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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: A WARNING" and A CAUTION".

é WARNING Indicqtes.that incorrect handllir\g may cause hazardous conditions,
resulting in death or severe injury.

f Indicates that incorrect handling may cause hazardous conditions,
CAUTION resulting in minor or moderate injury or property damage.
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Under some circumstances, failure to observe the precautions given under A CAUTION" 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.

Status Q series model AnS/A series model

Overcurrent or overvoltage protection of the

! | All outputs are turned off. All outputs are turned off.
power supply module is activated.
The CPU module detects an error such as a All outputs are held or turned
watchdog timer error by the self-diagnostic off according to the parameter All outputs are turned off.

function. setting.

All outputs may turn on when an error occurs in the part, such as I/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 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.

@ 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.




[Design Precautions]

/\ WARNING

@® 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, in the case of a control from an external device to a remote programmable controller,
immediate action cannot be taken for a problem on 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 located 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.

@ Shut off the external power supply for the system in all phases before mounting or removing the
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 1/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.
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

@ Ground the FG and LG terminals to the protective ground conductor dedicated to the programmable
controller.
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.

@ 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.
Failure to do so may result in malfunction due to noise.

@ 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.




[Wiring Precautions]

/\ CAUTION

@ 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.

@ 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.
Doing so will cause the battery to produce heat, explode, or ignite, 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.
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.




[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.

@ Shut off the external power supply for the system in all phases before mounting or removing the
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 1/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 mount/remove the module to/from the base unit, and the
terminal block to/from the module more than 50 times (IEC 61131-2 compliant) respectively.
Exceeding the limit of 50 times 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) Mitsubishi 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 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'S USER, 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 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 and provided further that no
special quality assurance or fail-safe, redundant or other safety features which exceed the general
specifications of the PRODUCTs are required. For details, please contact the Mitsubishi
representative in your region.
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INTRODUCTION

This manual describes the memory maps, functions, programs, /O number assignment, and devices of the Q series CPU
module.

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.

B Relevant CPU module

CPU module Model
Basic model QCPU QO00JCPU, Q00CPU, Q01CPU
High Performance model QCPU Q02CPU, Q02HCPU, Q0O6HCPU, Q12HCPU, Q25HCPU
Process CPU QO02PHCPU, Q06PHCPU, Q12PHCPU, Q25PHCPU
Redundant CPU Q12PRHCPU, Q25PRHCPU

@COCQ‘QOCOCOCOCOCOlOl0‘Q‘COCOCOCOCOCO‘O‘Q‘COCOCOCOCCO‘O‘Q‘

This manual does not describe the specifications of the power supply modules, base units, extension cables, memory
cards, and batteries.

For details, refer to the following.
[ 5~ QCPU User's Manual (Hardware Design, Maintenance and Inspection)

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

For redundant systems, refer to the following.
[ 5~ QnPRHCPU User's Manual (Redundant 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.

Number (in the list below) CPU module
1) Basic model QCPU
2) High Performance model QCPU
3) Process CPU
4) Redundant CPU

@ : Basic manual, O : Other CPU module manuals

Manual name
< Manual number (model code) >

Description

Manual type

)23 |9

@ User's manual

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

< SH-080483ENG (13JR73) >

Specifications of the hardware (CPU modules, power
supply modules, base units, extension cables, and
memory cards), system maintenance and inspection,
troubleshooting, and error codes

Qn(H)/QnPH/QnPRHCPUCPU Users Manual
(Function Explanation, Program Fundamentals)
< SH-080807ENG (13J227) >

Functions, methods, and devices for programming

QCPU User's Manual (Multiple CPU System)

< SH-080485ENG (13JR75) >

Information for configuring a multiple CPU system
(system configuration, I/O numbers, communication
between CPU modules, and communication with the
input/output modules and intelligent function modules)

QnPRHCPU User's Manual (Redundant System)

< SH-080486ENG (13JR768) >

Information on redundant system configuration
(system configuration, functions, communication with
external devices, and troubleshooting)

o Programming manual

MELSEC-Q/L Programming Manual (Common
Instruction)
< SH-080809ENG (13JW10) >

How to use sequence instructions, basic instructions,
and application instructions

MELSEC-Q/L/QnA Programming Manual (SFC)

< SH-080041 (13JF60) >

System configuration, performance specifications,
functions, programming, debugging, and error codes
for SFC (MELSAP3) programs

MELSEC-Q/L Programming Manual (MELSAP-L)
< SH-080076 (13JF61) >

Programming methods, specifications, and functions
for SFC (MELSAP-L) programs

MELSEC-Q/L Programming Manual (Structured
Text)
< SH-080366E (13JF68) >

Programming methods using structured languages

MELSEC-Q/L/QnA Programming Manual (PID

Control Instructions) Dedicated instructions for PID control O O @)
< 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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Other relevant manuals

Manual name

Description

MELSEC-Q CC-Link IE Controller Network
Reference Manual
< SH-080668ENG (13JV16) >

Specifications, procedures and settings before system operation, parameter setting,
programming, and troubleshooting of the CC-Link IE Controller Network module

Q Corresponding MELSECNET/H Network System
Reference Manual (PLC to PLC network)
< SH-080049 (13JF92) >

Specifications, procedures and settings before system operation, parameter setting,
programming, and troubleshooting of a MELSECNET/H network system (PLC to PLC
network)

Q Corresponding MELSECNET/H Network System
Reference Manual (Remote I/O network)
< SH-080124 (13JF96) >

Specifications, procedures and settings before system operation, parameter setting,
programming, and troubleshooting of a MELSECNET/H network system (remote 1/0
network)

Q Corresponding Ethernet Interface Module User's
Manual (Basic)
< SH-080009 (13JL88) >

Specifications, procedures for data communication with external devices, line
connection (open/close), fixed buffer communication, random access buffer
communication, and troubleshooting of the Ethernet module

MELSEC-Q/L Ethernet Interface Module User's
Manual (Application)
< SH-080010 (13JL89) >

E-mail function, programmable controller CPU status monitoring function,
communication via MELSECNET/H or MELSECNET/10, communication using the
data link instructions, and file transfer function (FTP server) of the Ethernet module

MELSEC-Q CC-Link System Master/Local Module
User's Manual
< SH-080394E (13JR64) >

System configuration, performance specifications, functions, handling, wiring, and
troubleshooting of the QJ61BT11N

Q Corresponding Serial Communication Module
User's Manual (Basic)
< SH-080006 (13JL86) >

Overview, system configuration, specifications, procedures before operation, basic
data communication method with external devices, maintenance and inspection, and
troubleshooting for using the serial communication module

MELSEC-Q/L Serial Communication Module User's
Manual (Application)
< SH-080007 (13JL87) >

Special functions (specifications, usage, and settings and data communication
method with external devices of the serial communication module

MELSEC Communication Protocol Reference
Manual
< SH-080008 (13JF89) >

Communication method using the MC protocol, which reads/writes data to/from the
CPU module via the serial communication module or Ethernet module

GX Developer Version 8 Operating Manual
< SH-080373E (13JU41) >

Operating methods of GX Developer, such as programming and printout
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MANUAL PAGE ORGANIZATION

Note (icon)

The detailed explanation of "Note @. A" is
provided under the corresponding
"Note @. A" at the bottom of the page.

Reference

The section in this manual or
another relevant manual that can
be referred to is shown with[— 5|

Chapter

The chapter of the current page can be
easily identified by this indication on the
right side.

6.22 High Speed Interrupt Function (@ wes.zs)

CHAPTERG FUNCTIONS

function module buffer memory data are refreshed before and after execution of the hi
This allows high-accuracy control such as precise position detection.

When an interrupt program is created using the high speed interrupt pointer (149), the enfiire program can be executed
at a high speed, being interrupted at intervals of 0.2ms to 1.0ms.
Also, this function improves the 1/0 response because I/O signal data within the parampter-set range and intelligent

h speed interrupt program

Interrupt interval: 0.2ms (parameter setfing)

Step 0 - END
Main routine program
(scan time 1ms)

149 interrupt program “H H

einroutineprogram ———|

Waiting time H
High speed nterrupt start H
Input (9 —
Buffer memory reading —

149 overhead H

High speed interrupt
program execution

Buffer memory writing
Output (¥)

High speed interrupt end

«"High speed interrupt program execution function: [~ Section 6.22. 1

\
\
\

0 notes2c EX3

oo J

The Basic model QCPU, QU2CPU, Process CPU, and Redundant CPU do not support the high speed interrupt ‘ ‘

function.

When using the high speed interrupt function for the High Performance model QCPU, check the versions of the CPU ‘ ‘

module and GX Developer. ([~ Appendix 2.2)

Note (detailed explanation)

The detailed note corresponding to each icon

is described.

S e e /k

6-123

[ —

X

Section title

The section number and title of the current
page can be easily identified.

*The above page illustration is for explanation purpose only, and is different from the actual page.

Icons

Basic model
QCPU

High
Performance
model QCPU

Process CPU

Redundant CPU

Description

High
performance

Redundant

Icons indicate that specifications
described on the page contain some
precautions.
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In addition, this manual uses the following types of explanations.

Point/

In addition to description of the page, notes or functions that require special attention are described here.

The reference related to the page or useful information are described here.
0 0000000000000 0000000000 00000000000 OOOOOEOODOSDOSEDOSEDOSIEPOSOOONOEOEOEOEOEOTTOTOTOTTOEOSOVOINODS

A-23



GENERIC TERMS AND ABBREVIATIONS

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—Q3[1B

Generic term/abbreviation

Description

Il CPU module type

CPU module

Generic term for the Basic model QCPU, High Performance model QCPU, Process CPU, and
Redundant CPU

Basic model QCPU

Generic term for the Q00JCPU, QO00CPU, and Q01CPU

High Performance model QCPU

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

Process CPU

Generic term for the Q02PHCPU, Q06PHCPU, Q12PHCPU, and Q25PHCPU

Redundant CPU Generic term for the Q12PRHCPU and Q25PRHCPU
Generic term for Mitsubishi Electric motion controllers, Q172CPUN, Q173CPUN, Q172HCPU,
Motion CPU Q173HCPU, Q172CPUN-T, Q173CPUN-T, Q172HCPU-T, Q173HCPU-T, Q172DCPU,

Q173DCPU, Q172DCPU-S1, Q173DCPU-S1, Q172DSCPU, and Q173DSCPU

PC CPU module

Generic term for MELSEC-Q series PC CPU modules, PPC-CPU852(MS)-512 manufactured
by CONTEC Co., Ltd.

C Controller module

Generic term for the Q06CCPU-V, and Q06CCPU-V-B, Q12DCCPU-V, and Q24DHCCPUV C
Controller modules

[l CPU module model

QnHCPU Generic term for the Q02HCPU, Q0O6HCPU, Q12HCPU, and Q25HCPU
Qn(H)CPU Generic term for the Q02CPU, Q02HCPU, Q06HCPU, Q12HCPU, and Q25HCPU
QnPHCPU Generic term for the Q02PHCPU, Q06PHCPU, Q12PHCPU, and Q25PHCPU
QnPRHCPU Generic term for the Q12PRHCPU and Q25PRHCPU

[l Redundant CPU

Control system

Primary system for control and network communication in the redundant system

Standby system Backup system in the redundant system
System A System to which the system A connector of tracking cable is connected
System B System to which the system B connector of tracking cable is connected

Bl 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 Q3[1B, Q3[1SB, Q3[JRB, and Q3[1DB

Extension base unit

Generic term for the Q5[]B, Q6[1B, Q6[C1RB, Q6[JWRB, QA1S5[1B, QA1S6[1B,
QA1S6ADP+A1S5[]B/A1S6[1B, QA6[1B, and QAGADP+AS5[]B/AG[1B

Slim type main base unit

Another name for the Q3[JSB

Redundant power main base unit

Another name for the Q3[JRB

Redundant power extension base unit

Another name for the Q6[]RB

Redundant type extension base unit

Another name for the Q6[JWRB

Multiple CPU high speed main base
unit

Another name for the Q3[]DB

Redundant base unit

Generic term for the Q3[JRB, Q6[]RB, and Q6[JWRB

Redundant power supply base unit

Generic term for the Q3[JRB and Q6[JRB
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Generic term/abbreviation

Description

[l Base unit model

Q3B Generic term for the Q33B, Q35B, Q38B, and Q312B main base units

Q3[1SB Generic term for the Q32SB, Q33SB, and Q35SB slim type main base units

Q3[JRB Another name for the Q38RB main base unit for redundant power supply system
Q3[DB Generic term for the Q35DB, Q38DB and Q312DB multiple CPU high speed main base units
Q5B Generic term for the Q52B and Q55B extension base units

Q6B Generic term for the Q63B, Q65B, Q68B, and Q612B extension base units

Q6[0RB Another name for the Q68RB extension base unit for redundant power supply system
Q6[JWRB Another name for the Q65WRB extension base unit for redundant power supply system
QA1S5[1B Another name for the QA1S51B extension base unit

QA1S6[B Generic term for the QA1S65B and QA1S68B extension base units

QA6[1B Generic term for the QA65B and QA68B extension base units

A5[]B Generic term for the A52B, A55B, and A58B extension base units

A6[]B Generic term for the A62B, A65B, and A68B extension base units
QABGADP+A5[]B/A6[1B Abbreviation for A large type extension base unit on which the QA6ADP is mounted

QA1S6ADP+A1S5[0B/A1S6[1B

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

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

AnS series power supply module

Generic term for the A1S61PN, A1S62PN, and A1S63P power supply modules

A series power supply module

Generic term for the A61P, A61PN, A62P, A63P, A68P, A61PEU, and A62PEU 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
Network
MELSECNET/H Abbreviation for the MELSECNET/H network system
Ethernet Abbreviation for the Ethernet network system
CC-Link Abbreviation for the Control & Communication Link

Memory card

Memory card

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

SRAM card Generic term for the Q2MEM-1MBS, Q2MEM-2MBS, and Q3MEM-4MBS SRAM cards
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
Others

GX Developer

Product name for SW[]D5C-GPPW-E GPP function software package compatible with the Q
series

QAGADP

Abbreviation for the QA6ADP QA conversion adapter module

QA1S6ADP

Abbreviation for the QA1S6ADP(-S1) Q-AnS base unit conversion adapter

Extension cable

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

Tracking cable

Generic term for the QC10TR and QC30TR tracking cables for redundant systems

Battery

Generic term for the Q6BAT, 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, and GOT1000 series
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CHAPTER1 OVERVIEW

The CPU module performs sequence control by executing programs.
This chapter describes the processing order in the CPU module, locations where the created programs are stored, and

devices and instructions useful for programming.

1.1 Processing Order in the CPU Module

The CPU module performs processing in the following order.

( Power-on or reset )

;

Initial processing

v
T Refresh processing with
input/output modules

i

Program operation processing I

l ’ END processing I

Scan time

Figure 1.1 Processing order in the CPU module

(1) Initial processing (-_=— Section 3.1)
The CPU module performs preprocessing required for program operations.
The preprocessing is performed only once when the module is powered on or reset.

(2) Refresh processing with input and output modules (=~ Section 3.2)
The CPU module takes on/off data from the input module or intelligent function module and outputs on/off data to

the output module or intelligent function module.

(3) Program operation processing (.= Section 3.3)
The CPU module sequentially executes the program stored in the module from the step 0 to the END or FEND
instruction.

(4) END processing (—> Section 3.4)

The CPU module performs refresh processing with network modules or communicates with external devices.
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CHAPTER1 OVERVIEW

1.2 Storing and Executing Programs

This section describes where to store and how to execute the programs in the CPU module.

(1) Programming
Programs are created with GX Developer.
For details of program configuration and execution conditions, refer to CHAPTER 2.

(2) Storing programs
Created programs and set parameters are stored in the following memories of the CPU module. ([ Section

5.1, Section 5.2)

* Program memory
« Standard ROM
* Memory card

(3) Executing programs

The CPU module executes the programs stored in the program memory.

CPU module
=) The CPU module executes
rogram mermory the programs stored here.
| Parameter | /]
Program |

Initial device value ‘ separately from the program.

‘ Device comment \L
| ~ Comments are stored
Figure 1.2 Executing programs

To execute the programs stored in the standard ROM or a memory card, the programs need to be booted to the

program memory ([_7 Section 5.1.5) when the CPU module is powered off and then on or reset.

The CPU module executes the programs
booted from the standard ROM or
Boot /
i
AL/
& "
Standard Program

a memory card to here.
ROM memory
(Parameter) ( Program )

Device Initial device
comment value

oo0ooo -

CPU module

‘x
(Parameter) < Program )
Device Initial device
comment value

Figure 1.3 Executing programs by performing a boot operation

Memory card™

1-2
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1.3 Structured Programming

The programs to be executed in the CPU module can be structured in the following two ways.
* In one program

« By dividing into multiple files ¥ Note1.1

(1) Structuring in one program
Structured programming is available by creating one program as a collection of three program sections: main rou-
tine program ([__ =~ Section 2.2.1), subroutine program ([_ =~ Section 2.2.2), and interrupt program
(_=" Section 2.2.3)

-
Main routine ¢ | —] F————{cALLP1H
program

r
L [FEND
-
PiH F———<v10 >+
Subroutine <
program 1 [RET :|_
po—| F———<v11
Subroutine <
rogram 2
prog RET H
o Hb—— vz M
Interrupt program <
r
[IRET
r
[END |

Figure 1.4 Structuring in one program

9 Note1.1 @

The Basic model QCPU cannot store multiple programs, structured programming by dividing into multiple files is not
available.
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CHAPTER1 OVERVIEW

(2) Structuring by dividing into multiple files
A program is stored in a file.
Changing the file name allows the CPU module to store multiple programs.

Multiple programs can be stored
/ / by changing the file name.

File name: PARAM File name: ABC File name: ABC File name: DEF

CParameter) C Program> C Device >< Program>
comment

lIllIIIllllllIllIIIIIIIIIIIllllllllllllllllllllll}

GX Developer

CPU module

Figure 1.5 Structuring by dividing into multiple files

Dividing into multiple files according to the processes or functions enables simultaneous programming by two or
more designers. Managing the files separately eases reuse and utilization to other programs.

Structured programming is efficient in this way because only the corresponding file needs to be modified or
debugged in case of change in the specifications.

1

(a) Dividing into multiple files according to the processes ’

Program memory/standard ROM/memory card

Processing contents Carrying out Program B \f’virlcl)?)ramxA tOth
are divided according < \ e execute

in the specified
to the processes. Manufacturing \ Program C order. 2
Program D

Assembly

~

Buiwwelbold painpPnis €1

T
T

Figure 1.6 Dividing into multiple files according to the processes

*1:  The processing contents divided according to the processes can further be divided and managed according to the func-
tions.
*2:  The execution order can be set in the Program tab of the PLC parameter dialog box. ((_5_ Section 2.3(2))
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(b) Dividing into multiple files according to the functions

Program memory/standard ROM/memory card

Program A
Processing contents Main processing \

~

Initial processing (

The execution order
Program B and conditions for
are divided according < s program Ato D
to the functions. o ameation \ Program C can be set. ™!
Program D

Error processing

Figure 1.7 Dividing into multiple files according to the functions

*1:  The execution order and conditions can be set in the Program tab of the PLC parameter dialog box ([__5 Section
2.3(2))



CHAPTER1 OVERVIEW

1.4 Devices and Instructions Useful for Programming

The CPU module is provided with devices and instructions useful for programming.
This section describes the outline of these devices and instructions.

(1) Various ways of device specification

(a) Using each bit of a word device as a contact or coil

By specifying a bit of a word device, the bit can be used as a contact or coil.

ﬁ A bit-specified word device (turns on
(switches to 1) the 5th bit (b5) of DO.)

%Xlo—[ SET D05 |-

A bit-specified word device (turns on/off depending
(f/ on the on/off (1/0) status of the 5th bit (b5) of DO.)
D0.5

— —— sET vio H

Figure 1.8 Specifying a bit of a word device

(b) Easy direct processing in units of one point

Use of the direct access input (DX i) and direct access output (DY i) enables easy direct processing (in units

of one point) in the program. ((_5 Section 3.8.2)

Direct access input

MO DX10«—
{ DY100

On/off data is output to the
output module when the
instruction is executed.

