status, regardless of free space in the program memory and the number of files
to be stored.

(2) Increase in the scan time

The scan time increases when a program file is written to the CPU module in the RUN status.
For increase in the scan time, refer to Page 488, Appendix 3.3 (7).

(3) Online change (files) from multiple locations

Do not simultaneously write files to one CPU module in the RUN status from multiple locations.
Doing so may delete program files.

(4) Online change (files) of SFC programs

SFC programs cannot be written in units of files to the CPU module in the RUN status.

(5) Operations prohibited when programs are written to the CPU module in the
RUN status, TC setting value is changed, or data are transferred from a

program cache memory to a program memory
Refer to Page 173, Section 3.12.3 (2).

(6) Instructions that do not operate normally when files are written to the CPU

module in the RUN status
Refer to Page 174, Section 3.12.3 (3).
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CHAPTER 3 FUNCTIONS

3.12.3 Precautions for online change

The following shows precautions for online change.

(1) Online change during boot operation

When data are written to the CPU module in the RUN status during boot operation, the status of boot source
program is not changed.

(2) Operations prohibited when programs are written to the CPU module in the
RUN status, TC setting value is changed, or data are transferred from a
program cache memory to a program memory

Do not perform the following operations.

(a) Power-off or reset
The following operations are not normally completed if they are performed during online change, TC setting
value change, or data transfer from the program cache memory to the program memory.
If performed, write the data to the CPU module again.
» Power-off
* Reset

(b) Operations from a programming tool
The following operations cannot be performed during online change, TC setting value change, or data transfer
from the program cache memory to the program memory. If performed, an error is displayed on the
programming tool. Perform the following operations after online change.
* Online change (ladder mode), online change (files)
» TC setting value change

« Data transfer to the program memory 9 Note 3.6
» Write to PLC (Flash ROM)
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 Note 3.6

With the Universal model QCPU whose serial number (first five digits) is "12012" or later, this function can be executed
while data are being transferred from the program cache memory to the program memory.
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(3) Instructions that do not operate normally during online change
When data are written to the CPU module in the RUN status, the following instructions do not operate normally.
* Rise instruction

» SCJ instruction
¢ STMR instruction

(a) Rise instruction
The rise instruction is not executed when the instruction is in the data written to the CPU module in the RUN
status, even if the execution condition (off — on) is met.

Completion of
online change X0

F—1PLs mo 1-

END 0 AEND 0O A END O

1 scan
X0 status

|

ON
OFF
ON

|

|

|

X0 |
|

|

OFF t
|

|

|

|

|

OFF —~OFF
MO

ON
OFF

ON—ON 10 ON
OFF

X0

|
1

\

ON

X0 ’
OFF

s

= = =The rise instruction is not executed even

OFF—~ON if the execution condition is off —on.

[
ON ' |
MO .
oFF —L

- — — — = — -] = 4 — —|—

\

The corresponding rise instructions are PLS and OP.
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(b) SCJ instruction
When the SCJ instruction is in the data written to the CPU module in the RUN status and the execution
condition is on at completion of the writing, a jump to the specified pointer is made without a wait of one scan.

Completion of
online change |0— [scJy Po 1

END 0 AEND 0 A END O

- 1

AN Jumps to the specified pointer
without waiting for one scan.

|
X0 status ON | l,_1scan I
>
X | '
OFF—OFF b '
| |
SCJ I
instruction I I I
ON | | |
X0 | | t / Jumps to the specified pointer.
OFF I / |
ON—ON | I'l I‘l
SCJ f 1 1
instruction | | |
ON FET 7K |
/
X0 / S f Jumps to the specified pointer.
OFF = | / | /
OFF—ON \
\ | /’
SCJ  ——t J

instruction -
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(c) STMR instruction
Note that the STMR instruction operates when the instruction is used within the range written data by the online
program change.

The STMR instruction will be executed because

Adding M10 online the data in the ladder block has been changed online.
MO ===
H—;—[STMR TO K10  M100 TO K10 M100
! ! gy
M20

T K10 M200 I}

I—[STMR T K10  M200

The STMR instruction will not be executed because the data
in the ladder block has not been changed online.

MO  M10
STMR TO K10 M100 J}—
M20

—l I—[STMR T K10 M200 }—

Completion of online change

END 0 END 0 END 0

1 scan

A
v

ON
MO

OFF

ON
M10

OFF

ON
M20

OFF

ON

T
STMR instruction opp The instruction is executed even if the MO status is off
and the M10 status is olff.

ON

STMR instruction OFF

|

|

|

N !

| The instruction is not executed.
|
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Point/

When "Execute fall instruction" is checked in the "Options" window of a programming tool, the fall instruction is executed
when the instruction is in the data written to the CPU module in the RUN status, even if the execution condition (on — off) is
not met. (Same operation as the High Performance model QCPU)

Options - (Untitled Project)

Operational Setting

= Project
Common Setking
Automatic Save
Change History v

Program Editar

Device Comment Editar r

Parameter

Monitar

PLC Read/wWrite

Online Change

Intelligent Function Module

i) Works Interaction

* Only applies

¥

* Ladder Only

¥

¥

Explanation

Back to System Default

v :fixecute Fall instructio

Transfer program cache memory ko program memary
* Only applies to the QCPU and LCPU

Execute online change based on relative step Mo,
* Only applies to the QCPU and LCPU

I Execute online change by Compile
* Enabled when 'Switch the Ladder Edit Mode' is set

Select whether to execute Fall instruction (LDF, LDFI, AMDF, ANDFI, ORF, ORFI,
MEF, PLF, FCALLP, EFCALLF) at online change.

Set as Lser Default

X

o the QCPU and LCPU

Cancel

=1

The corresponding fall instructions are LDF, ANDF, ORF, MEF, PLF, FCALLP, and EFCALLP. The following describes the
operation with and without "Execute fall instruction" selected.

Completion of

online change X0
F[PLF MO 1H

END O AEND O A END 0

|
I I 1scan |
X0 status P~ |
ON ’ P, The fall instruction is executed
/ & | . ; SRS
X0 OFF - I [k even if the execution condition is off — off.
OFF—OFF oN | | -
MO oFe ——
ON - |
*orF ! !
R e A
MO orr —

(a) Operation when selecting "Execute fall instruction"

Completion of

online change X0
F[PLF MO 14

END O AEND O A END 0

| |
| 1scan The fall instruction is not

X0 status - N . .-+ executed even if the execution
xo ON /7 I\n,..-="1 condition is off —off.
OFF &
OFF—OFF oN ! ! I /‘ |
MO pp L I I
ON — ! [
xo o LD |
FF /Y The fall instruction is not executed
ON=OFF gy | I ’J‘ ______ bo-- when the timing of completion of
MOOFF —t + - online change and execution

N condition of on—off are met.

(b) Operation when not selecting "Execute fall instruction”
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(4) Writing to the program memory during online change and TC setting value

change

Due to automatic data transfer to the program memory, the time takes to write data to the CPU module during the
RUN status and to change TC setting value extends by the time shown in the following table.

Ts: Scan time (s)

CPU module

Transfer time

QO0UJCPU, QO0UCPU, Q01UCPU, Q02UCPU

Ts x 320 + 4.8 (s)

QO3UD(E)CPU, Q04UD(E)HCPU, QOBUD(E)HCPU

Ts x 260 + 4.7 (s)

Q10UD(E

Ts x 439 + 6.2 (s)

Ts x 600 + 8.0 (s)

(E)
(E)
Q13UD(E)HCPU
Q20UD(E)HCPU

Ts x 839 + 11.4 (s)

Q26UD(E)HCPU

Ts x 1100 + 15.0 (s)

Q50UDEHCPU

Ts x 2450 + 17.0 (s)

Q100UDEHCPU

Ts x 4550 + 9.0 (s)

QO3UDVCPU

Ts x5+ 0.65 (s)

Q04UDVCPU, Q04UDPVCPU

Ts x5 +0.85 (s)

QO6UDVCPU, Q0O6UDPVCPU

Ts x5+ 1.25 (s)

Q13UDVCPU, Q13UDPVCPU

Ts x5 +1.85 (s)

Q26UDVCPU, Q26UDPVCPU

Ts x5+ 3.7 (s)

Since the number of writes to the program memory (Flash ROM) is limited (up to 100,000 times), set the
automatic transfer to the program memory to be disabled when data are written to the CPU module in the RUN

status and changing TC setting value frequently.
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Point/

Automatic data transfer to the program memory can be disabled in the "Options" window of the programming tool.

Options - (Untitled Project)

Operational Setting

=) Frojsct
Common Setting
Automatic Save

I~ Execute Fal instruction
* Only applies to the QCRU and LCPL

Change History
- Program Edi * Only applies to the QCPU and LCPU
: : = I Edit
To avoid automatic transfer Of prog ram —— Parar:et:rmmen tar I Execute online change based on relative step Mo,

* Ladder Only

memory data, clear the checkbox. i r:é";:ad!w"te * Only applies to the QCPU and LCPU
(Selected by default.) Oniine Change I Execute online change by Compile

- Intelligent: Function Module * Enabled when ‘Switch the Ladder Edit Mods' is set
iQ Works Interaction

Explanation

Select whether to transfer the program cachs memory ta program memory when
aniine change completed.

* Massage will bs shown to confirm whether o transfer o or not f it is unchecked.

Back to System Default Set as User Default Cancel

When the automatic data transfer is disabled, the following message appears after online change.

MELSOFT Series GX Works2

online change completed.
: Do wou wank ba transfer data in the program cache memary ta the pragram memory?

Zaution

- It might take a Few seconds ko transfer,

- Do nok kurn OFF the PLE or reset until the transfer completes.,

- Please execute the program memory batch transfer later iF you don't transFer the data now,

Mo

Selecting "Yes" transfers data to the program memory. When selecting "No", execute "Program Memory Batch Download"
from the programming tool.

Program transfer status can be checked in the special relay (SM165). 9Note 3.7
When SM165 is on, the program memory batch transfer has not completed. When SM165 is off, the program memory batch
transfer has completed.
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9 Note 3.7

When checking the transfer status with the Q02UCPU, Q03UDCPU, Q04UDHCPU, or QO6UDHCPU, check the versions
of the CPU module and programming tool used. ((_ 5 ~ Page 467, Appendix 2)
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3.1 3 Execution Time Measurement

This function displays the processing time of the program being executed.

(1) Applications and types

This function can be used to know the effect of processing time of each program on the total scan time when the
system is adjusted.
There are following three types.

« Program monitor list : [~ 5 Page 180, Section 3.13.1
« Interrupt program list monitor : [ 5~ Page 180, Section 3.13.2
» Scan time measurement : [~ Page 181, Section 3.13.3

3.13.1 Program monitor list

The scan time, number of execution times, and processing time by item can be displayed for each program.

(1) Execution
For how to execute the program monitor list, refer to the following.

[ 1 Operating manual for the programming tool used

(2) Precaution

(a) When the POFF instruction is in the program

When the POFF instruction is executed, a non-execution processing is performed for one scan. The number of
executions includes the executions of non-execution processing. For details of the POFF instruction, refer to
the following.

MELSEC-Q/L Programming Manual (Common Instruction)

3.13.2 Interrupt program monitor list

This function displays the number of interrupt program executions. This function is used to check the execution status
of an interrupt program.

(1) Execution
For how to execute the interrupt program monitor list, refer to the following.

Operating manual for the programming tool used
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3.1 3.3 Scan time measurement Note3s

This function displays the processing time of set program section during ladder monitoring. The time required for the
subroutine and interrupt programs can be measured.

(1) Range specification of scan time measurement

There are following two types for specifying a scan time measurement range.

« Setting on the ladder monitor screen
+ Setting on the scan time measurement screen

(2) When the subroutine program call instruction is in the measurement range

When the subroutine program call instruction (CALL) is in the range of scan time measurement, the scan time
includes the time required for processing a subroutine program.

Measurement range

Main
program

Subroutine
program

Measurement range

(3) When interrupt programs/fixed scan execution type programs are executed in
the scan time measurement range

The execution time of interrupt programs and fixed scan execution type programs are added.

(4) Execution
For how to execute the scan time measurement, refer to the following.

Operating manual for the programming tool used

Juswiainseaw awl Ueds €€
JuswiaINsSes| sWi| uonnoexy €'

 Note 3.8

Before executing the function with the Q02UCPU, Q03UDCPU, Q04UDHCPU, Q06UDHCPU, Q13UDHCPU, or
Q26UDHCPU, check the versions of the CPU module and programming tool used. ([ 7 Page 467, Appendix 2)
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(5) Precautions

(a) Measurement range setting

Set the measurement range so that "Start step < End step" is satisfied.

(b) Minimum unit of measurement time

The minimum unit of measurement time is 0.01ms.
If the measurement time is less than 0.01ms, 0.000ms is displayed.

(c) When steps are specified between the FOR and NEXT instructions

Scan time required to execute the program between the specified steps is measured.

(d) When only the start step is specified between the FOR and NEXT instructions

» CPU modules other than the High-speed Universal model QCPU and Universal model Process CPU
Since the start step is executed repeatedly, scan time cannot be measured. (Time values are not updated
on the Scan Time Measurement window of a programming tool.)

T

6 [ Fork2 |
[ C D
8
Since the start step is specifiedy7h _ _I _} ~
between the FOR and NEXT
instructions, it will be executed [
10 {  NEXT I—

repeatedly.
i v End step: 13

I e L — -

* High-speed Universal model QCPU and Universal model Process CPU
The High-speed Universal model QCPU and Universal model Process CPU recognize only the first start
step and ignores the second and later start steps. Scan time required to execute the program between the
first start step and the end step is measured.

(e) When scan time cannot be measured
Scan time cannot be measured for scans executed across multiple program files.
Scan time is not updated on the Scan Time Measurement screen in the following case.
» When the branch instruction is specified to the end step

El The JMP instruction is specified to the end step.

e —

}
. L0 ¢ >
T
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* When only the start step is executed

El The specified end step is not executed by the JMP instruction.

A
3 1 f)_

' -
The specified end step
is not executed due to [ JMP PO ]—

the JMP instruction. End step: 9
e
1
7 ﬁ{ iy

PO

» When the end step is executed before the start step

El The start step is specified as the next step of the CALL instruction and the end step is specified in a

subroutine program executed by the CALL instruction.

o — |—[ CALL PO ]—

M
| e
) s —HH -
The start step is executed ]/7— -
after the end step by the
CALL instruction. 5 [ FEND ]—

PO 1 e
el Gy

* When the IRET instruction, FEND instruction, BREAK instruction, or RET instruction is specified for the
end step

El In an interrupt program by 131, the IRET instruction is specified for the end step.

jusWaINSeaW oW Uedg €€l
JuswiaINsSes| sWi| uonnoexy €'

1
m
Ll_l

sl C -

Start step: 4

4
L T
10 f C
End step: 12
e
When the scan time in an 12 —_— [ IRET ]—:

interrupt program is measured,
do not specify the IRET —
instruction for the end step. ﬁ L END ]_
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3.14 Sampling Trace Function otz

This function samples the data of the specified device at a preset timing and at a preset interval (sampling cycle), and

then stores the trace results in the sampling trace file.

(1) Application

The change in the device data used in the program during debugging can be checked at a specified timing. Also,

this function is used to read the device data at trigger condition establishment.

(2) Sampling trace file

This file stores the trace setting necessary for executing the function and trace results. A sampling trace file is

stored in the following memory.

CPU module Memory

QO0UCPU, Q01UCPU, QnUDVCPU, QnUDPVCPU

Standard RAM

Q02UCPU, QnUD(H)CPU, QnUDE(H)CPU

Standard RAM or SRAM card

(3) Sampling trace operation

(a) Operation of the CPU module

When a sampling trace trigger is issued by a programming tool, the CPU module executes traces for the preset

number of times. The number of traces will be a value of which the number of bytes for the sampling trace area
divided by the number of bytes of the specified device (N1 + N2 + N3 + word device points x 2 + (bit device

points/16) x 2)."1 "2

CPU module
_ Standard RAM/memory card | Programming tool
:73 Sampling trace area
Specified ) Sampling trace area
| device data 1 1t race data The specified
; Read out the 1
Device || 9 2nd trace data 2 number of trace
trace data to :
area | 3 ard t ) data sets is
rd trace data| | | a peripheral. 3 i Monitori
i I displayed. onitoring
File | N 4 4th trace data 4 sampling trace
register | | \\\\ h SN 5th trace data 5 data
area | (NN 6 6th trace data 6
AR -
v\ n-1| (n-1)th trace data n-1
l > n n th trace data n
| /
When data is stored for n th time,
Lthe next data overwrites the 1st data.

*1
*2

*3

Round up the result of "bit device points/16" in the expression to the right of the decimal point.
Add the following values to N1 to N3 according to the items selected under the trace additional information of the trace
condition setting.

* N1: When "Time(sec)" is selected, add "4".

* N2: When "Step no." is selected, add "10".

* N3: When "Program name" is selected, add "8".
When the trigger is issued, the CPU module samples data for the preset number of times and latches the data in the
sampling trace area.

D Note 3.9
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The QO0UJCPU does not support this function.
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(b) Operation of the special relay

* When the sampling trace is executed normally
The execution status of the sampling trace can be checked in the special relays below.

Number Name Description
. Turns on when the trace setting in a programming tool is written to the CPU module. The
SM800 Trace preparation ) ) L
relay is used to check whether the sampling trace execution is enabled or not.
SM801 Trace start Turns on when the sampling trace is started.
SM802 Trace execution in Turns on during sampling trace execution.
progress The relay is used to check the sampling trace execution status.
SM803 Trace trigger A trigger turns on upon the status change of the relay (off — on).

Turns on when any of the following conditions is met. The relay is used to check the status
of trigger condition.
« Atrigger is issued by a programming tool

SM804 After trace trigger ) L
» The TRACE instruction is executed.
+ SM803 turns on.
» Detailed setting (Device and Step No.)
SM805 Trace completed Turns on when the sampling trace is completed.
SM826 Trace error Turns on when an error occurs during sampling trace execution.

The following figure shows the operation flow of the special relays for sampling trace execution.

Trigger condition
Trace start requested  established Trace completed

Number of traces after trigger :

| Total number of traces |

(trace ready)

|
|
SM80 l
I
|
|

SM801
(trace start)

uonoun4 aoel] bBujdwes yL°¢

SM802
(Trace execution in progress)

SM803
(Trace trigger)

SM804
(After trace trigger)

SM805
(Trace completed)
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* When the sampling trace is interrupted
If SM801 (Trace start) is turned off during sampling trace, execution of the sampling trace will be
suspended. When the sampling trace is suspended, the trace count is cleared. The sampling trace restarts
by turning on SM801.

Trigger smso1 ™’ SM801 Trigger Trace
executed off on executed completed
T T T T
i Number of 1 i Number of |
| traces | The trace count is cleared. | traces |
1 after trigger 1/ I after trigger 1

SM800
(Trace preparation)

(trace start)

SM802 :
(Trace execution in progress) !
I

]
]
SM801 | b :
]
]
I
I

|

l

|

SM803 :
(Trace trigger) | |
|

|

SM804
(After trace trigger)

/X\_

SM805
(Trace completed)

*1 SM800 also turns off when the sampling trace is suspended by programming tool.

(4) Device/label that can be set with the sampling trace
For the device/label that can be set with the sampling trace, refer to the following.

[ 1 Operating manual for the programming tool used

(5) Setting method

For how to execute the trace and set the storage location of trace data, refer to the following.

[ 1 Operating manual for the programming tool used

(6) Execution method
For how to execute the sampling trace, refer to the following.

[ 1 Operating manual for the programming tool used

(7) Storage method of trace data

The settings and results of trace can be stored in the CSV file format in a personal computer. For how to store the
trace data, refer to the following.

Operating manual for the programming tool used
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(8) Precautions

(a) Areas where sampling trace can be performed
The sampling trace can be performed from other stations on the network or serial communication module.
However, it cannot be performed from multiple devices simultaneously. It can be performed from one device to
the CPU module.

(b) Holding and clearing the trace setting
The trace setting (sampling trace file) registered with the CPU module is latched.
Even if the CPU module is powered off and then on or is reset, the sampling trace can be performed again with
the trace setting at registration.
However, the previous trace result cannot be read.
Also in the following cases of 1) to 4), even when the trigger condition of the sampling trace is established, the
latched trace setting will be cleared since the condition is not recognized as the trigger condition (SM800
(Trace preparation) turns off).

Register the trace setting again through a programming tool.
1) When selecting "Standard RAM" in "Target memory", configuring the setting that changes the local

device size in the standard RAM'", writing parameters to the CPU module, and then performing any of

the following operations

* The CPU module is powered off and then on.
* The CPU module is reset.
* The CPU module is set from STOP to RUN.

*1 The operation includes when a local device is created.

2) When selecting "Standard RAM" in "Target memory" and the sampling trace file is corrupt, either of the
following operations were performed.

» The CPU module is powered off and then on.
* The CPU module is reset.

3) When selecting "Memory card (RAM)" in "Target memory" while the SRAM card where the sampling
trace file has been registered is not mounted, either of the following operations were performed.

» The CPU module is powered off and then on.
* The CPU module is reset.

4) When selecting "Memory card (RAM)" in "Target memory" and the sampling trace file is corrupt, either
of the following operations were performed.

» The CPU module is powered off and then on.
* The CPU module is reset.

(c) Clearing trace execution status
The trace execution status can be cleared by either of the following operations.
+ Remote latch clear (_7~ Page 137, Section 3.6.4)
« Latch clear by using the special relay and special register areas( =~ Page 75, Section 2.7 (4) (a))

(d) Reading trace result in the STOP status
The trace result cannot be read while the CPU module is in the STOP status. Read the trace result while the
CPU module is in the RUN status.
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(e) Sampling trace registration while the trigger condition is met
Even if a trigger condition is met, the sampling trace setting can be registered by the following procedure.
1. Turn on SM829 (Forced registration specification of trace setting).

2. Enable the forced execution registration.

L@ [Debug] => [Sampling Trace] => [Forced Execution Registration Effective]

For the above case, start the trace in the status where the trigger condition is not met. If the trigger condition is
met, the trigger may not be normally executed.

(f) When a file register is selected
When a file register is selected as a specified device for a trace setting, do not change the file register file and
the block number of file register after trace registration. If doing so, trace data may not be normally collected.

(g) Data acquisition timing setting
When the data acquisition timing setting is set to "Specified Interval" or "Each Multiple CPU High Speed
Transfer Cycle", pay attention to the sampling interval and sampling processing time for one sampling because
the sampling trace is performed as interrupt processing. If the processing time for one sampling is long, "WDT
ERROR" may occur.

(h) Performing sampling trace during execution of another sampling trace

The first sampling trace is performed normally. The second sampling trace cannot be performed.

(i) Executing online change
When sampling trace and online change are performed simultaneously, they operate as follows.
» Performing sampling trace during online change

* When the trace point or trigger point is specified by the step number:
The online change is completed normally but the sampling trace is not performed.

» When the trace point and trigger point are specified by setting other than the step number:
Both the online change and sampling trace can be performed.

 Performing online change during execution of sampling trace

* When the trace point or trigger point is specified by the step number:
The sampling trace is suspended but the online change is normally performed.

» When the trace point and trigger point are specified by setting other than the step number:
Both the online change and sampling trace can be performed.

(j) Latch clear by using the special relay and special register areas during execution of
sampling trace

The latch clear operation is performed normally. However, the sampling trace will be stopped.



3.15 Debug from Multiple Programming Tools

CHAPTER 3 FUNCTIONS

This function allows simultaneous debugging from multiple programming tools connected to modules (such as a CPU

module and serial communication module). This function is useful when debugging multiple files divided according to

processes or functions.

(1) Description

The following table lists the combinations of functions that can be executed simultaneously using this function.

O : Can be simultaneously performed, A : Partially restricted, x : Cannot be simultaneously performed

Function executed later

Interrupt

Function in . Program Monitor . Scantime . Executional
. Monitor ) program . Online Sampling .
execution . monitor . condition measure conditioned
1 . monitor . change trace .
list list setting ment device test
i
monitor™ ! O O (@) o O O (@) O
Program monitor list @) x O O O O O O
Interrupt program monitor
list O O x @) O O O O
Monitor condition setup e} O (0] x NG O (@) O
Online change @) @) @) x x x x x
Scan time measurement e) @) @) O x x O O
Sampling trace @) @) @) (@) N (@) x @)
Executional conditioned .
O O O @) A™ O O O

device test

*1 This includes a ladder monitor, device batch monitor, entry data monitor, entry ladder monitor, and local device monitor.
*2 Cannot be performed simultaneously when the step number, or the step number and device number, are set in the

monitor condition.

*3 Cannot be performed simultaneously unless the step number is set to the trace point or the trigger point.

*4 Cannot be performed simultaneously in the following cases.

*The data to be changed online includes the registration of an executional conditioned device test.

*When adding a ladder block by online change, registration of an executional conditioned device test is included in

the ladder block immediately after the one where the ladder block is to be added.

*The program to be changed online includes registration of an executional conditioned device test.
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3.15.1 simultaneous monitoring from multiple programming tools

This function allows simultaneous monitoring from multiple programming tools connected to modules (such as a
CPU module and serial communication module). Creating a user setting system area allows high-speed
monitoring from multiple programming tools. (Setting a monitoring file for the host station is not required.)

Monitor target

Programming tool

Programming tool

(1) Setting for simultaneous monitoring from multiple programming tools
Create a user setting system area by the following procedure.

1. Open the "Format PLC Memory" screen.

O [Online] => [PLC Memory Operation] => [Format PLC Memory]

X

Format PLC Memory

Connection Channel List

Connection Interface U358 <= PLC Madule
Target PLC Skation Mo, Fiost FLC Type EDSUD
Target Memory  |Program Memary j

Format Type
" Do not create a user setking system area (the required system area only)

% Create a user setting system area

High speed monitor area From other station ] K Steps

(0--15K Steps)

S

Execute | Close

2. Sselect "Program Memory" for "Target Memory".
3. Sselect "Create a user setting system area" in "Format Type".
4. Setthe number of steps for the system area (in increments of 1K step) within the following range.
Only 1K step is available for each monitoring file from another station.
Maximum size of settable step System area for monitoring from another station
Maximum 15K steps Maximum 15
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(2) Precautions

(a) Monitoring condition setting

The monitoring conditions can be set from one programming tool.