On/off data is input from
the input module when the
instruction is executed.

Figure 1.9 Direct processing in units of one point

(c) No input pulse conversion required by using a differential contact

Pulse conversion processing for inputs is no longer required with the use of a differential contacts (‘M‘ and

).

,———— Differential contact

BuiwwelBold Joj |njesn suononJsu| pue seoineq v

X0~ X1 X0
A : Y100 < H| [ PLS MO [
Y100 MO X1

| Y100 >

On at the rising Y100
edge of X0

Figure 1.10 Use of a differential contact
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(d) Direct access to the buffer memory of the intelligent function module

The buffer memory of the intelligent function module can be used as a device area in a program. ((_ = Section
9.5.1)

X0
F——+P u4aG12' Do

The CPU module can read the
data in the buffer memory
address 12 of the Q64AD.

ST Tzl2[2]ale| = 22| "huael2

3| |s|s|s|2|E|E|g|s — Specifying the buffer

IS] glglglgls|51818

Elole|ele| 8| 8|8]2|8 memory address

S5 ololo|Cl0|lOle| e .

S8 2SI (=B |B Specifying the I/O number of
Z|Elg|g|e 2|22 E|E the intelligent function module
HNEEERRIRIEE

c|lolsle|=|g|G|Tl3]|3

T— 1/0 number: X/Y40 to X/Y4F

Figure 1.11 Direct access to the buffer memory of the intelligent function module

(e) Direct access to the link devices
The link devices (LX, LY, LB, LW, SB, or SW) in network modules can be directly accessed without the refresh

setting. ([_= Section 9.4)

MO J5W12
| [ +P U5 W12 DO —>Specifying the
link register

Specifying the
network number

The CPU module can directly read the data in the
link register (LW12) of the number 5 network module.

Input module (16 points)
Input module (16 points)

QB68AD (16 points)

Output module (16 points)
Output module (16 points)

Power supply module
CPU module

QJ71LP21-25
Q68AD (16 points)
Q62AD (16 points)

-

Network number 5

Figure 1.12 Direct access to the link devices



CHAPTER1 OVERVIEW

(2) Structural description of programs
Use of the index register and edge relay enables easy structured programming including the pulse conversion
processing. (_=_ Section 9.2.6)

X0 X1
rd L PLs Mo H
———{FOorR n 1 _’Yl'o_li v D>
<l—|—‘__| X710 X11
X020 x120 vgzr N S —{PLs M10}H
Y822 M10
)-_t-ﬁ Multiple number (n) of  |[™ '—i vis >

: similar programs can :
be executed by one :
description. X170 X171
H —— HPLS M170}—
—— NEXT 1 M170
Nl < vi78 >

Figure 1.13 Structured programming including the pulse conversion processing

(3) Easy data processing

(a) Using real numbers and character string constants without conversion

Real numbers (floating-point data) and character string constants can be used without conversion for program-

ming.
Real number Real number Real number
X0 data data data
DO RO
F—e+ E123 DO RO c1os + OO E34s | | Eaes |
Real number addition instruction D1 R1
4[$+P D5 "CPU" D10 Character Character Character
Character string data link instruction string data string data string data
‘ os[ "o [ "q © epu D10[ ngr | Q"
> " vy
D6 |NULL | nou D11| ngr | non
1 D12| "y" | "pr
D13| NULL*

Figure 1.14 Structured programming including the pulse conversion processing

*1:  The NULL character represents "00H" (end of character strings)

(b) High-speed processing of bulk data
Extension of the data table operation instructions, such as the data table processing instruction, allows high-
speed processing of bulk data.

X0
}—H—[FINSP DO RO K2:|—‘ FIFO table FIFO table

Devi Device Inserti
gﬁté'éeme mﬁé{';%et position RO 3 |—>Rol 4
c;rraeEtly is:t;o Eea R1 10 R1 10
store store DO 15 R2 20 R2 15
Instruction for inserting data | \
to the table R3 30 \R3 20
R4 R4 30

Figure 1.15 Data processing with the table processing instruction

1-8
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(4) Flexible management of subroutine programs

(a) Subroutine program sharing

The number of steps in a program can be reduced by sharing subroutine programs.
In addition, creating and managing programs become easier.

Subroutine programs can be created within the same program and called. Subroutine programs in other pro-

grams can also be called by using the common pointer.

proggmc
ProgramA Common poil;r Subroutine program |

| MO - | Caling P1000 \R SM400 MO
‘ 0| [CALLP 1000} - -~P1000{—]| ———-/ mov kaxo Ro H

L J Always

on MO

MOV K4x20 RO H

PogamB rrer}
RET

| o | Calling P1000 -

‘ 0| [cALLP P1000

I i

Figure 1.16 Subroutine program sharing
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CHAPTER1 OVERVIEW

(b) Subroutine call instruction with argument passing

Subroutine program that is called more than one time can be created easily

o

100

PO

Main routine program
Argument specification

MO
— —{cALLP PO WO Kaxo RO H

~ Subroutine program
specification

Argument specification

M10
— FcALLP Po w10 Kkax10 R10H

Fend)

Subroutine program

s dat
sMa0o Mo e TN pd
MOV FDO Foz}

Always
on

MO
MOV FD1 FD2

[RETH

[END}

T——Argument from FD2 1
P Argument to FD1

Argument to FDO

T——Argument from FD2
™ Argument to FD1

Argument to FDO

Destination data

Figure 1.17 Calling subroutine program with argument passing

*1:  For input and output conditions for an argument, refer to Section 9.3.1.

1-10
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1.5 Features

This section describes the features of the CPU modules.

1.5.1 Features of the Basic model QCPU

The features specific to the Basic model QCPU are described below.

(1) High cost performance for small-scale system

The Basic model QCPU is suitable for controlling a small-scale system of simple and compact system.
The CPU module provides high cost performance for a small-scale system.

Basic model QCPU

- GX Developer

Ethernet |
L]

CC-Link remote CC-Link remote
1/O station device station

Figure 1.18 System example using the Basic model QCPU
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CHAPTER1 OVERVIEW

(2) Communication with the personal computer and HMI by the serial communica-

tion function ("5~ Section 6.24)

The QO0CPU and Q01CPU can communicate using the MELSEC communication protocol (hereafter, MC proto-
col) by connecting a RS-232 interface and personal computer or HMI.

RS-232 cable

Personal computer or HMI

Communication using the MC protocol

Figure 1.19 Communication with the personal computer or HMI

Point/’

The CPU module functions are added at the update of serial number of CPU module or GX Developer version.
For functions added by the update of the Basic model QCPU, refer to Appendix 2.1.

1-12
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1.5.2 Features of the High Performance model QCPU

The features specific to the High Performance model QCPU are described below.

(1) High performance and large capacity
The High Performance model QCPU has large capacity and allows high-speed processing suitable for any scale

system.
This allows configuration of optimum and high performance system.

Ethernet
(]

CC-Link remote I/O  CC-Link remote
station device station

Figure 1.20 System example using the High Performance model QCPU
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CHAPTER1 OVERVIEW

(2) AnS/A series I/0 modules and special function modules are available.
These modules can be used together with the High Performance model QCPU by mounting them on the AnS/A
series-compatible extension base unit (QA1S500B, QA1S6[0B, QA1S6ADP+A1S500B/A1S6[0B, QA6 B, and
QAGADP+AS5[1B/AGLIB).

Point/

The CPU module functions are added at the update of serial number of CPU module or GX Developer version.
For functions added by the update of the High Performance model QCPU, refer to Appendix 2.2.

sainjead G|

NdDD [apow aouewlopad YbiH sy} Jo sainjead z'G'|
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1.5.3 Features of the Process CPU

The features specific to the Process CPU are described below.

(1) Addition of 52 process control instructions

Based on the instructions for the High Performance model QCPU, 52 instructions for high-level process control
have been added to the Process CPU.
For details of the added instructions, refer to the following.

[~ QnPHCPU/QnPRHCPU Programming Manual (Process Control Instructions)

- GX Developer
- PX Developer

[ | L]

Ethernet

Process CPU Process CPU

Flow
sensor

Tank Flow Solenoid
sensor valve

Tank

Figure 1.21 Operations of the Process CPU

(2) Support of the two-degree-of-freedom PID control system

This system allows optimum response independent of set value and disturbance changes.

(3) Auto tuning function (PID constant initial value setting)

This function enables automatic tuning with control parameters, reduction in tuning time, man-hour, and control
engineering, and elimination of gaps caused by manual tuning.
For details of the auto tuning function, refer to the following.

[~ QnPHCPU/QnPRHCPU Programming Manual (Process Control Instructions)
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(4)

()

(6)

CHAPTER1 OVERVIEW

Module can be changed online. (Online module change)

When a module fails, it can be changed without the system being stopped.
For details of the online module change, refer to the following.
[Z5~ QCPU User's Manual (Hardware Design, Maintenance and Inspection)

[_Z~ Manual for the module supporting the online module change

Configuration of MELSECNET/H multiplexed remote 1/O system

Installing a remote master station in the MELSECNET/H network system can configure the MELSECNET/H mul-
tiplexed remote 1/O system.

Support of software package dedicated to process control (PX Developer)
Process control software package (PX Developer) easily creates PID control programs with function blocks.
The combination of the Process CPU and the process control software package (PX Developer) offers excellent
engineering environment.

Point />

@® Forthe Q12PHCPU and Q25PHCPU, use GX Developer Version 7.10L or later.
For the Q02PHCPU and Q06PHCPU, use GX Developer Version 8.68W or later.

@® Use PX Developer together with GX Developer Version 7.12N or later.
For the Q12PHCPU or Q25PHCPU, use PX Developer Version 1.00A or later.
For the Q02PHCPU or Q06PHCPU, use PX Developer Version 1.18U or later.
For details of PX Developer, refer to the manual for PX Developer.

@® The CPU module functions are added at the update of serial number of CPU module or GX Developer version.
For functions added by the update of the Process CPU, refer to Appendix 2.3.

1-16
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1.5.4

Features of the Redundant CPU

The features specific to the Redundant CPUs are described below.

(1) Support of the redundant system in addition to the Process CPU functions

1-17

(a) Redundant system using the Redundant CPU

Using the Redundant CPU can configure a redundant system including base units, power supply modules, and
CPU modules (Redundant CPUs).

In case of a failure of the control system, the standby system takes over the control in the redundant system,
enabling high reliability of the system.

Control system Standby system

m
-

.';‘,{

Continues control with device
data used by the previous
control system.

programmable controller stops.

The power supply module and faulty Operation can be
module can be changed while the continued.

Figure 1.22 Operation of the Redundant CPU



CHAPTER1 OVERVIEW

(b) Redundant power supply system

Using the redundant power main base unit (Q3CJRB) and the redundant power supply module (Q63RP and
Q64RP) on the remote I/O station enables use of two power supply modules on the remote 1/O station side.
This enables changing the power supply module without stopping the system even when the power supply

module on the remote /O station side fails.

Control system Standby system

Tracking cable

MELSECNET/H remote I/O network

Use two power
supply modules on
remote /O station.

Use two power
supply modules on
remote /O station.

Figure 1.23 Redundant power supply system

sainjead G|

Point/

@® Use PX Developer and GX Developer together with the following versions.

* GX Developer Version 8.17T or later
» PX Developer Version 1.05F or later

@® The CPU module functions are added at the update of serial number of CPU module or GX Developer version.
For functions added by the update of the Redundant CPU, refer to Appendix 2.4.

For details of the features, functions of the Redundant CPU, refer to the following.
[ QnPRHCPU User's Manual (Redundant System)

NdD Juepunpay a8y} Jo sainjead $'G’L
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1.6 Checking Serial Number and Function Version

The serial number and function version of the CPU module can be checked on the rating plate, on the front of the

module, and on the System monitor screen in GX Developer.

(1) Checking on the rating plate

The rating plate is located on the side of the CPU module.

MELSEC-Q

MITSUBISHI
MODEL

Serial number (first five digits)

/
Y/ T Function version
SERIAL [09091/1090910001 (B
[fm e e i 1
i s — Relevant regulation
e ¢ ¢ ¢ ¢ ¢ ¢ o o o ¢ ¢ ¢ ¢ = ¢ = o =" standards

S MITSUBISHI ELECTRIC ~ MADE IN JAPAN

Figure 1.24 Rating plate

(2) Checking on the front of the module

1-19

CPU module manufactured in mid-September, 2007 or later.

QO6HCPU —_—

MODE
RUN
ERR.

USER
BAT.
BOOT

The serial number on the rating plate is printed on the front (at the bottom) of the module. This applies only to the

v ———==-
e=—=---- % 11]090911090910001-8 [[y
\

\ e e - - - = 7
T—Serial No.

_—— = -

Figure 1.25 Front of the module
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(3) Checking on the System monitor (Product Information List) screen

To open the screen for checking the serial number and function version, select [Diagnostics] — [System monitor]

and click the |Trace data setting| button in GX Developer.

On the same screen, the serial number and function version of intelligent function modules can also be checked.

Serial  Function
number  version

Product Information List ﬁ'

dapt 0000 - 090420000000000
0-1 Intelli. @ QI71CZ4N JEZpt, 0020 - 080320000000000
0-2 - - Hone - - - -

[ =] |

CEY file creating Cloze

Figure 1.26 System monitor (Product Information List) screen

[Serial number, function version, and product number]
» The serial number of the module is displayed in the "Serial No." column.
» The function version of the module is displayed in the "Ver." column.

Point/

The serial number displayed on the Product Information List screen of GX Developer may differ from that on the rating plate
and on the front of the module.
» The serial number on the rating plate and on the front of the module indicates the management information of the

product.
» The serial number displayed on the Product Information List screen indicates the functional information of the

product.
The functional information of the product will be updated when a function is added.

1-20
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CHAPTER2 SEQUENCE PROGRAMS

2.1 Sequence Program Overview

(1) Definition
Sequence program is one of the programs that can be executed in the CPU module.
A sequence program consists of instructions, such as sequence instructions, basic instruction, and application
instruction.

/ Sequence instruction

X0 Mo K100

] M
T0

| o >
X1

— | [BIN Kax10 DO M

X41

—||—|:FI<OM H5 ko D10 K1 M

Figure 2.1 Sequence program

Basic instruction

Application instruction

Point/’

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

@OOOQQQQOQOOOOO0.0000QQQQOQOOOOO0.0.0000QOOQOOOOOO..OOOOQO

For the instructions used in sequence programs, refer to the following.
[ 3~ MELSEC-Q/L Programming Manual (Common Instruction)
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(2) Programming method

There are two programming modes for sequence programs.

» Ladder mode
* List mode

(a) Ladder mode
Ladder mode is a mode based on the concept of sequential control by relay circuits.
A program in ladder mode is similar to a schematic for a set of relay circuits. Programming in units of ladder

blocks is available.
A ladder block, which starts from the left rail and ends at the right rail, is the minimum unit for operating

sequence programs.

N/O N/C .
Left rail contact contact Coil (output)

‘ ;
AP v20
7”5(1’"5(2’"5(";//’ ””””””””””””””” i

Step number | o |{——F (v21 H
- (Y22 H ! Ladder block
0 e — (Y23
CIxa x5 I
] S (Y24
| Y%ﬂ |
O B

* X0 to X5: Input, Y20 to Y24: Output

Figure 2.2 Ladder mode

(b) List mode
List mode uses dedicated instructions for programming. The symbols, such as contacts and coils, used in
ladder mode are replaced with dedicated instructions.
The following instructions are used for normally open contacts, normally closed contacts, and coils.

* Normally open contact - - - LD, AND, OR
* Normally closed contact - - - LDI, ANI, ORI
e Coil --- OUT

There are two other types of programs that can be executed in the CPU module: SFC programs and ST programs.
For details, refer to the following.

MaIAIBAQ weibold sousnbeg |°Z

[T 5 MELSEC-Q/L/QnA Programming Manual (SFC)
[ 7 MELSEC-Q/L Programming Manual (MELSAP-L)
[Z 5 MELSEC-Q/L Programming Manual (Structured Text)
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(3) Sequence program operation

A sequence program is sequentially operated from the step 0 to the END or FEND instruction.
In ladder mode, a sequence program is operated from left to right and top to bottom in a ladder block.

[Ladder mode] [List mode]
From left to right OLD X0 ------ 0)
1) 2) 7) 8) 9) 1 AND X1 ------ 1
X0 X1 X5 X6 X7 10) / 21D X2 -——---- 2)
0 3&—41 F—————Y10H program 3AND X3 ------ 2;
From to X)2 X)3 operationsare | 4 ORB ------ 5)
tob P ———5) sequentially 5 OR X4 ------ 6)
© bottom 6 executed from 6 AND X5 ----- 7)
)24 7 AND X6 ------ 8
the stepOtothe| ¢ AND X7 —-.... )
11) | END instruction. 9)
10 (END 9 OUT Y10 ----- 10)
! 10END ----------- 11)

* Program operations are executed in the
order of 1) to 11). Step number

Figure 2.3 Comparison between ladder mode and list mode

2.2 Sequence Program Configuration

Sequence programs are classified into the following three types.

» Main routine program
» Subroutine program
* Interrupt program

File A"

| program ]

PO ‘F Subroutine 7‘
| program ]

10 [ Inte}rupt T‘
| program |

——JIRET H
——JEeno H

Figure 2.4 Sequence program classification

*1: Since the Basic model QCPU cannot execute multiple programs, the file name is fixed to "MAIN".
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CHAPTER2 SEQUENCE PROGRAMS

2.2.1 Main routine program

(1) Definition

Main routine program is an entire program from the step 0 to the END or FEND instruction.

(2) Program operation
A main routine program executes its operations from the step 0 to the END or FEND instruction and then

performs END processing.
After the END processing, the program restarts its operations from the step 0.

Step 0 DEREEEE

Indicates execution of
_{ }—[ ]_ the program.
Main routine
program |

/ The program operation
; returns to the step 0.

END i
processing ). |

Figure 2.5 Main routine program

Point/’

When multiple programs are executed, the main routine program operation after execution of the END or FEND instruction
varies depending on the preset execution conditions. ((_5 Section 2.3)

@COCOCO‘OlO‘0‘COCOCOCO'.CO‘O‘Q‘COCOCOCOCOCO‘.‘Q‘QOCCOCOCOC

For details of the END and FEND instructions, refer to the following.
[~ MELSEC-Q/L Programming Manual (Common Instruction)

welboud sunnol uley L°zZ'g

uoneinbyuo) weibold sousnbeg z'Z
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2.2.2 Subroutine program

(1) Definition

Subroutine program is a program from a pointer (Pi-}) to the RET instruction.
This program is executed only when it is called by a subroutine program call instruction (such as CALL(P),
FCALL(P)) from a main routine program.

(2) Application
» Programming a program which is executed two or more times in one scan as a subroutine program can
reduce the number of steps in the entire program.
» Programming a program which is executed only when a certain condition is satisfied as a subroutine
program can shorten the scan time.

(3) Programming of subroutine programs

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

Program A"
Main routine
program
—[FEND :I—

Po— ———< 10

Subroutine

>_
:|_
progam || pal | (i1
:|_
N
:|_

P F——— 12

——Jeno

pointer?

Figure 2.6 Programming location of subroutine programs

*1: Since the Basic model QCPU cannot execute multiple programs, the file name is fixed to "MAIN".
*2: The pointer numbers do not need to be specified in ascending order.

Point/

Subroutine programs can be managed as one separate program (stand-by type program). (_5 _ Section 2.3.4)

Subroutine programs can be configured with the nesting. (_5 _ Section 9.8)
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CHAPTER2 SEQUENCE PROGRAMS

2.2.3 Interrupt program

(1) Definition

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

L E—— H
Main routine J !
program !
B ( " Indicates the end
of the main routine
—LFENDH program.
10 H—— H
Interrupt |
program (I0) 3
—————{IRETH
129 HF——""7— H
Interrupt !
program (129) !
——{IRETH
——{ENDH

Interrupt pointer

Figure 2.7 Interrupt program

The interrupt pointer (1:-3) number varies depending on the interrupt factor. ((—_5— Section 9.10)
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 corresponding interrupt factor occurs.)

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

Execution Execution

Main routine Execution

program

weJsboud ydnusiu| €22

uoneinbyuo) weibold sousnbeg z'Z

Execution

Interrupt
program (10)

Execution

Interrupt
program (129)

IRET —> Time

Figure 2.8 Interrupt program execution timing
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Point />

@® A pointer dedicated to the high-speed interrupt function (149) 9Note2.1 is available as an interrupt pointer.
When using 149, do not execute the following:

» Another interrupt pointer (interrupt pointer other than 149)
* Interrupt program
» Fixed scan execution type program

If any of the above pointer or program is executed, the interrupt program of 149 cannot be executed in the preset
interrupt cycles.

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

—— {1 H
H————— A

HF—— H
——{FENDH
10 H—— H
! Interrupt
—:—[IRET]- program (10)

129 HF—— )—}

! Interrupt
- {IRETH

program (129)

—{ENDH

For details of the interrupt factors and interrupt pointers, refer to Section 9.10.

 Note2.1 XD e

The Basic model QCPU, Q02CPU, Process CPU, and Redundant CPU do not support the use of the pointer dedicated
to the high-speed interrupt function (149).



CHAPTER2 SEQUENCE PROGRAMS

(2) Programming of interrupt programs

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

Program A"

Main routine
program

Interrupt )
program

132 H F—— 11

128 p——v12
] ReT
——{EnD

Interrupt pointer?

TP Y P Y P Y

Figure 2.9 Programming location of interrupt programs

*1: Since the Basic model QCPU cannot execute multiple programs, the file name is fixed to "MAIN".
*2: 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). ((__3 Section 2.3.4)

(a) Before executing an interrupt program
1) Basic model QCPU

Enable interrupts with the El instruction.

2) High Performance model QCPU, Process CPU, or Redundant CPU
Enable interrupts with the IMASK or El instruction for execution of the interrupt programs corresponding to
the interrupt pointers 132 to 147.
Enable interrupts with the El instruction for execution of the interrupt programs corresponding to the interrupt
pointers 10 to 131 and 148 to 1255.

For details of the IMASK and El instructions, refer to the following.
[C 5~ MELSEC-Q/L Programming Manual (Common Instruction)

2-8
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(b) Restrictions on programming

1)

2)

3)

4)

PLS and PLF instructions

The PLS and PLF instructions perform off processing in the next scan of which 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 PLS[MO |
END O 10 JIRETEND O END 0 10 /IRET END O

ON | i
xoQF [0 s
\ON |

MOOFF .

Turns off by executing the

~ PLS MO instruction.
— Turns on by executing the PLS MO instruction at the rise of XO0.

Figure 2.10 Device turned on by the PLS instruction in the interrupt program

El and DI 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 Ct instruction status causes the counter (C) not to measure the number of interrupts correctly.

Instructions not available in interrupt programs
Refer to sections corresponding to each instruction in the following.
[Z 5~ MELSEC-Q/L Programming Manual (Common Instruction)



(3) Operation when an interrupt factor occurs

CHAPTER2 SEQUENCE PROGRAMS

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 (DlI).

the interrupt program
execution status
changes to enabled.

Figure 2.11 When an interrupt factor occurs before interrupts are enabled

When the same interrupt factor occurs more than one time before the interrupt program execution status is

enabled, the CPU module operates as follows:

1) Basic model QCPU

The CPU module stores the interrupt factors of 10 to 115, 128 to 131, and 150 to 1127 only once.

2) High Performance model QCPU, Process CPU, or Redundant CPU
The CPU module stores the interrupt factors of 10 to 127, 128 to 131, 150 to 1255, and fixed scan execution type

programs only once.

As for 132 to 141 and 149, the CPU module discards the interrupt factors occurred while interrupts are

disabled.

(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.

STOP/PAUSE
Interrupt factor — RUN Interrupt
occurrence enabled (EI)
Main routine '. Y 1
program
Interrupt Execution
program Executed as soon as the interrupt

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

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

Figure 2.12 When an interrupt factor occurs in the STOP or PAUSE status

2-10
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(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 (1:-3) with high priority. (= Section
9.10.1)
Other interrupt programs have to wait until processing of the interrupt program being executed is completed.

Simultaneous occurrence of

Interrupt multiple interrupt factors

enabled (El)

Main routine
program

High|  Interrupt
program (150)

-‘g Intermupt e e
E program (1100) ' Wait to be
| processed IRET
merupt :\ _____________ Execution
Low]  program (1150) >
Wait to be processed IRET

Figure 2.13 When multiple interrupt factors occur simultaneously

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

1) Basic model QCPU

The CPU module stores the interrupt factors of 10 to 115, 128 to 131, and 150 to 1127 only once. Then, the CPU
module executes the interrupt program corresponding to the stored interrupt factor after completion of current
interrupt program execution.

Even if the same interrupt factor occurs more than one time, the CPU module stores only the first factor.

The second interrupt factor and later are ignored.
These interrupt factors are stored. Therefore,

the corresponding interrupt programs are executed.  Thege interrupt factors are ignored.

ON
Interrupt factor ~ OFF T_-l\

Y ~

Main routine 4‘_| |_| |_|

o & IRIET ) IRI§T$

t2

t1

>t

Interrupt program i

t1: Time from interrupt factor occurrence to interrupt program execution
t2: Interrupt program execution time

Figure 2.14 Operation when the same interrupt factor as that of the interrupt program being executed occurs
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2) High Performance model QCPU, Process CPU, or Redundant CPU

» The CPU module stores the interrupt factors of 10 to 127 and 150 to 1255 only once. Then, the CPU
module executes the interrupt program corresponding to the stored interrupt factor after completion of

current interrupt program execution.

As for the 128 to 131 and fixed scan execution type programs, the CPU module stores all interrupt
factors. Then, the CPU module executes the interrupt program corresponding to the stored interrupt

factor after completion of current interrupt program execution.
» The interrupt factors of 132 to 141 and 149 are discarded.

(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 Controller Network 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

e e

Interrupt program l | | ‘
execution

Link refresh execution
Link refresh is suspended and

interrupt program is executed.

Figure 2.15 When an interrupt factor occurs during link refresh

For the Block data assurance per station setting, refer to the following.
[T 7 Manual for each network module

(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.

2-12
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(4) Processing at program execution type change
When the program execution type is changed from the scan execution type or low-speed execution type to the
interrupt, the CPU module saves and restores the following data. ((_5~ Section 9.6.3)

« 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.

(L= Section 10.1.2)

(5) Restrictions

(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.

1) 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.

2) 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. gNoteZ.Z

 note22 23

For the Basic model QCPU, data inconsistency may occur in units of argument.
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CHAPTER2 SEQUENCE PROGRAMS

2.3 Settings When Program is Divided $not23

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

i into multiple
| programs.
B EEEEEp

Program A

Control data A

v

Divide one program Program B

Control data B

I
I
I
I
I
|
v
Program C

Control data C

The programs divided on
¢ the basis of each control
data are registered.

Figure 2.16 Control by multiple programs

9 Note2.3 @

The Basic model QCPU cannot execute multiple programs.

2-14
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(2) Settings required for execution of multiple programs
To execute multiple programs in the CPU module, names (file names) and execution conditions of the programs
must be set.
Set them in the Program tab of the PLC parameter dialog box.

Program name_| Evecute tnel 705 1n it
FROGRAME ned scan [
PROGRAM1 it
PROGRAMZ can

= Program
PROGRAMI

PROGRAMZ
PROGRAMI

“

-
Programs are executed §
according to the setting 5
B
7
8

order.

Trsert 16
1
18

Deete |5

R K K N K K ) K R K K K R R KR R Ra K
0 0 K 2 1 K KN K K K1 KA RN ER KN R K KA Ea e R

ile usability setting 1/0 refresh setting \

Acknowledge XY assignment Multiple CPU settings Default | Check End Cancel

() ()
Figure 2.17 Program setting

(a) Program name

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

(b) Execute type

Select an execution type of the program set under "Program name".
The CPU module executes programs whose execution type has been set here according to the setting order.

1) Initial execution type ("Initial™)
This program is executed only once when the CPU module is powered on or its status is switched from STOP
to RUN. ([_= Section 2.3.1)

2) Scan execution type ("Scan")
This program is executed once in every scan, starting in the next scan of which the initial execution type

program is executed and later. ((_ 5 Section 2.3.2)

3) Low-speed execution type program ("Low speed") €#Note2.4
This program is executed only when the constant scan function is used or a low-speed program execution
time value is set. (= Section 2.3.3)

4) Stand-by type ("Wait")

This program is executed only when its execution is requested. (i~ 5~ Section 2.3.4)

D Note2.4

The Redundant CPU does not support the use of low-speed execution type programs. Therefore, "Low speed" cannot
be selected.
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CHAPTER2 SEQUENCE PROGRAMS

5) Fixed scan execution type ("Fixed scan")

This program is executed at time intervals specified with fixed scan interval and unit. ((_5 Section 2.3.5)

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

* Unit ("In unit")
Select the unit ("ms" or "s") of the fixed scan interval.

(c) File usability setting

For each program, determine whether to use the file specified for the file register, initial device value, device

comment, and local device in the PLC file tab of the PLC parameter dialog box.

File usability setting El

Progiam name | Execute File register Device initi Comment Local device I;
PROGRAMZ Fited soan| Use PLC fle setting = [Use PLC file setting = |Use PLLC file setting « |Use PLE file setting « ||
PROGRAMT it Use PLC file setting = [Use PLC file setting » [Use PLC file setting v | Use PLC file sefting
PROGRAMZ Scan Usge PLC file setling = |Use PLC file sefting w [Use PLC file setting w |Use PLC file setfing +

=
a4 fafa]a|afa]a]a]a
LN EAEH EN ENER ENENENET

N A EH RN EN N RN EN RN R
ENER RN EN RN EN N EN RN RN K

Figure 2.18 File usability setting

The default is set to "Use PLC file setting".
Table2.1 shows the processing when "Not used" is selected.

Table2.1 File usability setting item and processing when "Not used" is selected

Item Processing
File register The file register cannot be used in the program.
Initial device value Initial device values are not set when the file name is same as the program file.
Device comment Device comments cannot be used in the program.
Local device Data in local devices cannot be saved or restored when program type is changed.

2-16
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(d) /O refresh setting
The CPU module updates all inputs and outputs of the input/output modules and intelligent function modules by

I/O refresh. (=~ Section 3.8.1)
I/O refresh setting allows I/O refresh to be performed for each program (within the specified range).

I/0 refresh setting

bzzignment method

(" Foints/Start (v Start/End
1/0 refresh -
Program name kS i
Points | Stat | End | Points | Start | End
PROGRAM3 256 0000 OOFF| 256 0000) DOFF
PROGR&MI 286 0100] OTFF| 286 0100 OIFF
PROGRAM2 286 02000 02FF|  286| 0200) DZFF

R |_ End |__ Cancel

Figure 2.19 1/O refresh setting

1) Application
This setting is useful when fixed scan execution type programs are used. The CPU module takes in inputs (X)

before execution of each fixed scan execution type program and externally outputs the operation results
(outputs (Y).

Point/’

Scan time of the program being executed (except for fixed scan execution type programs) can be checked on the Program
monitor list screen. ((__3  Section 6.13.1)
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(3) Program sequence in the CPU module

CHAPTER2 SEQUENCE PROGRAMS

Figure 2.20 shows the program sequence after the CPU module is powered on or its operating status is changed

from STOP to RUN.

@owered off -on/STOP — RU@

Initial execution
type program

Scan execution
type program

|

I
|
I
I
I
I
I
I
|
I
I
I
I
I
I
|
:
Low-speed ol L
execution type <
program | !
I
I
I
I
I
I
I
| I
| I
I
! [
R
) |
END processing g : Fixed scan
+->-> execution type
o program
D
I I
I I
[
[
-<- ! : | :

Stand-by type
program

Executed only once when
the CPU module is
powered on or its status is
switched from STOP to
RUN.

Executed only when the
constant scan function is
used or a low-speed
program execution time
value is set.

Executed at specified
time intervals.

Executed only when
its execution is
requested.

——» Program execution sequence

- -~ -% Program execution when

Figure 2.20 Program sequence

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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2.3.1 Initial execution type program

(1) Definition
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

L il

|Processing performed | | Initial execution type

;only once } program

L - .

One program can
i be divided into two

Program B programs.

L il

| Processing performed | | Scan execution type

,in every scan 1 program

Lo - 4

Figure 2.21 When processing performed only once is separated as an initial execution type program

(2) 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
o A } .
‘ Initial execution |
! type program A ‘
|
! _ : ‘ If there are multiple initial
‘ Initial execution ! 1 scan execution type programs, the
‘ type program B ‘ CPU module executes them in
‘ ; ‘ ascending order of the setting.
v
‘ Initial execution ‘
‘ type program n i
L = !

| END processing I

| Scan execution type
program

Figure 2.22 Execution order of the initial execution type programs
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(b) Initial scan time
Initial scan time is the execution time of initial execution type program.
When multiple programs are executed, the initial scan time will be the time required for completing all the initial

execution type program execution.
1) 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).

Figure 2.23 Initial scan time storage location

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

2) 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.

3) 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.

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

completion device).

SEND, RECV, and similar instructions

2-20
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(4) 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.

Q parameter setting

PLC name | PLG system |PLG file PLC RAS |Device |Program |Boot file |SFG | 1O assignment

WDT Ghlatchdoe timer) setting Errar check
WOT Setting P00 e (0me—2000me) [ Oarry out battery check
Thitial execution ¥ Garry aut fuse blown check
mon o 4ime B0 ms (0ms—2000ms) ¥ Vorify module

Law speed execution —
monitoring time: s @) r
=

Figure 2.24 PLC RAS setting (Initial execution monitoring time)

(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.

Point />

@® When an initial execution type program and low-speed execution type program are to be executed, the low-speed
execution type program ([__=  Section 2.3.3) is executed after completion of the initial execution type program.
Set a time value so that the initial execution monitoring time becomes longer than total execution time required for both
programs.

@® 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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2.3.2 Scan execution type program

(1) Definition
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 NP 2nd scan N 3rd scan | 4th scan
END processing | ( = o
Initial execution type program P 8
0 END 0 END 0 END
Scan execution type program A — — —
fo END qXO END EO
Scan execution type program B F— — —
fO END fO END.
Scan execution type program C — —-
Scan time _

Figure 2.25 Execution order of the scan execution type program

(2) Processing
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.

weiboid adAy uonnosxs ueds zZ'€'g
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2.3.3 Low-speed execution type program otz

(1) Definition
Low-speed execution type program is executed only when the constant scan function is used or a low-speed
program execution time value is set.
This type of program can be used for programs that are not necessary to be executed in every scan (such as a
program for printer output).

Constant | Scan time (1 scan) | Scan time (1 scan) |
scan \ \ \
Scan Scan
Scan execution type execution A‘ execuionA
program Scan Scan
execution B execution B

— —

‘ Low-speed ‘ Low-speed
Low-speed execution A execution A

execution type END processing zLow.speed END processing ﬁLow_speed

program execution B execution B
: I : ]
| |
‘ I ‘ |
| Low-speed END | | Low-speed END |
| processing | | processing |
Low-speed scan time Low-speed scan time

Figure 2.26 Execution of a low-speed execution type program (When executed within the remaining time in each constant scan)

(2) Processing

(a) Program operation
Program operation differs depending on the setting in the PLC RAS tab of the PLC parameter dialog box
(Z—F (4) in this section).
Set the parameter as necessary.
1) When keeping each scan time constant and giving priority to control accuracy
Set a constant scan time value.
2) When securing the time for execution of low-speed execution type programs

Set a low-speed program execution time value.

‘ D Note2.5

The Redundant CPU does not support the use of low-speed execution type programs.
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(b) When time is still remained in scan time after execution of all low-speed execution

type programs
Processing performed after execution of all low-speed execution type programs differs depending on the on/off
status of the special relay (SM330) and the execution condition of low-speed execution type programs.

1) Asynchronous mode (SM330 = off)

Execution of low-speed execution type programs is continued within the remaining time.

2) Synchronous mode (SM330 = on)
Execution of low-speed execution type programs is not continued within the remaining time. Program
operations are started in the next scan.

Table2.2 Processing depending on the operation mode and execution condition

Low-speed execution - . Execution condition of low-speed execution type program
atus o
type program When a low-speed program execution time
. SM330 When a constant scan value is set . = -g
operation mode value is set

Low-speed execution type programs are re- | Low-speed execution type programs are re-
Asynchronous mode Off o "

executed. executed.

. Execution of scan execution type program is

Synchronous mode On Waiting time remains in constant scan.”®

started.™

*1: Low-speed execution type programs are repeatedly executed during the remaining time in each constant scan.

For this reason, the execution time of the low-speed execution type programs varies in each scan. ([_ _ Figure 2.27)
*2: Low-speed execution type programs are repeatedly executed for the period of time set for low-speed program execution time.

For this reason, the scan time varies in each scan. ((__5  Figure 2.29)
*3:  Time remained after completion of low-speed END processing is regarded as the waiting time.
At the specified constant scan time interval, scan execution type programs are executed.

For this reason, each scan time is constant. ((_ % Figure 2.28)
*4: Time remained after after completion of low-speed END processing is ignored and scan execution type programs are executed.

For this reason, the scan time varies in each scan. ((__ _ Figure 2.30)
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<<When a constant scan time value is set>>

The following timing charts show the CPU module operation when low-speed execution type programs are executed
under the conditions given below.

» Constant scan time value : 8ms

« Total execution time of scan execution type programs : 4 to 5ms

» Execution time of the low-speed execution type program A : 1ms

« Execution time of the low-speed execution type program B : 3ms

» END processing/low-speed END processing : 0Oms (assumed to be Oms for easy understanding)

END processing  END processing  END processing  END processing

| ' ! |

0 : 8 : 16 : 24 1 32 (ms)
R T T O L I T O O A O
L L L L L L L L L L D O L L L L L
Scan executiontype |\ g4ms | 4 5ms_| | 4 ms | | 4ms | | 5ms
program
S
Low-speed execution | |1_”|13 1ms ms
type program A |
N ') )
Low-speed execution | 2. 5ms |‘| 5 ms 1.5ms 1ms 2ms 0.5ms
type program B : 0.5ms ' f ! ﬁ : ‘/
| | | |
Waiting time in | 0 5ms ! 0.5ms ! 0.5ms ! 0.5ms
constant scan : H i H i H i H
! Low-speed ! Low-speed ! Low-speed !
I scan time L scan time P scan time N
! (13ms) T (8.5ms) T (8.5ms) T
Low-speed END Low-speed END Low-speed END
processing processing processing
Figure 2.27 Asynchronous mode (SM330: off)
END processing END processing END processing END processing
0 : 8 1 16 : 24 : 32 (ms)
I e e e e e sy
| T II T ‘ T T : T ‘ T : T ‘ [ : [ | [
| : | | | : | | |
Scan execution type | 4ms | | 4.5ms | _4ms | | 4ms | | 5ms
program . — — p—
S 3
) : 1ms 1ms
Low-speed execution | H H
type program A ! f 1\
. | 2.5ms 0.5ms 2.5ms 0.5ms
Low-speed execution | — H —
type program B : ‘/ f z f
L : 0.5ms 3ms 0.5ms 3.5ms
Waiting time in I H — H
constant scan : ! !
: Low-speed scan time i Low-speed scan time N
: (13ms) T (15.5ms) T
Low-speed END Low-speed END
processing processing

Figure 2.28 Synchronous mode (SM330: on)
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<<When a low-speed program execution time value is set>>

The following timing charts show the CPU module operation when low-speed execution type programs are executed
under the conditions given below.