(b) Necessity of system area setting
A programming tool connected to another station can simultaneously monitor a CPU module without a user
setting system area. However, the monitor speed will be slow. Since the system area is set in the program
memory, the area for storing programs in the memory decreases by the size of the system area.

(c) Number of programming tools for which high-speed monitoring can be set
The number of programming tools that can simultaneously monitor a CPU module at high-speed is "the
number of user setting system areas (the number of K steps) + 1".

El When a user setting system area is created for 15K steps, maximum 16 programming tools can
simultaneously monitor a CPU module at high-speed.
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3.15.2 online change from multiple programming tools

This function allows online change from multiple programming tools.

(1) Operating procedure
Select [Tool] — [Options] — "Online Change" in the programming tool, and check the "Execute online change
based on relative step No." checkbox. Set a pointer for online change in advance.

Options - (Untitled Project)

Operational Setting

= Project
Common Setking
Automatic Save

[ Execute Fall instruction
* Only applies to the QCPU and LCPU

Change Histary [V Transfer program cache memory ta program memary
+I- Program Editar * Only applies to the QCPU and LCPU
Device Comment Editor ¥ Execute online change based on relative step Mo
Parameter

* Ladder Only

+1- Monitar " )
PLC Read)Whrite Only applies to the QCPU and LCPU
Cnline Change I Execute online change by Compile

+I- Intelligent Function Module * Enabled when 'Switch the Ladder Edit Mode' is set

i) Works Interaction

Explanation

Select whether to execute online change based on relative step Mo, from pointer,
Even if real step Mo, is different, online change is available as long as relative step
Mo, From the pointer is corresponding.

Back to System Default Back to User Default Set as User Default OF | Cancel

Display the ladder including the specified pointer and write the changed ladder to the CPU module during RUN.
(2) Precautions

Precautions for online change from multiple programming tools are the same as those for standard online
change. ((_7 Page 173, Section 3.12.3)
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3.16 Watchdog Timer (WDT)

This function serves as a CPU module internal timer to detect errors of CPU module hardware and sequence
programs.

(1) Setting and resetting

(a) Setting
The watchdog timer setting can be changed in the PLC RAS setting of PLC parameter.
The default is set to 200ms.
The setting range is 10 to 2000ms (in increments of 10ms).

(b) Reset
The CPU module resets the watchdog timer during END processing.

» The watchdog timer does not time up when the CPU module operates normally and the END/FEND
instruction is executed within the setting value of watchdog timer.

» The watchdog timer times up when the scan time of the sequence program is extended and the
END/FEND instruction could not be executed within the setting value of watchdog timer due to the
hardware failure of the CPU module or execution of an interrupt program/fixed scan execution type
program.

(2) When the watchdog timer times up

"WDT ERROR" is detected and the following status occurs:
* The CPU module turns off all outputs.
» The RUN LED on the front of the CPU module turns off and the ERR. LED starts flashing.
+ SM1 turns on and the error code 5000 or 5001 is stored in SDO.

(3) Precautions

(a) Watchdog timer error

An error is observed within the range of 0 to 10ms.

w
a
o
=
=N
3
=
o
o

Q@
o
3
o)
=
=
O

2

Set a watchdog timer while considering such an error.

(b) Resetting a watchdog timer when a program is repeatedly executed between the
FOR and NEXT instructions

The watchdog timer can be reset by executing the WDT instruction in the sequence program.
To avoid the time up of watchdog timer while a program is repeatedly executed between the FOR and NEXT
instructions, reset the watchdog timer by the WDT instruction.

{FOR K10001+

I Repeated in
MO 1,000 times.

JI/ f WDT H WDT reset

193



(c) Scan time when using the WDT instruction

The scan time value is not reset even if the watchdog timer is reset in the sequence program.
The scan time is measured up to the END instruction.

Internal
Internal processing time Sequence program processing time
/—/% Y—/%
Scan execution ~ Scan execution Scan execution
END 0 type programA  type program B END 0 type program A
] I | | | | |
. Next scan time
Scan time
WDT reset I WDT reset
(CPU m_odule internal WDT measurement time (CPU mpdule internal
processing) processing)

Point/’

@® Ascan time is time required for the CPU module to operate the sequence program from step 0 and return to the step 0 in
the sequence program with the same file name.
The scan time depends on the execution status of the following:
* Instructions used in the program
« Interrupt program and fixed scan execution type program

@ To execute the same scan time in every scan, use the constant scan function. (__= Page 119, Section 3.2)
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3.17 Self-diagnostic Function

This function allows the CPU module to diagnose itself to check for errors. This function aims to preventive measures
and prevention of malfunction of the CPU module.

(1) Self-diagnostic timing
When an error occurs at power-on or during the RUN or STOP status of the CPU module, the error is detected
and displayed by the self-diagnostic function, and the CPU module stops an operation.
Note that errors cannot be detected by the function depending on error status or an instruction executed.
When the operation is not stopped by the function, configure a safety circuit external to the programmable

controller so that the entire system operates safely.

(2) Checking errors

(a) LED status
When the CPU module detects an error, the ERR. LED turns on.

(b) Storage location of error information and error check
When the CPU module detects an error, the special relays (SM0, SM1) turn on and the error information (error
code) is stored in the special register (SDO).
When several errors are detected, the latest error code is stored in SDO.
Use the special relays and special register in a program as an interlock for the programmable controller and
mechanical system.

(3) Checking error history

The latest error code can be checked under "Error History" on the "PLC Diagnostics" screen.

O [Diagnostics] => [PLC Diagnostics]

The error history data is backed up using a battery even after the programmable controller is powered off.
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(4) CPU module operation at error detection

(a) Mode at error detection
When an error is detected by the self-diagnostic function, the CPU module enters either of the following modes.

* Mode that stops CPU module operation
When an error is detected, the CPU module stops an operation and turns off all external outputs of the
module set to "Clear" in "Error Time Output Mode" in "Detailed setting" of the 1/0 Assignment tab of the
PLC parameter dialog box (Outputs (Y) in the device memory are held). Note that the external outputs of
the module set to "Hold" in "Error time output mode" are held (Outputs (Y) in the device memory are held).

* Mode that continues CPU module operation
When an error is detected, the CPU module operates programs other than the one (instruction) where an
error occurred.

(b) Errors whether to continue or stop an operation can be selected
Whether to continue or stop an operation can be selected in the following errors.
« Errors whether to continue or stop an operation can be selected in the PLC RAS tab of the PLC parameter
dialog box

» Computation error (including SFC program)

» Expanded command error (setting for future extension)
» Fuse blown

* Module verify error

« Intelligent module program execution error

« File access error

* Memory card operation error

» External power supply OFF (setting for future extension)

El When "Module verify error” is set to "Continue", an operation is continued from the 1/0 number

before an error. For details of errors, refer to "Self-diagnostics list". ({5 Page 197, Section 3.17

(6))

» Error whether to continue or stop an operation can be selected in "Detailed setting" in the /0 Assignment
tab of the PLC parameter dialog box.

« Intelligent function module error

(5) Error check options
Whether to check the following errors or not can be selected in the PLC RAS tab of the PLC parameter dialog box
(All the options are selected (executed) by default).
» Carry Out Battery Check
+ Carry Out Fuse Blown Check
 Verify Module
» Check Device Range at Indexing

+ Diagnose Redundant Power Supply System #Note 3.10

€ Note 3.10

Before setting the diagnostic function of the redundant power supply system for the Q02UCPU, Q03UDCPU,
QO04UDHCPU, Q06UDHCPU, Q13UDHCPU, or Q26UDHCPU, check the versions of the CPU module and programming

tool used. ([ Page 467, Appendix 2)
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(6) Self-diagnostics list

The following table lists the self-diagnostics performed by the CPU module. The error messages in the "Error

CHAPTER 3 FUNCTIONS

message" column can be checked on the screen displayed by selecting [Diagnostics] — [PLC Diagnostics] in the

programming tool.

O : Self-diagnostics is performed. x : Self-diagnostics is not performed.

LED status QoouU QnUDV
. . CPU QnuUD
X X Error Diagnostic QO00UJ | CPU, | Q02U CPU,
Diagnostics . module (E)(H)
message timing RUN | ERR. CPU Q01U | CPU QnUDP
status CPU
CPU VCPU
MAIN CPU .
CPU error DOWN * Always Stop Off | Flashing o) @) O o) o)
END instruction END NOT « Execution of the Sto off Flashin
not executed EXECUTE END instruction P 9 o o o o o
SFC program SFCP. END * Execution of a .
St Off | Flash
execution error ERROR SFC program P ashing o o o o o
RAM check RAM ERROR * Power-on/reset Stop Off | Flashing o) le) le) o) o)
Operation circuit | OPE.CIRCUIT |  Fower-onfreset
P ' + Execution of the Stop Off | Flashing o) O (@) o) o)
check ERR. . .
END instruction
oy > FUSE BREAK Stop/ Flashing
1%2 .
Fuse blown OFF Always continue Off/on Jon O O O O (@]
. I/O INT. * Occurrence of .
1/0 interrupt error ERROR an interrupt Stop Off | Flashing o) O O @) o)
LAN controller LAN CTRL.
* Power-on/reset Sto Off | Flashin x x x 4
failure DOWN p 9 o o)
« Power-on/reset
 Execution of the
FROM/TO
instructions
Hardware | Intelligent *E ti f th
. 9 SPUNIT =xeculion otihe - giopy Flashing
failure function module intelligent Off/on e) o) o) o) o)
1 DOWN ) continue /on
error* function module
dedicated
instruction
+ Execution of the
END instruction
» Power-on
 Execution of
END
processing
 Execution of the
CONTROL- FROMITO '
Control bus error instructions Stop Off | Flashing o) O O o) o)
BUS ERR. .
* Execution of the
intelligent
function module
dedicated
instruction
* Always
M t
fai(l)l:?een ary power AC/DC DOWN | < Always Continue On Off o) (@) (@) o) o)
Multiple CPU high | MULTI-C.BUS .
P -on/reset St Off | Flash x x x
speed bus error ERR. ower-on/rese op ashing o) o)

197

w
N
3
w
o)
g
o
o
Q
3
o
(2]
=4
o
s
c
=}
9
=
o
=}



LED status Qoou QnUDV
) ) CPU QnUD
X X Error Diagnostic Qoo0uUJ | CPU, | Q02U CPU,
Diagnostics . module (E)(H)
message timing status RUN | ERR. CPU Q01U | CPU cPU QnUDP
CPU VCPU
Voltage drop of
power supply for | SINGLE PS. . .
redundant base DOWN Always Continue On on * o o © ©
unit
Hardware Redundant
failure eaundantpOwer | o \GLE ps. _ . )
supply module * Always Continue | On On x (@) (ol 0’ @)
) ERROR
failure
FLASH ROM
Flash ROM error « Writing to ROM | Continue On On @) (@) (@) (@) @)
ERROR
Module UNIT VERIFY | < Executionofthe Stop/ Offfon Flashing
verification™ "2 ERR. END instruction | continue Jon o O O O O
Base assignment | BASE LAY .
error ERROR Power-on/reset Stop Off | Flashing @) O O O @)
Intelll.gent SPUNIT LAY . PO\.Ner-on/reset .
function module ERR + Switching from Stop Off | Flashing @) O (@) O O
assignment error ’ STOP to RUN
Intelligent + Execution of the
SP.UNIT Stop/ Flashing
rogram
prog . ., | ERROR EROM/TO continue Off/on ion (e} O (e} (e e}
execution error instructions
Ifzti:"tliiin;odule SP.UNIT Power-on/reset Sto Off Flashin
. VER ERR P 91 © o o % %
version error
MISSING . PoYver—lon/reset .
No parameter PARA + Switching from Stop Off | Flashing @) (@) (@) O @)
' STOP to RUN
Handling
error Boot error BOOT ERROR | < Power-on/reset Stop Off | Flashing @) (@) (@) @) O
RESTORE .
Backup error ERROR Power-on/reset Stop Off | Flashing @) O O O @)
Memory card ICM.OPE. ) Z:‘:\::gé e | Stopl | o | Flashing | 5
operation error ' | ERROR continue fon O o O
memory card
Memory card MEM.ACCESS .
access error ERROR Always Continue On On x x x x @)
» Power-on/reset
. . FILE SET « Writing to .
File setting error ERROR programmable Stop Off | Flashing @) O (@) O @)
controller
File access FILE OPE. « Execution of an Stop/ Offfon Flashing
error’! ERROR instruction continue Jon O O O O O
Instruction + Power-on/reset
. CAN'T o .
execution EXE PRG + Switching from Stop Off | Flashing @) (@) (@) O @)
disabled ' ’ STOP to RUN
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LED status Qoou QnUDV
. . CPU QnUD
X 5 Error Diagnostic QO00UJ | CPU, | Q02U CPU,
Diagnostics . module (E)(H)
message timing status RUN | ERR. CPU Q01U | CPU cPU QnUDP
u
CPU VCPU
» Power-on/reset
* Switching from
Parameter setting | PARAMETER STOP to RUN .
St Off | Flash
check ERROR - Writing to P ashing | O o o o o
programmable
controller
* Power-on/reset
Link 1 LINK
elrsorparame er PARAERROR | ° Switching from Stop Off | Flashing o) (@) @) o) o)
Parameter : STOP to RUN
error
« Switching from
SFC parameter | SFC PARA. sani: t‘t’oRUN o of | Fashin
error ERROR 9 P 9 o o o o o
programmable
controller
Intelligent
function module gzggiA » Power-on/reset Stop Off | Flashing o) O O @) @)
parameter error
REMOTE . PO\{ver-lon/reset -
Password error PASS ERR + Switching from Stop Off Flashing (@) O O (@) (@)
' STOP to RU
» Power-on/reset
. INSTRUCT. + Switching from -
Instruction code check STOP to RUN Stop Off | Flashing @) O O @) @)
CODE ERR .
+ Execution of an
instruction
* Power-on/reset
MISSING END
No END instruction INS + Switching from Stop Off | Flashing o) O O @) o)
' STOP to RUN
* Power-on/reset
CAN'T SET(P) | - Switching from Stop Off | Flashing @) O O @) @)
STOP to RUN
Pointer setting error
* Power-on/reset
CAN'T SET(I) + Switching from Stop Off | Flashing @) (@) O @) @)
STOP to RUN
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LED status Qoou QnUDV
X . CPU QnUD
X X Error Diagnostic Qoo0uUJ | CPU, | Q02U CPU,
Diagnostics . module (E)(H)
message timing status RUN | ERR. CPU Q01U | CPU cPU QnUDP
u
CPU VCPU
Operation OPERATION * Execution of an Stop/ Offlon Flashing
error 13 ERROR instruction continue fon O o O O O
i':l(s)tlfut(::i(r)\lnEsXT FOR NEXT * Execution ofan | g, Off | Flashin
ERROR instruction P & o % o © o
structure error
ﬁgtl;t:::o?sE ! CANT » Executionofan | o Off | Flashin
EXECUTE(P) instruction P 9] © o o o o
structure error
Interrupt program | CAN'T » Execution of an .
St Off | Flash
error EXECUTE(I) instruction op ashing o o o o o
Instruction INST. Execution of an
execution FORMAT instruction Stop Off | Flashing @) O O O @)
disabled ERR.
Dedicated
instruction of MULTI * Execution of an )
Program | multiple CPU high | COMERROR |  instruction Stop Off | Flashing | x * * o o
error speed bus error
SFC block Switching from
configuration CAN' SET(BL) STOP to RUN Stop Off Flashing (@) (@) O O (@)
error
SFC step
. . \ * Switching from )
configuration CAN'SET(S) STOP to RUN Stop Off | Flashing @) (@) (@) O @)
error
SFC execution SFC EXE. + Switching from )
error ERROR STOP to RUN Stop | Off | Flashing | O % o © o
SFCP. Switching from
SFC syntax error | FORMAT 9 Stop Off Flashing O O O (@) O
STOP to RUN
ERR.
SFC block BLOCK » Execution of an )
execution error EXE.ERROR instruction Stop Off Flashing o o o o o
SFC step STEP » Execution of an
ff Flashi
execution error EXE.ERROR instruction Stop © ashing o o o o o
Watchdog error .
WDT ERROR « Al St Off Flash
supervision ways op ashing (@) (@] @] (@) e)
CPU error
. PRG.TIME .
Program time-out » Always Continue [ On On @) (@) (@) (@) @)
OVER
Another CPU MULTI CPU * Always .
major error DOWN » Power-on/reset Stop off Flashing * o o o o
i 2/' iltt;‘:LesCPU MULTI Power-on/reset Sto Off Flashin x
Multiple Y . EXE ERROR p g O O O O
CPU execution error
systems i
Multiple CPU CPU LAY, .
error systems ERROR * Power-on/reset Stop Off | Flashing x O O @) o)
consistency error
Another CPU MULTI CPU .
minor error ERROR * Always Continue On On x (@) O O @)
+ Power-on/reset
* Switching from
INCORRECT STOP to RUN
File di tic check St Off Off
ile diagnostic checl FILE « Writing to op o) (@) (@) (@) @)
programmable
controller
USER
) prx + Execution of an ) LED
Annunciator check F instruction Continue On tums @) (@) (@) (@) @)
on.
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*1
*2
*3
*4

The operating status can be set to "Continue" in parameter. (Default: "Stop")

The check status can be selected in parameter. (Default: Checkbox selected)

The error includes an operation error when a device range is checked at index modification.
Only the Built-in Ethernet port QCPU supports this self-diagnostic item.

CHAPTER 3 FUNCTIONS
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3.17.1 LEDs indicating errors

When an error occurs, the LEDs on the front of the CPU module turns on/flashes. (3 Page 222, Section 3.20)

3.17.2 Clearing errors

Continuation errors can be cleared. The High-speed Universal model QCPU and Universal model Process CPU can

clear those errors by types.

Continuation < Continuation <

A continuation error has and clear the error.
occurred.

* BATTERY ERROR

- OPERATION ERROR
- PRG. TIME OVER

No continuation

mmmﬂ
S|

o error %

// Eliminate the error cause

LTTEET
Select the error to be cleared. (Check all that apply.)

(1) Errors that can be cleared

The following errors can be cleared.

* SP.UNIT DOWN + AC/DC DOWN

* FLASH ROM ERROR * MEM.ACCESS ERROR
» ICM.OPE.ERROR * FILE OPE.ERROR

* SNTP OPE.ERROR * OPERATION ERROR

* F*** (Annunciator) * FUSE BREAK OFF

* SINGLE PS.ERROR * UNIT VERIFY ERR.

» PID ERROR

(2) Clearing method

Errors are cleared in two ways.

 Using a programming tool Note 3.11
+ Using the special relay (SM) and special register (SD)

* BATTERY ERROR

* SP.UNIT ERROR

* REMOTE PASS.FAIL
* PRG.TIME OVER

* SINGLE PS.DOWN

* MULTI CPU ERROR

 Note 3.11

Only the High-speed Universal model QCPU and Universal model Process CPU can clear errors using a programming

tool.
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(a) Clearing errors using a programming tool (High-speed Universal model QCPU and
Universal model Process CPU only)

Perform the following procedure.

1. Check the continuation errors detected on the PLC

PLC Diagnostics X
T — Diagnostics window.
Monitaring
< %smwm PLC Module Connectionise) System Imsge... ‘
Mod| Name: [Operation status|_ switch
|QOELDYVCPU RUN RUN
The function menu is
extended from the PLC
i
[~Emor
@ Er Ce ) © PLC I £ Gerial [
e I Change the window size and pasiion alter errorjump
pLC. L atas | o, Tcurrent Error [ CurentError(Detall | vearorthibay.|_Time: Error Jurp.
1 N\ ...1600  BATTERY ERROR BATTERY ERROR 2000-04-17 22:55:12
5 Error Clear
s
Error Help
5 Help
Ernor Historyl PLC o1 | Occunence Order Display |Descending v |
Status| Mo, | Error Messa [ Error Message(petal) | vear/MonthfDay | Tme | ~] v History
N 1600 BATTERY ERROR BATTERY ERROR 2001 sz | | ————
A (4100 OPERATION ERROR. OFERATION ERROR. 2000:04-17 22:54:16 Clear History
85010 |PRG, TIME OVER PRG. TIVE OVER, 000017 zzszal
Error Jump
Enror Help
[~ Status |con Legend
& Major Erar
A Moderste Eror
o 2 Minor Eror

Stop Moritor | Create C5V File Close.

2. Eliminate the error causes of the detected errors.

3. Select the "Continuation Error Information” radio
PLC Diagnostics 5]
P button and check the checkboxes of errors to be
’7|Sena\Pwt PLC Module Connection{USE) System Image... ‘

ol Name [ operation Status| swieh cleared. Then, click the LClear Continuation Errar button.

lqoeupvcPu

Monitor Status

Manitoing

The funcion rrenu s
entended from the PLC
iniage.

- Clear C

 Ero & C ) © PLC I £ Gerial [
Select Al Select lons
Selectio | Stalus | Erior Message(@breviation) | Ertor Message(etail) =]  Clear Continuation Erior
1| [ | A\ [BATIERYERROR BATTERY ERROR
2 | | A |OPERATIONERROR OPERATION ERROR

3| PRG. TIME OVER PRG. TIME OVER

Stalus Icon Legend
A User Specification
1 | D Minor Ener

Stop Moritor | Create C5V File Close.

slous Buues|n z /1€

uopoung opsoubelp-yes /1'¢

4. Click the button to clear the errors.

MELSOFT Series GX Works2

1 : Selected continuation errors will be cleared. Do you want to continue?
.

Yes Mo

5. Check that the specified errors are no longer

displayed on the PLC Diagnostics window."!

*1 The specified errors are not deleted from error history data.
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(b) Clearing errors using the special relay (SM) and special register (SD)

Perform the following procedure.
* CPU modules other than the High-speed Universal model QCPU and Universal model Process CPU

1. Eliminate the error cause.

2. Sstore the error code corresponding to the error to be cleared in SD50.
3. Turn off and then on SM50.
4.

The error is cleared.

Point />

When the latest error (the error stored in SDO) is cleared, error information (stored in SM0, SM1, SM5, SM16, SDO to SD26)
are cleared. If more than one error has been detected, information on other errors are also cleared and no longer obtained.
To clear other errors, obtain the past error data from the error history.

* High-speed Universal model QCPU and Universal model Process CPU

1. Check the continuation error(s) detected in SD81 and SD82. (For the bit pattern, refer to the

QCPU User's Manual (Hardware Design, Maintenance and Inspection).)

Eliminate the error cause(s).

Specify the error(s) to be cleared in SD84 and SD85.
Turn off and then on SM84.

O AN WN

Check the bit(s) corresponding to the cleared error(s) in SD81 and SD82 is off.

Point/’

The High-speed Universal model QCPU and Universal model Process CPU can also clear errors by storing an error code in
SD50 and turning off and on SM50. In this case, however, error types cannot be specified.

(3) Status after error clear

When the CPU module is recovered from errors, the related special relay, special register, and LEDs return to the
status before the errors occurred. If the same error occurs after clearing an error, it is registered in the error

history again.
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(4) Precautions
« Since errors with the same message are batch-cleared regardless of their error codes, error codes not

intended may also be cleared.
* To clear more than one annunciator, perform the same number of error clear operations as that of

annunciators that are on.

Point/

® When the clear-target error code is stored in the special register, the units digit of the code is ignored.
El When the error codes 2410, 2411, and 2412 occur and 2412 is stored in SD50 to clear, other two error codes 2410
and 2411 are also cleared.
® Only errors occurred in a CPU module can be cleared.
El Since "SP. UNIT DOWN" is an error occurred in the Q bus, the error cause will not be eliminated with the error clear
methods explained in this section. To eliminate the error cause, refer to the following.
QCPU User's Manual (Hardware Design, Maintenance and Inspection)
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3.18 Error History

This function stores an error detected by the self-diagnostic function and the detection time as error history data in a
memory. The error history data can be checked on the screen displayed by selecting [Diagnostics] — [PLC

Diagnostics] in the programming tool.

Point/’

The detection time is based on the clock in the CPU module. Make sure to set the correct time before the first use of the
CPU module. ((_= Page 127, Section 3.5)

(1) Storage area
All stored logs are saved to the storage memory for error history of the CPU module.

Storage area Number of storable logs

System memory in CPU module ™ Up to 1002

*1 The memory is managed inside the system.
*2 When the number of storable logs are exceeded, the latest error log is stored by deletion of the oldest error log.

(2) How to clear error history
To clear the error history data stored in the memory and error history file, select [Diagnostics] — [PLC

Diagnostics] in the programming tool and click the = cearHistary | button. When the button is clicked, all the error

history data stored in the storage memory of the CPU module and the error history file in a memory card are

cleared.
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3.19 Security Function

This function protects data in the CPU module against tampering and theft by unauthorized persons. There are four
security functions available. Use those functions according to your applications and needs.

Function Purpose Reference
Page 207, Section 3.19.1

Password registration”!

To limit access to each file in the CPU module

File password 322 Page 209, Section 3.19.2

File access control by

) " To limit devices that can access to files in the CPU module Page 214, Section 3.19.3
security key
Remote password To limit access to the CPU module from external devices Page 219, Section 3.19.4
GX Works2 Version 1
Block password To limit access to each POU Operating Manual
(Common)

*1 The High-speed Universal model QCPU and Universal model Process CPU do not support this function.
*2 Only the High-speed Universal model QCPU and Universal model Process CPU support these functions.

3.19.1 Password registration #Note3.12

This function disables reading and writing data, such as programs and device comments, in the CPU module using a

programming tool.