» Low-speed program execution time value : 3ms

« Total execution time of scan execution type programs : 4 to 5ms

» Execution time of the low-speed execution type program A: 1ms

» Execution time of the low-speed execution type program B : 3ms

» END processing/low-speed END processing : Oms (assumed to be Oms for easy understanding)

END processing END processing END processing END processing END processing

0 4 11.5 18.5 255 33.5(ms)
ES T e T b
L L I B B B B A
Scan execution type | gms | 45ms | | 4ms | | 4ms | 5ms
program I ! 1 I 1 é | I 1
I
o f
Low-speed execution | |l|ms 1ms ms |l|ms
type program A | f t é ?
- 2ms 1ms 1ms 2ms 3ms f
Low-speed execution |
type program B | H ‘ | —
} ' Low-speed ' Low-speed
' Low-speedscantime | scan time . scantime
‘ (12.5ms) T (8ms) T (8ms) T
Low-speed END Low-speed END Low-speed END
processing processing processing
Figure 2.29 Asynchronous mode (SM330: off)
END END END END END
processing processing processing processing processing
0 4 11.5 16.5 23.5 29.5 (ms)
I L T M O A A N I |
L O L B
Scan execution type | 4ms | | 45ms | | 4ms | | 4ms | | 5ms | |
program f 1 f 1T 1 I 1T 1 I
I
Low-speed execution f 1ms f 1ms ﬁ1ms
type program A ! H H H
I
Low-speed execution | f 2ms 1ms f 2ms 1ms f 2ms
type program B } H H
! | |
, Low-speed scan time . Low-speed scan time }
(12.5ms) T (12ms) T
Low-speed END Low-speed END
processing processing

Figure 2.30 Synchronous mode (SM330: on)
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(c) When low-speed execution type programs were not processed within the remaining
time in each constant scan or the low-speed program execution time

Program execution is stopped and the rest of the program is executed in the next scan.

(d) Low-speed END processing
When all the low-speed execution type programs are executed, the CPU module performs low-speed END
processing.

Low-speed END processing includes the following.

 Setting of the special relay and special register for low-speed execution type programs*1

» Online change of low-speed execution type programs
* Measurement of low-speed scan time
» Reset of a watchdog timer for low-speed execution type programs

If SM330 is on and there is still a remaining time in a constant scan, the CPU module reexecutes the first low-
speed execution type program after the low-speed END processing.

*1: The special relay and special register for low-speed execution type programs are as follows.
* SM330, SM404, SM405, SM510
+ SD430, SD510, SD528 to SD535, SD544 to SD547

Point/

When low-speed execution type programs are executed, the constant scan may increase by the maximum processing time
of the instructions being executed + the low-speed END processing time.

For differences between low-speed END processing and END processing, refer to Figure 2.26.
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(e) Low-speed scan time
Low-speed scan time is a total of the execution time of all low-speed execution type programs and the low-
speed END processing time.
For differences between the low-speed scan time and the scan time, refer to Figure 2.31.
1) Low-speed scan time storage location
The CPU module measures the low-speed scan time and stores it into the special register (SD528 to SD535).
The low-speed scan time can be checked by monitoring SD528 to SD535.

Current value | SD528 | SD529 |
Minimum value | SD532 | sD533 |
Maximum value | SD534 | SD535 |

Stores the low-speed scan time of 1ms or less (unit: us).

> Stores the low-speed scan time. (unit: ms).

Figure 2.31 Low speed scan time storage location

I the stored values in SD528 and SD529 are 50 and 400 respectively, the low-speed scan time is
50.4ms.

The low-speed scan time and program execution time can be checked on the Program monitor list screen.

(__F~ Section 6.13.1)

2) Accuracy and measurement of low-speed scan time

Accuracy of each low-speed scan time stored in the special register is +=0.1ms.
Even if the WDT instruction (instruction that resets the watchdog timer) is executed in a sequence program,
the measurement of each low-speed scan time continues.

3) Execution of an interrupt program or fixed scan execution type program
The execution time of an interrupt program or fixed scan execution type program will be added to the low-

speed scan time.
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(3) Precautions on programming

2-29

(a) Low-speed program execution time value setting
Setting a low-speed program execution time value increases the scan time since the set period of time is
secured.
Set a low-speed program execution time value so that the scan time becomes shorter than the watchdog timer
or increase the WDT setting value.

(b) Unavailable instruction

The COM instruction is not available for low-speed execution type programs.

(c) Execution timing
Low-speed execution type programs are executed even in the same scan where the initial execution type
program is executed.
To prevent low-speed execution type programs from being executed after the initial execution type program,
provide an interlock with the special relay (SM402 or SM403).

(d) Setting range
Set either a constant scan time value or low-speed program execution time value.
If both values are set, "PRG. TIME OVER" (error code: 5010) occurs under the following condition: (remaining
time in a constant scan) < (low-speed program execution time).

(e) 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
Section 9.6.3.
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(4) Settings for low-speed execution type program execution
Set the following in the PLC RAS tab of the PLC parameter dialog box.

» Constant scan time value ("Constant scanning"). . - Setting range: 0.5 to 2000ms (in increments of 0.5ms)
» Low-speed program execution time value ("Low speed program execution time"). . - Setting range: 1 to
2000ms (in increments of 1ms)

E3

Q parameter setting

PLG name ]PLG system ]F‘LG file PLC RAS IDEVICE ]Pr’ogram }Eoot filz }SFG ]VO azzignment ]

WDT tilatchdog timer) setting Error check

WDT Setting 200 mg (0ms—-2000ms) Iv Garry out battery check
Thitial execution v Carry out fuse blown check
mohitaring time m {1 0ms—-2000ms) [ Werify module
Low speed execution ,7 s
manitoring time i Mie=~EU0) ~
&

Operating mode when there is an error .
o A o Constant scanning

o -

£ ms  (06ms--2000ms)

Expanded command error Stop =
Fuge blown Stop = Low speed program execution time
Maodule veriy error Stop - 180 ms  me--2000ms}
Intelligent module program ET——

Figure 2.32 PLC RAS setting (Constant scan, low-speed program execution time, and low-speed execution monitoring time)

Point/’

To execute low-speed execution type programs, make sure to set either a constant scan time value or low-speed program
execution time value.

To monitor the execution time of low-speed execution type programs, set a low-speed execution monitoring time
value.

The setting range is 10 to 2000ms (in increments of 10ms).

No default value is set.

(a) When the low-speed scan time exceeds the preset low-speed execution monitoring
time
"PRG TIME OVER" (error code: 5010) occurs.

Point/’

When executing low-speed execution type programs and initial execution type programs, the low-speed execution type
programs will be executed after the completion of the initial execution type programs ([ Section 2.3.1).

Set an initial execution monitoring time value which is longer than a total of the initial scan time and the execution time of
low-speed execution type programs.
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2.3.4 Stand-by type program

(1) Definition
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.

(2) 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
7’7’7’7’7’T !*’7’7’7’7’%\
Main routine ‘ Main routine ‘
program ‘ program w

—————»|
\A( P100| Subroutine

! P100 Subroutine ‘
‘ program ‘

10 Interrupt ! ‘
program ‘ program ‘
I — | | |
‘ 10 Interrupt ‘

‘ program
- ]

Figure 2.33 Program library using a stand-by type 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.
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(3) 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.

(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
——[RET
P501— F——<¥12
———{ReT

———END
1

Use common pointer.

T Y P Y Y

weiboid adAy Ag-puels g2
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Figure 2.34 Creating subroutine programs in a single stand-by type program
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1) Executing a subroutine program and interrupt program in a stand-by type program

After execution of the stand-by type program, the CPU module reexecutes the program that called a program
in the stand-by type program.

Figure 2.35 shows the operation when the subroutine and interrupt programs in the stand-by type program
are executed.

CALL P100 Interrupt factor
instruction execution occurrence
END processingJ END processing END processing
Main routine program - | k | | &
Subroutine program within P100 RET
a stand-by type program
Interrupt program within a 10 IRET

stand-by type program

Figure 2.35 Operation when the subroutine and interrupt programs in the stand-by type program are executed

Point/

@ For restrictions on programming of subroutine and interrupt programs, refer to the following.

+ Subroutine program : [T 5 Section 2.2.2
* Interrupt program : [T 5 Section 2.2.3

@® Use common pointers. (__3  Section 9.9.2)
If local pointers are used, subroutine programs in a stand-by type program cannot be executed from any other program.
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(b) Changing the program execution type using instructions
Use the PSCAN, PSTOP, or POFF instruction to change a program execution type.

1) Changing the execution type (in the case of scan execution type program)

+ Set the programs "ABC" and "GHI" as scan execution type programs and the program "DEF" as a stand-

by type program.
* When the condition is established (the internal relay (MO) in Figure 2.36 turns on), the program "DEF" is
changed to a scan execution type program and the program "ABC" to a stand-by type program.
[Before execution of the PSCAN and PSTOP instructions]
Scan execution type program: ABC

» The PSCAN instruction changes the program "DEF"
MO to a scan execution type program.
|——[PSCAN "DEF" » The PSTOP instruction changes the program "ABC"

—{ psTOP "ABC"

to a stand-by type program.

Stand-by type program: DEF Scan execution type program: GHI

F——Pscan "GHI" F—— Pscan "asc"
——{PsToP "DEF" —{ PsTOP "GHI"

@ When MO turns on

[After execution of the PSCAN and PSTOP instructions]
Stand-by type program: ABC

weiboid adAy Ag-puels g2
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MO

|74|:PSCAN "DEF"
4' PSTOP  "ABC"

Scan execution type program: DEF Scan execution type program: GHI

F——— Pscan "GHr" F——— Pscan "asc’
— PsToP "DEF" —{ PsTOP "GHI"

Figure 2.36 Example of changing the execution type (in the case of scan execution type program)
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2) Execution type change timing

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" ll [ABC" "GHI" ll ,eHI" " "DEF" |l (GHI"
— } 1 I —
PSTOP "ABC" \ . i
execution "DEF" is changed to a scan execution type
PSCAN "DEF" program and "ABC" is changed to a stand-by
execution type program.

Figure 2.37 Execution type change timing

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

(4) 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 Section 9.13.2.
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2.3.5 Fixed scan execution type program

(1) Definition
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 Section 2.2.3(2)(b).

Fixed scan interval

Condition e
established f

END processing Condition

established

Scan execution . — [ —

type program

Fixed scan execution

type program

Figure 2.38 Execution of a 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.

PapIAIQ S Weiboud usyp sBUmes €7
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(2) 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 Controller Network 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

m W mm

Interrupt factor | !

Fixed scan execution type | ‘ ‘ ‘
program execution

Link refresh execution |

Link refresh is suspended and fixed scan

execution type program is executed.

Figure 2.39 When the execution condition is established during link refresh

For the Block data assurance per station setting, refer to the following.
[ % 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 waiting time of the constant scan execution or the END
instruction, a fixed scan execution type program is executed.

Constant scan

!

Fixed scan interval

*

|
I
1

Condition |mm—le—r—s-
established g

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.

Figure 2.40 When the execution condition is established during the waiting time

(3) 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
Section 2.2.3(4). (The method is the same as that for interrupt programs.)

PapIAIQ S Weiboud usyp sBUmes €7
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(4) 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 --. 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

Highest common factor of scan

execution interval

X

Fixed scan execution interval set to

the corresponding program

The following shows an example of the increase in execution time of a fixed scan execution type program.

« Fixed scan execution interval --- 10ms, 5ms, 1ms, 0.5ms

0.5ms)

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

Program execution

« Highest common factor of fixed scan execution interval---0.5ms
- Interrupt disabled time (DI)---5ms (Interrupt enabled time (El)---less than

operation

Interrupt enabled/
disabled status

n scan > n+1 scan »
El El
DI pl—rle DI >lple
L END END[
T T Ll
Disabled Disabled > Disabled >
—>’

Less than 0.5ms

I

Less than 0.5ms

I < »la
k . y 1

Interrupt disabled time = 5ms

T

Interrupt disabled time = 5ms
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Figure 2.41 Program execution and interrupt enabled/disabled status

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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2.3.6 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, PLOW, 9Note2.6, PSTOP, or POFF instruction to change the execution type.

Initial execution
type program

PSTOP,
POFF instruction

Stand-by type
program

PSCAN

PSTOP,

POFF instruction

instruction

Scan execution
type program

PSCAN

PSCAN  PLOW
instruction instruction

PLOW
instruction

PSTOP,
POFF instruction

PLOW
instruction

Low-speed execution
type program

instruction /Z. .
Fixed scan execution
type program

PSCAN
instruction/ PLOW

instruction

Figure 2.42 Pattern of execution type change

Table2.3 Timing of execution type change

Execution type before

Instruction

change

PSCAN

PSTOP

POFF

PLOW

Scan execution type

Remains unchanged.

Changes to the stand-by
type.

Turns off outputs in the next
scan.

Changes to the stand-by type
in two scans later.

Initial execution type

Changes to the scan execution
type.

Changes to the stand-by
type.

Turns off outputs in the next
scan.

Changes to the stand-by type
in two scans later.

Stand-by type

Changes to the scan execution
type.

Remains unchanged.

No processing

Changes to the low-speed
execution type.

Low-speed execution type

Stops execution of the low-
speed execution type program
and changes to the scan
execution type in the next scan.
(Executed from the step 0.)

Stops execution of the low-
speed execution type
program and changes to the
stand-by type.

Stops execution of the low-
speed execution type
program and turns off outputs
in the next scan.

Changes to the stand-by type
in two scans later.

Remains unchanged.

Fixed scan execution type

Changes to the scan execution
type.

Changes to the stand-by
type.

Turns off outputs in the next
scan.

Changes to the stand-by type
in two scans later.

Changes to the low-speed
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.

‘ D Note2.6

Redundant

The Redundant CPU does not support the use of low-speed execution type programs.
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(b) Execution type change example

In a control program, a stand-by 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 stand-by type program.

Figure 2.43 shows the case where the execution type of the stand-by type programs "ABC", "DEF", "GHI", and

"JKL" are changed in the control program.

When MO turns on, the
program "ABC" is

changed from a stand-bN o
type to a scan execution

type program.

When M1 turns on, the

Control program

MO

-+ ——{Pscan
M1

-+ F———PpsTop

— ——{Pscan

"ABC"

"ABC"

"DEF" H
"DEF" H

- The PSCAN instruction

changes the program "ABC" to
a scan execution type program.

- The PSTOP instruction changes

the program "ABC" to a stand-
by type program.

program "ABC" is A
changed from a scan \
execution type to a !
stand-by type program. !
|
|
1
Yoy
Stand-by
type
program
:ABC

Stand-by Stand-by
type type
program program
:DEF :GHI

Stand-by

program

Figure 2.43 Execution type change example

(2) Changing the execution type from the Program monitor list screen
The execution type of programs can be changed on the screen opened by selecting [Online] — [Monitor] —
[Program monitor list]. (_% Section 6.13.1)
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2.4 Data Used in Sequence Programs

The CPU module represents numeric and alphabetic data using two symbols (states): 0 (off) and 1 (on).
Data represented using these two symbols is called binary number (BIN).
The CPU module can also use hexadecimal (HEX) (each hexadecimal digit represents four binary bits), binary-coded

decimal (BCD), or real numbers.
Table2.4 shows the numeric representations of BIN, HEX, BCD, and DEC (decimal).

Table2.4 Numeric representations of BIN, HEX,BCD,and DEC

DEC (Decimal) HEX (Hexadecimal) BIN (Binary) BCD (Binary-coded decimal)
0 0 0 0
1 1 1 1
2 10 10
3 1 11
9 9 1001 1001
10 A 1010 1 0000
i B 1011 1| 0001
12 C 1100 1 0010
13 D 1101 1 0011
14 E 1110 1 0100
15 F 1111 1 0101
16 10 1 0000 1 0110
17 1 1 0001 1 0111 N
o
o
,‘P,_
Q
c
[2]
[]
[oN
47 2F 10 111 100 0111 a
[]
Q
c
[]
]
[e]
[0]
o
5]
32766 7FFE 0111 | 111 | 1111 | 1110 <
32767 7FFF 0111 1111 1111 1111 a
-32768 8000 1000 | 0000 | 0000 | 0000 | 1000 | 0000 | 0000 | 0000
-32767 8001 1000 | 0000 | 0000 | 0001 | 1000 | 0000 | 0000 | 0001
-2 FFFE 1111 1111 1111 1110
-1 FFFF 1111 1111 1111 1111
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(1) Inputting numeric values externally to the CPU module
When setting a numeric value to the CPU module externally using a digital switch, BCD (binary-coded decimal)
can be used as DEC (decimal) by the method given in (b).

(a) Numeric values used inside the CPU module

The CPU module performs program operations in binary.
If the value set in binary-coded decimal is used without conversion, the CPU module performs program

operations regarding the set value as binary.
Therefore, the program operations are not performed correctly. ((_= (1)(b) in this section)

(b) Using any numeric data regardless of the data type
To convert the data set in binary-coded decimal into binary, which can be used in the CPU module, use the BIN

instruction.
The BIN instruction allows the CPU module to use any external numeric data regardless of the data type.

CPU module

[Setting numeric data]

Digital switch — ———1BinP K?XO DO{

I
|X | t(|) | (l) Input data in BCD.

8 "\ BIN data

— —————{BcD D5 Kav30H

Figure 2.44 Inputting data from a digital switch to the CPU module

For details of the BIN instruction, refer to the following.
[ 5~ MELSEC-Q/L Programming Manual (Common Instruction)

© 00 0000000000000 0000000000000 000 O0COCPOCEOIOSOEOSIEOEOSIEOEPONOEOIEONOEOEOEOIEOEOEOEOEEOEOEOEOOETOOTOTOTOTIOTO
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CHAPTER2 SEQUENCE PROGRAMS

(2) Outputting numeric values externally from the CPU module

When externally displaying numeric values operated in the CPU module, a digital indicator can be used.

(a) Outputting numeric values

The CPU module performs program operations in binary.
If the binary values used in the CPU module are output to a digital indicator, the indicator does not show the

values correctly.
To convert the data set in binary into binary-coded decimal, which can be used in the external indicator, use the

BCD instruction.
The BCD instruction allows the external indicator to display values in decimal.

CPU module

[Setting numeric data]

— F—————{BINPK4x0 DO} Digital indicator
5077

8 Y3F  to Y30
— ——————{BcD D5 KaY30H | Cutput data
S in BCD.

BIN data

—

Figure 2.45 Display of operation results in the CPU module by a digital indicator

For details of the BCD instruction, refer to the following.
[C 7~ MELSEC-Q/L Programming Manual (Common Instruction)

sweibold 8ousnbeg ul pesn eled +'Z
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2.4.1 BIN (Binary Code)

(1) Definition
Binary is a numeral system that represents numeric values using two symbols, 0 (off) and 1 (on).
Decimal notation uses the symbols 0 through 9. When the symbols for the first digit are exhausted (a digit
reaches 9), the next-higher digit (to the left) is incremented, and counting starts over at 0.
In binary notation, only the symbols 0 and 1 are used. After a digit reaches 1, an increment resets it to 0 and the
next digit (to the left) is incremented. (The numeric value becomes 10, which is equal to 2 in decimal.)
Table2.3 shows the numeric representations in BIN and DEC.
Table2.5 Numeric representations in BIN and DEC

DEC (Decimal) BIN (Binary)
0 0000

0001 —

Carry
0010
0011 —

Carry
0100
0101
0110

0111 e

Carry
1000 ‘j
1001

1010
1011

-

Ol | N|OoOO|O| B[ W|DN

-
o

-
N

(2) Numeric representation in BIN
(a) Bit configuration of BIN used in the CPU module

Each register (such as the data register, link register) in the CPU module consists of 16 bits.

(b) Numeric data available in the CPU module
Each register in the CPU module can store numeric values in the range of -32768 to 32767.
Figure 2.46 shows the numeric representations for registers.

I Most significant bit (sign bit)
Bit name ——>b15b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20
Il Il Il Il Il Il Il I Il Il Il Il Il Il Il Il
Decimal value -32768 16384 8192 4096 2048 1024 512 256 128 64 32 16 8 4 2 1

A value will be negative value when the most significant bit is "1".

Figure 2.46 Numeric representations for registers in the CPU module

Point/

A numeric value of 2" is assigned for each bit of registers.
Note that an unsigned binary number (0 to 65535) cannot be used in the most significant bit position since the most
significant bit is a sign bit.

» The most significant bit is "0"...Positive

» The most significant bit is "1"...Negative
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2.4.2 HEX (Hexadecimal)

(1) Definition
Hexadecimal (HEX) is a numeral system that represents four binary bits as one digit.
With four binary bits, sixteen different numeric values, 0 to 15, can be represented.
Hexadecimal notation uses 16 symbols to represent numeric values 0 to 15 in one digit, the symbols 0 to 9 to

represent values zero to nine, and AH to FH to represent values ten to fifteen. After a digit reaches FH, the next-
higher digit (to the left) is incremented.
Table2.6 shows the numeric representations in BIN, HEX, and DEC.

Table2.6 Numeric representations in BIN, HEX, and DEC

DEC (Decimal) HEX (Hexadecimal) BIN (Binary)

0 0 0
1 1 1
2 10
3 3 11
9 9 1001
10 A 1010
11 B 1011
12 C 1100
13 D 1101

14 E 1110 NN

A b

15 F 1111 — N g

Carry T8

16 10 1 0000 mo

X c

17 11 1 0001 T 3

o o

X =

22

32

3 c

5

8

47 2F 10 1111 o

3

«Q

o

3

(2]

(2) Numeric representation in HEX

Each register (such as the data register, link register) in the CPU module consists of 16 bits.
In the 16-bit configuration register, 0 to FFFF can be specified in hexadecimal.
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2.4.3 BCD (Binary-coded Decimal)

(1) Definition
BCD is a numeral system that uses four binary bits to represent the decimal digits 0 through 9.
The difference from hexadecimal is that BCD does not use letters A to F.
Table2.7 shows the numeric representations in BIN, BCD, and DEC.

Table2.7 Numeric representations in BIN, BCD, and DEC

DEC (Decimal) BIN (Binary) BCD (Binary-coded Decimal)
0 0000 0
1 0001 1
2 0010 10
3 0011 11
4 0100 100
5 0101 101
6 0110 110
7 0111 111
8 1000 1000
9 1001 1001
10 1010 1| 0000 J Carry
11 1011 1 0001
12 1100 1 0010

(2) Numeric representation in BCD

Each register (such as the data register, link register) in the CPU module consists of 16 bits.
Therefore, the numeric values can be stored in each register are those in the range between 0 to 9999 in BCD.
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2.4.4 Real number (Floating-point data)

There are two types of real number data: single-precision floating-point data and double-precision

floating-point data.

(1) Single-precision floating-point data

(a) Internal representation
Internal representation of real numbers used in the CPU module is given below.
Real number data can be represented as follows, using two word devices.

[Sign] 1. [Mantissa] x 2[Exponent]

The bit configuration and the meaning of each bit are described below

LI L% [ 0 1] b

b31 b30 to b23 b22 to b16 b15 to b0
——

b31 b30 to b23 b22 to b0

Sign  Exponent (8 bits) Mantissa (23 bits)

Figure 2.47 Bit configuration of real number data

1) Sign
The most significant bit, b31, is the sign bit.
he most significant bit, b31, is the sign bit.
0: Positive
1: Negative
2) Exponent

The 8 bits, b23 to b30, represent the excess n of 2".
The following shows the excess n according to the binary values in b23 to b30.

b23 to b30 FFH | FEH| FDH % 81H| 80H | 7FH| 7EH % 02H | O1H 00H
n Not used| 127 | 126 55 2 1 0 -1 55 -125 | -126 |Not used

Figure 2.48 Relation between the exponent and excess n

3) Mantissa
Each of the 23 bits, b0 to b22, represents the "XXXXXX..." portion when the data is represented in binary,
"1 XXXXXX..."

2-48
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(b) Calculation example

Calculation examples are shown below. (The "X" in (nnnnnn) x indicates the numeral system used.)
1) Storing "10"
(10)10 — (1010)2 — (1.010000..... x 23)2
Sign: Positive — 0
Exponent: 3 — 82H — (10000010)2
Mantissa: (010 00000 00000 00000 00000)2

In this case, the value will be encoded as 41200000.

Sign Exponent Mantissa
010000010 01000000000000O0OOQ00O00O00OQOQOOOO

v v ’ v y . v v
4 1 2 0 0 0 0 0

2) Storing "0.75"

(0.75)10 — (0.11)2 — (1.100..... x 27')2

Sign: Positive — 0
Exponent: —1 — 7EH — (01111110)2
Mantissa: (100 00000 00000 00000 00000)2

In this case, the value will be encoded as 3F400000.

Sign Exponent Mantissa
001111110 10000000000000000000000

Y y v y v Y y y

3 F 4 0 0 0 0 0
Point >
Values after the decimal point (in binary) is calculated as follows.
©.1101),
| 0. | 1 1 0 1
t t i i
The bit represents  The bit represents  The bit represents  The bit represents
o-1 22 23 o4

(0.1101)2=2"1+22+24=0.5+0.25+0.0625=(0.8125)10
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CHAPTER2 SEQUENCE PROGRAMS

(c) Performing internal operations in double precision € Note2.7

Select the checkbox for the Floating-point arithmetic processing parameter in the PLC system tab of the PLC
parameter dialog box. (The checkbox is selected by default.)

Q parameter setting !‘

PLG rame FLG system |PLG file |PLG RS |Devies |Frogram | Boot file |SFC |10 assignment |

Timer limit setting
Low oo - Gommon pointer No. P After  (0--4095)
R ms {1 me=—1000ms)

Heh 00 me @©1me—100ms)
speed Points occupied by empty slot ) [1g - | Paints.
RUN-PALISE contacts " , System internipt settings
RUN - X IR Interrupt counter start No. G {0768
PAUSE X TR Fixed scan interval (35ms=-1000ms)
ps 000 ms D9 [0 me High speed
CElr o A e R interrupt setting

Remote reset
™ Allow Tnterrupt program / Fixed scan program setting

Output mode at STOP ta RUN | i == i

@ Previous state A-PLG

 Recalculate foutput is 1 scan later) ¥ Use special relay / special resister from SMASD000

Floating paint arithmetic processing
Deselect the checkbox 5 Peform internal arthneti cperations i —

e . double precision o

here if internal operations ———mecu urcton moie seirs - —
are not necessary to be Tnterrupt painter setting e ,—
performed in double precision. | | Mot sinchoristion ‘ ©

v Synchronize intelligent module's pulse up

#)Settings should be set as same when

Using multiple GPLL
Acknonledas Y assignment | Multiple CPU cettines | Defaut | Cheok End Gancel

Figure 2.49 PLC system setting

Operation results are represented in single-precision floating-point data regardless of the parameter setting.
When the parameter is selected, only internal operations are performed in double precision (64 bits).

Determine whether to select the "Perform internal arithmetic operations in double precision" checkbox
according to the purpose as described below.

1) Selecting the checkbox
Select the checkbox when accuracy is required to ensure compatibility with the existing models.
When instructions that perform many real number operations internally, such as the SIN or COM instruction,
are used, data accuracy increases by selecting this checkbox.

2) Not selecting the checkbox

Do not select the checkbox when the real number operation processing time needs to be reduced.
Since internal operations are performed in single precision (32 bits), the operation speed is improved.
However, data accuracy may decrease.

sweibold 8ousnbeg ul pesn eled +'Z
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Point/

@ The real number data in the CPU module can be monitored by monitor operation from GX Developer.
Note that if the data to be monitored cannot be represented in real number (for example, "FFFFH"), "-" will be displayed.

@® Torepresent "0", all bits from b0 to b31 must be "0".

 note27 CED QEED

The "Perform internal arithmetic operation in double precision" checkbox cannot be selected for the Basic model
QCPU, Process CPU, and Redundant CPU.
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2.4.5 Character string data

(1) Definition

The CPU module uses shift JIS code character strings.
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CHAPTERS3 CPU MODULE OPERATION

CHAPTER3 CPU MODULE OPERATION

This chapter describes operation of the CPU module.

3.1 Initial Processing

The CPU module performs preprocessing required for sequence program operations.

The preprocessing is executed only once when any of the operations described in Table3.1 is performed to the CPU
module.
When initial processing is completed, the CPU module will be placed in the operation status set by the RUN/STOP

switch (RUN/STOP/RESET switch for the Basic model QCPU). (_ 5 Section 3.5)

Table3.1 Initial processing list

CPU module status
Initial processing item Changed from STOP to
Powered-on Reset o
RUN
The I/O module initialization O (@) X
Boot from a memory card O (@) X
PLC parameter check O (@) O
Multiple CPU system parameter consistency check O (@) O
Initialization of devices outside the latch range "2 o o «
(bit device: off, word device: 0)
Automatic 1/0 number assignment of mounted modules O (@) O
CC-Link IE Controller Network and MELSECNET/H e
. . . O (@) X =
information setting 5
Intelligent function module switch setting O (@) X )
)
CC-Link information setting O O X §
[]
Ethernet information setting O (@) X %
«Q
Initial device value setting O (@) O
Serial communication function setting (@) (@) X

O:Performed, X :Not performed

*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 switch (the RUN/STOP/RESET switch for the Basic model QCPU) is set from STOP to RUN (the RUN LED will flash),
then back to STOP and to RUN again.
Note that the PLS,P 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.

*2: If the start mode is set to the hot-start mode in the Redundant CPU, devices outside the latch range are not initialized.
(Except some devices, such as the step relay and the index register.)




Point />

@ The switch for STOP, RUN, and RESET of the CPU module differs depending on the CPU module.

High Performance model QCPU, Process CPU, and
Redundant CPU

Basic model QCPU

RUN/STOP switch

RUN/STOP/RESET switch
RESET RUN SToP RUN
STOP

RESET/L.CLR switch
RESET  LCLR

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

3.2 1/O 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/0 refresh is performed after the constant scan waiting time has elapsed. (/O
refresh is performed at each constant scan cycle.)

3.3 Program Operation

The CPU module sequentially executes the program stored in the module from the step 0 to the END or FEND
instruction. ((_5~ CHAPTER 2)
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CHAPTERS3 CPU MODULE OPERATION

3.4 END Processing

The CPU module performs refresh processing with network modules and communication with external
devices.
END processing includes the following.

Table3.2 END processing list

CPU module
Item Basic model High Performance Process Redundant Reference
QCPU model QCPU CPU CPU
Refresh with network modules (@) (@) O (@) CHAPTER 10
Auto refresh with intelligent function module (@) (@) Section 7.1.1
Intelligent function module dedicated
. g ) . O O O O CHAPTER 10
instruction processing
Service processing (@) (@) O (@) Section 6.25.1
Watchdog timer reset (@) (@) O (@) Section 6.16
QCPU User's
Auto refresh between multiple CPU modules (@) (@) O X Manual (Multiple
CPU System

Device data collection using the sampling
trace function (only when trace point is set to X O O O Section 6.14
every scan (after END instruction execution))
Self-diagnostics processing (@) (@) O (@) Section 6.17

QCPU User's
Special relay/special register value setting Manual (Hardware
(only for those that should be set during END (@) (@) O (@) Design,
processing) Maintenance and

Inspection)

O: Executed, X : Not executed

Point/’

@® \When the constant scan function ([__5  Section 6.2) 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.

@® When the low-speed execution type program is executed, low-speed END processing is performed after all low-speed
execution type programs are executed. (_ _ Section 2.3.3)

3-3
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3.5 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. ([_5 Section 6.4)

» Output (Y) status saved immediately before entering the STOP status
» Result of operations performed for one scan after entering the RUN status

(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. ((_ 3 Section 6.6.1)
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 (YY) 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 ((Z 5~
Section 6.6.2) after operations are performed for one scan, holding the output and device memory status.
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(4) Operation processing in the CPU module when switch operation is performed

Table3.3 Operation processing when switch operation is performed

CPU module operation processing

RUN/STOP Sequence program Device memory
status operation External output
i MlL!slTlC!D Y
processing
The CPU module saves The CPU module saves
The CPU module the output (Y) status . the output (Y) status
. ) ] The CPU module holds the device ) ) ]
executes the program | immediately before its ) ) ) immediately before its
RUN — STOP ) . memory status immediately before its .
until the END status is changed to ; status is changed to
) ] status is changed to STOP.
instruction and stops. | STOP and turns off all the STOP and turns off all the
outputs. outputs.
The CPU module holds the device
The CPU module outputs | memory status immediately before its | The CPU module outputs
The CPU module data according to the status is changed to STOP. data according to the
STOP — RUN | executes the program | output mode parameter Note that the CPU module uses initial | output mode parameter

from the step 0.

setting.

(" Section 6.4)

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

setting.

((ZF" Section 6.4)

Point/’

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

» Refresh processing with /0O modules

» Refresh processing with network modules
+ Auto refresh processing with intelligent function modules
+ Self-diagnostics processing
» Service processing

+ |1/O monitor or test operation from GX Developer
» Read/write data from/to external devices using the MC protocol
» Communication with other stations using CC-Link IE Controller Network 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

Even if the CPU module is in the STOP or PAUSE status, the following operations can be executed.

3-5
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3.6

Operation Processing during Momentary Power Failure

3-6

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).
For example, 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 END
| | | |
| | 1 |
—-‘—‘& The CPU module suspends

its program operations.
Figure 3.1 Operation processing during a momentary power failure

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

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 GX Developer (the remote reset operation).

Point/’

® In a redundant 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.

® 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.
For details of SM53 and SD53, refer to the following.

[ 7~ QCPU User's Manual (Hardware Design, Maintenance and Inspection)
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3.7 Data Clear Processing

This section describes how to clear data in the CPU module and the setting required for the latch data

clear.

(1) Clearing data in the CPU module

Data in the CPU module are cleared when the reset operation (by the RUN/STOP/RESET switch or by powering

the module off and then on) is performed.
However, data in (a) below cannot be cleared by the reset operation.

(a) Data that cannot be cleared by the reset operation

« Data in the program memory
* Data in the standard ROM
« Data in a memory card

- Data in latch-specified devices (_7~ (2) in this section)
+ Data in the file register

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

1) Data in the program memory

Data can be cleared by:

« selecting the "Clear program memory" checkbox in the Boot file tab of the PLC parameter dialog box, or

D Note3. 1

« selecting [Online] — [Delete PLC data] in GX Developer

2) Data in the standard ROM

Data can be cleared automatically when the data is written to the standard ROM.

3) Data in a memory card
Data can be cleared by selecting [Online] — [Delete PLC data] in GX Developer.

4) Data in latch-specified devices

Refer to (2) in this section.

5) Data in the file register

Data can be cleared by:
* resetting devices with the RST instruction,
- transferring KO with the MOV or FMOV instruction, or

[C5~ MELSEC-Q/L Programming Manual (Common Instruction)

« executing "Clear all file registers" from the screen opened by selecting [Online] — [Clear PLC

memory] in GX Developer.

The "Clear program memory" checkbox cannot be selected in the Basic model QCPU.

‘9 Notes.1 (23

3-7

Buisseooid Jes|p eleq /'€




(2) Latch specification of devices
Set a latch range for each latch-target device in the Device tab of the PLC parameter dialog box. ((_5 Section
6.3(5))
(a) Latch range setting
Two kinds of latch range can be set by GX Developer.
1) Latch clear operation enable range ("Latch (1) start/end™)
Data in this latch range can be cleared by the RESET/L.CLR switch #Note3.2 or the remote latch clear
operation.
2) Latch clear operation disable range ("Latch (2) start/end")

Data in this latch range cannot be cleared by the RESET/L.CLR switch 9Note3.2 or the remote latch clear
operation.

(b) Clearing device data set in the latch clear operation enable range

Clear data by the RESET/L.CLR switch #9Note3.2 or the remote latch clear operation ([~ =~ Section 6.6.4).

(c) Clearing device data set in latch clear operation disable range
Clear data by:
* resetting devices with the RST instruction,
« transferring KO with the MOV or FMOV instruction, or
[ MELSEC-Q/L Programming Manual (Common Instruction)
+ executing "Clear device's whole memory (including latch)" from the screen opened by selecting [Online]

— [Clear PLC memory] in GX Developer.

Point/’

If the start mode is set to the hot-start mode in the Redundant CPU, device data outside the latch range are held as well.
(Except some devices, such as the step relay and the index register.)

For the operation of GX Developer, refer to the following.
[ 5~ GX Developer Version 8 Operating Manual

9 Note3.2 m

The Basic model QCPU does not support the latch clear operation by the switch.
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3.8 1/0 Processing and Response Delay

The CPU module performs 1/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 /O processing modes of the CPU module and response delays.

(a) Refresh mode ([~ Section 3.8.1)
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 ([_= Section 3.8.2)
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 input/output modules at execution of an instruction. Therefore, data input is

faster than in refresh mode.
Processing time required for each instruction, however, is longer.

Table3.4 shows the availability of the refresh mode and the direct mode for each input and output.

Table3.4 Availability of modes

Item Refresh mode direct mode

Input/output modules

Input/output of intelligent function modules

Available Not available
Input/output of the MELSEC-I/OLINK remote I/O system master module
(AJ51T64/A1SJ51T64)
Remote input/output in CC-Link IE Controller Network, MELSECNET/H, or . )
CC-Link Available Not available

*1: The module must be used with being mounted on the AnS/A series-compatible extension base unit (QA1S50B, QA1S6[1B,
QA1S6ADP+A1S500B/A1S60B, QA6B, or QA6ADP+A5C1B/AGIB). (The High Performance model QCPU only)

Aejoq asuodsay pue Buissadoid O/ 8'€
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3.8.1 Refresh mode

(1) Definition
Refresh mode is a mode for the CPU module to access input/output modules and perform I/O processing

collectively before the start of sequence program operations

Input of on/off data by
input refresh

A le
% Device memory !

Output of on/off data by
output refresh

0 X10 <2 On/off data
e
On/off
data

' Input module or
CPU module output module

Figure 3.2 Refresh mode

(2) 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.
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(3) 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 (YY) device memory to an output module before the start of sequence program

operations.
. CPUmodue
| Remore | |
in?)ﬁlor:fresh ‘ Network
CPU (operation - | module
' processing area) area |
‘ ‘ Input
| 3) Input (X) GX Developer ‘ refresh Input ——
; device 4@ input area 2 1 module | ©
‘ X0 memory ‘ )
I 4' '7 I
‘ |_|Input module ‘
| access area !
‘ 4) 3 ‘ Output
L/ Output (Y) refresh Output \O’
‘ 422 Y20)- device 2) module AN
( 5) memory
Network
module

* Input refresh:
Before the start of sequence program operations, the CPU module batch-reads input data 1) from an
input module, performs a logical OR operation with data in the GX Developer input area or data in
the remote input refresh area, and then stores the result in the input (X) device memory.

* Output refresh:
Before the start of sequence program operations, the CPU module batch-outputs data in the output
(Y) device memory 2) to the output module.

apow ysayey L'8'€

Aejoq asuodsay pue Buissadoid O/ 8'€

* When a contact instruction for input is executed:
The CPU module reads input data 3) from the input (X) device memory and executes a sequence
program.

* When a contact instruction for output is executed:
The CPU module reads output data 4) from the output (Y) device memory and executes a sequence
program.

* When the OUT instruction for output is executed:
The CPU module stores the operation result of the sequence program 5) in the output (Y) device
memory.

Figure 3.3 /0 data flow in refresh mode
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*1:

*2:

*3:

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 Controller Network, MELSECNET/H, or CC-Link.

Data in the remote input refresh area will be refreshed automatically during END processing.

Data in the GX Developer input area can be turned on/off by the following operation.
* Test operation by GX Developer
* Writing data from a network module
» Writing data from an external device using the MC protocol

Data in the output (Y) device memory can be turned on/off by the following operation.
* Test operation by GX Developer
» Writing data from an external device using the MC protocol
* Writing data from a network module



CHAPTERS3 CPU MODULE OPERATION

(4) Response delay
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.