(1) Password target files
A password can be set to the following files.
* Program
* Device comment
* Initial device value

uonoun4 Ajunoeg 61°¢

(2) Operations that are controlled and the number of characters

A password can be set to the following operations. The number of characters in the password should be four

uonessibal plomssed |'6L°E

(one-byte).
* Reading files
* Writing files

For characters allowed in passwords, refer to "Explanation of Registration Conditions" on the Input Password window.

00 000000 OO0 OOOOOEOEOOEOEOEOEOEOEOEOEEOCSOEEOEOCOPOEOOEOEEOEOEONOEEOEOEEOTOEOCOEOTEOCOEEOROOTEOEOOTOEEOEOEOEOTEOEOEOTEEOCOETOTTOTTOTOCTOTO

 Note 3.12

The High-speed Universal model QCPU and Universal model Process CPU do not support this function.
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(3) Online operations that require authentication
Authentication is required to execute the following operations to password-protected files. For the authentication
method, refer to Page 211, Section 3.19.2.

» Write to PLC (data writing)

» Read from PLC (data reading)

* Online change (data writing)

» Change TC setting value (data writing)

« Verify with PLC (data reading)

» Create/Change or Delete of a password (data reading and writing)
» Write to PLC (flash ROM)

 Delete PLC data (data writing)

(4) Operating procedure
For the password registration procedure, refer to the following.

Operating manual for the programming tool used

To change, delete, or unlock the password, refer to the following.
[ 71 Operating manual for the programming tool used

(5) Precautions

(a) Password management
A password registered with a file cannot be read from the file. Forgetting the registered password disables the
following operations.

* Program memory or memory card: Format PLC memory
» Standard ROM: Batch write

Record the registered password on paper and securely store the paper.

(b) Operations that overwrite files
The following operations overwrite files in the target drives (program memory and standard ROM) regardless of
the password registration setting.
» Boot operation from a memory card
» CPU module change function with memory card (Backup data restoration)
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3.19.2 File password 32 #Note3.13

This function sets a read password and write password for each file stored in the CPU module so that files are
protected against tampering and theft by unauthorized persons.

File Ais read since CPU module
the passwords match.

Read password registered for H
authentication: XYZ98756

Programming‘e\

tool

Write password: AbcDEF12
Read password: XYZ98756

|7

A write password and read password
can be set individually.

Write password registered for
authentication: 1234abCD H

Programming File Ais not written since |
tool the passwords do not match.

(1) File protection timing
File protection is enabled immediately after the passwords are registered, and it is disabled immediately after the

passwords are deleted.

(2) Password target files
A password can be set to the following files.
* Program
* Device comment
* Initial device value

w w

« Parameter e

» Symbolic information )

no

o =~

(3) Operations that are controlled and the number of characters & 5
g5

A password can be set to the following operations. The minimum number of characters in the password should be g_ 2

o

4, and the maximum number should be 32. 8>

» Reading files
* Writing files
» Reading/writing files

For characters allowed in passwords, refer to "Explanation of Registration Conditions" on the Input Password window.

 Note 3.13

Only the High-speed Universal model QCPU and Universal model Process CPU support this function.
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(4) Online operations that require authentication

Authentication is required to execute the following operations to password-protected files. (5 Page 211,
Section 3.19.2)

» Write to PLC (data writing)

» Read from PLC (data reading)

* Online change (data writing)

» Change TC setting value (data writing)

« Verify with PLC (data reading)

» Create/Change or Delete of a password (data reading and writing)

* Delete PLC data (data writing)

(5) Operating procedure
For the password setting procedure, refer to the following.
GX Works?2 Version 1 Operating Manual (Common)

@'C'O'QQOQOOOOOC‘C'C'C'0'000OOOOOCC‘C'C'Q'OQOOOOOO“C'C'Q'

To change, delete, or unlock the password, refer to the following.
[ 1 GX Works2 Version 1 Operating Manual (Common)

© 00 0000000000000 0000 0000000000000 00000000000000000C0COCKCEOSGITOSIEOEOSIOIPOIOIONOTOIO

(6) Precautions

(a) Boot from an SD memory card
The following table shows the relationship between the boot operation availability and file password 32 setting.

-2 No combination available

Transfer source file Transfer destination file
: : Password status Boot operation
File Password File Password
Matched Enabled
Set
Exist Not matched Disabled
Set
Not set Disabled
Exist Not exist Enabled
Set Disabled
Exist
Not set Not set Enabled
Not exist Enabled
Not exist

If boot file settings are configured to more than one file, the files can be transferred only when all the

passwords match. If all the passwords do not match, data in the SD memory card are not transferred and

"BOOT ERROR" (error code: 2213) occurs.

(b) When "Clear Program Memory" is selected in parameter (Boot File tab)

210

Even though a password is registered, files will be formatted.
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(7) Authentication method

Passwords are authenticated in three ways.
* By a programming tool
* By the FTP server
» By the MC protocol

(a) Authentication by a programming tool

1. Whenever an online operation requiring password

Disable Password g| ) . . I "
authentication is executed, the "Disable Password
Disable passwords For data in the programmable contraller, Window appears
[FTera=:beta Select an authentication target file, and click the
Target Memory |program Memary/Device Memory ;I "Setting" button

Diata Mamne ‘Write Profeckion

Dista Type
Program MATN

Setting... | O Cancel |

A
2. Entera password in the "Input Disable Password"
Input Disable Password [Z| window

Disable password for the selected file.

Disable Condition
’7Wr\te Frotection LI

Disable Passward (Read Protection)

Disable Passward {Write Protection)

Explanation of Registration Conditions
[Registration Conditions] Read protection, ‘Write protection, Read protectionWrite
profection

ok I Cancel

Point/’

The entered password is valid until the project is closed.

211
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(b) Authentication by the FTP server

To access a password-protected file from external devices using the FTP server function, password

authentication is required for each file. Authentication is required whenever files are accessed.

O: Authentication required, -: Authentication not required

Password authentication
Operation FTP command
Data write Date read
Deleting a file in a CPU module delete O -
Reading a file from a CPU module get - (@)
Deleting a file in a CPU module mdelete O -
Reading a file from a CPU module mget - (@)
Changing the name of a file in a CPU module rename @) -
Changing or displaying the attribute of a file in a CPU module change @) -

To authenticate a password, use FTP commands for password authentication. Once the password is

authenticated, it is valid until the accessed external device logs out from the FTP server or the network line is

disconnected. (A password does not need to be authenticated every time the authentication target FTP

commands are executed.)

FTP command for password
authentication

Operation

quote passwd-rd<password>

Setting, displaying, and clearing a read password (file password 32) in a CPU module

quote passwd-wr<password>

Setting, displaying, and clearing a write password (file password 32) in a CPU module

quote keyword-set<password>

Setting, displaying, and clearing a file access password in a CPU module

The executability of FTP commands for password authentication differs depending on the access path to the

CPU module.

O: Executable, x: Not executable

FTP command for password
authentication

Access path

Via Ethernet module supporting the
file password 32 function

Via Ethernet module not supporting
the file password 32 function

quote passwd-rd<password>

o

X

quote passwd-wr<password>

O

X

quote keyword-set<password>

x

o

Point/’

@ If the Ethernet module that does not support the file password 32 function is used, observe the following points.
+ Set the same password for a read password and writ password.
» The number of characters in the password must be four.

@ For details of FTP commands, refer to the following.
[ L1 QnUCPU User's Manual (Communication via Built-in Ethernet Port)
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(c) Authentication by the MC protocol
To access a password-protected file from external devices using the MC protocol, the request message format
of the MC protocol needs to be changed and a command for the file password 32 must be specified.

1. Add "Keyword" at the end of a request message, and set a password in the added area.
2. Authenticate the password using the one set in the added area.

3. For the commands requiring password authentication, specify 0004 (for file password 32) in the

"Subcommand" area of a request message.

Function Command (subcommand)
Deleting a file 1822 (0004)
Copying a file 1824 (0004)
Changing the attribute of a file 1825 (0004)
Opening a file 1827 (0004)

The executability of commands for password authentication differs depending on the access path to the CPU

module.
O: Executable, x: Not executable (Command is not supported.)
Access path
. Via serial communication Via serial communication
Function Command . ] . .
module supporting the file module not supporting the file
password 32 function password 32 function
1822 (0000) oM o
Deleting a file
1822 (0004) x o
1824 (0000) o™ o w ©
Copying a file © ©
1824 (0004) x o (1P
i
Changing the attribute of a 1825 (0000) o™ o™ g '%
= <
file 1825 (0004) x e} &
@ c
s 5
1827 (0000) o™ o e a
Opening a file 3 S
1827 (0004) x o o

*1 The commands are executable only when no password is registered with the access-target file or the number of
characters in the registered password is four.

Point/’

@ If the serial communication module that does not support the file password 32 function is used, observe the following
points.
+ Set the same password for a read password and writ password.
» The number of characters in the password must be four.

@ For details of commands, refer to the following.
[ 71 MELSEC Communication Protocol Reference Manual
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3.19.3 File access control by security key #Note3.14

This function protects unauthorized access to the files in the CPU module by writing a security key*1 to the module.
The CPU module is locked with a security key and the files in the module can only be accessed from a programming
tool where the same security key is registered.

With a security key (The status of the CPU module: Locked)

Lock the CPU module by writing
the registered security key to CPU module
the module using a programming

tool.

Only the programming
tool where the security

key is registered can %

access files.

A programming tool
where no security
key is registered

A programming tool \
where a security )
key is registered Accessible \

Not accessible

L
Such as a program file
and parameter file |
t :Locked status
Without a security key (The status of the CPU module: Unlocked) Lt
CPU module

: Security key

Programming tool Programming tool

Accessible Accessible

Any programming tool connected can access

Such as a program file files.
and parameter file

*1 Security key is a security code used to control file access between a programming tool and CPU module. A security key
includes the following information.
+ Name: A name of the security key. The number of characters used is 1 to 128.
» Date and time: Date and time when a security key is generated. The display format is [yyyy/mm/dd hh:mm].

If the security key used to lock a project or CPU module cannot be imported from a personal computer to a programming
tool, the security key cannot be unlocked and the project data cannot be accessed permanently. When using a security key,
note that we take no responsibility for any loss caused to the user, individual, or company resulting from lost data.

© 0 0 000000 00000000 OO0 00000 OO0 OO OCEOOCOOCOECOCOOOCOOOEOOPOEOSOOCOEOOEOOEOEOEOEOECOEOEEOCOEPOCOPOOTOCOPOETOTOCTTO

 Note 3.14

Only the High-speed Universal model QCPU and Universal model Process CPU support this function.
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(1) Access control target files
With a security key, access to the following files is controlled.
* Program
* Device comment
» Parameter
» Symbolic information

(2) Access control target drives

With a security key, access to the following drives is controlled.
O: Available, x: Not available

Drive Read/write availability
Program memory (drive 0) (@)
SD memory card (drive 2) x
Standard RAM (including an extended SRAM cassette) (drive 3) @)
Standard ROM (drive 4) (@)

Point/’

® Do not execute the Write to PLC, Read from PLC, or Verify with PLC function to the access control target files in the SD
memory card. If executed, an error is displayed on the programming tool.

@ [f the CPU module is locked, device comments cannot be written to the SD memory card. Do not specify the SD memory
card as a device comment storage location in the QCDSET instruction or in parameter (PLC file setting).

(3) Online operations that require authentication

Authentication is required to execute the following operations to access control target files. ([~ 5 Page 217,
Section 3.19.3 (5))

* Write to PLC

* Read from PLC

* Verify with PLC

* Delete PLC data

» Create/Change or Delete a password

uonoun4 Ajunoeg 61°¢

* Online change
» Change TC setting

Aoy Ajunoas Aq |0Jjuod ssadoe 9ji4 £'6L°S
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(4) Procedure
To control file access, register a security key in the programming tool. Then, using the registered security key,
lock the CPU module.

Personal computer

=

Programming tool ‘ CPU module
[ e — Project -
= =

| L Register a security key

|(a) Registering a security key to the programming tool. | The project is locked.

, — i =
|(b) Locking the project'! | — 1 The CPU module
f

. is locked.
; is

|(c) Locking the CPU module""

216

*1 The steps (b) and (c) do not need to be proceeded in particular order.

For setting details, refer to the following.
[ 1 Operating manual for the programming tool used

© 0 0000000000000 000000000000 000000 0000000000000 00°009000°9000000 0000
(a) Registering a security key

Register a security key in the programming tool.

(b) Locking the project

Lock the project using the registered security key.

(c) Locking the CPU module
Lock the CPU module using the registered security key. The CPU module can be locked while it is in the STOP
or PAUSE status. The locked status is kept even during power failure and cannot be unlocked even when the
PLC memory format or PLC memory clear function is executed.

Point />

To lock the CPU module, use a USB device is recommended to avoid communications being intercepted.




CHAPTER 3 FUNCTIONS

(d) Checking the security key information

The information (name, date, and time) of the security key can be checked using a programming tool.

(e) Unlocking the CPU module
To unlock the CPU module, use the security key set with the project. Even if the security keys set with the CPU
module and the project do not match, the CPU module can be unlocked. In this case, the system formats the
drives (access control target drives) in the CPU module. The CPU module can be unlocked while it is in the
STOP or PAUSE status.

(5) Authentication method

To read/write files from/to the locked CPU module, a security key needs to be authenticated between the CPU
module and the programming tool.

(a) Writing files
To write files to the locked CPU module, the security keys set with the CPU module and the project need to
match.

(b) Reading files
« To read files from the locked CPU module and create a new project, the same security key used to lock the
CPU module needs to be registered in the programming tool.
+ To read files from the locked CPU module to an existing project, the security keys set with the CPU module
and the project need to match.

217
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(6) Precautions

(a) Functions with restrictions

Some restrictions apply to the following functions when the CPU module is locked.

Function Restrictions Reference
CPU module change function with . )
The function cannot be used. Page 260, Section 3.31
memory card
Boot operation The function cannot be used. Page 104, Section 2.11
. . Parameters stored in a memory card (SD) are not .
Parameter-valid drive alid Page 42, Section 2.1.2
valid.
) ) Device comments are not output to the data QnUDVCPU/LCPU User's Manual
Data logging function L ) .
logging file. (Data Logging Function)
Accessing files File transfer function QnUCPU User's Manual (Communication
from an external | (FTP) via Built-in Ethernet Port)
device other than | \c protocol Access control target files are not accessed. -
a programming
tool GOT, EZSocket -

(b) Power-off or reset of the CPU module

Do not power off or reset the CPU module during the lock or unlock processing.

(c) Operations from multiple programming tools

If the lock or unlock processing is performed simultaneously from multiple programming tools, the first
operation is executed, and the second and later operations are ignored.

(d) Online operations from a different programming tool

Even if an online operation is performed from a different programming tool where the security key is registered
during the lock or unlock processing, the operation is not executed.

(e) During the execution of the CPU module change function with memory card

The CPU module cannot be locked.

(f) Number of connectable programming tools

The number of programming tools that can read/write files from/to the CPU module simultaneously while the
module is locked is 32.

(g) Files that are not targeted for access control
If an operation is performed from a programming tool to the initial device value and device memory files, which
are not targeted for access control, while the CPU module is locked, the security key needs to be
authenticated.

(h) Writing a drive heading to the program memory
A drive heading is not written to the program memory if the security key in the programming tool and the CPU
module does not match.
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3.19.4 Remote password

This function prevents unauthorized remote access to the CPU module.
If a remote password has been set and the CPU module is remotely accessed, entering a remote password is

required.

(1) Settable modules and the number of settable modules

The following table lists the modules for which the remote password can be set and the number of settable

modules.
Settable module Number of settable modules
Built-in Ethernet port QCPU 1
Ethernet module 4
Serial communication module 8

RS
Point/>
® The number of settable modules in the above table indicates the number of modules for which the remote password can
be set, not the number of mountable modules in the system including a CPU module. For the number of mountable
modules in the system, refer to the following.
[ 71 QCPU User's Manual (Hardware Design, Maintenance and Inspection)

@ For details of the remote password set for intelligent function modules, refer to the manuals for each module used.

piomssed sjowdy $'6L°E
uopoun4 AJlNoag 61°¢
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(2) Function overview
Set a remote password in parameter ({_5 Page 465, Appendix 1.4), and write it to the CPU module.
The remote password is transferred to the target module ([~ Page 219, Section 3.19.4 (1)) when the CPU

module is powered off and then on or is reset.

Programming tool

Ethernet

[}

Ethernet module

The remote password is

The remote password is transferred checked.
to the connected Ethernet module
when the CPU module is powered
off and then on or is reset.

Programming tool --- Sets, changes, and clears
the remote password, and
writes it to the CPU module.

220



CHAPTER 3 FUNCTIONS

(3) Locking/unlocking the remote password
Unlock the remote password of a serial communication module or the password of an Ethernet module over
Ethernet. When the entered password matches the registered password, the module is allowed to access the
CPU module.

Programming tool -+ Unlocks the remote password when
accesses the CPU module, and locks
the password when closes the access line.

Ethernet

] il

Ethernet module

/ The remote password is

The remote password is transferred checked.
to the connected Ethernet module
when the CPU module is powered
off and then on or is reset.

Programming tool

(4) Setting/changing/clearing a remote password
(a) Setting a remote password
Set a password in the Remote Password Setting window. ([_ 7 Page 465, Appendix 1.4)
'S Project window => [Parameter] => [Remote Password]
Write the remote password setting to the CPU module. In a multiple CPU system, write the setting to the

control CPU of the target module.

(b) Changing a remote password
Change the password in the Remote Password Setting window, and write the new remote password setting to
the CPU module.

(c) Clearing a remote password
Click the Clear button in the Remote Password Setting window, and write the remote password setting to
the CPU module.
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3.20 LED Indication

Operating status of the CPU module can be checked by the LEDs on the front of the CPU module.
For details of LED indications, refer to the following.

QCPU User's Manual (Hardware Design, Maintenance and Inspection)

/_:_D

mope (5
RUN
ERR.[C

User [
BAT.EJ

BOOT [(J

3.20.1 Methods for turning off the LEDs

The LEDs can be turned off by the following operations (except for reset operation).
O : Enabled, x : Disabled

. Relevant LED
Method for turning off the LED
ERR. | USER | BAT. | BOOT
Execute the LEDR instruction after resolving the error. O (@) @) x
After resolving the error, clear the error by the special relay SM50 and special register o o o
X
SD50" (operation continuation error only).
Turn off the LED by the special relay SM202 and special register SD202."" x ©) x (@)
*1 Description of special relays and special registers
* SM50 : Clears an error of the error code stored in SD50 when the CPU module is powered off and then on.

« SD50 - Stores a code of a error to be cleared.
For details of error codes, refer to the following.

[ 1 QCPU User's Manual (Hardware Design, Maintenance and Inspection)
* SM202 : Turns off the LED corresponding to each bit of SD202 when the CPU module is powered off and then on.
+SD202 : SetanLED to be turned off.

b15 b8 b4 b0
so0 | [ [ [ [ | \1/: [ | ] |1/¢0 [ [
BOOT LED USER LED
0: Not turn on.
1: Turns on.

Configure setting to turn off each LED as follows:
* Turning off both the BOOT LED and USER LED: SD202 = 110y

* Turning off only the BOOT LED: SD202 = 100y
* Turning off only the USER LED: SD202 = 10y

There is a priority in indications of the ERR.LED, USER LED, and BAT.LED.
When a cause number of an LED is deleted in the priority, the LED will not turn on even if an error with the cause

number occurs. ((_ 5 Page 223, Section 3.20.2)
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3.20.2 LED indication priority

This section describes a priority for error messages stored in the LED display data (SD220 to SD227) in case of an

error.

(1) Displayed error messages and their priorities
In case of multiple errors, the error messages are displayed with the following conditions.

» Astop error is always set to the LED display data (SD220 to SD227).

* An operation continuation error is displayed according to the priority cause number described in this section.
Whether to indicate an error according to its priority using LED can be selected. (Set the priority using
special registers, SD207 to SD209.)

* When errors having the same priority occur simultaneously, the error detected first is displayed.

The priority is determined with the special registers SD207 to SD209 as follows.

Default value of factor number
15 to 1211 to 8 7 to 4 3 to 0 bits 15 to 0 bits

$D207 | Priority 4 | Priority 3 | Priority2 | Priority 1 ] =»sp207| 4 | 3 [ 2 | 1|

Factor number setting area
SD208 | Priority 8 | Priority 7 | Priority 6 | Priority 5 | w»sp28| 8 | 7 | 6 | 5 |

Factor number setting area

$D209[ _—=— | —— | Priority 10 | Priority 9 | w»sp209[ 0 | 0o | A [ 9 |

Y Y
Ignored Factor number setting area

uofealpu; d31 02°¢

Aoud uoneoipu @37 Z'0Z°€
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(2) Priorities and cause numbers

The following table lists the description and priority of the cause numbers set to the special registers SD207 to

SD209.
Cause
Priority number Displayed error message Remarks
(hexadecimal)
1 1 + AC/DC DOWN » Power-off
* UNIT VERIFY ERR. L
* 1/0O module verification error
» FUSE BREAK OFF
2 2 * Fuse blown
» SP.UNIT ERROR ) . I
* Intelligent function module verification error
* SP.UNIT DOWN
* OPERATION ERROR *» Operation error
3 3 * SFCP OPE.ERROR » SFC instruction operation error
* SFCP EXE.ERROR * SFC program execution error
« ICM.OPE.ERROR"’ * Memory card operation error
4 4 « FILE OPE.ERROR * File access error
* FLASH ROM ERROR * Flash ROM access count over error
* PRG.TIME OVER + Constant scan setting time-out error
5 5
« MULTI CPU ERROR™2 + Another CPU error in multiple CPU systems
6 6 * PID ERROR * PID control instruction error
7 7 * Annunciator -
8 8 - -
9 9 * BATTERY ERROR -
10 A - -

*1 The QO0UJCPU, QO0UCPU, and Q01UCPU cannot display the error message.
*2 The QO0UJCPU cannot display the error message.

Point/

® To remain the LED off even in case of an error, set the cause number setting area (each 4 bits) of SD207 to SD209 that
stores the corresponding cause number to "0".

El To remain the ERR. LED off even when a fuse blown error is detected, set the cause number setting area where the
cause number "2" is stored to "0".

—— SD20—»}«—— SD20 — >« D20 —>|

[ofofafofsl7[e[s5[al3]0]1]

Because the cause number "2" is not set, the ERR.LED remains off even if a fuse blown is detected.
In this case, even if another error with the cause number "2" (/O module verification error or intelligent function
module verification error) is detected, the ERR.LED remains off.

@ [f"0" is set to the cause number setting area (setting that does not turn on the LED), SMO (Diagnostic errors) and SM1
(Self-diagnostic error) turn on, and the error code is stored to SDO (Diagnostic errors).
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CHAPTER 3 FUNCTIONS

3.21 High-Speed Interrupt Function #®noess

This function executes an interrupt program at fixed intervals of 0.1 to 1.0ms using the high-speed interrupt pointer
(149). Also, the I/O response improves because the 1/O signal data set in parameters and the data in the buffer memory
of each intelligent function module are refreshed before and after these high-speed interrupt programs are executed.
This enables high-accuracy control such as precise position detection.

Interrupt interval: 0.1ms (Set in parameter.)

Main routine program I -
(scan time: 1ms) !

—_—
< L
— y —
- L
I
- —L

>

T
T
T

149 interrupt program .

Waiting time H
High-speed interrupt start i—i
Input (X) —
Buffer memory read i—|
| w
! N
High-speed interrupt program execution — -
! I
| a
Buffer memory write — (./3;
' ke
| []
Output (Y) H 2
| 3
High-speed interrupt end — S
c
T
This function consists of the following three functions. u
>3
- High-speed interrupt program execution function: [ =~ Page 226, Section 3.21.1 %
]

- High-speed /O refresh function and high-speed buffer transfer function: [_ =~ Page 227, Section 3.21.2

For the processing time of the high-speed interrupt function, refer to [ 5 Page 492, Appendix 3 (15).

00 000000 OO0 OOOOOEOEOOEOEOEOEOEOEOEOEEOCSOEEOEOCOPOEOOEOEEOEOEONOEEOEOEEOTOEOCOEOTEOCOEEOROOTEOEOOTOEEOEOEOEOTEOEOEOTEEOCOETOTTOTTOTOCTOTO

9 Note 3.15

Only the High-speed Universal model QCPU and Universal model Process CPU support this function. ([_ 5 Page 467,
Appendix 2)
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3.21.1 High-speed interrupt program execution function

This function executes interrupt programs according to the high-speed interrupt pointer (149).

(1) Setting method

Open the High Speed Interrupt Settings window and set a value to "l149 Fixed Scan Interval" within the range of
0.1 to 1.0ms.

L®) Project window=>[Parameter] =>[PLC Parameter] =>"PLC System" tabc>"System Interrupt
Settings", "High Speed Interrupt Settings" button

High Speed Interrupt Settings !|
il eedl=lER: Set a value within
|149 Fixed Scan Interval ms (0. 1ms to 1,0ms) |<7— the range of 0.1 to
1.0ms.
High Speed IfO Refresh Setting
Assignment Method
" Paintsjstart
+ Start/End
Type Poinks{DEC) Stark{HER) End{HEX)
# Input 16 Qooo) 000F
2 Inpuk
2 Inpuk
2 Inpuk
2 Inpuk
2 Inpuk
¥ Oukput
¥ Oukput
W Oukput
¥ Oukput
¥ Oukput
¥ Oukput
il S Bl Default Check End Cancel
Transfer Setting

(2) Precautions

(a) High-speed interrupts while interrupts are disabled

High-speed interrupt programs are not executed while interrupts are disabled. To execute the programs, the
interrupt enable condition needs to be established.

For the functions that disable interrupts and delay the startup of a high-speed interrupt, refer to Page 231,
Section 3.21.3 (3).

(b) High-speed interrupts that are ignored

If interrupts are disabled for the period longer than the set interrupt interval, there is a case that high-speed

interrupts are ignored. If a high-speed interrupt occurs twice during an interrupt disabled period, the second
interrupt is ignored.

(c) Executability of this function

This function is executed when all of the following conditions are met.
» The El instruction is being executed.
» The CPU module is running.

» The high-speed interrupt pointer (149) is not masked by the IMASK instruction. (Default: Not masked)

For the IMASK and El instructions, refer to the following.
MELSEC-Q/L Programming Manual (Common Instruction)
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CHAPTER 3 FUNCTIONS

3.21.2 High-speed I/O refresh function and high-speed buffer transfer
function

The high-speed 1/O refresh function refreshes I/O signal data between 1/0 modules or intelligent function modules and
the CPU module at the specified interrupt intervals.

The high-speed buffer transfer function refreshes data between the buffer memory in intelligent function modules and
the devices in the CPU module at the specified interrupt intervals.

(1) Setting method
(a) High-speed /O refresh function
Open the High Speed Interrupt Settings window and set the refresh ranges for X/Y.

e Project window=>[Parameter]=>[PLC Parameter]=>"PLC System" tab=>"System Interrupt
Settings”, "High Speed Interrupt Settings" button

*1 This applies to both the start device number and the number of bits transferred.

High Speed Interrupt Settings !|
High Speed Interrupt
149 Fixed Scan Interval | 0.1 ms  (0.1ms ko 1.0ms)
High Speed If0 Refresh Setting
Assignment Methad
" Points/Start Set the refresh ranges of X/Y.
+ StartfEnd
Type Poinks{DEC) Start{HEX) End({HEX}
2 Inpuk
2 Inpuk
2 Inpuk
2 Inpuk
2 Inpuk
2 Inpuk
W Oukput w w
Y Dukput NN
W Oukput - =
W Oukput N
I
¥ Oukput =
Q
¥ Oukput L:EE ?-
7%
g8
@
HTigh S Bty Defaulk | Check | End Cancel ‘ @ &
ransfer Setting o 5
o8
o S
1
& T
Item Description Restrictions Number of settings = 3
S =
) Select an assignment method (Points/Start or a S
Assignment Method - - 5
Start/End). =
W)
Points(DEC) The number of bits transferred (16 to 4096) 2
. . . . . =3
Start(HEX) Start device number (X0 to OFF0 or YO to * [/0O modules and intelligent function Up to six settings for @
ar .
OFF0) modules only Xinputand Y 2
. . * . o)
End(HEX) End device number (X00OF to OFFF or * Numbers in the multiples of 16 only 1 output, respectively @
n
YOOOF to OFFF) g
=
=
=
Q
3
(2]
(28
@
=
=}
Q
=
=}
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(b) High-speed buffer transfer function

Open the High Speed Buffer Transfer Setting window and set the transfer ranges.

L'® Project window=>[Parameter]=>[PLC Parameter]=>"PLC System" tab=>"System Interrupt

Settings”, "High Speed Interrupt Settings" button=>"High Speed Buffer Transfer Setting" button

High Speed Buffer Transfer Setting

Assignment Method Buffer Memary Address
" Paints{Start " DEC
&+ Start/End + HEX

(]

Type (HEX) (DEC) Start End

Start If0 Mo, Foints Buffer Memory | BufFer Memory

PLC Side: Device
Start

PLC Side Device
End

Buffer Read

Buffer Read

Buffer Read

Buffer Read

Buffer Read

Buffer Read

Buffer Wite

Buffer Wite

Buffer Wite

Buffer Wite

Buffer Wite

Buffer MWite

Diefault Chack. |

End

Cancel

Item

Description

Restrictions

Number of settings

Assignment Method

Select an assignment method (Points/Start or
Start/End).

Buffer Memory Address

Select an buffer memory address input
system (DEC. or HEX.).

Start /0 No. (HEX)

Start I/0O number + 10 (0 to FFy)

Intelligent function modules only

Points (DEC)

Number of words transferred (1, 2 to FFFE})

Buffer Memory Start

Start address (04 to FFFFy)

Buffer Memory End

End address (0y to FFFFR)

« Intelligent function modules only

* Even addresses and even words

only*1

PLC Side Device Start

Start device number

PLC Side Device End

End device number

D, W, D (extended data register), W
(extended link register), R, and ZR

Up to six settings for
read and write,
respectively

*1 An odd address is allowed when the number of words transferred is set to 1.

Point/’

Mount the target modules of this function on a main base unit. (Access time to modules mounted on a main base unit is
shorter than that to modules on an extension base unit.)

(2) Precautions

(a) Executability of this function

This function is executed when all of the following conditions are met.

» The El instruction is being executed.

» The CPU module is running.
» The high-speed interrupt pointer (149) is not masked by the IMASK instruction. (Default: Not masked)

For the IMASK and El instructions, refer to the following.
MELSEC-Q/L Programming Manual (Common Instruction)
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3.21.3 Precautions

CHAPTER 3 FUNCTIONS

This section describes precautions for executing the high-speed interrupt function.

(1) Functions that delay the startup of high-speed interrupts

When any of the functions in the table below is being executed, high-speed interrupts cannot be executed at

preset intervals.

Item

Operation when executed

Multiple CPU system configuration

The startup of a high-speed interrupt delays for about 15ps.

Connection of the QA1S50B, QA1S60B, and QA6LCIB

The startup of a high-speed interrupt delays for about 18us for the first level and delays
for about 30us for the second and later levels.

Interrupt program (10 to 148, 150 to 1255), fixed scan execution type
program

Only one interrupt is executed at a time. A high-speed interrupt starts after the execution
of an interrupt program or fixed scan execution type program ends.

Operation when a continuation error occurs

The startup of a high-speed interrupt delays for the time required to detect a continuation
error (instruction execution time + continuation error notification time (20pus)).

Execution of an instruction

Interrupts are disabled while an instruction is being executed. A high-speed interrupt
starts after the execution of the instruction is completed.

Link direct device, instruction that accesses to module access
device, MC protocol, and device test

The startup of a high-speed interrupt delays for more than 15ps.

1/O refresh, link refresh, auto refresh (intelligent function module),
and multiple CPU auto refresh

The startup of a high-speed interrupt delays for the following period of time.

* When 1/O refresh is performed on the module mounted
« on the main base unit: 24us maximum
« on the extension base unit: 40us maximum

* When link refresh or auto refresh is performed on the module mounted
< on the main base unit: 30us maximum
« on the extension base unit: 70us maximum

* When multiple CPU auto refresh is performed on the module mounted
« on the main base unit: 250ys maximum

Interlink transfer

The startup of a high-speed interrupt delays for the following period of time.
« Interlink transfer on the main base unit: 15us maximum
« Interlink transfer on the extension base unit: 30us maximum

Ladder monitor, device batch monitor, and entry data monitor

The startup of a high-speed interrupt delays for the monitoring time (0.121ps x number of
device points + 9us). If self-monitoring and monitoring via any intelligent function module
are requested at the same time, the startup of a high-speed interrupt delays for about
70us.

Local device monitor

The startup of a high-speed interrupt delays for the monitoring time (340us + performance
when the local devices are used).

Buffer memory batch monitor

The startup of a high-speed interrupt delays for about 820us. (The number of points to be
monitored: 55)

Monitor condition setting

The startup of a high-speed interrupt delays for the following period of time.
* When step is specified: 30us
» When internal user device is specified: 15us

Read from PLC (during RUN)

The startup of a high-speed interrupt delays for the following period of time.
» Reading data from the device memory (59K words): 250us
» Reading data from other memory: 15us

Write to PLC (during RUN), file transfer function (FTP)

The startup of a high-speed interrupt delays for the following period of time.

« Writing data to the comment file in the program memory or standard RAM: 60us or
longer

 Writing data to the file register in the standard RAM: 60us or longer

» Writing data to other memory: 15us

Forced disablement of SD memory card

The startup of a high-speed interrupt delays for about 20ps.

Program memory batch download

The startup of a high-speed interrupt delays for about 15ps.

Executional conditioned device test

The startup of a high-speed interrupt delays for the following period of time.
» When registered/disabled: 50us maximum
« During execution: Tested using the same program name and step No.

« Internal user device: 12us x (number of device points) + 25us

« /O device: 28us x (number of device points) + 25us
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Item

Operation when executed

Scan time measurement

The startup of a high-speed interrupt delays for the following period of time.
* When registered: 100us
« During measurement: 15us

Sampling trace

The startup of a high-speed interrupt delays for the following period of time.
« At startup: 110us
» During execution: 11us

« Internal user device (word: 50 points, bit: 50 points)

Data logging function

The startup of a high-speed interrupt delays for the following period of time.

Logging type: Continuous logging (one setting, no CSV output)

» Each scanning cycle (Device data match.), internal user device (128 points): 15us
« Step No. specification, internal user device (128 points): 45us

Data logging by a high speed data logger module

The startup of a high-speed interrupt delays for the following period of time.
» General data sampling: Link direct device (256 points): 1ms
« High-speed data sampling: File register (256 points): 40us

Online change

The startup of a high-speed interrupt delays for the following period of time.
* Online change (ladder mode): 40us maximum
* Online change (files): 15us maximum

Diagnostic function (such as PC diagnostics, system monitor)

The startup of a high-speed interrupt delays for about 1ms (maximum) in the multiple
CPU system or if any diagnostic target module is mounted on the base unit.

Error clear

The startup of a high-speed interrupt delays for the following period of time.
« Annunciator error: about 30us
« Battery error: about 25us

IP packet transfer function

The startup of a high-speed interrupt delays for about 30ps.

Access command issuance from intelligent function modules, such
as the QJ71C24 and QJ71E71, to the CPU module

The startup of a high-speed interrupt delays for the following period of time.
« Read/write command: (0.060 x (number of device points) + 12) us

« Batch write command: (0.10 x (number of device points)) ps

« Batch read command: (0.13 x (number of device points)) ys

Clock setting using a programming tool

The startup of a high-speed interrupt delays for about 30ps.
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(2) Items disabled when the high-speed interrupt function is used

Item Operation when used

This function is not executed and ignored in high-speed interrupt programs. (No error

External input/output forced on/off
occurs.)

High-speed interrupt programs do not save nor restore data in the index register. If data in
Index register the index register are changed in a high-speed interrupt program, the data are
overwritten.

High-speed interrupt programs do not save nor restore data in local devices. If data in
Local device local devices are changed in a high-speed interrupt program, the data are overwritten in
the program that was being executed before the interrupt.

High-speed interrupt programs do not automatically change the file register name to the
same name as a program. If data in the file register are changed in a high-speed interrupt
program, the data are overwritten in the program that was being executed before the
interrupt.

File register having the same name as a program

High-speed interrupt programs do not automatically change the device comment file
name to the same name as a program. The following data are not updated in a high-
speed interrupt program.

« Comment use (SM650)

» Comment drive (SD650)

« Comment file name (SD651 to SD656)

* Memory card in-use flag (SM604)

* Memory card use conditions (SD604)

« Drive 3/4 in-use flag (SM624)

« Drive 3/4 use conditions (SD624)

Device comment having the same name as a program

(3) Time required for one interrupt program
If exceeded, "WDT ERROR" may occur and the operation of the high-speed interrupt program is not guaranteed.

(4) "Interrupt Program/Fixed Scan Program Setting"” in PLC parameter

For high-speed interrupts, the "High Speed Execution" parameter setting is ignored even when selected.

(5) High-speed I/O refresh function and high-speed buffer transfer function
» Mount the target modules of these functions on the main base unit.
* When the high-speed buffer transfer function is executed, an error does not occur even when the file register
is used exceeding the setting range. Data out of the setting range, however, are not transferred. (There is no

suonnedald ¢'12°¢
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impact on other device data.)

(6) Programming precautions
Refer to the programming precautions for interrupt programs. ([~ Page 82, Section 2.9)

(7) Occurrence of the same interrupt
If the same interrupt factor occurs while a high-speed interrupt program (149) is being executed, the second

interrupt will be ignored.
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3.22 Interrupt from Intelligent Function Module

232

The CPU module can execute an interrupt program (I O) by the interrupt request from the intelligent function module.
For example, the serial communication module can receive data by an interrupt program when the following data
communication functions are executed.

« Data reception during communication by nonprocedural protocol

» Data reception during communication by bidirectional protocol
Using an interrupt program enables a CPU module to receive data quickly.

External device to be communicated

REE R

ﬂ Sends data.
Serial communication

Issues an

module ﬂinterrupt.

Main program H |---: H Main program |

L |

CPU module Interrupt program
execution

To execute an interrupt program by an interrupt from the intelligent function module, select "Intelligent Function Module

Interrupt Pointer Setting" in "Intelligent Function Module Setting" of the PLC system tab in the PLC parameter dialog
box.

O [PLC Parameter] = [PLC System] = [Intelligent Function Module Setting] = [Interrupt Pointer
Setting] button
To configure "Intelligent Function Module Parameter” at the intelligent function module is also required.
For execution of an interrupt program by an interrupt from the intelligent function module, refer to the following.

Manual for the intelligent function module used

For the numbers of interrupt pointers available for an interrupt from the intelligent function module, refer to Page 412,
Section 4.11.
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CHAPTER 3 FUNCTIONS

323 Serial Communication Function not3.16

This function communicates data using the MC protocol by connecting the RS-232 interface of the CPU module and a
personal computer or HMI from other companies with an RS-232 cable. This section describes the specifications,

functions, and settings of the function.

RS-232 cable

Personal computer or
HMI from other companies

Communication
using the MC protocol

Point /s’

® A personal computer or HMI from other companies can communicate only with a CPU module connected to it. It cannot
communicate with stations connected over CC-Link IE, MELSECNET/H, Ethernet, or CC-Link.

@ This function is not used to connect a programming tool or GOT to a CPU module.

® To execute this function with the Q03UDCPU, Q04UDHCPU, Q06UDHCPU, Q10UDHCPU, Q13UDHCPU,
Q20UDHCPU, or Q26UDHCPU, use GX Works2. (GX Developer does not support this function.)

@
N
w
(%]
@
=
o
(@]
o
3
3
c
3.
S
©
=
o
35
T
c
3
s}
=
o
]

@ Note 3.16
Before executing the function with the Q02UCPU, Q03UDCPU, Q04UDHCPU, Q06UDHCPU, Q10UDHCPU,
Q13UDHCPU, Q20UDHCPU, or Q26UDHCPU, check the versions of the CPU module and programming tool used.

(ZF Page 467, Appendix 2)
The Built-in Ethernet port QCPU does not support this function.

233



(1) Specifications

(a) Transmission specifications

The following is the transmission specifications of RS-232 used for this function. Check that the specifications
of the personal computer or HMI from other companies match those in the following table.

Item

Setting range

Default

Communication method

Full-duplex communication

Synchronization method

Asynchronous method

Transmission speed*1 9.6kbps, 19.2kbps, 38.4kbps, 57.6kbps, 115.2kbps 19.2kbps
« Start bit: 1
« Data bit: 8
Data format - L
* Parity bit: Odd
« Stop bit: 1

MC protocol format "2
(automatic detection)

» Format 4 (ASCII)
» Format 5 (binary)

Frame™

* QnA-compatible 3C frame
* QnA-compatible 4C frame

Transmission control

DTR/DSR control

Sum check’

Checked/not checked

Checked

Transmission wait time™"!

No waiting time, 10ms to 150ms (in increments of 10ms)

No waiting time

RUN write setting*1

Permit (selected), prohibited (deselected)

Prohibited (deselected)

Overall cable distance

15m

*1 The item is set in the PLC parameter of the programming tool. ({__5  Page 457, Appendix 1.2.12)
*2 Relationship between the MC protocol formats and frames is shown below.

O : Available, x : Unavailable

Function Format 4 Format 5
QnA-compatible 3C frame (@) x
Communication in ASCII code
QnA-compatible 4C frame (@) x
Communication in binary code QnA-compatible 4C frame x O
(b) RS-232 connector specifications
The following is the specifications of the RS-232 connector of a CPU module.
Appearance Pin number Signal Signal name
1 RD (RXD) Receive data
2 SD (TXD) Send data
3 SG Signal ground
4 - -
Mini-DIN 6 pins 5 DR (DSR) Data setting ready
(female) -
6 ER (DTR) Data terminal ready
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(c) RS-232 cable
Use either of the following RS-232 cables between a personal computer or HMI from other companies and a
CPU module.
* QC30R2 (cable length: 3m)
* CH-M096234-*** (manufactured by CHUGAI Co., Ltd.)
Cable with a Mini-DIN connector on one side and without connector on the other side
*** indicates a cable length, which can be lengthened up to 15m in increments of 0.1m.

(CPU module side) CH-M096234-+ 4 %\ Signal layout of the

CH-M096234-*** connector
on CPU module side

|_ Effective length |

r g
Pin number 1 2 3 4 5 6
Metal shell
Signal RD SD SG - DR ER
Wire core Red Black Green/white - Yellow Brown Shield

Point/

To fix the RS-232 cable to the CPU module, the use of the RS-232 connector disconnection prevention holder (Q6HLD-R2)
is recommended. For the QBHLD-R2, refer to the following.

[ ] Q6HLD-R2 Type RS-232 Connector Disconnection Prevention Holder User's Manual

Q6HLD-R2
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(2) Commands

The following table lists the MC protocol commands that can be executed.

. . Number of
Function Command Processing . .
processing points
In units o | 1401(00 @ 1) | Reads bit devices in units of 1 point ASCII: 3584 points
it devi in uni int.
bits ( ) P BIN: 7168 points
Batch read - - - : - :
In units of 0401(00 01 0) Reads bit devices in units of 16 points. 480 words (7680 points)
words Reads word devices in units of 1 point. 480 points
In units of . ) . ) ) ) ASCII: 3584 points
) 1401(00 O 1) | Writes bit devices in units of 1 point. .
. bits BIN: 7168 points
Batch write In units of 1401(00 01 0) Writes bit devices in units of 16 points. 480 words (7680 points)
words Writes word devices in units of 1 point. 480 points
Reads bit devices in units of 16 points or 32 points
| s of by specifying the device or device number at
n units o
Random read 0403(00 0 0) | random. 96 points
*2*3 words
Reads word devices in units of 1 point or 2 points by
Device specifying the device or device number at random.
memory In units of Sets/resets bit devices in units of 1 point by )
) 1402(00 O 1) o ) . 94 points
bits specifying the device or device number at random.
* Sets/resets bit devices in units of 16 points or 32
Test . s . .
) points by specifying the device or device number at
(random write) | In units of ,
* 1402(00 O 0) | random.
words - — - -
Writes word devices in units of 1 point or 2 points by
specifying the device or device number at random.
. Registers bit devices to be monitored in units of 16 .
Monitor ) ] 96 points
. . In units of points or 32 points.
registration 0801(00 O 0)
%0 *3 %4 words Registers word devices to be monitored in units of 1 96 points
i
point or 2 points. P
) In units of ) ) ) L Number of monitor
Monitor 0802(00 O 0) | Monitors devices registered for monitoring. ) . .
words registration points
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*1 To perform online change, check the "Permit" checkbox under "RUN write setting”.

*2 Devices such as TS, TC, SS, SC, CS, and CC cannot be specified in units of words. For the monitor registration, an
error (4032y) occurs during the monitor operation.

*3 The monitor condition specification cannot be used for these commands.

*4 Do not execute monitor registration from multiple external devices. If executed, the last monitor registration becomes

valid.

*5 Set the number of processing points within the range of the following calculation formula.
(number of word access points) x 12 + (number of double word access points) x 14 < 960
* One point of a bit device corresponds to 16 bits for word access or to 32 bits for double word access.

* One point of a word device corresponds to one word for word access or to two words for double word access.



(3) Accessible devices

The following table lists the accessible devices by the serial communication function.

CHAPTER 3 FUNCTIONS

Device code™’

Category Device Device number range
ASCII Binary
Function input - - Hexadecimal
Function output - - (Cannot be accessed) Hexadecimal
Internal system Function register -— -— Decimal
device
Special relay SM 91y Decimal
Special register SD A9y Decimal
Input X* 9Cy Hexadecimal
Output Y* 9Dy Hexadecimal
Internal relay M * 90y Decimal
Latch relay L* 92y Decimal
Annunciator F* 93y Decimal
Edge relay V* 94y Decimal
Link relay B* A0y Hexadecimal
Data register D* A8y Decimal
Link register w * B4y Hexadecimal
Contact TS Cly - )
Within the device number range of the CPU module
Timer Coil TC Coy accessed. Note, however, that local devices cannot be Decimal
Inte'rnal user Current value ™ C24 accessed.
device
Contact SS C7y
Retentive - .
. Coil SC C6y Decimal
timer
Current value SN C8y
Contact CcS Cay
Counter Coil cC C3y Decimal
Current value CN C5y
Link special relay SB Aly Hexadecimal
Link special register SW B5y Hexadecimal
Step relay S* 98y Decimal
Direct input2 DX A2y Hexadecimal
Direct output*2 DY A3y Hexadecimal
Index register Index register zZ* CCy Decimal
R AFn Within the device number range of the CPU module Decimal
File register File register accessed
ZR BOy Hexadecimal
Extended data . + Binary: Within the device number range of the CPU -
. "3 Extended data register D* A8y module accessed Decimal
register « ASCII: 000000 to 999999 (up to 976.6K points)
Extended link Within the devi b f the CPU modul
3 Extended link register W * B4y fhin e device number range ot e modu’e Hexadecimal
register accessed
*1 This is a code specified in MC protocol messages. When communicating data in ASCII code, specify the code in two
characters. If the code consists of only one character, add "*" (ASCII code: 2Ay) or a space (ASCII code: 20) after the
character.
*2 Devices of DX/DY1000 or later are not available. Use X/Y devices to access devices of X/Y1000 or later.
*3 The QO0UJCPU does not support these devices.
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(4) Setting transmission specifications
Set a transmission speed, sum check status, transmission wait time, and online change status for this function in
the Serial Communication tab of the PLC parameter dialog box. ([~ Page 457, Appendix 1.2.12)
» Select "Use Serial Communication" to communicate with a personal computer or HMI from other companies
using this function.
» Set a transmission speed, sum check status, transmission wait time, and online change status.

PLC Name |PLC System |PLCFile |PLCRAS |Boct File |Program |SFC  |Device |10 Assignmert | Mukiple CPU Sstting  Serisl Communication \
Click here to use the serial
communication function. [~ & [ saia Conmanicatint
r Transmission Speed
18.2Kbps. -
v 5um Check.
Set Transmission speed, Sum P——
check, Transmission wait time, 9 Hovaitme =]
and Run write setting. Onine Change
™ Permit
\ Data f;rmat va\ue:ﬂs wa:g as below.
Daatan apbhi
Print Windows, Print Window Preview Acknowledge XY Assignment Default ‘ End Cancel

(5) Precautions

(a) Switching a connection from an HMI from other companies to a programming tool
A connection device can be switched from a personal computer or HMI from other companies to a
programming tool during communication. However, this operation causes a communication error in the
personal computer or HMI. For a startup method of the personal computer or HMI after it is reconnected to the
CPU module, refer to the manual for the device used.

(b) Transmission speed set in the Transfer Setup screen
When "Use Serial Communication” is selected, the transmission speed set in the Transfer setup screen of the
programming tool is ignored.

(c) Communication error
If any of the following conditions is met, no response is returned (a communication error occurs). Take a
corrective action.
» The serial communication function is set not to be used.
« Communication is made at different transmission speed and data format.

» Aframe to be sent has no correct starting end or terminal.
+ 3C frame format 4: ENQ/CR + LF

* 4C frame format 4: ENQ/CR + LF
« 4C frame format 5 ': DLE+STX/DLE + ETX

*1 When the "Sum Check" checkbox is selected, the sumcheck code is included.
* The frame identification number of a frame to be sent is incorrect.
* The number of transmission bytes is under the header part size.
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(6) Error codes during communication with the serial communication function

The following table lists the error codes (together with their descriptions and corrective actions) sent from the

CPU module to the external device when an error occurs during communication using the serial communication

function.
Error code . L. . i
. Error item Description Corrective action
(hexadecimal)
40004 Refer to the following manual and take corrective
Error detected by the CPU module action
to - (error occurred by other than the serial )
— . [ T] QCPU User's Manual (Hardware Design,
AFFF communication function)
H Maintenance and Inspection)
7155 Unregistered A monitor request was given before monitor | Give a monitor request after registering a device to be
H monitor error registration. monitored.
A CPU module that does not support the Check that the transmission message is addressed to
Request target . L L - )
. serial communication function is specified the CPU module that supports the serial
7157y specification . s .
error as a request target module or is in the communication function. If not, correct the address
specified route. and restart communication.
7164 Request data The requested data or device specification | Check the sent message/requested data of the
H error method is incorrect. external device, correct it, and restart communication.
» Enable the online change and restart
7167 Disabled during | A write command was specified while communication.
H RUN online change is disabled. +» Set the CPU module to STOP and restart
communication.
A subcommand or a command that does Check and correct the sent message of the external
TE40y Command error L - : icati
not exist is specified. device and restart communication.
The number of points specified for random
. . Check and correct the sent message of the external
TE41, Data length error | write/read exceeds the number of points ] o
L device and restart communication.
enabled for communication.
The requested number of points exceeds Check and correct the sent message of the external
TE42y Data count error ) .
the range of the command. device and restart communication.
The device specified does not exist.
. . o " Check and correct the sent message of the external
TE43, Device error The device specified cannot be specified by ] o
. device and restart communication.
the corresponding command.
Do not give continuous requests from the external
7E47 Continuous The next request was received before the device.
H request error response message was returned. Match the monitoring time of timer 1 with the time-out
time of the external device.
The command (frame) section specified is
7E21 Receive header | in error. Check and correct the sent message of the external
H section error The ASCII code received cannot be device and restart communication.
converted into binary.
The command or device specified does not | Check and correct the sent message of the external
TF22, Command error . . N
exist. device and restart communication.
The data (such as ETX, CR+LF) specified
MC protocol . . Check and correct the sent message of the external
TF23y after the character part does not exist or in ] o
message error error device and restart communication.
The calculated sumcheck does not match ) )
TF24, Sumcheck error Review the sumcheck of external device.

the received sumcheck.
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Error code
(hexadecimal)

Error item

Description

Corrective action

The next data was received before the CPU

Reduce the communication speed and restart
communication.
Check the CPU module for momentary power failure.