Examples

55 X|5 V5E A program that turns on the output
Y5E when the input X5 turns on.

0 END O 5|6 END O M : Input refresh
- — ! 1 3 Output refresh

External contact

5 _OFF 4
Devices in the 'ON

CPU module
Y5E OFF

'ON

External load OFF

Delay time

(Minimum 1 scan)

Figure 3.4 Y5E turns on the earliest

0 EN 05|6 END 0 M : Input refresh
- - ! [=: Output refresh

ON ! ;

OFﬂ 0 0

External contact 3 3
1ON _

X5 QFF 3

O

Devices in the 'ON
CPU module OFF ‘
Y5E

apow ysayey L'8'€

Aejoq asuodsay pue Buissadoid O/ 8'€

'ON
OFF

External load
Delay time

(Maximum 2 scans)

Figure 3.5 Y5E turns on the latest
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3.8.2 Direct mode

(1) Definition
The direct mode is a mode for the CPU module to access input/output modules and performs 1/O processing at
the timing when each instruction is executed in a sequence program.

Input of on/off data upon
instruction execution

% Device memory i:
Output of on/off data upon
instruction execution
O 5x10 - On/off data
X >
On/off
data

' Input module or
CPU module output module

Figure 3.6 Direct mode

With this mode, the CPU module uses the direct access input (DX) and direct access output (DY) to perform 1/0O
processing.
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CHAPTERS3 CPU MODULE OPERATION

* When a contact instruction for input is executed:

The CPU module performs a logical OR operation between input data from the input module 1) and
input data in the GX Developer input area 2) or data in the remote input refresh area.
Then, the module stores the result in the input (X) device memory and executes a sequence

program using the stored result as input data 3).

* When a contact instruction for output is executed:

The CPU module reads output data 4) from the output (Y) device memory and executes a sequence

program.

* When the OUT instruction for output is executed:

The CPU module outputs the operation result of the sequence program 5) to the output module and

CPU module
[ Ap - B B B - - - I
CPU (operation
processing area) 2) Input area
| for the GX L) Input
L o o—
3) Input (X) I?1eveloper module
I M device
DXO0 memory i
|7
' 4) 2 !
Output (Y) o
Y20 - utput N
| |05 5) device . module [,
memory |
- - - - - - Z g

also stores the result in the output (Y) device memory.

Figure 3.7 I/0 data flow in direct mode

*1: Data in the GX Developer input area can be turned on/off by the following operation.
« Test operation by GX Developer
» Writing data from a network module
» Writing data from an external device using the MC protocol

apouwl 19alig ¢'8'¢

Aejoq asuodsay pue Buissadoid O/ 8'€

*2: Data in the output (Y) device memory can be turned on/off by the following operation.
« Test operation by GX Developer
» Writing data from an external device using the MC protocol
 Writing data from a network module
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(2) Response delay

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

Examples

55 DX5 Oys| A program that tums on the output
' 5B DY5E when the input DX5 turns or
0 55 56
f f f
ON
External contact AOFF !
'\ ON
pxs  —OFF 9
CPU module ) (External contact) ' ON
devices OFF !

DY5E

(External load) $‘—‘¢ Delay time

Figure 3.8 DY5E turns on the earliest

M : Input refresh
3 : Output refresh

External contact
DX5
(External

contact) '
Devices in the :
CPU module DY5E OFF. ‘

(External Delay time

-t
load) (Maximum 1 scan)

Figure 3.9 DY5E turns on the latest
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CHAPTER4 ASSIGNMENT OF BASE UNIT AND I/O NUMBER

CHAPTER4 ASSIGNMENT OF BASE UNIT AND 1I/O
NUMBER

This chapter describes the base unit and I/O number assignment required for the CPU module to communicate data
with 1/0 modules and/or intelligent function modules.

4.1 Base Unit Assignment

4.1.1 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.
For example, 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.

M Main base unit
— Actual number of slots

Q35B I S
v [CPU[ 0 [ 1] 23 4]5]6
) ° T

® X
Power suppIyJ J

module
CPU module

7 Jee Slot number

L= Number of slots set

Figure 4.1 Setting the number of slots greater than the actual one

The number of points for the empty slots will be either value set on the PLC system tab, or on the 1/O
assignment tab in the PLC parameter dialog box. (The default is 16 points.)

opow aseg |'L'p

ewubIssy Jlun eseg |'v




(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.
For example, 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.".)

Main base unit
u — Actual number of slots

Q312B
lcPul o [ 1 [ 2 [ 3[ 4[5 ([6[7[8[9[10[ 1] Slot number
L z
E el el el el
212 &2
| o| ol
|l || <
elefef e
‘ Ol |a|a
Power supplyj
module % %
CPU module

Number of slots set Mounting a module will result in an error.

Figure 4.2 Setting the number of slots smaller than the actual one

4.1.2 Base unit assignment setting

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

£

Q parameter setting

PLC name | PLC system | PLE fle |PLCRAS | Device | Program | Boot fle | SFC 10 assignment. |

170 Assignment(*]

Slot Tupe: Midsl name Points | Stard(] =
0 _|PLC PLC - A Switch setting
1|00 hd hd
2 1 = = Detailed seting]
3 hd v
RES = =
=T B =
EE - =
7|6 - ~ -

Assigning the 1/0 addiess is nct necessary as the CPL does it autematicaly,
Leaving this selfing blank wil not cause an eror to aceur.

Base settingl*)

Base mode

@
e |le—— )

Base model name | Pawer model name | Extension cable | Slots

Main
EutBasel
ExtBare?

ExtBased - 8 Slal Default (4)
EtBased = ;
£t BaseS T 125l Defaul
ExtBasef =
EtBase?) =
S
Y-
R R Import Mullple CPU Paremefer | Flead PLC data |

using multiple CPL

Acknowledge v assignmept | Mulipl CPU settings efault‘ Check \ End \ Eahcell

@) @)

Figure 4.3 /0O assignment setting

(1) Auto/Detail

Select the mode for the base unit assignment either from auto mode or detail mode.

(2) Base model name, Power model name, Extension cable
Enter the model names of mounted base units, power supply modules, and extension cables to be used within 16
characters for user reference or when printing out parameters.
CPU modules do not use the entered model names.
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CHAPTER4 ASSIGNMENT OF BASE UNIT AND I/O NUMBER

(3) Slots

When "Detail" is set, select the number of slots on the base unit to use from the following.

2 (2 slots), 3 (3 slots), 5 (5 slots), 8 (8 slots), 10 (10 slots), or 12 (12 slots)

(4) 8 Slot Default/12 Slot Default

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 number is skipped at the setting using the base number setting connector, an
empty extension base cannot be reserved.
To reserve empty extension bases 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 I/O assignment setting.

ewubIssy Jlun eseg |'v

Bumes juswubisse yun sseqg zZ'L'v
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4.2 1/0 Number Assignment

The I/0 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

I/O number representation
When a 16-point I/O module is used, the /O number for each slot will be 16 point-sequence number from 10 0

to OO F as shown in Figure 4.4.

"X" and "Y" is prefixed to the 1/0 number of input modules and the 1/O number of output modules, respectively.

For the case of input For the case of
/ module /output module

e 2 |x[ofo[o]|x[o[1]o] |x[o[2[0]| Y[0[3]0]| Y[o[4]0]
8
“—— X[0[0]F] | x[o[1]F]| x[0[2]F]| Y[oI3[F]| Y[0]4]F]
—= 16 input | 16 input | 16 input |16 output|16 output
5 NENES points points points points points
Power supplyJ — CPU module

Figure 4.4 1/0 numbers
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CHAPTER4 ASSIGNMENT OF BASE UNIT AND I/O NUMBER

4.2.1 Concept of I/O number assignment

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

(1) /0 number assignment
The Figure 4.5 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)
¢ CPU[ 0 1 [ 2 [ 3 [ 4 ] Slot number
© =
Ol w | w|w|w|w
o — (40) < [ce)
21 8| 22| 2| . yonumber Assign one number to each point.
o|lo|lo|o| o
S|l =|d| =X | ©
| X | X | X | X | X
o Fr——
Assignment order  JRIRUUIRE I/O number assignment order

>
16 32 16 64

Number of slot points pints points points points points """ Number of I/O points

Q65B (5 slots occupied)
[ 5[ 6 [ 787 9

©
jout Lod

1

90 to AF
BO to CF
DO to EF

YFO to FF
Empty (100 to 10F)

o

Assignment >
order
h 32 32 32 16 16
Number of slot points points points points points points
Q68B (8 slots occupied)
[0 11 [ 12 7] 13 ] 14 [ 15 [ 16 [ 17 ]
RPN )
(@, ®
@

»

16 16 32 32 32 16 16 16'
points points points points points points points points

[
[e2]
-

X110 to 11F
X120 to 12F
130 to 14F
150 to 16F
170 to 18F
Y190 to 19F
Y1AO to 1AF
Y1BO to 1BF

Assignment order
Number of slot points

XOOO0 toedOF: Input module
YOOO todO F: Output module
000 todOF: Intelligent function module

Figure 4.5 I/O number assignment example

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

base unit.

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

4-5
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(2) 1/0 assignment on a remote I/O stations @ note4.1
CPU module device input (X) and output (Y) can be assigned to I/0O modules and intelligent function modules,
which allows to control the modules in the remote I/O system such as MELSECNET/H remote 1/0 network and
CC-Link.
Also, inputs (X) and outputs (Y) can be used for the refresh target (devices on the CPU module side) of the
MELSECNET/H module link /O (LX and LY).

MELSECNET/H module
CPU module ] [ CC-Link module
: oI

TTTT Tt

fulalalalel]

Y80 to 9F

X40 to 5F

g
£

- [ Remote ][ Remote ]

station station
MELSECNET/H remote I/O network

/\ /

YOOo to OOF: Output module

X000 toOOF: Inupt module
000 toOOF: Intelligent function module

Figure 4.6 I/0 number assignment on the remote station

(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 /0O modules and intelligent function modules on the CPU
module side.

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

9 Notes.1 (XD

The basic model QCPU does not support the MELSECNET/H remote 1/O network.
When using the MELSECNET/H remote 1/O network for the High Performance model QCPU, check the versions of the

CPU module and GX Developer. ( [ Appendix 2.2)
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CHAPTER4 ASSIGNMENT OF BASE UNIT AND I/O NUMBER

(b) Precautions for using remote station 1/0 numbers

1) Setting for future extension
When the input (X) and output (Y) of the CPU module are used for the 1/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)
XIY0
t 1/0O numbers used by I/O modules/intelligent function
0 modules
XIY3FF
XIY400
to For future expansion
XIY4FF
XIY500 | For MELSECNET/H
remote 1/O station
Empty
For CC-Link remote
to /O station ~ /O numbers that can be used by remote stations
XIY1FFF

J

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

Figure 4.7 Remote station 1/O number assignment

2) When MELSECNET/H and CC-Link are used
1/0 numbers to the refresh target (CPU module side device) of MELSECNET/H and to the CC-Link remote I/
O system must be unique.

Point /s’

@® 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 1/0 number assignment order for the MELSECNET/H remote I/O networks, CC-Link, or
other networks.

@® Space can be provided between the I/O area for MELSECNET/H remote /O station and the I/O area for CC-Link
remote station.

wswubisse Jaquinu O] 10 1deouo) L'z
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4.2.2 Setting I/O numbers

Set the I/O number on the I/O assignment tab.

(1) Purpose of I/0O number assignment

(a) Reserving points for future module changes
The number of points can be flexibly set so that the /0O number modification can be avoided when changing the
current module to another in the future.
For example, 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/O numbers can be prevented when an I/O module or intelligent function module, whose
occupied /O points are other than 16, is removed due to failure.

(c) Changing the I/O 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 I/O modules whose number of I/O points are other than 16 fails without /O assignment setting, the 1/0
numbers assigned following to the failed module may change, leading to a malfunction. For this reason, making the 1/O
assignment setting is recommended.

@® |/O assignment setting allows the following settings as well.

+ Input response time (I/O response time) ((__5 _ Section 6.7)

« Error time output mode ([_ _ Section 6.8)

+ CPU module operation during a hardware error of intelligent function modules (_ _ Section 6.9)
« Switch setting of intelligent function modules and interrupt modules ((__3 Section 6.10)

The I/0 assignment is required for the input response time and switch settings.
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CHAPTER4 ASSIGNMENT OF BASE UNIT AND I/O NUMBER

(2) 1/O assignment
The 1/0 assignment is set on the 1/O assignment tab of the PLC parameter dialog box.
On the I/0O assignment tab, the following items can be set for each slot on the base unit.
* "Type" (module type)
+ "Points" (/O points)
 "Start XY" (start I/O number)

For example, to change the 1/0 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.

(@ (b (c) @) (e)

Q) parameter setting

PLC name ]FLE system WF'LE file ]F‘LE R4S ]Dewce ]F‘mgram Boat file ISFE 1/0 assignment 1

140 Assignogent(*]

Slot Tvpe Model name Points Starkdr' | +
FLC FLC

Switch zetting

Detailed settmg|

R ENEN ENE
N CN R ENEN ENEl

1 [ |en | [ [P = |2
e
] R R Y e A=

B[] hd - -
Aszigning the |40 address iz not neceszary as the CPU does it automatically,
Leaving this setting blank will not cause an error ta ocewr.

Base setling[*]

Base mode
Base model name | Power model name|  Extension cable | Slots & A
uta
Main - " Detail
ExtBasel -
Ext.Baze -
ExtBase: - 8 Slot Default
Ext.Bazed hd
Eut Baseh - 12 Slat Default
Ext.Bazeb -
ExtBase - » A
NN
N =
[*|Settings should be set as same when w @]
using multiple CPUL. Impart Multiple CPU Parameter | Fead PLC data | ("_DP pd
= C
3 3
Q=
=0
o ln
Acknowledge < assigmment| Multiple: CPU sett\ngs| Detault | Check | End | Cancel | 5 >
[}
S o
Figure 4.8 1/0 assignment g_ Q
3
g 3
“ o0
2

(a) Slot
The slot number and location of the slot are displayed.
When the base unit is set in Auto mode, the base unit number is indicated in "*", and the slot number is counted
from slot O of the main base unit.
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(b) Type

Select the type of the mounted module from the following:

* Empty (empty slot)

* Input (input module)

 Hiinput (high-speed input module)
 Output (output module)

1/0 Mix (/0 combined module)

« Intelli. (intelligent function module)

* Interrupt (interrupt module)

If the type is not specified, the type of the actually mounted module is used.

(c) Type
Enter the model names of mounted modules within 16 characters.
CPU modules do not use entered model names. (Use the entered model names for user reference.)

(d) Points
When changing the number of I/O points for each slot, the selections are as follows.
0 points, 16 points, 32 points, 48 points, 64 points, 128 points, 256 points, 512 points, 1024 points

If the number of points is not selected, the points of the actually mounted module is used.
For empty slots, the points that are set on the PLC system tab of the PLC parameter dialog box is assigned.
(Default: 16 points)

(e) Start XY

When changing the I/O number for each slot, enter a new start /0O number.
If start XY is not specified for a slot, the I/O number continuing from the last number of the current setting is
assigned.
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CHAPTER4 ASSIGNMENT OF BASE UNIT AND I/O NUMBER

(3) Precautions

(a) Type setting
The type set to the 1/0 assignment tab must be the same as that of the mounted module.
Setting a different type may cause incorrect operation.
For the intelligent function module, the 1/0O points must also be the same in addition to the 1/0 assignment

setting.

Table4.1 shows the operations when the mounted module type differs from the one in the I/O assignment tab.

Table4.1 Incorrect operation when the module type differs

Mounted module /0 assignment setting Result
Input module, output module, « Intelli.
) Error (SP.UNIT.LAY.ERR.)
I/O combined module * Interrupt
* Input
* Hi. input

Intelligent function module Error (SP.UNIT.LAY.ERR.)

* Output
* 1/0O combined

* Input

* Hi. input

Empty slot " Output Empty slot
* 1/0O combined

* Intelli.

* Interrupt

All modules * Empty Empty slot
Other combinations - No error but the system will not operate normally.

(b) 1/0 points of slots
The number of 1/O points for each slot selected in the I/O assignment tab is set in priority to those of mounted
modules.
1) When the preset number of I/O points is less than those of mounted I/O modules

The available points for the mounted I/O module will be decreased.
For example, when the number of 1/O points is set to 16 points in the /O assignment setting of PLC
parameter to the slot where a 32-point input module is mounted, the second half 16 points of the 32-point

slaquinu O/l Bumes z'z'v
swubissy JequnN O/l 2%

input module becomes unavailable.

2) When the preset number of I/O points exceeds those of mounted I/O modules

The exceeded number of points will not be used in /O modules.

3) Last I/0O number

Set the last I/O number within the I/O point range.
Failure to do so causes an error ("SP. UNIT LAY ERR."). ("***" is displayed as an I/O address on the System
monitor screen of GX Developer.)

4) When setting 0 points in empty slots

Setting "Empty" and "0" to type and points respectively even occupies one slot.
To set any slots unoccupied after the specific slot number, set the number of slots in detail mode.

(_7" Section 4.1.1)
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(c) Start XY setting

When the start XY has not been entered, the CPU module automatically assigns it. The CPU module
automatically assigns the start XY if it is not set. 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

An example of start XY duplication is given in Figure 4.9 below.

Q parameter setting X

FLE name | PLE system | FLC fle | PLCRAS | Device | Program |Boot fle |SFC 140 assignment |

140 Assignment[’]
Slot Tipe Model name Points | Staréy| ~
FLC i

=

Switch sefting
0040

I} nput
0020 | Detaled seliing|

nput
ntell

Input module 2paints
Inpul madule: Fapoints
Intel module 32points

El EA EA RN RN RN Kl
L0 ER KR RN K KN Kl

EE
A EE - = -
Assigning the 10 address is not necessary s the CPU does it automatioall.
Leaving this sefting blank wil not cause an emor (o acour

Figure 4.9 assignment setting with start XY duplication

Automatically assigned slot

- Slot number

-
N

@ﬁ? ° J ol ole
= > > >
=) e) © e)
8 o o o
£ 1S €
5 5 ©
Q. Q. c
£ £ ke
® S 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 XYs are overlapped
Figure 4.10 Start XY set by above (Figure 4.9) I/0 assignment

Do not set duplicated start XY for each slot.
Specify start XY in the additional module to prevent the duplication of start XY.
(Example: Input "0060" to "start XY" in slot2.)

In the High Performance model QCPU and Process CPU, mounting the slot for duplication of start XY to
modules will result in "SP. UNIT LAY ERR."

In the Basic model QCPU and Redundant CPU, duplication of start XY will result in "SP. UNIT LAY ERR." (An
error occurs even the module is not mounted.)



CHAPTER4 ASSIGNMENT OF BASE UNIT AND I/O NUMBER

(d) When using extension base units compatible with the AnS/A series #Notes .2
Take the following precautions when using the AnS/A series-compatible extension base units (QA1S50B,
QA1S6[B, and QA6[B):
» They should be connected in the order of Q51B/Q6[1B—QA1S50B/QA1S6[1B—QAGLIB where the

Q50B/Q6B is the first extension base unit connected to the main base unit.
+ The QA1S51B does not have an extension cable connector (OUT) and therefore cannot be used in

combination with the QA61B.
* The I/O numbers of modules mounted on the base unit should be assigned by separating them into the

Q and A series.
Failure to follow this precaution will result in "SP.UNITLAY ERR."

When the QA6ADP+A1S50B/A1S6[B is used, refer to the following:

[ 7~ QABADP QA Conversion Adapter Module User's Manual

When the QA1S6ADP+A1S51B/A1S6[1B is used, refer to the following:
[ 5~ QA1S6ADP Q-AnS Base Unit Conversion Adapter User's Manual

[ 5~ QA1SB6ADP-S1 Q-AnS Base Unit Conversion Adapter User's Manual

slaquinu O/l Bumes z'z'v
swubissy JequnN O/l 2%

 notes> CED QEED

The Basic model QCPU, Process CPU, and Redundant CPU do not support the AnS/A series extension base units.
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4.2.3 1/0O number setting example

I/0 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 using

GX Developer
Q38B
i 0l 1T 213745716 ] 7 ]:--Slotnumber

o o o| @ o @ 2|2 o o L)

E =) =) =) Q. =} =} =) =)

= o © he) E ko] O o ©

o o o o I (o] [o] [o] o]

S S S S S S S

- 5|5 |3 5|35 |35 |3

o Q Q o o o o

= £ £ 5 5 5 5

éca o |6 |d | O

—132 points|32 points|32 points|16 points|32 points|32 points|32 points(32 points| ---Number of |/O points
X00 X20 X40 60 Y70 Y90 YBO YDO

to to to to to to to to ---1/O number
X1F X3F X5F 6F Y8F YAF YCF YEF

|

Q68B
[T 91011121314 ] 15]
[&F [ colcolcolco| > [ ) )
ol = sos|s5|s3|e3| |3 |3 |3
Extension| 8 S 8 o 8 S 8 8 uEJ '8 '8 '8
! SE|ZE|3E|ZE E | E| E
| e z |2 |2 |z 5|5 |3
o o (0] (0] (0] (0] Qo Q o
[0 o] ) 2 2 2 2 5 5 5
[0 o] e 2 |z |g |2 ©|©o | o
B £ £ £ £
[ o] ) 32 points|32 points|32 points[32 points|16 points|32 points|32 points[32 points

FO 110 130 150 170 Y18 Y1A Y1C
to to to to to to to to

10F 12F 14F 16F 17F Y19 Y1B Y1D

Figure 4.11 1/O number assignment (Before changing points of the empty slot)
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CHAPTER4 ASSIGNMENT OF BASE UNIT AND I/O NUMBER

(b) 1/0 assignment

Select "32 points" for the number of I/O points of Slot 3 in the 1/0 assignment setting of PLC parameter in GX
Developer.

Q parameter setting El

PLE name | FLE spstem | PLC file | PLCRAS | Device | Program | Boot fils |SFC 140 sssignment }

140 Assignment[*]

Select 32 points. (When Slot Type Model name Points | Gtarbey | =
H PLC PLC > - "
the type is not selected, Rl < - Swich setting
the type of the mounted 2 (11 = - Delailed satiing|
module will be set.) 3 {ara) = ~ -
. 4 1303 Empty - [ 32paints v
5 |44 - -
S = =
7_[erE61 - = -

ALzzigning the |10 addiess is not necessam as the CPU does it autamatically,
Leaving this setting blank will nat cause an emror to oocur.

B ase settingl”]

Base mode
Base model name | Power model name|  Extension cable | Slots & Auto
Main hd " Detail
Eut Basel >
Ext Basze. -
ExtBase - 8 Slot Default
i ford - 12 Slot Defaul
ExtBaseb -
Eut Base, -

[*)5ettings should be set as same when

Lising multiple CPU. Import Multiple CPU Parameter | Fead PLC data |

Acknﬂw\edgeWass\gnmenl| Multiple CRL settings| Default | Check ‘ End | Cancel |

Figure 4.12 1/0 assignment setting (When changing points of Slot 3)

(c) /0 number assignment after the I/O assignment using GX Developer

Q38B
[0OJ1T 2345767 |- Slotnumber g;
B Jefefeoelzlelelele w =
Bl 3 ] =] o ] ] =] =] =0
efl8 |8 |8 | |8 |8 |83 Sz
E|E | E |Y E|E | E | E 25
1 5|35 |3 5135|535 |3 3o
[o% Q. Q o o [o% [o% o @
£ £ £ = = = = o ;
The number of I/O points is — e O O (e} e} @ o
changed from 16 points to < —{ 32 32 32 | 32 32 32 32 32 E—’.«g'
32 points. 5 |- =1 points | points | points [points |points |points | points | points| - -- Number of I/O a 3
X00 X20 X40 60 Y80 YAO YCO YEO points % S
to to to to to to to to ---1/O number 3
X1F X3F X5F 7F Y9F YBF YDF YFF -%
Q68B
(8 [ 9 [0 [ 11 [ 1213 ] 14 [ 15 ]
c|ce|lce|ce| > 2 @ Q@
[O=] (O] O S| S Q > =} >
Extension D0 | DT (DT | DT IS o ° ko)
=0 |=0|= 0= O o o o
cE|gE|gsE|lsE|Y | E| E | E
o =§|=§5|§|F§ 2121|323
Exa © © © © 5 =] =
oo} 3| 2| 2| 2 ©|l©o |0
% 32 | 32 | 32 | 32 | 32| 32|32 | 3
B 5 points | points | points | points | points | points | points | points

100 120 140 160 180 Y190 Y1BO Y1DO
to to to to to to to to
11F 13F 15F 17F 18F Y1AF Y1CF Y1EF

Figure 4.13 I/0 numbers after /0 assignment (After changing points of the empty slot)
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(2) Changing the I1/0 number of an empty slot
Change the 1/0 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.

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

GX Developer
Q38B
o] 1 [ 213141516 [ 7 ]-Slotnumber
I e lelelzlelele]e
1313|3|2/3/3|3|3
8 o o o
E| | E|lw |2 |8]|¢E]|E¢8
—® 5|5 | 3 5|35 |35 |3
o Q (o [oN o o o
£ £ £ b= = b= =]
g = @] (@) @] (@)
= 32 32 32 16 32 32 32 32
5 L= = points|points | points | points | points | points | points [points| --- Number of /0
X00 X20 X40 60 Y70 Y90 YBO YDO  Points
to to to to to to to to  ---1/O number
X1F X3F X5F 6F Y8F YAF YCF YEF
Q68B
[ 8 [ 9 1o 11121314 [15]
o colcelee|lee| > | o o o
Extension ‘19’_) -g 8’ -g % -g 8’ -g g g g -g
sE|ce|zselse|w g |88
x| T 5555|5555 s |33
G gl | E| % £ 28
oo e 2 3| 2| & ©|o|o
% 32 [ 32 | 32| 32 |16 | 32 | 32| 32
[0 o] <) points [points | points | points [ points | points | points | points
FO 110 130 150 170 Y180 Y1AO0 Y1CO
to to to to to to to to

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

Figure 4.14 1/0 number assignment (Before changing slot /0 numbers)

(b) /0 assignment
Set "200" for the start XY of Slot 3 and "70" to Slot 4 in the 1/0 assignment setting of PLC parameter in GX
Developer.

Q parameter setting ﬁ

PLC name WPLE system WPLE file: ]FLE Ras ]Devlce }F‘logram }Bool file: ]SFE 140 assignment 1

140 Agsignment(*)

Slot Tupe Model name Foints | Startéy | =
g lec PLC 3 = Switch set
Set "200" to start XY. L ~J Suitchseing |
1 |0F0) - -
= T = - Distaied seiting
3 |22 hd
- I ] - ~ ™ 020
Set "70" to start XY. —fr=m = ~> 0070
5 [5r5) - -
(If not set, the 1/0 FalEE = = =
number following the Assigning the 140 address is not necessary as the CPU does it automatically
. Leawing this setting blank will not cause an sror to ccour
slot 3 will be set.) :
Base seltingl’] . y
ase moda
Base model name | Power model nams|  Extension cable | Slots & fuo
Main - " Detal
Ext Basel -
ExtBasel -
ExtBase - 8 Slot Default
Ext Based -
e = 12 Slot Defaull
Ext Baseh =
ExtBase? -
rli?:g%;j:;ﬁ%gam S i Impart Multiple CPU Parameter ‘ Fead PLC data |
Acknnw\adge}(‘r‘ass\gnmant| Muliple CPU setlings‘ Default | Check | End ‘ Cancel |

Figure 4.15 1/0 assignment setting (When changing I/O numbers of Slot 3)
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(c) /0 number assignment after the I/O assignment using GX Developer

Q38B
[o ] 1] 213]4]51]6 ] 7] sSlotnumber
Ol gl 2 2|2 |2 |2 |2 |92 |9
2|l = S S S =] > =] >
=] kel © © © ° © e o
= o o o o o o o []
IS IS IS € IS 1S £ S
e s |5 |5 |5|35|3]|35]|3
Qo o o % % o Qo o
£ £ £ £ = = =] =]
s . 6|6 |6 |0
5 Lo 32 points|32 points|32 points(32 points(32 points|32 points|32 points|32 points| --- Number of 1/O points
X00 X20 X40 X200 Y70 Y90 YBO YDO
to to to to to to to to - 1/O number
X1F X3F X5F X21F Y8F YAF YCF YEF
Q688 X The 1/O number is
not changed.
[8 ]l 9o f10o]11[12[13 1415 |
EEREEERERERE
Extension ° B < B S B g B |_|EJ S E K
1 SE|GE|ZE|ZE E | E | E
o € |8 |g |® 5|5|3
— 50505 (8| |2/2)¢
[o o] 2 |2 |g |8 ©]06 |0
B £ £ £ £
B 12 coiniebs2 oainisb oainteb2 vaintah oaintel2 poinie2 sointels2 oo
[ o] 5 points|32 points[32 points(32 points|16 points|32 points{32 points|32 points|

FO 110 130 150 170 Y180 Y1A0 Y1CO
to to to to to to to to

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

Figure 4.16 1/0O number assignment (After changing slot /O numbers)

4.2.4 Checking I/0O numbers 58
03

Information of mounted modules and their I/O numbers can be checked on the System monitor screen of GX g z
Developer. ([_= Section 6.20) § %

53

32
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CHAPTER5S MEMORIES AND FILES USED FOR CPU

MODULE

5.1

Memories Used for Basic Model QCPU

5.1.1 Memory composition and storable data

This section describes the memories used for the Basic model QCPU and data that can be stored in the memories.

(1) Memory composition

~— Program memory ~

( Parameter ) < Program )
( Device comment) (Initial device value)

- J/

Standard
(" ROM )

( Parameter ) ( Program )
( Device comment) <Initial device value)

~ / CPU module
Standard
(" RAM" )
File register
\ J

Figure 5.1 Memory composition of the Basic model QCPU

*1: The QO0JCPU does not have the standard RAM.

(a) Program memory (_> Section 5.1.2)

This memory is for storing programs and parameters for CPU module operation.

(b) Standard ROM ([_s— Section 5.1.3)

This memory is for storing data such as programs and parameters.
Programs and parameters can be stored without battery backup.

(c) Standard RAM ([_— Section 5.1.4)

This memory is for using file registers without a memory card.
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(2) Data that can be stored in each memory

Table5.1 provides the data that can be stored in each memory.

Table5.1 Data that can be stored in each memory

CPU module built-in memory
ltem Program memory Standard RAM Standard ROM File name and
Drive 0 Drive 3 Drive 4 extension
*1 *1 *1

Parameter © X @) PARAM.QPA
Intelligent function module parameter*2 O X (@) IPARAM.QPA
Program O 2 x o" MAIN.QPG
SFC Program o 2 x o= MAIN-SFC.QPG
File register X o™ X MAIN.QDR
Device comment o x o® MAIN.QCD
Initial device value O X (@) MAIN.QDI
Label program "1 0] x o) PROJINFO.CAB
User setting system area 6 O X X -

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

*1: Adrive number is used to specify a memory to be written/read by the external device using a sequence program or MC protocol.
Since the memory name is used to specify the target memory by GX Developer, the drive number needs not to be considered.
*2: Any of sequence program, ST program and SFC program data is necessary.
*3: To execute a program stored in the standard ROM, make the setting in the Boot file tab of the PLC parameter dialog box.
*4: Only one file register file can be stored in the standard RAM. ([ Section 9.7)
*5: The device comments cannot be read by instructions in a sequence program.
*6: Set the area used by the system. ([__3  Section 5.1.2(2)(b))
*7: Data that stores the label program configuration.
For the label program, refer to the following.

[ F GX Developer Version8 Operating Manual

(3) Memory capacities and necessity of formatting

Tableb.2 provides the memory capacities and necessity of formatting of each memory.

Format a memory requiring formatting by GX Developer beforehand.

Table5.2 Memory capacities and necessity of formatting

Q00JCPU QO00CPU Q01CPU Formatting
Program memory 58k bytes 94K bytes 94K bytes Necessary
Standard ROM 58k bytes 94k bytes 94k bytes Unnecessary
Standard RAM Unavailable 128k bytes"! Necessary 2

*1: The standard RAM capacities of the Basic model QCPUs vary depending on their versions. ((__ = Appendix 2.1)
*2: Formatting is unnecessary for the CPU module of function version B or later.
(Formatting the standard RAM from GX Developer to the CPU module of function version B or later displays the error code:
4150+ on the GX Developer screen.)

Point/

When data are written to each memory, the unit of stored file size depends on the target CPU module and memory area.

(_F" Section 5.4.4)
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5.1.2 Program memory

(1) Definition

This memory is for storing programs and parameters for CPU module operation.

Point/

If the total size of data to be stored exceeds the program memory capacity:

* reduce the user setting system area, or
+ transfer data other than programs to the standard ROM.

(2) Before using the program memory

Format the program memory by GX Developer.

(a) Formatting

Select [Online] — [Format PLC memory] in GX Developer.
Select "Program memory/Device memory" in "Target memory"

Format PLC memory

Connection target information

Connection interface |CUM1

5

< |PLC module
Target FLC

Station no. |Host PLC type Q00

Target memary |Program memarny/Device memaorny j
Format Type

+ Do not create a user setting system area [the necessary system area only)

(" Create a user seting system arsa

Execute | Cloze |

Figure 5.2 Formatting the program memory
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(b) Creating a user setting system area

When formatting a program memory, set the capacity of user setting system area.
1) Do not create a user setting system area (the necessary system area only)

The user setting system area is not created during formatting.

2) Create a user setting system area

The user setting system area is created during formatting.
Tableb.3 provides the type of user setting system area.

Table5.3 Type of user setting system area

System area Description

Setting this area increases the monitoring speed in the GX Developer connected to such
as a serial communication module.

When using RS-232 and USB together with GX Developer, this area is used to register
monitor data from GX Developer connected to such as a serial communication module.

High speed monitor area from other station.

Setting this area allows writing of multiple blocks to the CPU module in the RUN status.
Online change area of multiple blocks (Online For the number of blocks that can be written to the CPU module in the RUN status, refer
change area of FB definition/ST.) to the following.

[ 5~ GX Developer Version 8 Operating Manual

Point />

When a user setting system area is created, the available area reduces by the number of steps created in the area.

(c) Checking the memory capacity after formatting
Select [Online] — [Read from PLC] in GX Developer.

1) Select "Program memory/Device memory" in "Target memory" on the Read from PLC screen.

2) Click the | Free space volume ‘ button.

3) The memory capacity appears in "Total free space volume".

1) Select the target memory.

Read from PLC ®
Connecting interface [COM1 <=3 [PLC module
PLE Connection Station No lHost  PLC type |Q00
[ogra 1y
Execute
Param+Prag Cancel all selections |
Clase
E Frogram :
[ Mam 0812102004020 21 et s
= @ Parameter Transfer setup.
[[] PLC/Network Femate 08412410 20040
= Device memary
[ Device data Fiemote operation...
< S Clear PLC memary....
Format PLC memony..
5 —_—
Lt FLC
Refresh view ~ [range T memee-
Crealeite .|
=g I Total free space
pace volume il 93592 Bytes
2) Click the —— 3) The memory capacity
|Free space vqume| button. value is shown.

Figure 5.3 Procedure for checking the memory capacity
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(3) Writing to the program memory
Select [Online] — [Write to PLC] in GX Developer.
Select "Program memory/Device memory" in "Target memory" on the Write to PLC screen.

Write to PLC ®

Comnecting interface  [COM1 < [PLE madule

PLC Connection Statiot Mo [Host  PLC type Q00
Targst memory (o a——— emcry d LI

File selention l Device data | Pragram | Common | Local |
Param+Frog ‘ Select all ‘ Cancel all select\ons|
Close
r \ El
Fassword setup

=] Program
] gMAIN FRelated functions
=l @ Device comment Transfer setup...
[ Mam
2 @ Parameter
I PLCNetwork Femate Remate operation...

Clear PLC memory..
Farmat PLC memary...

~
Arrange PLC memory...
e PRI ———
Create itle.
Total free space
Fres space volume e 93592 Bytes

Figure 5.4 Write to PLC screen

Point />

The file size has its minimum unit. (_5 Section 5.4.4)
The occupied memory capacity may be greater than the actual file size.
Note that as the number of files increases, the difference between the occupied memory capacity and the actual file size

increases.
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5.1.3 Standard ROM

(1) Definition
This memory is for storing data such as parameters and programs.
Programs and parameters can be stored without battery backup.

(2) Checking the memory capacity
Select [Online] — [Read from PLC] in GX Developer.
1) Select "Standard ROM" in "Target memory" on the Read from PLC screen.

2) Click the | Free space volume ‘ button.

3) The memory capacity appears in "Total free space volume".

1) Select the target memory.

Read from PLC ]
Connectinginterface  [COMT ¢ [PLE madule
PLL Connection o Station Mo.Host  PLChpe oo
Target memary | a |
Execute
Param+Prog Cancel all selections |
Clase
Related functions
Transfer setup.
Remate operation
Clear PLC memory...
Format PLC memory.
g Anange PLC <
Refieshvion | | - . [ | || Aeremm. =
Create title...
( ) @
Free space volume (EELZEE space 96255 Eytes) g
r~ [o N
'\_ o
: a
2) Click the 3) The memory capacity -
Free space volume| button. value is shown. 2

Figure 5.5 Procedure for checking the memory capacity

(3) Writing to the standard ROM
To write data, select [Online] — [Write to PLC (Flash ROM)] — [Write the program memory to ROM] in
GX Developer. ([_5 Section 5.1.5)

NdOD [9POIN OISE] JOo) PISN SOLOWS 'G

Point/’

The file size has its minimum unit. (5 Section 5.4.4)

The occupied memory capacity may be greater than the actual file size.

Note that as the number of files increases, the difference between the occupied memory capacity and the actual file size
increases.

5-6



5.1.4 Standard RAM ®Notes 1

(1) Definition

This memory is for file registers.

(2) Before using the standard RAM

Format the standard RAM by GX Developer for the Basic model QCPU of function version A.
For the Basic model QCPU of function version B or later, formatting the standard RAM is not required but clearing
standard RAM data is required. For how to clear the data (file register), refer to Section 9.7(3).

(a) Formatting

Select [Online] — [Format PLC memory] in GX Developer.
Select "Standard RAM" in "Target memory".

Format PLC memory

X

Connection target information

Cannection interface |CUM'I P |PLC module
Target FLC Stationna.  [Host FLC type |R00
Taiget memory Standard Rk

Format Type

{* Do not create a user sstting system area [the necessary spstem area only)

~

T
[

Execute | Clase ‘

Figure 5.6 Formatting the standard RAM

‘9 Notes.1 (20

The QO0JCPU does not have the standard RAM.

5-7



CHAPTERS MEMORIES AND FILES USED FOR CPU MODULE

(b) Checking the memory capacity after formatting
Select [Online] — [Read from PLC] in GX Developer.
1) Select "Standard RAM" in "Target memory" on the Read from PLC screen.

2) Click the |Free space volume‘ button.

3) The memory capacity appears in "Total free space volume".

1) Select the target memory.

Read from PLC ]
Conneeting interface [COMT < [PLE module
PLC Connection Station Mo JHost_ PLC type [000

Target memory |ETERENE TN

EVICE data | riogiam | somman | Loca
Execute
Param+Frog ‘ Eancelallselectlons| ‘
Cloze

Related functions

Transfer setup...
Fiemate aperation
Clear PLC memary...

Format PLC memony....

Amrange PLC memary. .
Refresh wiew ~ m

‘ Fres space valume ' (IDOEIW?B space BEE3E Bytes)
\— 2) Click the ’\— 3) The memory capacity

| Free space volume| button. value is shown.

Figure 5.7 Procedure for checking the memory capacity

(3) Writing to the standard RAM o
Select [Online] — [Write to PLC] in GX Developer. ;
Select "Standard RAM" in "Target memory" on the Write to PLC screen. §

Qo
Write to PLC 3] g‘.
X
Connecting interface|COM1 < |PLC module >
PLC Connection [0 sStationMo.Hest PLCwpe Jooo =

Target memory

Standard HAM Tite ||
File selection l Device data | Program | Common | Local |
Param+Prag | Select all | Cancel all selectlons‘
Clase
r \ E
Password selup

= File register
- M MiIN Related functions

Transfer setup.
Remate operation...
Clear PLE memory.