TF67y Overrun error . ) (For the CPU module, use the special register SD53
module completed receive processing.
to check.)
When an momentary power failure occurs, remove its
cause.
* The stop bit setting does not match.
» Communication line became unstable by | < Match the setting of the CPU module with that of
7F68y Framing error powering on/off the target device. the external device.
* Noise is generated on the « Take noise reduction measures.
communication line.
* The parity bit setting does not match.
» Communication line became unstable by | < Match the setting of the CPU module with that of
7F69y Parity error powering on/off the target device. the external device.

* Noise is generated on the
communication line.

» Take noise reduction measures.
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3.24 service Processing

3.24.1 service processing setting

This function allows to set the time and the number of times of service processing performed at END processing by
parameters.

Processing for requests from peripherals to the CPU module are performed with this function. The processing speed
for the communication response to the requests varies depending on the scan time and communication load. Set the
parameter of the service processing time as follows to achieve an optimal service processing environment for the

system used.

 Setting a longer time can improve the processing speed for the communication response.

 Setting a shorter time can avoid a prolonged scan time caused by the service processing.
Communications from multiple peripherals to the CPU module may slow down the processing speed for the
communication response. Adjust the settings for the system by specifying a longer service processing time or
modifying the parameter settings of the peripherals to set longer timeout times taking the processing speed for the
communication response and increases in scan times into consideration.

Point/’

The service processing refers to the following:
» Communications via intelligent function modules (A link refresh from network modules is not included.)
» Communications via USB cables, RS-232 cables, and the built-in Ethernet port (Communications with
programming tool and GOT)

Using the COM instruction enables service processing during program execution of same performance with service
processing at END processing. Therefore, the high-speed service processing response can be performed even if the

w W
scan time is long. RR
~w
wn @
. @ 2
(1) Parameter setting 38
® T
Set the parameters in the PLC system tab of the PLC parameter dialog box. ° Q
<]
S o
e 8
Service Processing Setting % 3
Execute the process as the scan | 1 5 P
* \ime proceeds e o
[ Specify service process time Ii ms {0.2ms--1000ms) a
Specify service process " "
i -
execution counts Mhites (-0 hirze

(" Execute it while waiting For constant scan sekting

To perform the service processing, select any of the parameter items in the following table. The setting value of
deselected parameter cannot be entered. (Default: Execute the process as the scan time proceeds. = 10%)

Item Description Setting range Remarks
Execute the process as Set the percentage of service processing | * Range: 1to 99%

) . Default when selected =10%
the scan time proceeds. for one scan. * Unit: 1%
Specify service process Set the time of service processing forone | * Range: 0.2ms to 1000ms
. . Default when selected =0.2ms
time. scan. * Unit: 0.1ms
Specify service process Set the number of service processing for | * Range: 1to 10 times Default when selected
execution counts. one scan. * Unit: 1 time =1 time
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Item

Description

Setting range

Remarks

Execute it while waiting
for constant scan setting.

Set whether to perform service
processing during waiting time for
constant scan setting.

Even when the waiting time is
0.2ms or less, the service
processing time (0.2ms) will be
added to the scan time at service

processing execution.

(2) Operations for service processing setting

Operations for each service processing setting is described below.

(a) Operation when "Execute the process as the scan time proceeds."” is selected

* Operation when 10% is set

| : 1119808 LF
c Program execution 3| 8 3l 5|8 <)] J
— =] > o 3 =] = _
Sa 5 3 el 3|8 ER
@ € Tms L (90X ? & | &\ Programming tool
® 2 1 ’ ' [
-~ ; Prad 7 ‘]
END processing | /Request 1 [4-= ] 1]
1 1 N
‘ * ! H
‘ When the time required for processing
c Program execution one request exceeds 10% of one scan
T~ time, the service processing is suspended
83 P l°] p
2E | and the request is processed at END
c2 . -7 processing in the next scan.
N — | END processing |[/Request 2-1 —
7 1
| . \_VJ
‘ P i The service processing time depends on the
c rogram execution scan time (program execution time).
S% S
s 4
» £ 7y -7 R4
B Request 2-2 nl .
® — | END processing P
‘ v Request 3 (4~

v

Point />

If no request data for service processing exists, END processing speeds up by the request processing time. (The CPU
module does not wait for requests.)

» Operation for constant scan setting
The calculation of the service processing time is a calculation of the percentage of the time excluding the
waiting time of the constant scan from the scan time, not a calculation of the percentage of the scan time.

El Operation when 50% is set

0% 50% 100%
T T T T T T T T T T 1

END processing

Program execution

Service processing Waiting time

' 4— Service processing time —»} .

Scan time (constant scan setting)

A
v

Point />

When setting the constant scan, selecting "Execute it while waiting for constant scan setting." can perform the service
processing efficiently. ({5 Page 245, Section 3.24.1 (2) (d))
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(b) Operation when "Specify service process time." is selected

* Operation when 0.5ms is set

=}
3
3
w

R
\ v S SR I R
. 1 ‘al 1 -2—,]4 1 - I-og; ] #(;)l 1
c | Program execution S| e 1219
8 1 ot o 1 g— ) g— 1 5
2 [T [Nl o 1 P! z
= 'pLlg(plpX ! X | @ 1\ Programming tool
. A T T T T T T T
- | END processing | Request 1 |<-—-— i
7 1
1

When the time required for processing one request
exceeds the service processing time (0.5ms) , the

~

Program execution

2\/
- R t1 !
END processing |—roasers 14" /

J 7

{
\\
N
\\\\\
RS
N
~
~.
—
gm
3 2
o
a8
=]
3738
@ O
o o
mCD
=3
ms
ZQ
Oa
T w
S <
S @
® B
wn @
0w 3
5
a @
S o
- >
5 a
O -
=3
2 ®
X ©
%
2 8
8¢
]
=]
Q

Program execution

{F

4
/0
/‘Q‘The scan time increases equally.

| END processing | Request 2 I"

k— 3rd scan —=f- 2nd scan —f-

* Operation when 1ms is set

1

Request 3] —
A —
Request 4

Program execution

Programming tool

Request 5
“
il

JL«

\

oo

Request 1] — 3
S _

®

Request 2

END processing | Reauest 1

Request 2

Several requests are processed until the time exceeds
the specified service processing time (1ms).

When the time exceeds the specified service
processing time, the service processing is suspended
and the request is processed continuously at END
processing of next scan.

Program execution

{F

Request 2

END processing

Request 3

w
N
=
(7]
[]
2
o
@
e
p
o
o
[0]
17}
@,
=1
«Q

Program execution

Bumes buissaooid 80IMIBS | 'HZ'E

Z A 4
N
o>
S 2
23
me
ZQ
Sh=2
© 3
g £
o =
®©
)
=]
e
5 ®
]
(/)5'
Q
8 @
35'
S5
30
® 3
33
Q
@
28
7]
o2
17
@
o
c
L
<

Request 3 b
END processing Request 4 ¥

(— 3rd scan —f— 2nd scan —fk— 1st scan

L7

Point/’

If no request data exists when setting the service processing time, END processing speeds up by the request processing
time. (The CPU module does not wait for requests.)
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(c) Operation when "Specify service process execution counts.” is selected

* Operation when 1 time is set

\ v <] « | o] < | o
’ % % 7| 3 @
= | Program execution ¢ 3 £ o
8 3 g gl g 5
7] p L o X o[ X & Programming tool
» . 7 1] ]
~ | END processing | Request 1 [4=-~ ! /
ll l’
1 1
7 ]
- i
Program execution Regardless of request data size, one request
is processed at one END processing.
,l ,l
e !
. r’ !
END processing | Request2 (4 ',’
Il
’

Even if the program execution time are the same,
the scan time depends on service processing time.

’
’
,

Program execution

{

| END processing | Request 3 |<—”

- 3rd scan —f— 2nd scan —k—

» Operation when 2 times is set

=

|
@mﬂm =

Programming tool

Program execution

<S;<-I
L ]
Request 1
L J
Request 2
Al
Request 3
.
Request 4
Request 5

% ’l 7 ’
] Request 1 I/ /!
~ | END processing Regardless of request data size,
Request 2 two requests are processed at
one END processing.
7 /
¥ 7
\ -
Program execution i
c e ,/
2] Pra 4
o] Request 3 [¢-~ e
c . 7
N | END processing e
‘ Request 4 [4-~

Y

Point />

® \When several devices are connected to one CPU module, each device requests service processing. When the CPU
module receives requests from several devices simultaneously, a single END processing can accept several requests
simultaneously if the service processing count is set to the number of connected devices. This improves response
performance. (Note that the scan time increases by the service processing time.)

@ [f no request data exists when setting the service processing count, END processing speeds up by the request
processing time. (The CPU module does not wait for requests.)
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(d) Operation when "Execute it while waiting for constant scan setting." is selected

Constant scan

10 ms  (05ms~-2000ms)

Program execution
~ o~ [5p) < w
c = — — — —
3 3 8 3 8| 8
2 = = g | &
€ END processing | 2 o} of ¢ | @ E
K] LTI X |p @ eX[e X | X\ Programming tool
(2}
5 Request 1 ¥ ya I,’ /'
© Waiting time ~ N
Request 2 e __-»" Jo/
| - o
* \ ’ 7
i ing i
The service processing is performed
Program execution during waiting time.
C I’ I’
8 II ,I
2 I, ,/
8 END processing | L y
2] Pid ’
5 Request3 |-~ .7
o e
Waiting time e
Request 4 "

\ 7 '

Point/’

® When setting the constant scan, selecting "Execute it while waiting for constant scan setting." can perform the service
processing efficiently.
» When "Execute it while waiting for constant scan setting." is selected

' END processing

Wait time

Program execution

Service processing

&—— Service processing time ———— !

Scan time (constant scan setting) P

A

» When "Execute the process as the scan time proceeds." is selected (50% is set.)

Buisseooid 89IM8S ¥Z'E

0% 50% 100%
T T T T T T T T T T 1

END processing

Bumes buissaooid 80IMIBS | 'HZ'E

Program execution
Service processing Wait time

i
4— Service processing time —»}

A 4

< Scan time (constant scan setting)

® Even when there is no waiting time, the service processing (0.2ms) is performed. Therefore, when the waiting time is less
than 0.2ms, the constant scan time may be exceeded.
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(3) Precautions

The following describes precautions when the service processing setting is configured.

For the following functions, scan time will be increased longer than the specified time during service

processing even if the service processing time specification is set.
* Online change

» Change TC setting
« Local device monitor
* Program memory backup
» Writing/reading data to/from a file register (The scan time will be increased when the write or read
size is large.)
» Writing to/reading from the buffer memory of the intelligent function module (The scan time will be
increased when the write or read size is large.)
* Access to a network module
a) Diagnostic functions (CC IE Control diagnostics, CC IE Field diagnostics, MELSECNET
diagnostics, Ethernet diagnostics, CC-Link/ CC-Link/LT diagnostics)
b) Monitor function (Module access device, Link direct device)

Note that the scan time will be increased much longer if the CPU module receives multiple requests
simultaneously while the service processing count specification is set many.
The response performance of service processing significantly decreases in the following cases. Set service

processing time considering the time-out time of the peripheral.
« Service processing time is set much shorter than the scan time.

« Setting "Execute it while waiting for constant scan setting" results in increase in the scan time and
decrease in the service processing time.

An error of -20us to +30us occurs between the actual processing time and the set service processing time.
When "Specify service process execution counts.” is selected and Ethernet communication is performed, the
scan time increases by the service processing time (approx. 500ms). To keep the time increase 500ms or
less, select an item other than "Specify service process execution counts.". (Example: Select "Specify
service process time." and set a desired time value.)

If communications in the MC protocol are performed with an item other than "Specify service process
execution counts" selected, data inconsistency may occur. To prevent data inconsistency, select "Specify
service process execution counts”.

In the service processing, processing for the requests from each receive port (each intelligent function
module, USB, the RS-232, and built-in Ethernet) is performed one by one. If multiple requests are sent from
a single receive port, the service processing for those requests may not performed in the same scan
regardless of whether or not the service processing time is left. Therefore, when communications are
performed between multiple peripherals via built-in Ethernet port, response time to each peripheral cannot
be shortened even though a longer service processing time is set. In this case, connect peripherals not only
to the built-in Ethernet of the CPU module but also to the Ethernet module to shorten the response time.
Since the processing for a request including accesses to files takes time, responding to the request
necessarily takes time. The processing for request data is performed one by one in the service processing,
and therefore responses to succeeding request data delays when the CPU module receives a request
including accesses to files. For this reason, set a longer timeout time for peripherals when using a system
that regularly send these requests.
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3.25 Initial Device Value

This function registers data used in a program to the device of the CPU module or the buffer memory of the intelligent

function module without a program.

(1) Application

Use of this function can omit device data setting program by initial processing program.

Device memory

SM402
| [MOV  H100 DO | Power-on/STOP/RESET

— RUN
—_—
———{Mov  H2020 D1

At power-off = on, reset, or STOP — RUN

Y

Device memory

Initial device value
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(2) Timing when initial device values are written to the specified device
The CPU module writes data in the specified initial device value file to the specified device or the buffer memory

of the intelligent function module when the CPU module is powered off and then on, is reset, or is set to the STOP
status and then the RUN status.

4 N\
Program memo
Writing of initial ( 9 Y
Setting of device value Initial .
initial device | device > Specified
value range value file | (At power-off —~on, reset, | device
or STOP — RUN)
Setting of
GX Developer initial device

value range

- J

248

Writing of initial device value
(at power off —on, reset, or
STOP — RUN)

(3) Applicable devices
For devices applicable for this function, refer to the following.

Operating manual for the programming tool used

(4) Setting procedures
For setting procedures of initial device values, refer to the following.

[ 71 Operating manual for the programming tool used

(5) Precautions

(a) When initial device value and latch range are overlapped

In that case, the initial device value data takes priority. Therefore, the latch range data will be overwritten to the
initial device value data after the CPU module is powered off and then on.

(b) Area disabling the initial device value setting when the CPU module is set from
STOP to RUN

The initial device values are also reflected when the CPU module is set from STOP to RUN.

For an area where the initial device values should not be set when the CPU module is set from STOP to RUN
(data that are set when the CPU module is powered off and then on and changed by a program), this function
cannot be used.

Use an instruction such as the MOV instruction in the main routine program so that the initial device values will
be set to the specified devices.

Use the TO instruction to write data to the buffer memory of the intelligent function module.
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(c) Devices that require module synchronization setting
To set the following devices for the initial device value setting range, set "Module Synchronization" in the PLC
system tab of the PLC parameter dialog box.
If the setting is not configured, the initial device values may not be set to the target module properly.
* Intelligent function module device (UO\GO)
« Link direct device (JO\W0O, JO\SWO)
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3.26 Battery Life-prolonging Function ot s

This function extends the life of battery installed in the CPU module by restricting data to be held by the battery to clock
data only. This function initializes all data other than the clock data when the CPU module is powered off or is reset.

Data held by a battery

Description

Error history

The number of error history data is initialized to zero.

Latch device (L)

Cleared to zero.

Device in the latch range

Cleared to zero.

Standard RAM

Formatted (cleared to zero).

File register assigned to
the standard RAM

Set "Use the same file name as the program." | Afile is deleted.

Set "Use the following file".

Afile is deleted (A file is recreated at power-on or reset.
(Data is cleared to zero.))

(1)

Setting

Set the function in the 1/0 Assignment tab of the PLC parameter dialog box.

(2)

1. Configure the 1/0 assignment setting.

2. Click the  swichs=tting | button.

3. Enter 0001 to the switch 3 of the slot where the CPU module is mounted. (When entering the
value to a slot in another station, the value is ignored.)

Switch Setting for I/0 and Intelligent Function Module

Input Format |HE: -

Slot

Model Hame

Switchl | Switch? | Switch3 | Switchd | SwitchS &

PLC

0001

oo [~ o fen [ feo o [ 2

5 |88y

10 |9(*-9)

11 [10*-10)

1z [t 11

14|13 15

)
)
15 [180%-12)
)
)

15 [140*-14

1F you use Inteligent Function Madule, able to sat sach moduls with puldown Format by following function,
- Switch Setting of Intelligent Function Module in project tree,

End

Cancel

Battery life

For the life of battery installed in the CPU module when the battery life-prolonging function is used, refer to the
following.

QCPU User's Manual (Hardware Design, Maintenance and Inspection)

9 Note
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3.17

The High-speed Universal model QCPU and Universal model Process CPU do not support this function.
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3.27 Memory Check Function

This function checks whether data in the memories of the CPU module are not changed due to such as excessive

electric noise.
Since the CPU module automatically checks a memory, setting for enabling this function is unnecessary.
This function does not require processing time.

(1) Data to be checked

(a) Program
The program during execution is compared with the user program written to the program memory.
If they do not match, a stop error, "RAM ERROR" (error code: 1160) is detected.

(b) Parameter
The parameters are compared with the ones written to the parameter-valid drive.

(c) Device memory
If the CPU module detects the change of data in the device memory, a stop error, "/RAM ERROR" (error code:
1161) occurs. For the Universal model QCPU whose serial number (first five digits) is "13022" or later, the
device information, which contains data change information, can be checked in SD927 and SD928. For details
on the special register, refer to the following.

[ [} QCPU User's Manual (Hardware Design, Maintenance and Inspection)

(2) Execution timing
* Program: At program execution

» Parameter:
* When the CPU module is powered off and then on

* When the CPU module is reset
* When the CPU module is set from STOP to RUN after data are written to it

» Device memory: When device data are read
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3.28 Program Cache Memory Auto Recovery Function notes.s

This function is to restore the error location automatically by using data in the program memory, which are stored in the

flash ROM, when the memory check function ([_5— Page 251, Section 3.27) detects an error in the program cache
memory. This function enables the CPU module to continue its operation even if an error such as change of data in the
program cache memory occurs due to noise.

(1) Execution condition
The function is executed when the following conditions are all met.
* The CPU module is in RUN status.
» Data in the program memory match those in the program cache memory.

Note that the function is not executed in the following conditions even though the above conditions are met, and
"RAM ERROR" (error code: 1160) occurs.

» The change of data in the program cache memory was detected while the following operations were being
performed with the CPU module during RUN.

O : The auto recovery processing is performed and no error occurs. A : An error occurs depending on the condition. x: An error occurs.

Operation item Unive-rsal -modfeI-QCPU with a serial m-meer Univer-sal rrlode-l C-ICPU with a serial number
(first five digits) of "12121" or earlier (first five digits) of "12122" or later
Online change (ladder mode) x A
Password registration (program files) x e}
Program memory batch download x A
Export to ROM format x e}
Write to PLC (device comments) x A
*1 If the change of data is detected while data in the program cache memory are being transferred to the program memory

(while the following window is being displayed on the programming tool), the auto recovery processing is not performed
and an error occurs.

Program Memorny Transfer Progress

Transferring,., 82 %

» The change of data in the program cache memory was detected by SFC program.*2

» The change of data in the program cache memory was detected by the dedicated instruction such as the
S(P). instruction.”?

» The change of data in the program cache memory was detected by the rise instruction or the fall

instruction.?

The data in the program cache memory was not restored due to the failure of the memory.

*2 The High-speed Universal model QCPU and Universal model Process CPU execute the function when the change of
data in the program cache memory is detected by the corresponding factors above. (Data are automatically recovered
and no error occurs.)

 Note 3.18

Before executing the function, check the version of the CPU module used.

([[_=— Page 467, Appendix 2)
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Point />

To match the data in the program memory and those in the program cache memory, configure the setting to transfer the data
of the program cache memory to the program memory from "Options" screen.? (=" Page 178, Section 3.12.3 (4))

O [Tool] = [Options]
*2 The transferring of the data in the program cache memory to the program memory is set by default.

Other than the above, you can also use "Program Memory Batch Download" to match the data in the program memory and
those in the program cache memory.

(2) Execution timing
The execution timing of this function is described below.
* When the program is executed
* When data are verified or data are read from the programmable controller

* When any one of the write operations listed under (1) in this section is performed*3

*3 To perform the auto recovery processing when any one of the write operations listed under (1) in this section is
performed, check the version of the CPU module and use the programming tool with the following version or later.
* GX Works2: 1.80J or later
+ GX Developer: 8.102G or later
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3.29 Latch Data Backup to Standard ROM

This function holds (backs up) latch data, such as device data and error history, to the standard ROM without using a

battery when the system is stopped for a long period. This function helps to extend battery life.

@COCQ‘Q.C.COCOCOCOl0l0‘Q‘C.COCOCOCOCOCOCQ‘C.COCOCOCCOCOCQ‘

When a CPU module other than the High-speed Universal model QCPU and Universal model Process CPU executes this
function, the battery life-prolonging function is enabled regardless of its parameter setting. The function is disabled after

backup data are restored.

The status of the function can be checked in SD119 (Battery life-prolonging factor).
For details of the battery life-prolonging function, refer to Page 250, Section 3.26.

(1) Backup target data and file size

The following table lists backup target data and sizes of files where data are stored.

Backup target data

File size (byte)

« File register (R, ZR)"!
» Extended data register (D)*1

Device data | . Extended link register (W)’

64 + 2 x Number of file register points

« Internal user device (M, L, B, F, V, T, ST, C, D, W)
« Index register (Z)/standard device register (Z)

File sizes differ depending on the CPU module used.”

CPU module Serial No. (first 5 digits) File size (byte)
Error history QO0UJCPU, QO0UCPU, 11042 or earlier 87210
QO1UCPU 11043 or later 89790
11042 or earlier 87210
Module error collection file (stored in the system memory)™® Qo2uCPY 11043 or later 93630
QnUD(H)CPU, 11042 or earlier 110890
QnUDE(H)CPU 11043 or later 117310
File transfer error history 17011 or earlier 124952
17012 to 17102 132582
QO3UDVCPU
17103 or later 132608
SFC program continuation start information 18052 or later 132634
Q04UDVCPU, 17011 or earlier 144152
QO04UDPVCPU, 17012 to 17102 151782
Sampling trace information QO6UDVCPU, 17103 or later 151808
QO6UDPVCPU 18052 or later 151834
Q13UDVCPU, 17011 or earlier 184728
Q13UDPVCPU, 17012 to 17102 192358
Scan time measurement information Q26UDVCPU, 17103 or later 192384
Q26UDPVCPU 18052 or later 192410
Standard RAM system data™® " 4
Standard RAM directory data™ ™ 14212

Trace setting (Sampling trace file)*6

16 + Sampling trace file size

Module error collection file (stored in the standard RAM)

92 + 64 x Maximum number of module errors
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CHAPTER 3 FUNCTIONS

Backup target data

File size (byte)

Parameter °

Intelligent function module parameter*5

Program"®

Device comment ®

Initial device value™

Drive heading™®

Boot setting file™

Remote password*5

16 + File size
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*1 The data are backed up only when the file register in the standard RAM is used and the following parameter is set.
» CPU modules other than the High-speed Universal model QCPU and Universal model Process CPU: Check the

"Transfer to Standard ROM at Latch data backup operation" checkbox on the PLC file tab. ((__3 Page 441,
Appendix 1.2.3)
+ High-speed Universal model QCPU and Universal model Process CPU: Check the "Backup all files in the internal

of standard RAM" checkbox on the PLC system tab. ((__5  Page 439, Appendix 1.2.2)
*2 The data are backed up only when the Universal model QCPU whose serial number (first five digits) is "10042" or later is
used.
*3 The data are backed up regardless of the setting status of the module error collection function.
*4 The data are backed up regardless of the existence of files in the standard RAM if the "Backup all files in the internal of
standard RAM" checkbox is checked on the PLC system tab.
*5 Only the High-speed Universal model QCPU and Universal model Process CPU back up these data.
*6 A storage file is created only when the trace registration has been made. The data are not backed up in the following
cases.
+ Trace settings are stored in a memory card.
+ Trace settings are not written to the CPU module.
*7 These are sizes when the device assignment is default. Sizes differ depending on parameter settings.

(2) Execution using a contact

(a) Setting method

Check the "Execute by contact" checkbox and set a contact for the latch data backup operation in the PLC
system tab of the PLC parameter dialog box. (Devices X, M, or B can be selected.)

Latch Data Backup Function
Check this checkbox ————» |v Execute by Conkack

and set a contact.
Dewvice Marne -

[~ Backup all files in standard RAM

(b) Execution method

Backup starts at the rise of a contact (off — on).
After the backup operation is completed, the BAT.LED of the CPU module flashes (green). The module is in the
standby status and is ready to be powered off.

(c) Precautions

» Backup data are the data when the contact is on (END processing). To run the CPU module again after the
backup operation, power on or reset the CPU module.

« Since the status of the contact is checked during execution of the END instruction, data are not backed up
even if the contact is turned on — off — on, or off — on — off within one scan.

* In the following cases, data are not backed up unless the contact is turned off and then on.

» The device X is set as a contact, the backup operation is performed by turning off and then
on the contact, and the CPU module is powered off and then on or is reset without turning
off the contact.

» The device M or B is set as a contact and the backup operation is performed by turning off
and then on the contact.
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(3) Execution by remote operation

(a) Execution method

Open a dialog box to execute a remote operation.

Q) [Online]=> [Latch Data Backup]=> [Backup]

MELSOFT Series GX Works2 X

'i Are you sure to backup the data to standard ROM in order to execute latch data backup operation?
.

Caukion

- The data ko be backed up includes device memory, error history, trace information and SFC program stark information.

All file of standard RAM will become backup targek according bo "PLC System Setting” "Latch Data Backup Function” setting of

PLZ parameter,

- Device memory includes all devices (M,L,EB,F,V,T,5T,C,0,W,Z) are targets, and when back up file register simultaneously, parameter settings
are reguired,

- When the PLC is turned on or reset, operation will start based on the backup contents,

- If the PLC is in RUM status, it will be changed ko STOP,

After the backup operation is completed, the BAT. LED of the CPU module flashes (green). The module is in
the standby status and is ready to be powered off. Backup data are the data at the execution of remote
operation. For details, refer to the following.

(4) Restoring backup data
The backup data are automatically restored when:
» the CPU module is powered off and then on, or
+ the CPU module is reset.

Whether to restore data once after backup or per above operation is set by SM676 (Specification of restore
repeated execution).

Status of SM676 at backup operation Restoration operation
. Data are restored once when the CPU module is powered off
SM676 is off. .
and then on or is reset after backup.
Data are restored whenever the CPU module is powered off and
) then on or is reset after backup.
SM676 is on.

Data are repeatedly restored until the backup data are deleted or
the latch data are backed up next time.
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After backup data are restored, the BAT.LED on the CPU module turns on (green) for five seconds.

Point/

If the number of device points configured in the parameter setting and the number of device points at the time of backup are
different, "RESTORE ERROR" (error code: 2220) is detected when the backup data are restored, and data restoration is not
normally completed.
(Data will be restored again when the CPU module is powered off and then on or is reset in the next time.)
Perform any of the following operations to normally complete restoring data.

* Return the status of data when the parameters are backed up.

» Delete the backup data.

» Backup data again.
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(5) Deleting backup data

The backup data can be deleted in the following screen. (Stop the CPU module before deleting the backup data.
This operation cannot be performed when the CPU module is in the RUN status.)

L) [Online]=>[Latch Data Backup]=>[Delete Backup Data]

Also, information of special registers (SD671 to SD675) can be initialized (cleared to 0) by deleting the backup
data.

MELSOFT Series GX Works2 X

T Are you sure ko delete data For operating latch data backup from the standard ROM?
L3

-

Caukion

- It will delete backup device memoary, errar histary, trace information, SFC program continuing skart information,

The target file will be the target to be deleted when backup all files of standard RAM according ko "PLC System Setting” "Lakch Data Backup Function”
sefkting

of PLC parameter,

- Do niok transfer the backup data From standard ROM when PLC power is ONRESET.

- Unable to execute when PLC is in online change state.

(6) Checking the status in the special relay and special register
The execution status of the function and the restoration operation status can be checked in SM671, SM676, and
SD671 to SD679. For details, refer to the following.

QCPU User's Manual (Hardware Design, Maintenance and Inspection)

(7) Precautions
The following provides precautions for backing up latch data.
» Do not power off or reset the CPU module during backup of latch data. If performed, "RESTORE ERROR"
(error code: 2221) occurs, and the backup data is not restored. (The backup data will be deleted.)
Even if the backup data exists, the initial device value has a priority over the backup data when the initial

device value is set. Therefore, the device where the initial device value setting is configured is overwritten by
the device data of the initial device value after reflecting the backup data.

Even if the latch device or latch range setting is used, backup data has a priority. Therefore, even when data
of latch device and latch range setting are changed after backup, it is overwritten by data backed up when

the CPU module is powered off and then on or is reset.

» Devices where local device range setting is configured are not backed up. They are initialized (cleared to 0)
when the CPU module is powered off and then on or is reset.

* When the number of writes to the standard ROM exceeds 100,000 times ("FLASH ROM ERROR" (error
code: 1610) is detected), data may not be normally backed up.

» Backup data cannot be deleted unless the data are deleted or the storage location memory (standard ROM)

for the backup data is formatted.

The following operations cannot be performed during latch data backup. Perform them after the backup

operation. If performed, an error is displayed on the programming tool.
» Format PLC memory (standard ROM only)

« Latch data backup by remote operation

* Online change (ladder mode, files, function block)

* Program Memory Batch Download

» Write to PLC (Flash ROM)

+ CPU module change function with memory card

* CPU module data backup/restoration function

* When the High-speed Universal model QCPU and Universal model Process CPU are used and the "Backup

all files in the internal of standard RAM" checkbox is checked in parameter, "RESTORE ERROR" (error
code: 2228) occurs if the size of the standard RAM is smaller than the backup data.
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3.30 Writing/Reading Device Data to/from Standard ROM

This function writes device data to the standard ROM. Writing the fixed values for operation and operation results to
the standard ROM can prevent losing data due to low battery. Also, timing of writing to the standard ROM can be set by
an instruction.

(1) Execution method

Device data are written to the standard ROM by the SP.DEVST instruction.
The device data written to the standard ROM is read to the specified device by the S(P).DEVLD instruction.

(2) Devices that can be written to the standard ROM

The following table lists the devices whose data can be written to the standard ROM.

Device Storage location

X,Y,M,L,B,FVTSTC,D", W2 sm, sSD, SB, SW, R, ZR Standard ROM (device data storage location)

*1 The extended data register (D) is included.
*2 The extended link register (W) is included.

(3) Setting method

The area for storing the device data is set in the standard ROM by the PLC file tab of the PLC parameter dialog
box.

File used for SP.DEWST)S.DEYLD Instruction

7 Mok Used
(o Use the Following file
Corresponding Memory | J
File: Mame
Set a file size Fm— | : REalE
(Afile name is fixed to DEVSTORE). ——— |- aints
{1K--512K Paints)

(a) File size setting

The capacity that can be set varies depending on the CPU module.

CPU module Setting range
QO00UJCPU, QO0UCPU, Q01UCPU 1K Points (fixed)
Q02UCPU 1 to 16K Points
QnUD(H)CPU, Built-in Ethernet port QCPU 1 to 512K Points

For details of the instructions, refer to the following.
[ T} MELSEC-Q/L Programming Manual (Common Instruction)
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3.31 CPU Module Change Function with Memory Card @3

This function backs up all the data (only the file register files and latch-target device data) in a CPU module to a
memory card or SD memory card. The data backed up can be restored to a replaced CPU module.

1) Back up data to CPU module
a memory card or Program memory

SD memory card. Standard RAM

IIIIIIIIIIIIIIIIIIII> Standard ROM
<IIIIIIIIIIIIIIIIIIII Device data

3) Restore the
backup data.

A memory card or
SD memory card for
storing backup data

System data

{alelalalafa}

Programming tool

falelalalula}

This function consists of the following two functions.
« Data backup for the CPU module change function: [~ 5~ Page 263, Section 3.31.1
« Restoration for the CPU module change function: [ 3~ Page 272, Section 3.31.2

 Note 3.19

The QO0UJCPU, QO0UCPU, and Q01UCPU do not support this function.
Before executing the function with the Q02UCPU, Q03UDCPU, Q04UDHCPU, Q0O6UDHCPU, Q13UDHCPU,
Q26UDHCPU, or QnUDE(H)CPU, check the versions of the CPU module and programming tool used.

([[_=— Page 467, Appendix 2)
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(1) Backup data file

After data are backed up, a backup data file "MEMBKUPO0.QBP" is created in a memory card or SD memory card.
Only one backup data file can be stored to each card. If a backup data file has existed in the card, the data in the

file are overwritten whenever the backup operation is performed.w2

*1 If there is no parameter file in the CPU module where the backup data are restored, and there is a parameter file in the
memory card or SD memory card, the CPU module operates using the parameter settings in the card.

*2 When data are backed up to a Flash card, only a backup data file is stored. (Other files cannot be stored.)

To delete a backup data file, perform the following operation using a programming tool.
O [Online] &> [Delete PLC Data]

(2) Backup data details

(a) Backup target data
The following table lists the backup target data.

Backup data (drive) Description Backup selection by the user
Program memory (drive 0) All data in the program memory (drive 0) !
Standard RAM (drive 3)" All data in the standard RAM (drive 3) Selectable
Standard ROM (drive 4) All data in the standard ROM (drive 4)

. 0 Internal user device
Device data Not selectable

(L,B,F,V,T,ST,C,D,W)
(Data are automatically backed up by the
Data managed by the system (such as error system.)

System data .
history)

*1 Data in the program cache memory are backed up.
*2 Only data in the latch relay (L) and devices to which the latch range can be set are backed up.
*3 When an extended SRAM cassette is used, data in the cassette are also backed up.

w
w
=
@]
T
[
<
19
a
=
o
(@)
>
)
]
Q
[0
e
c
>
3!
[=2
o
=
3
=
>0
<
o
3
o
3
<
Q
o
a

261



(b) Data size

The following table lists the maximum size of data to be backed up.

(Unit: K byte)

. QO3UD/ QO04UDH/ QO6UDH/ Q10UDH/
Backup target data (drive) QO02UCPU
QO3UDECPU QO04UDEHCPU | Q0O6UDEHCPU | Q10UDEHCPU
Program memory (drive 0) 82 124 164 244 408
Standard RAM (drive 3) 130 194 258 770 1026
Standard ROM (drive 4) 516 1032 1032 1032 2056
Device data 128 128 128 128 128
System data 41 64 64 64 64
Total (maximum) 897 1542 1646 2238 3682
. Q13UDH/ Q20UDH/ Q26UDH/
Backup target data (drive) Q50UDEHCPU | Q100UDEHCPU
Q13UDEHCPU | Q20UDEHCPU | Q26UDEHCPU
Program memory (drive 0) 528 808 1048 2008 4008
Standard RAM (drive 3) 1026 1282 1282 1538 1794
Standard ROM (drive 4) 2056 4104 4104 8200 16392
Device data 128 128 128 128 128
System data 64 64 64 64 64
Total (maximum) 3802 6386 6626 11938 22386
. Q04UDVCPU/ QO06UDVCPU/ | Q13UDVCPU/ Q26UDVCPU/
Backup target data (drive) QO03UDVCPU
Q04UDPVCPU | Q06UDPVCPU | Q13UDPVCPU | Q26UDPVCPU
Program memory (drive 0) 124 164 244 528 1048
Standard RAM (drive 3) (without
204 268 780 1036 1292
an extended SRAM cassette)
With an extended SRAM
1228 1292 1804 2060 2316
cassette (1M)
With an extended SRAM
2252 2316 2828 3084 3340
cassette (2M)
With an extended SRAM
4300 4364 4876 5132 5388
cassette (4M)
With an extended SRAM
8396 8460 8972 9228 9484
cassette (8M)
Standard ROM (drive 4) 1034 1034 1034 2059 4110
Device data 130 170 170 250 250
System data 70 70 70 70 70
Total (maximum) (without an
1562 1706 2298 3943 6770

extended SRAM cassette)

The backup data size can be checked by the following methods.

* On the window of a programming tool

+ In SD698 and SD699”"
*1 The data size is checked after the backup operation starts.
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3.31.1 Dpata backup for the CPU module change function

This function backs up all the data (only the file register files and latch-target device data) in a CPU module to a
memory card or SD memory card. If a memory card or SD memory card is used in a running system, users can stop its
operation, change the card, and back up data to another card.

(1) Data backup using contacts

(a) Setting method
To back up data using contacts, turn on the devices set in the PLC Module Change Setting window, opened by
clicking the button on the PLC system tab of the PLC parameter dialog box.

PLC Module Change Setting g|

EBackup Setting For Memory Card by Contact

Backup Start Setup Contact  Device Name || ~
Backup Start Contack Device Mame -

Backup Target Data Options

¥ Program memory | | [ Farmat memary card before backup

[ Standard RAM I Auta restare at turn OFF-=OM or reset
v Standard ROM 0

~
Title Setting

‘When no setting is specified, the time when the backup was executed is set.

Set a backup contact, karget data for backup, options and title,

When no target backup data is selected, only the device data and systern data are backed up.

Default Check | End Cancel
Item Description Setting range Default
Backup Start Setup At the rise of the selected device among the items shown | Available devices?
Contact™ in the right column, backup is ready to start. + X (0 to 1FFF)

At the rise of the selected device among the items shown | * M (0 to 8191)3

Backup Start Contact .
ackup start Lontac in the right column, backup enters execution status. + B (0to 1FFF)?

* Program memory (drive 0)
« Standard RAM (drive 3) All drives are backed up.
+ Standard ROM (drive 4)

Select data to be backed up stored in any of memories

Backup Target Data 4

shown in right column.

Format memory card Select whether to format a memory card before backup. Formatted Deselected
before backup Selected/deselected

uonouny abueyd sinpow NdO a8yl oy dnyoeq eleq |L'LE'S
pieD Alowapy yum uonouny ebueyd sNpopy NdO LE'E

A title based on the time of backup
is set.

(Example) If data are backed up at
12 p.m. on October 1, 2008,
"200810011200" is set.

Set a title for a backup data file stored in a memory card | 32 characters (16 in two-byte

N . %5
Title Setting or SD memory card. characters)

*1 The CPU module enters the STOP status at the rise of the backup start setup contact, the backup start contact cannot
be turned on in the sequence program.

*2 Set different devices for the backup start setup contact and backup start contact.

*3 These are the setting range for the default number of points. The setting range will be M (0 to 61439) and B (0 to OEFFF)
when the number of internal user device points is set to the maximum, 60K points.

*4 If no backup target data is selected, only device data and system data are backed up.

*5 Aftitle is used to identify backup data. The title of the backup data stored in a memory card or SD memory card can be
checked on the window opened by selecting [Delete PLC Data] from the menu using a programming tool.
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(b) Operating procedure

Turn on the backup start setup contact first, and then the backup start contact. Data are not backed up when
only the backup start contact is on.

Turn on the backup start setup contact.

!

Preparation for backup:

1) Set the CPU module to the STOP
status.

2) Stop operations that use the memory
card or SD memory card inserted so that
the card can be removed.

1) Check that the preparation for backup
is completed by the following methods.
-Check the LEDs.

- Check the special relay and special
register.

(a) SM691 is on.

(b) SD690 stores 2h.

2) Remove the card.

3) Insert another memory card or SD
memory card for storing backup data.

4) Turn on the backup start setup contact.

l

Back up data.

v v

Check that the backup is completed by Check the backup error™.
the following methods. - Check the LEDs.

- Check the LEDs. * Check the special relay and special
- Check the special relay and special register.

register. (a) SM691 is on.

(a) SM691 is on. (b) SD690 stores FFh.

(b) SD690 stores 4h. (c) SD689 stores the error cause.

[ : Operation of the CPU module
l:l : Operation by a user

*1 Since the SM691 (Backup start preparation status flag) is on, data can be backed up again by turning off and then on the
backup start contact.
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(c) Operation of data backup using contacts
The following figure shows the operations of the backup start setup contact, backup start contact, SM691
(Backup start preparation status flag), and SD690 (Backup status).

Backup start setup request from Backup start request from
the programming tool or the backup start the programming tool or the backup
setup contact is turned on. start contact is turned on.
| Backup start

Before backup start y Backup start prepared | preparation completed y Backup in execution | Backup completed

Backup start ON T
setup contact OFF

SM691
(Backup start ON
preparation status  OFF
flag)

ON
Backup start

contact OFF

SD690 ‘ | |
(Backup status) 0 1 2 <

If the backup start contact is turned on while the value in SD690 is O (Before backup start) or 1 (Backup start

<

4

prepared), data are not backed up.
If the backup start contact is on before the value in SD690 becomes 2y (Backup start preparation completed),

turning off and then on the backup start contact again while the value in SD690 is 2, (Backup start preparation

completed) starts backup.

(2) Data backup using a programming tool
Data backup using a programming tool can be performed on the "Create Backup Data for PLC Module Change"
window.

'S [Online] = [PLC Module Change] => [Create Backup Data]

For details, refer to the following.

Operating manual for the programming tool used

uonouny abueyd sinpow NdO a8yl oy dnyoeq eleq |L'LE'S
pieD Alowapy yum uonouny ebueyd sNpopy NdO LE'E
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(3) Data backup operation details

(a) Changing a memory card or SD memory card

If a memory card or SD memory card is being used in a running system, the card can be changed to another
card after the status of the data backup function shifts into the ready status. (SM609 (Memory card
removel/insert enable flag) does not need to be turned on.) Upon the status change, the CPU module turns off
SM604 (Memory card in-use flag).

(b) Data backup operation status

The following table lists the backup operation status.

Status Description Value in SD690

Before backup start Data backup processing has not been started. Oy

A memory card or SD memory card can be changed (removed
Backup start prepared ) 14
and inserted).

Backup start preparation completed Backup target data are set. 24
Backup in execution Data are being backed up. 3y
Backup completed Data have been backed up normally 4y
Backup error Data backup has failed and an error has occurred. FFy

( Start )
v

Before backup start

/N

Backup start setup request The backup start setup
from the programming tool contact is turned on.

NS

Backup start prepared

Backup is ready to start.

Backup start preparation
completed

/N

Backup start request The backup start
from the programming tool contact is turned on.

\ / Data are backed up again.

Backup in execution

Data have been backed up to Data backup has failed.
a memory card or SD memory card.

l |

Backup completed Backup error

PR 4
A

( End )
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(c) Operations of the special relay and special register*1
The following figure shows the operations of SM609 (Memory card remove/insert enable flag), SM691 (Backup
start preparation status flag), and SD690 (Backup status).

Backup start setup request from Backup start request from
the programming tool or the backup the programming tool or the backup
start setup contact is turned on. start contact is turned on.

, Backup start |

Before backup start | Backup start prepared | preparation completed yBackup in execution| Backup completed

SM609
(Memory card ON
enable flag) OFF
SM691
(Backup start ON

preparation OFF

I

|

|

|

|

|

|

:

remove/insert :
|

I

|

I

|

|

:

status flag) |
|

T | |
|

N
w

o <0 X 1 X X X & )

*1 For details of the special relay and special register used for this function, refer to the following.

[ L] QCPU User's Manual (Hardware Design, Maintenance and Inspection)
*2 This special relay is turned on/off by the system.

(d) Operating status of the CPU module
After END processing where the backup start setup request is accepted, the CPU module changes its
operating status to STOP. Data can be backed up regardless of the operating status. After the data backup
processing ends, power off and then on or reset the CPU module. (If only the RESET/STOP/RUN switch is
moved to RUN without power-on or reset, the operating status of the CPU module remains in STOP.)

Backup start setup request from Backup start request from
the programming tool or the backup start the programming tool or the backup
setup contact is turned on. start contact is turned on.

I Backup start I

Before backup start y Backup start prepared | preparation completed y Backup in execution | Backup completed

CPU operating RUN/STOP™ '\ -
status </PAUSE SToP

*1 The status includes a stop error.
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(4) LED indication
The LEDs on the front of the CPU module indicate backup status.

Value stored in

Backup status

LED indication

SD690
2y Backup start preparation completed | MODE: Flash (green), BAT.: Flash (green)
Indication status changes as follows at 800ms intervals.
1) MODE: Flash (green), BAT.: On (green)
3 Backup in execution v
H P 2) MODE: Flash (green), BAT.: On (green), USER: On (red)
{
3) MODE: Flash (green), USER: On (red)
4y Backup completed MODE: Flash (green), BAT.: Flash (green), BOOT: Flash (green)
FFy Backup error MODE: Flash (green), USER.: Flash (red), BAT.: Flash (green)
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(5) Error causes

Even when backup is not completed successfully, a diagnostic error is not detected. In that case, the error cause
is stored in SD689 (Backup error factor) or the error response is returned to the programming tool.

Value stored | Errorresponse
i Error cause
in SD689 number
» Backup started without a memory card or SD memory card being inserted.
100, A1FEL2 + Backup started while use of the SD memory card is disabled with the SD memory card lock switch.
H H » Backup preparation or backup started while use of the SD memory card is disabled by SM606 (SD
memory card forced disable instruction).
200 Size of backup target data exceeds the capacity of a memory card or SD memory card used.
H Free space of the standard RAM in a restoration-target CPU module is not enough.
3004 - Write protection has been set to a memory card or SD memory card used.
400y - Writing data to a memory card or SD memory card did not complete normally.
500y - Reading data from a target drive did not complete normally (a program memory read error).
503y - Reading data from a target drive did not complete normally (a standard RAM read error).
504y - Reading data from a target drive did not complete normally (a standard ROM read error).
510y - Reading data from a target drive did not complete normally (a system data read error).
GOOH*1 4335,_(2 Another backup preparation started while data were being backed up to the standard ROM.
601y 410A42 Backup started while data were being written to the running CPU module (during online change).
602, 4336, Backup preparation started while an external device (FTP client) is communicating with the CPU
H H module using the FTP.
40823,
- . Another backup preparation or backup started while data were being backed up.
43304
- 4333,_(2 Backup started while the CPU module was in "Before backup start" (SD690 = 0).
603H*1 4276H*2 Backup preparation started while the data logging function was being executed.
*1 9 Backup preparation started while the iQ Sensor Solution function (data backup/restoration) was
607y 48004 .
being executed.
1 0 Backup preparation started while the CPU module data backup/restoration function was being
609y 4C1Fy
executed.
*1 0 Backup preparation started when a block password for which "Execution Program Protection Setting"
7014 4426
was enabled was set.

*1 Only when data are backed up using contacts

*2 Only when data are backed up using a programming tool
*3 When data are backed up from another boot source

*4 When data are backed up from the same boot source
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(6) Operations and functions that cannot be performed during backup

The following table lists the operations and functions that cannot be performed during backup.

Operation and function

Operation using programming tool

Change TC setting

Online change (ladder mode)

Online change (inactive block) for SFC program

Write to PLC (including writing data to the CPU module during RUN)

Remote latch clear

Password registration

Format PLC memory

Arrange PLC memory

Delete PLC data

Write/delete PLC user data

Program Memory Batch Download

Export to ROM Format

Latch data backup to standard ROM

Monitor condition setup

Executional conditioned device test

Sampling trace registration

Operation using CPU Module Logging
Configuration Tool

Data logging function

Others

Latch clear by using the special relay and special register areas

File transfer function (FTP) for the built-in Ethernet function

Data backup/restoration function for the iQ Sensor Solution function

CPU module data backup/restoration function

Operation history function
» Operation history display and data update (only during restoration)
* Operation history clear (only during restoration)
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(7) Precautions

» Do not perform the following operations during data backup.
* Insertion/removal of a memory card or SD memory card

» Power-off of the CPU module
* Reset

« Even when parameters that are backed up using contacts are booted to the Universal model QCPU whose
serial number (first five digits) is "10101" or earlier, parameters are ignored. In this case, even if the backup

start setup contact or backup start contact set in parameter is turned on, the operating status of the CPU
module does not change. (No diagnostic error is detected.)
* When the data backup operation is ready, the CPU module stops the operations of the following functions.

The operations do not resume even after the data backup operation ends.
* Refresh of network modules

* Refresh of CC-Link IE Field Network Basic
+ Data link transfer
« Auto refresh of intelligent function modules
* Auto refresh of CPU shared memory
 Simple PLC communication function
« Data cannot be backed up while data logging is being executed. Stop the data logging processing, and then
start the data backup operation. For how to stop the data logging processing, refer to the following.
QnUDVCPU/LCPU User's Manual (Data Logging Function)
« If the data backup processing is performed while the CPU module is locked with a security key, an error
occurs.
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3.31.2 Restoration for the CPU module change function

272

This function restores data backed up in a memory card or SD memory card to a replaced CPU module.

(1)

(2)

Restoration using a programming tool

Data restoration using a programming tool can be performed on the "Restoration execution from backup data

window.

O [Online] = [PLC Module Change] => [Restore]

Click "Execute" to start restoration, select "Yes" in the screen appears, and power off and on or reset the CPU
module. The restored data becomes valid. For details, refer to the following.

Operating manual for the programming tool used

Automatic restoration
Check the "Auto restore at turn OFF — ON or reset" checkbox in the PLC Module Change Setting window,

opened by clicking the button in the PLC system tab of the PLC parameter dialog box. ({5 Page 264, Section
3.31.1 (1) (b)) After data are backed up and the CPU module is powered off and then on or is reset, restoration
automatically starts. Optional items listed in the following table can be set at the same time.

. L. Powering off and then on or resetting the CPU module
Option setting item — -
First time Second time and later
Restore for the first time only' 2 | Restored Not restored (The CPU module operates the memory card as usual.)™®
Restore every time Restored Restored

*1 This setting is valid only when backup data are stored in the ATA card or SRAM card.
Note if the write protect switch of the SRAM card is set to be valid (write protection), the setting does not become valid
and the data are restored even after the first time. ("RESTORE ERROR" (error code: 2226) occurs.)

*2 When using the FLASH card, restoration can be performed even after the first time.

*3 Data are restored using a programming tool for the second time and later.

Data are restored during initial processing after the CPU module is powered off and then on or is reset. After the
data are restored, the operating status of the CPU module shifts to the one set with the RUN/STOP/RESET
switch. Therefore, powering off and then on or resetting the CPU module again is not required.

If a memory card or SD memory card needs to be changed after restoration, turn on SM609 (Memory card
remove/insert enable flag), check that SM600 (Memory card usable flags) turns off, and then change the card.
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(3) Restoration behavior of data backed up

The following figures show the restoration behavior of data backed up.

- Restoration using a programming tool * Automatic restoration

1: Before restoration start

1: Before restoration start

|
Insert a memory card or SD memory
card storing the backup data to the
CPU module, and power off and
then on or reset the CPU module.

v

,7 2: Restoration in execution

T
Data restoration has failed. Data have been restored
¢ successfully.

|
Insert a memory card or SD memory
card storing the backup data to the
CPU module, and restore the data
using a programming tool.

,7 2: Restoration in execution

1
Data restoration has failed. Data have been restored
¢ successfully.

Restoration is

Restoration is >
performed again.

performed again.

-  4: Restoration error 3: Restoration completed

—| 4: Restoration error

3: Restoration completed

|
Restoration is suspended.
|

t :
A A 4
After the restoration processing ends
the CPU module continues its operatio

Powering off and then on or resetting
the CPU module is not required.

After the restoration processing ends,
power off and then on or reset the
CPU module.

A value indicating restoration status is stored in SD693 (Restoration status).

Status Description Value stored in SD693
Before restoration start Restoration processing has not been started. Oy
Restoration in execution Data are being restored. 1y
Restoration completed Data have restored normally. 24
Restoration error Data restoration has failed and an error has occurred. FFH

- - - - *
(4) Operation of the special relay and special register 1
The following figure shows the operation of SM692 (Restoration complete flag).

Restoration
completed

Restoration in
execution

Before
restoration start
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SM692 on
(Restoration
complete flag) Off

NG [ ——

*1 For details of the special relay and special register used for this function, refer to the following.
[ ] QCPU User's Manual (Hardware Design, Maintenance and Inspection)
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(5) LED indication

The LEDs on the front of the CPU module indicate restoration status.

Value stored in SD693

Restoration status

LED indication

On

Before restoration start

MODE: On (green)

Restoration in execution

Indication status changes as follows at 800ms intervals.
1) MODE: Flash (orange), BAT.: On (green)
\:
2) MODE: Flash (orange), BAT.: On (green), USER: On (red)
{
3) MODE: Flash (orange), USER: On (red)

Restoration completed

* Restoration using a programming tool

MODE: Flash (orange), BAT.: Flash (green), BOOT: Flash (green)
+ Automatic restoration

MODE: On (green)

FFH

Restoration error

* Restoration using a programming tool
* MODE: Flash (orange), USER: Flash (red), BAT.: Flash (green)
» Automatic restoration

MODE: On (green), ERR.: Flash (red)

(6) Error causes
Even when restoration is not completed successfully, a diagnostic error is not detected. In that case, the error
cause is stored in SD692 (Restoration error factor) or the error response is returned to the programming tool.

Value stored

Error response

Error cause

in SD692 number
800y - The model of a restoration-target CPU module differs from that of a backup-source CPU module.
801 » Backup data files do not match.
H » Reading backup data from a memory card or SD memory card did not complete normally.
810y - Writing backup data to the restoration-target drive did not complete normally.
- 4335, Restoration started while latch data were backed up to the standard ROM.
410AL Restoration started while data were being written to the running CPU module (during online
H change).
*1 Restoration started while an external device (FTP client) is communicating with the CPU module
- 4336H .
using the FTP.
- 43304 Restoration started while another restoration was being executed.
* Restoration started without a memory card or SD memory card being inserted.
* Restoration started while use of the SD memory card is disabled with the SD memory card lock
- 41FEL™ switch.
* Restoration started while use of the SD memory card is disabled by SM606 (SD memory card
forced disable instruction).
811y - Free space of the standard RAM in a restoration-target CPU module is not enough.
- 4276H*1 Restoration started while the data logging function was being executed.
4800,,"" Restoration started while the iQ Sensor Solution function (data backup/restoration) was being
H executed.
- 4C1 FH*1 Restoration started while the CPU module data backup/restoration function was being executed.
*1 Only when data are restored using a programming tool

274



CHAPTER 3 FUNCTIONS

When automatic restoration did not complete normally, "RESTORE ERROR" (error code: 2228) occurs.

Error code | Error message Error cause

2225 The model of a restoration-target CPU module differs from that of a backup-source CPU module.

» Backup data file is corrupted. (The contents of backup data file do not match with the check code.)
» Reading backup data from a memory card or SD memory card did not complete normally.

2226 RESTORE ERROR | * Since the write protect switch of an SRAM card or SD memory card is valid, the "Restore for the
first time only" parameter cannot be set.
T 2227 | Writing backup data to the restoration-target drive did not complete normally.
2228 Free space of the standard RAM in a restoration-target CPU module is not enough.

(7) Functions that cannot be executed during restoration
Functions that cannot be executed during restoration are the same as those cannot be executed during data
backup. (_=~ Page 270, Section 3.31.1 (6))

(8) Precautions
* Do not perform the following operations during restoration.
* Insertion/removal of a memory card or SD memory card
» Power-off of the CPU module
* Reset
« Even when a memory card storing backup data files is inserted to the Universal model QCPU whose serial
number (first five digits) is "10101" or earlier, and the CPU module is powered off and on or is reset, the
system ignores the files. (No diagnostic error is detected.)
* Do not use a memory card or SD memory card where a parameter file with boot settings is stored. If used,
data are overwritten according to the boot settings even data are restored.
« If restoration is started using a programming tool, the CPU module stops the operations of the following

functions. The operations do not resume even after data are restored.
* Refresh of network modules

* Refresh of CC-Link IE Field Network Basic
+ Data link transfer
« Auto refresh of intelligent function modules
* Auto refresh of CPU shared memory
» Simple PLC communication function
« If the model of a restoration-target CPU module differs from that of a backup-source CPU module,
"RESTORE ERROR" (error code: 2225) occurs.
» Check that the free space of the standard RAM in a restoration-target CPU module is larger than backup
data. If a backup-source CPU module uses an extended SRAM cassette, "RESTORE ERROR" (error code:

2228) occurs in the following cases.
» Even though a backup-source CPU module uses an extended SRAM cassette, a restoration-target

CPU module is not using it.
* The size of the extended SRAM cassette used with a restoration-target CPU module is smaller than

that of the extended SRAM cassette used with a backup-source CPU module.

« If the restoration processing is performed while the CPU module is locked with a security key, an error
occurs.
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3.32 CPU Module Data Backup/restoration Function @notes2o

This function backs up data such as program files, a parameter file, and device data™ including the file register in a
CPU module to an SD memory card. The data backed up can be restored as necessary.

*1 Except for devices and buffer memory in the intelligent function module

]
0Y e
T

4

SD memory card CPU module

Program memory

Backup_CPU Backup

Standard RAM

20151101

| |
<):| | |
— | Standard ROM |
_ . |:> | Device data |
m m\l Restoration L

Standard ROM\| | Device data

C
‘ 00002 W

d
‘ 20151102 W

The following table lists the backup and restoration methods of the CPU module data backup/restoration function.

Function Reference
Backup by turning on SM1926 [ = Page 284, Section 3.32.1 (2)
Backup function
Automatic backup using SD910 [ = Page 285, Section 3.32.1 (3)
Restoration by turning on SM1929 [ Page 292, Section 3.32.2 (1)
Restoration function
Automatic restoration using SD918 [ Page 293, Section 3.32.2 (2)

Point />

The restoration function modifies programs, parameters, or device data in the CPU module. After restoration, check the
restored data carefully before an actual operation. (Check the data with an engineering tool or a device monitor.)

D Note 3.20

Only the High-speed Universal model QCPU and Universal model Process CPU support this function. When using the
function, check the version of CPU module used. ([~ 5 Page 467, Appendix 2)
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(1) Backup data

The data backed up is saved in an SD memory card. The following shows the folder structure of the backup data.

/

I —

|L___ ,f——fiii_

Backup_CPU

20151101

A S—

20151102

L— [ ] DEVDATA.QDT
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/(3) /(4)
: ) ) :
—r - n—r— [J MAIN.QPG :
00001 Drive0 : :
=———! L[] PARAM.QPA
I S .
— n —r— [) DEVSTORE.QST .
Drive3 . h
= L []LoccomaLG
I .
— h —7— [) DEVSTORE.QST :
Drive4 . :
=——=1 L [JLioccomalc
- [] BKUPINF.OSL < ;
— [] BKUPDAT.QBK «

®)
(6)

@)
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No.

Folder type

Folder name

Storable number of
folders

Description

M

Backup data folder

Backup CPU (fixed)

One

A folder which stores whole backup
data.

Date stamp folder

Automatically determined”

Folder name format: YYYYMMDD
YYYY: Year the data backed up (4 digits)
MM: Month the data backed up (2 digits)
DD: Day the data backed up (2 digits)

Depends on the
capacity of the SD

memory card used?,
or 1 to 100 folders™

Folders which store backup data by
date. As for the upper limit value setting
for the number of backup data, the
number of backup data represents the
number of date stamp

folders.(__=  Page 282, Section
3.32.1 (1)

®)

Numbered folder

Automatically determined”!
Folder name: Sequentially numbered
from 00001 to 32767 (5 digits)

Depends on the
capacity of the SD
memory card used™

Folders which store backup data in
units of 1 backup data. Each backup
data made on the same date is stored
by sequentially numbered folders.

Drive folder

Drive 0 (fixed), Drive 3 (fixed), Drive 4
(fixed)

One eachina
numbered folder

Folders which store files stored in each
drive of a backup source CPU module
by each drive.

System information
file for CPU module

One in a numbered

Files which store the information
required at a time of restoration, such

(5) data BKUPINF.QSL folder as a list of the data to be backed up
backun/restoration and identification information of the
P CPU module.
Files which store the following data.
+ Data regarding operations of
sampling trace setting at a time of a
backu
System data file for . P . .
6) | CPU module data BKUPDAT QBK One in a numbered « Data regarding operations of data
u .
) folder logging setting
backup/restoration .
» Data stored to a flash ROM with the
IP address change function
« Error history of a CPU module and
intelligent function module.
Device data file for One in a numbered Files which store device data at a time
(7) | CPU module data DEVDATA.QDT

backup/restoration

folder

ofa backup.*3
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*1 Folder names of date stamp folders and numbered folders are automatically determined by the CPU module.
*2 The number of storable folders is up to 32767.
*3 The file register (R, ZR), the extended data register (D), and the extended link register (W) are backed up as the file

register file. Also, the local device is backed up as the local device file.
*4 For the modules whose serial number (first five digits) is “18052” or later, the number of folders can be set with SD1928

(Upper limit value setting for the number of backup data). ((__=  Page 282, Section 3.32.1 (1))



(2) Target data for backup and restoration

CHAPTER 3 FUNCTIONS

The backup target data is all the target data in a CPU module. ((__5 Page 279, Section 3.32 (2) (b))

The restoration target data is set with SD917 (Restoration target data setting). ({__5 Page 290, Section 3.32.2)

(a) Target drives for backup and restoration

Target drives are Drive 0 (Program memory), Drive 3 (Standard RAM), and Drive 4 (Standard ROM).

Drive 2 (SD memory card) cannot be backed up or restored.

(b) Target files for backup and restoration

The following lists the target files for backup and restoration.

O: Available, x: Not available

File type File namt.e and Availability of.
extension backup/restoration

Parameter PARAM.QPA @)
Intelligent function module parameter IPARAM.QPA O
Program’" QPG O
Device comment *** QCD (@)
Initial device value *** QDI @)
File register *** QDR O
Local device *** QDL O
Sampling trace file *** QTD (@)
Device data storage file DEVSTORE.QST O
Module error collection file IERRLOG.QIE O
Boot setting file AUTOEXEC.QBT o) §
Remote password 00000000.QTM O c_g
Latch data backup file LCHDAT00.QBP O g
Backup data file MEMBKUP0.QBP x é

[0]
Data ogging settng fle L0G01 0LG 6 LOGI00LG o 2
Data logging file *** CSV x é",:'
PLC user data *** CSV/BIN O .g
Symbolic information ***C32 O 2’
Drive heading QN.DAT @) %
System file for the iQ Sensor Solution function (data backup/restoration) SSBRINF.QSI x -3.-.
Backup data file for the iQ Sensor Solution function (data backup/restoration) *** QBR x g
Predefined protocol setting file ECPRTCL.QPT O S
Operation history file OPERATE.QOL O

*1 The backup function cannot be executed when a block password for which "Execution Program Protection Setting" is

enabled has been set.

(c) Applicable number of backup and restoration

Applicable number of backup and restoration is 32767, which is the same as the maximum number of folders.
The number of files can be backed up or restored depends on the maximum number of files of each model and
drive.
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(d) Target device data for bakup and restoration
The following lists target device data.

O: Available, x: Not available

Category Device name Backup Restoration™
Input (X) O
Output (Y)

O

Internal relay (M)

Latch relay (L)

Annunciator (F)

Edge relay (V)

Step relay (S)

Internal user device Link relay (B)

Link special relay (SB)

Timer (T)

Retentive timer (ST)

Counter (C)

Data register (D)

Link register (W)

O|O0O|O|O|O|O|O|O|O|O|O|O|O|O

Link special register (SW)

X

Function input (FX)

Function output (FY)

Internal system device Special relay (SM) o7

Function register (FD)

oO|O0j|O0O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O]|O

Special register (SD) o172

Link input (JOI\X)

X
X

Link output (JO\Y) x x
Link relay (JOO\B) x x
Link direct device
Link special relay (JO\SB) x x
Link register (JCI\W) x x
Link special register (JOI\SW) x x
Intelligent function module device (UO\GO) x x
Module access device "
Cyclic transmission area device (U3EO\GO) O o™
Index register or standard device register | Index register (Z) or standard device register (Z) O O
File register File register (R, ZR) O O
Extended data register Extended data register (D) @) (@)
Extended link register Extended link register (W) O O
Nesting Nesting (N) x x
Pointer (P) x x
Pointer
Interrupt pointer (1) x x
SFC block device (BL) @) x
Network No. specification device (J) x x
Others
1/0 No. specification device (U) x x
Macro instruction argument device (VD) x x
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*1 The area used by the system may be overwritten after a restoration.
*2 Whether to be restored the device can be set with SD918 (Restoration function setting).
*3 Device data restored may be overwritten by the I/O refresh according to modules mounted on and refresh settings.

Progression status of backup and restoration

Progression status of backup and restoration can be checked by SD1925(Number of backup/restoration
uncompleted files) or SD1926(Backup/restoration progression status). However, the progression status of
automatic restoration cannot be checked by the special register. For the operating status of automatic restoration,

check the LED on the front side of the CPU module. ((_5 Page 293, Section 3.32.2 (2) (c))

Special register Description

Displays the number of remaining files of backup and restoration.

SD1925 » When a backup/restoration is started, the total number of backup/restoration files are stored.
* When a backup/restoration is completed, 0 is stored.
SD1926 The progression status of backup/restoration is displayed with 0 to 100%.
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3.32.1 Backup function

This function backs up data such as program files, a parameter file, and device data including the file register in a CPU
module to an SD memory card.

Point/’

The backup function is performed even while the CPU module is in RUN state.

When executing the backup function during RUN, do not make the device data change during the execution. (__= Page
287, Section 3.32.1 (5) (c))

(1) Upper limit value setting for the number of backup data
The upper limit value of the number of backup data and the operation when the number of backup data reaches

the upper limit can be set! when a backup function has not been executed yet. (No backup data folder
(Backup_CPU) exists in the SD memory card used.) As for the upper limit value setting, the number of backup
data represents the number of date stamp folders.

To enable the upper limit value of the backup data and the operation when the number of backup data reaches
the upper limit, specify the value in SD1928 (Upper limit value setting for the number of backup data) and SM923
(Upper limit setting flag for the number of backup data), and then turn on bit5 (Upper limit status setting for the
number of backup data) of SD910. The value specified can be checked in SD923 (Upper limit value status for the
number backup data). Turning off bit5 of SD910 disables the upper limit value setting.

Special relay/special register Description

Specify the operation when the number of backup data reaches the upper limit value with this

relay. (This relay is valid only when bit5 of SD910 is on.)

SM923 « Off: After the oldest date stamp folder is deleted, the backup processing is continued.

» On: The backup processing is not continued if the number of backup data exceeds the upper
limit value. (if the processing is continued, the backup will complete with an error.)

Set whether to enable or disable the upper limit value setting for the number of backup data with

this bit.
Bit5 of SD910 « Off: Disable (No upper limit (As many date stamp folders are created as the capacity of an SD
memory card.))
» On: Enable
SD923 This register indicates the value (1 to 100) that is set to SD1928. If bit5 of SD910 is off, 0 is stored.
SD1928 Set the upper limit value (1 to 100) of the number of backup data with this register.

*1 For the modules whose serial number (first five digits) is “18052” or earlier, this setting cannot be used. (The upper limit
value of the number of backup data is the maximum capacity of an SD memory card.)

Point/’

Regardless of the upper limit value set, the backup will complete with an error if the number of backup data exceeds the
capacity of an SD memory card.
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(a) Status of special relay and special register
The following figure shows the status of the special relay and special register when the upper limit value of the
number of backup data is set.
The CPU module checks the following at the timing when bit5 (Upper limit status setting for the number of
backup data) of SD910 is turned on, and enables the upper limit value of the number of bakup data.
» A backup function has not been executed yet. (No backup data folder (Backup_CPU) exists in the SD
memory card used.) 3
* The value set to SD1928 (Upper limit value setting for the number of backup data) is within the specified
range (1 to 100).

M

ONL__ o !
SDY10(bit5) ! £ - :
SD1928 00X 10 E
] ON:! 1
SM1926  OFF! R
SD923 0 X 10 f
E L ON ’
SM1925  OFF: L £ v
]
END END END

(1) The upper limit value of the number of backup data is set (0 to 10).
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(2) Backup by turning on SM1926

This relay backs up data of a CPU module in a desired timing.

(a) Operating procedure
Back up data by turning on SM1926.
1. To specify the upper limit value of the number of backup data, set the value with the following

procedure
» Set SD1928 (Upper limit value setting for the number of backup data).
» Set SM923 (Upper limit setting flag for the number of backup data).
* Turn on bit5 of SD910 (Backup function setting).

For the upper limit value of the number of backup data, refer to the following.
[ 7 Page 282, Section 3.32.1 (1)

2. Turn off and on SM1926 (Backup execution request).

'ION 1l
SM1926 OFF
1
1
1 (2
i
|
1
i ON
SM1925 OFF ::
: %
1
1
| | | | E | |
[ [ [ [ i [ [ 7 [
END END END END END END END END END

) Backup execution requested

(2) Turning on SM1925 (Backup execution status flag) by the system
) Turning off SM1926 after completion of backup by the system
) Turning off SM1925 by the system

If a backup is completed with an error and SM916 (Backup error check flag) turns on, check SD916 (Cause of
error occurred during backup), take corrective action, and then backup again as necessary.

Point/’

» Progression status of backup can be checked in SD1925 (Number of backup/restoration uncompleted files) and
SD1926 (Backup/restoration progression status). (__= Page 281, Section 3.32 (3))




CHAPTER 3 FUNCTIONS

(3) Automatic backup using SD910

The data of CPU module is automatically backed up by an execution timing which is set in advance.
The execution timing of the automatic backup is set with SD910 (Backup function setting). Multiple execution

timing can be set simultaneously.

Bit pattern of SD910 Execution timing
Bit0: On At the time set to SD913 on the day set to SD912
Bit1: On At the time set to SD914 on the day of the week set to SD915
Bit15: On When a CPU stop error has occurred

Point />

Since the special register set for the automatic backup is in latch area, the set data are hold.

(a) Retry of the automatic backup

Set whether to retry the automatic backup in the case the automatic backup is executed while any of the

exclusive functions (refer to Page 289, Section 3.32.1 (5) (i)) are being executed.”!
The retry is executed every three minutes and repeated 10 times.

Special relay/special register

Description

SM924

This relay turns on when the retry of the automatic backup is failed even after the specified number
of retries are attempted. (This relay turns off at the start of the automatic backup. (This relay does
not turn off when SM1926 (Backup execution request) is on.))

« Off: Retry not executed/Retry being executed

» On: Retry failed

SM1931

This relay turns on while the retry is being executed. (This relay turns on at the start of the retry,
and turns off when the automatic backup is triggered by the retry while the exclusive functions are
not executed, or when the specified number of retries are attempted.)

« Off: Retry not performed

* On: Retry being performed

Bit10 of SD910

Set whether to retry the automatic backup with this bit.
« Off: No retry (The automatic backup will be completed with an error without a retry.)
* On: Retry

*1 Modules whose serial number (first five digits) is “18052” or earlier cannot use this setting. (The automatic backup
cannot be executed while any of the exclusive functions are executed.)

To reflect the setting of the following special relay and special register areas, which are set before starting
backup, in backup operation, turn off and on bit0, bit1, or bit15 of SD910.
When the following special relay and special register areas are changed while a backup is being executed,
value in bit0 of SD910 is reflected next time a backup is executed.

* Bit0 of SD910 (When bit0, bit1, or bit15 of SD910 is turned off and on)

» SD912 (When bit0 of SD910 is turned off and on)

+ SD913 (When bit0 of SD910 is turned off and on)

(
» SD914 (When bit1 of SD910 is turned off and on)
SD915 (When bit1 of SD910 is turned off and on)
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(b) Operating procedure (specifying day and time)

The data is automatically backed up at the specified day and time.

1. To specify the upper limit value of the number of backup data, set the upper limit value setting.
(The setting method and operating procedure are the same as the backup by turning on SM1926.)
[ 7 Page 284, Section 3.32.1 (2) (a))
2. Setthe day and time with SD912 and SD913.
Special register Description
SD912 Set the day when the data is automatically backed up in BCD.
SD913 Set the time (hour and minute) when the data is automatically backed up in BCD.
3. To retry the automatic backup, turn on bit10 of SD910 (Backup function setting). For the retry of
the automatic backup, refer to the following.
[ 7 Page 285, Section 3.32.1 (3) (a)
4. Turn on bit0 of SD910.

If a backup is completed with an error and SM916 (Backup error check flag) turns on, check SD916 (Cause of
error occurred during backup), take corrective action, and then backup again as necessary.

@.0.00000000000000.0.0000000000000000.000000000000000.0.00

In months that does not have the day specified with SD912 (Day and time setting for automatic backup [day]), no error
occurs and automatic backup is not executed. For example, if SD912 is "31", the months when the automatic backup is
executed shall be January, March, May, July, August, October, and December.

© 00 0000000000000 0000000000000 000 O0COCPOCEOIOSOEOSIEOEOSIEOEPONOEOIEONOEOEOEOIEOEOEOEOEEOEOEOEOOETOOTOTOTOTIOTO

(c) Operating procedure (specifying time and days of the week)

The data is automatically backed up at the specified time and days of the week.

1. To specify the upper limit value of the number of backup data, set the upper limit value setting.
(The setting method and operating procedure are the same as the backup by turning on SM1926.)
[ 7 Page 284, Section 3.32.1 (2) (a))
2. Sset the time and days of the week with SD914 and SD915.
Special register Description
SD914 Set the time (hour and minute) when the data is automatically backed up by BCD.
Set the days of the week when the data is automatically backed up.
SD915 b0: Sunday, b1: Monday, b2: Tuesday, b3: Wednesday, b4: Thursday, b5: Friday, b6:
Saturday
3. To retry the automatic backup, turn on bit10 of SD910 (Backup function setting). For the retry of
the automatic backup, refer to the following.
[ 5 Page 285, Section 3.32.1 (3) (a)
4. Turn on bit1 of SD910.

If a backup is completed with an error and SM916 (Backup error check flag) turns on, check SD916 (Cause of
error occurred during backup), take corrective action, and then backup again as necessary.
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(d) Operating procedure (when a CPU stop error has occurred)

The data is automatically backed up when a CPU stop error has occurred.

1. To specify the upper limit value of the number of backup data, set the upper limit value setting.
(The setting method and operating procedure are the same as the backup by turning on SM1926.)
[ 7 Page 284, Section 3.32.1 (2) (a))

2. To retry the automatic backup, turn on bit10 of SD910 (Backup function setting). For the retry of
the automatic backup, refer to the following.
[ 7 Page 285, Section 3.32.1 (3) (a)

3. Turn on bit15 of SD910.

The automatic backup may not be able to be performed when a major error has occurred.

(4) Checking errors
Even when an error has occurred, a diagnostic error is not detected. In that case, the error code is stored in
SD916 (Cause of error occurred during backup). ( QCPU User's Manual (Hardware Design, Maintenance
and Inspection))

(5) Precautions

The following describes precautions for the backup function.

(a) Removallinsertion of the SD memory card and power-off/reset of the CPU module
during the backup

Do not perform the following operations during the backup operation.

* Removal and insertion of the SD memory card

» Power-off or reset of the CPU module
If performed, the backup data in the SD memory card is left in an incomplete state, which is middle of the
backup processing. Do not use these data for a restoration. If these data are used, the restoration is completed

with an error.

(b) Suspending processing of the backup

The following operations can suspend the processing of the backup.

* To disable the SD memory card operation forcibly

 To enable removal and insertion of the SD memory card
If the backup processing is suspended, the backup data in the SD memory card is left in an incomplete state,
which is middle of the backup processing. Do not use these data for a restoration. If these data are used, the

restoration is completed with an error.

(c) Changing device data
Do not make the device data change during the execution of backup. Since the device data is backed up
separately into multiple scans, the data inconsistency is occurred if the device data is changed.

(d) Changing backup target data
Do not change the backup target data in the CPU module during backup. If the target data are changed, the
change is not reflected.

(e) Required time for backup
According to the data size or number of files stored in a CPU module, a backup may take time.
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(f) The Special relay and special register which request function operations
Before executing backup, turn off the special relay and special register which request operating of the functions
such as SM801 (Trace start). If backup is executed while they are ON, the corresponding requests may be
turned on and the functions are executed when the data of the special relay and special register are restored.

(g) Data protected by security functions
Data protected by the following security functions cannot be backup up.
* File password 32
If a file with a file password is in the backup target data, the backup cannot be performed.
* File access control by security key
If the CPU module is locked, the backup cannot be performed.

(h) When a backup is executed with the upper limit value setting for the number of
backup data being valid

Check if there is enough free space in the SD memory card used before start of backup.
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(i) Operations and functions which cannot be performed
The following lists the operations and functions which cannot be performed simultaneously during
backup/restoration.

Operation and function

Change TC setting

Online change (ladder mode)

Online change (inactive block) for SFC program
Write to PLC (including Write to PLC (during RUN))
Write title

Remote latch clear

Password/Keyword

* New (registration/change)
* Delete

* Disable

Locking CPU module with security key (file access control by security key)

Format PLC memory

Clear PLC memory (Clear all file registers)

Operation using programming tool Arrange PLC memory
Delete PLC data
Write/delete PLC user data

Program Memory Batch Download
Latch data backup to standard ROM

CPU module change function with memory card

Monitor condition setup

Executional conditioned device test

Sampling trace function
» Start Trace

* Register Trace

» Write to PLC

Clearing module error history

uonouny dnyoeg |'ze'€

Writing protocol setting data to the CPU module (predefined protocol support function)

Data logging function

Operation using CPU Module + Deleting/writing the data logging setting
Logging Configuration Tool + Stopping data logging operation

* Deleting data logging file(s)

Latch clear by using the special relay and special register areas

Writing or deleting files using FTP or MC protocol

File transfer function (FTP) for the built-in Ethernet function

uoloun4 uonelolsal/dnyoeg eleq o|NPON NdD Z2E°E

IP address change function of built-in Ethernet function
Others

Data backup/restoration function for the iQ Sensor Solution function

Operation history function
* Operation history display and data update (only during restoration)
* Operation history clear (only during restoration)

(j) Backup execution during backup processing
During a backup processing, the backup by turning on SM1926 or the automatic backup cannot be executed.
(Those execution will be ignored.)
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3322 Restoration function

This function restores data backed up to an SD memory card as necessary.

(a) Restoration target folders

Set a folder to be restored from backup data in an SD memory card with SD919 to SD921. The latest backup
data can be restored with bit13 of SD918.

Special register Description

Sets the function setting of restoration with bit patterns.
Bit13 of SD918 Off: Restores the specified data in the restoration target folders.

On: Restores the latest data.™

Specifies the date of the folder to be restored in BCD.

SD919, SD920
SD919: Year, SD920: Month and day

SD921 Specifies the numbered folder (00001 to 32767) to be restored.

*1 The latest data indicates the backup data in the date stamp folder which is the closest to the present time, and has the
rearmost serial number.

(b) Restoration target data
Set the restoration target data with SD917.

Value of SD917 Restoration target data setting
0 All target data
1 Device data only
2 All target data except for device data

(c) Restoration of the special relay and special register

Set whether to restore the special relay and special register with bit14 of SD918.

Bit14 of SD918 Description
On Restores the special relay and special register.
Off Does not restore the special relays and special registers.

Note that the following special relay areas and special register areas, which are used for the CPU module
backup/restoration function, are not restored even if bit14 of SD918 is on.
+ SM916, SM922, SM924, SM1925, SM1926, SM1928, SM1929, SM1931, SD916, SD922, SD1925,
SD1926
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(d) Operation setting after restoration
At a time of restoration, whether to operate a CPU module with the state at backup or to operate with the initial
status can be set with bit15 of SD918 (Restoration function setting). If value of SD917 (Restoration target data
setting) is set to 1 (restoration target data is device data only), this setting is invalid since the device initial value

file or the module error collection file are not restored.

CHAPTER 3 FUNCTIONS

Item

Operation setting after restoration

Operate with the state at backup
(b15 of SD918 = On)

Operate with the initial status
(b15 of SD918 = Off)

Device initial value

The device initial value is not set after
restoration.

The device initial value is set after

restoration.” (The device data at backup is
overwritten with the device initial value.)

Module error collection

The error history at backup is restored.

The error history at backup is not restored.

*1 The setting is valid for the automatic restoration. As for the restoration by turning SM1929 on, the device initial value is
set when the CPU module is powered off and on or is switched STOP to RUN.

Point/’

In the operation setting after restoration, the operation at the completion of the restoration is specified. Therefore, when the
CPU module is switched from STOP to RUN, the device value changes depending on the operating specifications of the

device memory at operating status change of the CPU module. ((__5 Page 72, Section 2.5 (4))
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(1) Restoration by turning on SM1929

The backup data is restored in an optional timing.

Point/

Use the restoration by turning on SM1929 for checking the backup data and operation check before an actual operation. To
operate the system using the backup data, use the automatic restoration using SD918.

([Z_ Page 293, Section 3.32.2 (2))

The restoration by turning on SM1929 can be executed only when the operating status of the CPU module is STOP.

(a) Operating procedure
1. Switch the operating status of the CPU module to STOP.
2. Set the data to be restored with SD917 (Restoration target data setting).

3. Set the restoration target folder with SD919, SD920, and SD921.
(Setting is not required when bit13 of SD918 = ON.)

4. Setthe each setting with bit13 to 15 of SD918 (Restoration function setting).
5. Turn off and then on SM1929 (Restoration execution request).
(i ) (i)
ION I i
SM1929 OFF
L@
! ON
SM1928 OFF >
| | | [ % | |
I [ [ [ [ 7 [
END END END END'END END END END END
(1) Restoration execution requested
(2) Turning on SM1928 (Restoration execution status flag) by the system

)
)
(3) Turning off SM1929 after completion of restoration by the system
) Turning off SM1928 by the system

If a restoration is completed with an error and SM922 (Restoration error check flag) turns on, check SD922
(Cause of error occurred at restoration), take corrective action, and then restore the data again as necessary.

Point />

Progression status of restoration can be checked in SD1925 (Number of backup/restoration uncompleted files) and SD1926
(Backupl/restoration progression status). ((__= Page 281, Section 3.32 (3))
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(2) Automatic restoration using SD918

The backup data is automatically restored when the CPU module is powered off and then on or is reset.

(a) Formatting at automatic restoration
At the execution of automatic restoration, set whether to format drives except for the SD memory card with bit1
of SD918 (Restoration function setting). This setting is valid only when the value of SD917 (Restoration target

data setting) is O (all target data).

Bit1 of SD918

Description

Off No format

On Format

(b) Operating procedure

1. Set the data to be restored with SD917 (Restoration target data setting).
2. Set the restoration target folder with SD919, SD920, and SD921.
(Setting is not required when bit13 of SD918 = ON.)
3. seteach setting with bit1 and bit13 to 15 of SD918 (Restoration function setting).

4. Turn on bit0 of SD918 (Restoration function setting).

5. Power off and then on or reset the CPU module.
If a restoration is completed with an error and SM922 (Restoration error check flag) turns on, check SD922
(Cause of error occurred at restoration), take corrective action, and then restore the data again as necessary.

Point />

+ Since the special register set for the automatic restoration is in the latch area, the setting data is hold.
+ SD918 (Restoration function setting) holds the setting data when the CPU module is powered off and on or is
reset. Therefore, if the CPU module is powered off and on or is reset while bit0 (Execution of automatic
restoration) of SD918 is remaining in ON, the automatic restoration is executed again. If the automatic restoration
is not required at the next time the CPU module is powered off and on or is reset, turn off bit0 of SD918 after the
restoration is completed, and then power off and on or reset the CPU module.

(c) Operating status

Operating status of the automatic restoration can be checked by the LEDs on the front side of the CPU module.

Operating status

LED indication

Before automatic restoration start

MODE: On (green), SD CARD: On (green)

Automatic restoration in execution

MODE: Flash (green), SD CARD: Flash (green)

Automatic restoration completed

MODE: On (green), SD CARD: On (green)

Automatic restoration error

MODE: On (green), ERR: Flash (red), SD CARD: On (green)

(3) Checking error

« Even when an error has occurred at a restoration by turning on SM1929, a diagnostic error is not detected.
In that case, the error code is stored in SD922 (Cause of error occurred during restoration).
* When an error has occurred at an automatic restoration using SD918, a diagnostic error is detected. Also,
an error code is stored in SD922 (Cause of error occurred during restoration).

( QCPU User's Manual (Hardware Design, Maintenance and Inspection))
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(4) Precautions

The following describes precautions for the restoration function.

(a)

Removall/insertion of the SD memory card and power-off/reset of the CPU module

during the restoration
Do not perform the following operations during the restoration operation.

* Removal and insertion of the SD memory card

» Power-off or reset of the CPU module
If performed, the data in the CPU module is left in an incomplete state, which is middle of the restoration
processing. Do not run the CPU module with this incomplete state. Doing so may cause an unintended
operation. Restore the data again or format each drive in the CPU module, and clear devices before writing
programs or parameters to the programmable controller.

(b) Suspending processing of the restoration

(c)

Except for the automatic backup using SD918, the following operations can suspend the processing of the
restoration.

* To disable the SD memory card operation forcibly

+ To enable removal and insertion of the SD memory card
If the restoration processing is suspended, the data in the CPU module is left in an incomplete state, which is
middle of the restoration processing. Do not run the CPU module with this incomplete state. Doing so may
cause an unintended operation. Restore the data again or format each drive in the CPU module, and clear
devices before writing programs or parameters to the programmable controller.

Model name of the CPU module to be restored
Always restore the data to the CPU module whose model name is the same as the one of the backup source. If
not, restoration cannot be performed.

(d) Combination of automatic restoration and other functions

(e)

(f)

Do not set automatic restoration using SD918, boot operation, automatic restoration for the CPU module
change function, and restoration for the latch data backup to standard ROM simultaneously. If those functions
are set simultaneously, the automatic restoration is not operated when the CPU module is powered off and on
or is reset.

State of the CPU module

If the states of the CPU module differ between the restoration destination and the backup source, set SD917 to
0 (all target data) and then restore the data.

The data cannot be restored when SD917 is 1 (device data only) or SD917 is 2 (all target data except for all
device data).

High speed monitor area from other station
If a restoration is executed without formatting Drive 0 (program memory) of the CPU module to be restored, the
setting of high speed monitor area from other station follows to the setting of the CPU module to be restored.

(g) When the same name file exists in the restoration-target CPU module

If the same name file as the one in the backup data exists in the restoration-target CPU module, the file shall be
overwritten by the one in the backup data.

(h) Changing operating status during restoration

During a restoration, the CPU module remains in STOP status even though the RUN/STOP/RESET switch is
changed from STOP to RUN, or remote RUN or remote PAUSE is operated. If the operating status of a CPU
module is changed, it shifts to the one changed after the restoration is completed.



(i)

1)

(k)

U
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Required time for restoration

According to the number of data (folders) backed up, file size, and number of files, a restoration may take time.
Due to the time, for an automatic restoration at a multiple CPU system configuration, an error occurs in other
CPU modules, and an error occurs also in the CPU module restored automatically after the completion of the
restoration. The restoration itself, however, is completed correctly. Therefore, change SD917 (Restoration
target data setting) so that only the device data, which is cleared by the restart of the system, shall be restored,
and execute the automatic restoration again.

Reflection of restored data

Some of the parameters are reflected only when the CPU module is powered off and then on or is reset. If a
restoration is executed while the CPU module is in STOP state and then is switched to RUN, the CPU module
may not operate with the backed up data. In that case, power off and then on or reset the CPU module. For
device data, since the device data except the latch-specified devices is initialized by powering off and then on
or resetting the CPU module, restore the device data again as the need arises.

Completed with an error
Since a restoration is completed with an error, do not execute a restoration in the following situation.
 Any files which have exactly the same name as the backup data exist in the restoration destination, and
also, which the file password is set
» The data in the backup folder is deleted (Do not delete the data in the backup folder that is likely to be
restored)
 An error exists in the backup data (the backup data which has been changed its contents or which the
CPU module is powered on and then off during the backup)

Parameter-valid drive at automatic restoration

When bit1 of SD918 (Restoration function setting) is turned off (No format), always check the data in the CPU
module of restoration destination before restoration. When the drive formatting is invalid, if the parameter-valid
drive in the CPU module of the restoration destination is different from the one at the backup, parameters in the
data backed up cannot be valid as following example.

El When the parameter-valid drive at backup is the standard ROM (Drive 4), and parameters exist in the
program memory (Drive 0) in the CPU module of restoration destination
If the drive formatting at automatic restoration set to invalid, parameters are restored to Drive 4 while the
parameter-valid drive is still Drive 0. Thus, parameters in the program memory shall be valid.

(m) The rise instruction at restoration

At a restoration of program files, the execution status of the instruction becomes non-execution. Therefore, if
the restoration is executed while SD917 is O (all target data) or 2 (all target data except for device data) and the
execution condition of the rise instruction (PLS and OP) is satisfied when the RUN/STOP/RESET switch from
STOP to RUN, the rise instruction is executed.

(n) Restoration of SFC program and device data

When the SFC program and device data are restored, turn on SM326 (SFC device clear mode) and then switch
to RUN after the restoration. If the CPU module is changed from STOP to RUN after the restoration while
SM326 is off, the device is cleared.

(o) When using the IP address change function

If a backup is performed while the IP address is stored in IP address storage area (flash ROM), the value of the
area is changed at a time of restoration. The IP address is changed at the following timing.

* Restoration by turning on SM1929: When the CPU module is powered off and then on or is reset

» Automatic restoration using SD918: When an automatic restoration is executed
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(p) Operations and functions which cannot be performed

Operations and functions which cannot be performed are the same as the ones at backup. ((_ > Page 289,
Section 3.32.1 (5) (i)

(q) Operation behavior of data logging function and sampling trace function
If the data is backed up while the data logging function or sampling trace function is executed and each
function is set as it is started automatically, when the CPU module is shift to RUN after restoration, the data
logging function or sampling trace function is automatically started.
If the restart of each function after restoration is required without the above setting, each operation to start the
data logging function or sampling trace function is required.

(r) Request source of the sampling trace function
If the data is backed up while the sampling trace function is executed and then start/suspend the trace or
execute the trigger, the request is identified as the one from different request source. At that time, an alert
window is displayed, this has no effect on the operation of the sampling trace function.

(s) Sampling trace function
If data are backed up while the sampling trace function is being executed, the restoration destination CPU
module may misunderstand that a request is from a different request source when trace start/suspension or
trigger execution is requested. An alarm message is displayed at this time. However, there is no impact on the
operation of sampling trace function.

(t) Data protected by security functions
Data protected by the following security functions cannot be restored.
* File password 32
If the name of a file in the restoration destination CPU module and the name of a file in backup data are
identical, and a file password has been set to the file, the restoration cannot be performed.
* File access control by security key
If the CPU module is locked, the backup cannot be performed.

(u) Continuation start of the SFC program after restoration

» Restored SFC program will not be executed with a continuation start, but with an initial start.

(v) When data is restored with the setting to restore the special relay and special

register

The CPU module is operated with the values of the backup function setting such as time/day of the week,
day/time setting for the automatic backup, or the upper limit value of the number of backup data set before the
restoration. (The special register except for the values of the backup function setting is overwritten.) To back up
data with the values of the backup function setting set at the backup, set the values again.

(w) Restoration execution during restoration processing
During a restoration processing, the restoration by turning on SM1929 cannot be executed. (The execution will
be ignored.)
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3.33 Module Model Name Read ®@noes21

This function reads the model name of a module on a base unit. The mounted module is identified in a ladder program
and processing according to the module can be performed.

QD75MH2 — Processing 1 and 2 are performed.
QD75MH4 — Processing 1 and 3 are performed.

Processing common to !
the QD75M modules N

N
_| I Processing1_/' Ssee

S~ee Device memory
Module model name read / ~~~~ A
instruction Execution result of | po
Reads the module name of the specified module by the / |_the instruction D1
instruction.
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_I $=D1 "QD75MH2" Processing 2—| JSPttag Reads the character string.

$=D1 "QD75MH4" | —— Processing 3—

Identifies the mounted module and performs
processing according to the module.

(1) Execution method
Use the TYPERD instruction to read model names. For details of the instruction, refer to the following.
MELSEC-Q/L Programming Manual (Common Instruction)
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€ Note 3.21

Before executing the function, check the versions of the CPU module and programming tool used.

([[_5 Page 467, Appendix 2)
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334 Module Error Collection o322

This function collects errors occurred in the connected intelligent function modules in the CPU module. By storing the

errors in a memory that can hold data in the event of a power failure, the errors can be held even after power-off or
reset.

Error history (CPU module) and error log (intelligent function
module) are displayed in one screen.
|

Errors that occurred in the entire system (base units) can be
monitored in reverse chronological order.

Module A Module B

CPU 4 19:29 Error A1 occurred!

4 19:34 Error B1 occurred!
19:33 Error C1 occurred! | 1,4 19:36 Error A2 occurred!

1y
\ H]
1
\ v g
N e
\ g
' \
1
|
Programming tool ] W
[}
Error history display ! = ‘\
Time Module in error  Error code ! /e\(l
19:29 | Module A | ErrorA1 || \ Error history ‘\\\
19:33 CPU Error C1 A \ _(CPU module) W\ Module error log
19:34 i Module B Error B1 < . . Time Module in error Error code
19:36 | Module A | Error A2 19:33 Error C1 \ 1920 | ModuleA Error A1
\‘ 19:34 |  ModuleB Error B1
19:36 ModuleA Error A2

[Example of screen display]
Error History List

Displayed ErrarsfErrors:  12/12 Error Code Motation: ¢ DEC  {* HEX

[N Error Code

IMadel Mame
QIE1ETLIN

Start 10

oontt BBCZ at18/cd/03 QIBIET1IN oozo
oonig FD1C 20090624 QIFILPZ1-25 ooog
00003 F112 2009/06/24 QIFiILPZ1-25 0ano
000os F112 2009/06/24 QIFILPZ1-25 oono
00007 0cic 2009/06/24 QO3DCPU
000dg 0700 20090624 100 QO3UDCRU

(1) Supported modules

The CPU module collects errors occurred in the connected intelligent function modules ™.

The CPU module does not collect the errors of intelligent function modules on other stations in the network.

*1 Indicates intelligent function modules that support this function. For supported module versions, refer to the manual for
each module.

(2) Timing when module errors are collected

Module errors are not collected during execution of a program such as the COM instruction but collected in END
processing.

€ Note 3.22

Before executing the function, check the versions of the CPU module and GX Works2 used.

([ Page 467, Appendix 2) GX Developer cannot display module errors.
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CHAPTER 3 FUNCTIONS

(3) Storing module errors

The module errors can be stored either in the system memory*1 or the standard RAM.
The errors are stored separately from error history (CPU module) data.

CPU module System memory Standard RAM
QO0UJCPU 40 (Fixed) -
QO0UCPU, Q01UCPU 40 (Fixed) 1000
QO02UCPU, QnUD(H)CPU, Built-in Ethernet port QCPU 100 (Fixed) 1000

*1 The memory is managed inside the system.

(4) Setting method

Select "Collect error histories of intelligent function modules" in "Module Error History Collection (Intelligent
Function Module)" in the PLC RAS tab of the PLC parameter dialog box.

Module Error History Collection (Inkeligent Function Module)

¥ Calleckion of inkelligent Funckion module error histaries is valid,

* Selecting this enables inteligent Function modules errors b
be browsed in the "Errar Hiskary™ window of the syskern
manitar,

Corresponding Mermory |System Memory j

Callection Ma. | 1 Iterns/Scan  (1--100)

Item Description Setting range Default
i + System Memo
Corresponding Select a storage location. y r}: “ System Memory
Memory » Standard RAM "
. Set the number of collected errors only when the errors are
History No. stored in the standard RAM. 32 to 1000 40/100
Collection No . .3 « Stored in system memory: 1 to 100 1
. Set the number of collected errors in one scan. . Stored in standard RAM: 1 to 128

*1 With CPU modules other than the High-speed Universal model QCPU and Universal model Process CPU, if a sampling
trace file is stored in the standard RAM, the file will be deleted when the CPU module is powered off and then on or is
reset. However, with the High-speed Universal model QCPU and Universal model Process CPU, the file will not be
deleted.

*2 The battery consumption may be increased.

QCPU User's Manual (Hardware Design, Maintenance and Inspection)

*3 If collected module errors are frequently lost, set a greater value to "Collection No.". The recommended value is the

number of intelligent function modules that support this function.

Parameter settings are enabled to the CPU module when:
» the CPU module is powered off and then on or
« the CPU module is reset.
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(5) Monitoring module errors

Collected module error logs can be checked in the "Error History" screen of GX Works2.

L) [Diagnostics] => [System Monitor] => [System Error History] button

Error History PX\
Monitor Stakus ———— - Connection Target Modul
[ @ Stop Monitor [ Connection Channel List | Setial Port PLC Module Connection(LSE) System Image...

Refine Search

Match all of the criteria
Mong

Clear Refine Criteria.. Enter Refine Criteria...

Error History List Error Details
Displayed ErrarsfErrors: 39§39 Error Code Matation: ¢ DEC & HEX Model Hame  QOSUDCRL
¥ Start [

Mo, © Error Code ‘Year/MonthfDayTime Model Mame Start I/
0 i

0001 1678 2003/06/25 14:05:46 QOIUCCPL

Mount Position  Main Base PLC Slot

oooi7 1678 2003/06/25 14:02:46 QOIUCCPU == Error and Solution | Inteligent Module Information
0oois 0C1C 2003/06/25 13:57:56 QOIUCCPL
00015 050 2003/06/24 10:23:13 QOIUCCPU n
Explanation

ool O&FC 2003/06/24 10:15:01 QOIUCCPL
00013 0700 2009/06/24 10:14:33 QLGP A‘nta(scsl\:gc:mletﬂtlafgnrl ntcSurlr)egi in the CP?-tr;ﬂuntal;le
o0z FE26 2009/06/24 10:14:32 QI7ILP21-25 0000 sl e, YOI ol (0}, WylIn 28l 7 L= kil =iy

of CPU madules specified in the multiple CPU setting
00011 i 2008/06/24 10:14:17 QIR oF the PLC

parameter dislog box.
0ooin FD1C 2003/06/24 10:11:06 QI7ILPZ1-25 oooa
0000z Filz 2003/06/24 10:10:46 QI7ILPZ1-25 oooa Selution
0000 Filz 2003/06/24 10:10:02 QI7ILPZ1-25 oooa
00007 0c1C 2003/06/24 10:08:28 QO3UDCPL - Set the same value to the number of CPU modules e
Gom oo Bwmoos wwou
00003 OEFC 2003/06/24 10:04:22 QOIUCCPU €PU modules fincludin
g CPU (empty ).

o000 0700 2009/06/24 10:03:59 QOIULCRU Make the bype specified in the 1jO assignment L
00003 BECZ 00d0fFF[O7 ac:00:00 QIGIETIIN ooz setting of the PLC parameter dialog box consistent @
ooz BEC2 00d0JFF/07 &c:00:00 QIGIBTLIN ooz0 —
00001 BEC2 00d0JFF/07 &c:00:00 QIGIBTLIN onz0 “
Clear History...

Refresh Create C5¥ File... Close

Item Description Remarks

Error Code™’ Displays error code numbers. -

Vear/Month/Dav/Time'2 Displays the year, month, day, hour, minute, and second when | The year can be displayed within the
ear/Month/Day/Time

an error occurred. range of 1980 to 2079.
Model Name Displays a module model name. -
Start 1/0 Displays the start I/0O number of a module in error. -

*1 For details of error codes, refer to the manual for the intelligent function module.
*2 If an error occurred during initial processing, its occurrence time may be stored as "0000/00/00 00:00:00" in the module
error collection file. In this case, the error is not displayed in correct order in Error History List.

Point/’

® The Error History screen can be displayed by selecting a module figure in the System Monitor screen and clicking the

button. In this case, only the errors of the selected module are displayed.

[ 71 GX Works2 Version 1 Operating Manual (Common)

@ Errors are not displayed for modules that do not support the module error collection function.

® Errors may not be displayed when they occur successively.
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CHAPTER 3 FUNCTIONS

(6) Clearing module error history

Module error logs can be cleared by clicking the _ asatiserr.. | button in the "Error History" screen. Note that error
information on each intelligent function module displayed under "Error Details" is not cleared.

Point/

The module error history is cleared when the standard RAM is formatted.
Note that a module error collection file cannot be deleted since it is automatically created after the CPU module is powered
off and then on or is reset. To delete the file, clear the setting and then format the standard RAM.

(7) Precautions

(a) Using the CPU module change function with memory card

Backing up or restoring data will stop collecting module errors.

(b) Using the CPU module data backup/restoration function

Backing up or restoring data during the module error collection will stop collecting module errors.
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335 Local Device Batch Read Function notes23

This function batch-reads the contents of local devices in a CPU module and saves them in a CSV file. This function
enables saving all the contents of local devices in one CSV file.

GX Works2

Batch save

Local device file Program 1
=== (HHH  }
| Local device |
**% CG\/ | for program 1 | -I H }—I:% 1
| Local device !
CSV file with 1] for program 2 ! iH X
local device data saved : ) Program 2
I I HHHH ]
I I 1H I
| ! !
| Local device |
| for program n ‘I H |‘ ]'

Program n

HHH

H
=

Point/

Use GX Works2 to execute this function. (GX Developer does not support the function.)

 Note 3.23

Before executing this function, check the versions of a CPU module and GX Works2 used.

([ Page 467, Appendix 2) The QO0UJCPU does not support this function.
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(1) Operating method

Open the "Local Device Batch Read + Save CSV" screen of GX Works2.

O [Online] => [Local Device Batch Read + Save CSV]

For details, refer to the following.
1] GX Works2 Version 1 Operating Manual (Common)

(2) CSV file contents and format
For the contents and format of CSV files, refer to the following.

GX Works2 Version 1 Operating Manual (Common)

(3) Precautions

(a) When no local device file exists

The local device batch read function cannot be executed.

(b) When the CPU module is in RUN status

CHAPTER 3 FUNCTIONS

If the local device batch read function is executed while the CPU module is running, the module performs read
processing through multiple scans, and the read data are divided into the number of scans.
It is recommended to execute the function when the CPU module is in STOP or PAUSE status (when the

device data do not change).
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336 Send Points Extension Function (CC-Link IE Controller
Network Module) ot 3.2

This function extends the maximum number of link points per CC-Link IE Controller Network module. Cyclic transfer
can be performed up to 32k points for link relay (LB) and 128k points for link register (LW).

General system System using the send points expansion function
CPU module supporting the send points
Existing CPU module expansion function
+ +
Existing CC-Link IE Controller Network module CC-Link IE Controller Network module
supporting the send points expansion function

Control station Control station Control station Control station
(station No.: 1) (station No.: 2) (station No.: 1) (station No.: 2)

( CC-Link IE Controller Network

—/

( CC-Link IE Controller Network

Link relay (LB)

)
j

Link relay (LB)

. LBO
Maximum
Station No.1 . link points: i i ints:
ﬁ Station No.1 . Maximum link points:
send range 16K point: ; 32K points
StationlNot q Station No.1
Station No.2 S| gD
Station No.2 | «(mmmmm— — rang;e
LB7FFF LB7FFF
Link register (LW) Link