File register Fiormat PLC memary...
= e e

NdOD [9PO OISE] o) PaSN SSLOWS |°G

Artange PLE memory.

' Range specification  ZR o - |erer
Create title...
Total free space
Free space volume e 65536 pytes

Figure 5.8 Write to PLC screen

Point/’

The file size has its minimum unit. ((__5 Section 5.4.4)

The occupied memory capacity may be greater than the actual file size.

Note that as the number of files increases, the difference between the occupied memory capacity and the actual file size
increases.
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5.1.5 Operating and writing programs in the standard ROM (boot operation)

Since a program stored in the standard ROM cannot be operated, boot the program to the program memory.

Program
memory

%

Boot =

-

el

~

&

Standard ROM
CPU module

Figure 5.9 Boot operation

(1) Program execution (boot operation)

Boot a program by the following procedure.

(a) Creating a program by GX Developer

Create a program to be booted.

(b) Setting for boot operation
Select "Do boot from Standard ROM." in the Boot file tab of the PLC parameter dialog box.

Q parameter setting ﬁ\

PLC name | FLC system |PLC e |PLCRAS |Device | Progiam  Bootfile [SFC | 1/0 assignment | Serial |

¥ Do boot from standard ROM.

A:kr\nwledgeWasslgnmar\t‘Mu\l\p\eEFLlsaltlngs| Default‘ | End | Cancel ‘

Figure 5.10 Boot file tab
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(c) Writing to the standard ROM
The following describes the operations before writing and the methods for writing.

1) Before writing

Writing a file to the standard ROM automatically deletes all files stored in the standard ROM.
Therefore, store the stored files again by “Read from PLC” before the writing.

(""" Section 5.1.3)

2) Writing procedure
To write a file to the program memory, select [Online] — [Write to PLC] in GX Developer.
To write the file written to the program memory to the standard ROM, select [Online] — [Write to PLC (Flash
ROM)] — [Write the program memory to ROM].

All data in program memony will be written into the target. Execute

Copy program memory data into ROM

Cloze

The memory size of the target will be changed into
the zame size of progran memar.

The data wiitten into IC Card(ROk] can't be read
directy by Image data reading.

Figure 5.11 Copy program memory data into ROM screen

(d) Program execution

Resetting the CPU module starts boot operation from the standard ROM.
Whether the boot operation is normally completed or not can be checked by the special relay (SM660).
For details of the special relay (SM660), refer to the following.

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

(2) Adding or changing a file in the standard ROM

Add or change the file by the following method (stored files cannot be added or changed directly).
1) To read all files in the standard ROM, select [Online] — [Read from PLC].
2) Add or change the read files.

NdOD [9PO OISE] JOo) PASN SOLOWSIN 'G

3) Write the added or changed files to the program memory.

4) Select [Online] — [Write to PLC (Flash ROM)] — [Write the program memory to ROM] and write the files to
the standard ROM.

(uonesado 100q) WOY plepuels ayy ul sweiboid Bunum pue Bunesado §L'Gg
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(3) Operation for stopping boot operation

To stop boot operation and operate parameters and programs written to the program memory, perform the
following operations.

1) Format the program memory.
2) Select [Online] — [Write to PLC (Flash ROM)] — [Write the program memory to ROM] in GX Developer
(programs and parameters in the standard ROM are deleted).

3) Write programs and parameters to the program memory.

(4) Precautions

(a) Files stored to the standard ROM
Before boot operation, store the following files to the standard ROM.
» Parameter

* Intelligent function module parameter

. Program*1
* Device comment

« Initial device value

*1:  Any of the sequence program, ST program, and SFC program is required.

(b) Online change in boot operation

When a program in the program memory is written in the RUN status during boot operation from the standard
ROM, the change cannot be updated to the program in the boot source standard ROM.
Set the CPU module to STOP and then write the program to the standard ROM.

(c) 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. Refer to (3) in this section
and stop the boot operation.

(d) Setting the communication time check period in GX Developer

If less than 180 seconds is set to "Check at communication time" in the Host station Detailed setting screen
when a file is written to the standard ROM, set it to 180 seconds.
If an error occurs, extend the communication time check period by the setting in the Transfer Setup screen.
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(e) Writing a file from GX Developer in another station via CC-Link
Since writing a file to the standard ROM takes time, make the CPU monitoring time setting (SWOA) of CC-Link
to 180 seconds or longer.

CPU module that writes
files to the standard ROM

GX Developer in another station

Figure 5.12 Writing a file from GX Developer in another station (via CC-Link)

For settings of the communication time check period and CPU monitoring time, refer to the following.
[T <~ GX Developer Version8 Operating Manual
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5.2 Memories Used for High Performance model QCPU, Process
CPU, and Redundant CPU

5.2.1 Memory composition and storable data

This section describes the memories used for the High Performance model QCPU, Process CPU, and Redundant
CPU and data that can be stored in the memories.

(1) Memory composition

P
~— Program memory ~ ~— RAM N

( Parameter ) ( Program ) ( Parameter ) < Program )
( Device comment ) Initial device value) ( Device comment) (Initial device value)

L )
( File register ) ( Local device )

Sampling (' Error history data ’
trace file

- J/

Standard
(" ROM

( Parameter )< Program )W
( Device comment ) Initial device value)

AN J/

Standard CPU module ( Parameter )< Program )
(" RAM N

( File register ) ( Local device ) ( Device comment) (Initial device value)
Sampling File register
trace file

N J
& J N J
- J

000000

Memory card | — ROM ~

Figure 5.13 Memory composition of the High Performance model QCPU, Process CPU, and Redundant CPU

(a) Program memory (> Section 5.2.2)

This memory is for storing programs and parameters for CPU module operation.

(b) Standard ROM ([_5— Section 5.2.3)
This memory is for storing data such as parameters and programs.
Programs and parameters can be stored without battery backup.

(c) Standard RAM (.5~ Section 5.2.4)

This memory is for using file registers, local devices, and sampling trace files without a memory card.
(d) Memory card ([~ Section 5.2.5)

This memory is for expansion of built-in memory in the CPU module.
Three types of memory cards are available: SRAM card, Flash card, and ATA card.
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CHAPTERS MEMORIES AND FILES USED FOR CPU MODULE

(2) Data that can be stored in each memory

Table5.4 provides the data that can be stored in each memory.

Table5.4 Data that can be stored in each memory

o Memory
CPU modaule built-in memory Memory card (ROM)
card (RAM)
Program Standard Standard ATA File name and
SRAM card Flash card
lizris memory RAM ROM car ash car card extension e €
Drive 0 Drive 3 Drive 4 Drive 1 Drive 2
*1 *1 *1 *1 *1

Parameter (@) X O (@) O O PARAM.QPA 1 data/drive
Intelligent function module .

o @) X (@) @) (e} O IPARAM.QPA 1 data/drive
parameter’
Program o x o" o" o" o" *** QPG -
Device comment o™ x 0° 0" 0" o"® ***QCD -
Initial device value (@) X (@) @) (@) (@) ***.QDI -
Device data X X X X X X ***.QST -
File register x o087 x e} o x *** QDR -

1 data/CPU
Local devi 6 ***.QDL
ocal device X le) x (e) x X Q module

Sampling trace file x o’ x o) x x *** QTD -
Boot setting file O X (@) o) (e} O AUTOEXEC.QBT -
Remote password O X O O (@) (@) 00000000.QTM -
Error history data X X X o) X X ***.QFD -
Programmable controller « « « « 9 0" % CSV/BIN )
user data
Label program™ ! e} x e} x x o PROJINFO.CAB -
User setting system area
“o (@) X X X X X - -

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

*1: Adrive number is used to specify a memory to be written/read by the external device using a sequence program or MC protocol.
Since the memory name is used to specify the target memory by GX Developer, the drive number needs not to be considered.
*2: Store the intelligent function module parameters in the same drive with the parameters.
When they are stored in different drives, the intelligent function module parameters do not become valid.
*3: A program stored in the standard ROM cannot be executed.
Store the program to the program memory before execution.
*4: The device comments cannot be read by instructions in a sequence program.
*5: Reading from a sequence program requires several scans.
*6: Only each one of file register, one local device, and/or sampling trace file can be stored in the standard RAM.
*7: For the number of storable file register points, refer to Section 9.7.
*8: A sequence program allows reading only. No data can be written from the sequence program.
*9: 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.)

*10: Set an area used by the system. ((__5  Section 5.2.2(2)(b))
*11: Data that stores the label program configuration.
For the label program, refer to the following.

[ GX Developer Version8 Operating Manual
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(3) Memory capacities and necessity of formatting
Table5.5 provides the memory capacities and necessity of formatting of each memory.
Format a memory requiring formatting by GX Developer beforehand.

Table5.5 Memory capacities and necessity of formatting

Q02CPU™ Q02HCPU QO6HCPU2 Q12HCPU™ Q25HCPU Formatting
Program memo 112k bytes 112k bytes 240k bytes 496k bytes 1008k bytes o
9 v (28k steps) (28k steps) (60k steps) (124k steps) (252k steps) Necessary
Standard ROM 112Kk bytes 112k bytes 240k bytes 496k bytes 1008k bytes Unnecessary
Standard RAM 64k bytes 128k bytes 256k bytes Necessary '
SRAM Q2MEM-1MBS: 1M byte Necessary
card Q2MEM-2MBS: 2M bytes (Use GX
Q3MEM-4MBS: 4M bytes Developer.)
Memory | Flash Q2MEM-2MBF: 2M bytes Unnecessar
card card Q2MEM-4MBF: 4M bytes y
ATA Q2MEM-8MBA: 8M bytes Necessary
card Q2MEM-16MBA: 16M bytes (Use GX
Q2MEM-32MBA: 32M bytes Developer.)
QO02PHCPU QO06PHCPU Q12PHCPU Q25PHCPU Q12PRHCPU Q25PRHCPU Formatting
Proaram memo 112k bytes 240k bytes 496k bytes 1008k bytes 496k bytes 1008k bytes N “
9 v (28k steps) (60k steps) (124k steps) (252K steps) (124K steps) (252k steps) ecessary
Standard ROM 112k bytes 240 bytes 496k bytes 1008k bytes 496k bytes 1008k bytes Unnecessary
Standard RAM 128k bytes 256k bytes Necessary !
SRAM Q2MEM-1MBS: 1M byte Necessary
card Q2MEM-2MBS: 2M bytes (Use GX
Q3MEM-4MBS: 4M bytes Developer.)
Memory | Flash Q2MEM-2MBF: 2M bytes Unnecessar
card card Q2MEM-4MBF: 4M bytes y
ATA Q2MEM-8MBA: 8M bytes Necessary
card Q2MEM-16MBA: 16M bytes (Use GX
Q2MEM-32MBA: 32M bytes Developer.)

*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: The standard RAM capacity of the High Performance model QCPU varies depending on its version. ("= Appendix 2.2)

Point />

@® When files are written to each memory, the unit of stored file size depends on the target CPU module and memory
area. ((_Z  Section 5.4.4)

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

(1) Definition

This memory is for storing programs and parameters for CPU module operation.

Point/

If the total size of data to be stored exceeds the program memory capacity:

* reduce the user setting system area, or
+ transfer data other than programs to the standard ROM or memory card.

(2) Before using the program memory

Format the program memory by GX Developer.

(a) Formatting

Select [Online] — [Format PLC memory] in GX Developer.
Select "Program memory/Device memory" in "Target memory".

Format PLC memory

E3)

Cannection target infarmation

Connection interface |USB = ‘PLC moduls
Target PLC Station no. | Host PLC bype |Q0EH

Target memory
Foimat Type
' Do not cieate a user selting system area [the necessan system area only]

" Create a user setting system area

—

Execute Close |

Figure 5.14 Formatting the program memory

Aowaw weiboid Z'Z'G

NdD JuUBpUNPaY pue ‘NdD SS820.d ‘NdDD [8pow aduewiopad YBiH 10y pesn SelLowWs|y 'S

5-16



(b) Creating a user setting system area
When formatting a program memory, set the capacity of user setting system area.

1) Do not create a user setting system area (the necessary system area only)
The user setting system area is not created during formatting.
2) Create a user setting system area

The user setting system area is created during formatting.
Table5.6 provides the type of user setting system area.

Table5.6 Type of user setting system area

System area Description

Setting this area increases the monitoring speed in the GX Developer

. . , connected to such as a serial communication module.
High speed monitor area from other station.
When using RS-232 and USB together with GX Developer, this area is used to register

monitor data from GX Developer connected to such as a serial communication module.

Setting this area allows writing of multiple blocks to the CPU module in the RUN status.

Online change area of multiple blocks (Online For the number of blocks that can be written to the CPU module in the RUN status, refer

change area of FB definition/ST.) to the following.
GX Developer Version 8 Operating Manual

Point />

When a user setting system area is created, the available area reduces by the number of steps created in the area.

(c) Checking the memory capacity after formatting
Select [Online] — [Read from PLC] in GX Developer.

1) Select "Program memory/Device memory" in "Target memory" on the Read from PLC screen.

2) Click the |Free space volume| button.

3) The memory capacity appears in "Total free space volume".

1) Select the target memory.

Read from PLC x

Connecting interface U5 <> [FLC module

PLC Connection Station Mo, Hest  PLC tpe [006H
Target memory | o Tite ||
Paam+Fiog | Cancel all slections|
Close
Program
[ Wi 081211 1R4214 21 IR s
=[] Parameter Trarsfer setup...
[ PLCAMN stk /Rsmots 0812411 16:42
= Device memoiy Q
[ Device data Remote operation
. 5 Clear PLE mermony
Fomiat PLE mremony
o Arran
- M % PLC memoy.
oo oo e Create tile

‘ e el ' xlfr'nff”pm AL Bytes
2) Click the \— 3) The memory capacity

Free space volume| button. value is shown.

Figure 5.15 Procedure for checking the memory capacity
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(3) Writing to the program memory
Select [Online] — [Write to PLC] in GX Developer.
Select "Program memory/Device memory" in "Target memory" on the Write to PLC screen.

Write to PLC 3]
Connecting interface  |USB <= [PLE module
PLC Connecion Station No [Hest  PLC typs J0BH
Taraet memory [ e m Tite ||
File selection | Dievice data | Frogram | Comman | Local |
Param+Prog | Select al | Cancal al sale:tlnr\s‘
Close
r [Fragtan nemetyDevice memay <]
Fassward selup.
£ Program
“ F Related functions
=-[E] Device comment Transfer setup
[] COMMENT
=1 8] Parameter
I PLCMNetwork/Remote Ao WD
=1 B Device memary
[ Man
Clear PLE memory.
Format PLC memory.
o e PLC nemay. |
Anange PLC memory.
@ N EE
Create litle...
Free space valume lglf"mZEE PESD 242176 Bytes

Figure 5.16 Write to PLC screen

Point/

The file size has its minimum unit. (5 Section 5.4.4)

The occupied memory capacity may be greater than the actual file size.

Note that as the number of files increases, the difference between the occupied memory capacity and the actual file size
increases.

Aowaw weiboid Z'Z'G
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5.2.3 Standard ROM

(1) Definition
This memory is for storing data such as parameters and programs.
Programs and parameters can be stored without battery backup.

(2) Checking the memory capacity
Select [Online] — [Read from PLC] in GX Developer.
1) Select "Standard ROM" in "Target memory" on the Read from PLC screen.

2) Click the | Free space volume ‘ button.

3) The memory capacity appears in "Total free space volume".

1) Select the target memory.

Read from PLC 3]
Connhecting interface |USB = |F'|-E madule
PLC Connection Station Mo, IHost _ FLC type JQOBH
Taget memory | E{ERRENNEIN] ‘
Execute |
Param-+Prog Cancel all selections |
Close
Related functions
Transfer getup.
Remote operation...
Clear PLC memary...
Format PLC memary...
< Arrange PLC
Frefresh view - ’7 ,7 range memary...
Create title...
Total free space
Free space valume volume 245760 Bytes
re
2) Click the \— 3) The memory capacity

Free space volume| button. value is shown.

Figure 5.17 Procedure for checking the memory capacity

(3) Writing to the standard ROM
The following three methods are available.
» Batch-writing program memory data to the standard ROM by selecting [Online] — [Write to PLC (Flash

ROM)] — [Write the program memory to ROM] in GX Developer ((_ > Section 5.2.6)
» Writing data by selecting [Online] — [Write to PLC (Flash ROM)] — [Write to PLC (Flash ROM)] in

GX Developer ([_7 Section 5.2.6)

 Writing data with the automatic all data write from memory card to standard ROM function ([~ Section
5.2.7)

Point />

The file size has its minimum unit. (_5 ~ Section 5.4.4)

The occupied memory capacity may be greater than the actual file size.

Note that as the number of files increases, the difference between the occupied memory capacity and the actual file size
increases.
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5.2.4 Standard RAM

(1) Definition
This memory is for using file registers, local devices, and sampling trace files without a memory card.
Storing the file registers in the standard RAM allows fast access as data registers do.

Point/

@® If the size of files to be stored exceeds the standard RAM capacity:
« store the files in the memory card, or
+ reduce the number of points of the file register, local device, or sampling trace.

Note when file registers are stored in the memory card, the access speed will be slower than when they are stored in
the standard RAM.

@ Before storing a sampling trace file to the standard RAM, check the versions of the CPU module and GX Developer.

({_F Appendix 2)

(2) Before using the standard RAM
Format the standard RAM by GX Developer.

(a) Formatting

Select [Online] — [Format PLC memory] in GX Developer.
Select "Standard RAM" in "Target memory".

3

Format PLC memory

Connection target information

Connection interface ‘USB FREN |PLE module

Target PLC Station no, | Host PLC type |HI0BH

Target mermory Standard AAM

Farmat Type

o Donot create a user seting spstem area (the necessany system area only)

AVY piepuels $'¢'g

NdD uBpuUNpaY pue ‘NdD $S820.d ‘NdDD |8pow adueuLIonad YBiH 10y pasn SeLoWs 'S

-

’7
T
Execute | Close ‘

Figure 5.18 Formatting the standard RAM
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(b) Checking the memory capacity after formatting
Select [Online] — [Read from PLC] in GX Developer.
1) Select "Standard RAM" in "Target memory" on the Read from PLC screen.

2) Click the |Free space volume| button.

3) The memory capacity appears in "Total free space volume".
1) Select the target memory.

Read from PLC 3]

P |PLE module

Station Mo, |Host  PLC type Q0EH

Connecting interface |USB

PLC Connection

Target memory | EREISEAL]

Exectie |
Param+Frog Cancel al selections [
Close

Felated functions

Transfer setup.
Remote operation...
Clear PLC memary...

Farmat PLC memary...

o Anange PLC
g PLC memary...

Free space volume (\Tmo‘t;a;féee pase 13072 Byles)
\—2) Click the \— 3) The memory capacity
Free space volume| button. value is shown.

Figure 5.19 Procedure for checking the memory capacity

(3) Writing to the standard RAM

Select [Online] — [Write to PLC] in GX Developer.
Select "Standard RAM" in "Target memory" on the Write to PLC screen.

Write to PLC 3

Connecting interiace  |USB < [PLE madule

PLC Connestion Station No,[Host  PLC type [306H

Target memoty | Standard RAM | Tite ||

File selection | Device data | Program | Comman | Local |
PaanFiog | Selectal | Cancel ol selectons|

Close,
r [regram memaryiDetics nemoy =
Password sehup.

= £ File register

& [ Fislated functions
Transfer setup.
Remate operatian...
Clear PLC memory...
File register Format PLC memary...

o Arrange PLE memory.
* Range specification  ZR u B e Create il
reate file...

Fiee space valume Jotalfiee sp2C2 | 131072 Bytes
Figure 5.20 Write to PLC screen

Point />

The file size has its minimum unit. (__3 Section 5.4.4)
The occupied memory capacity may be greater than the actual file size.
Note that as the number of files increases, the difference between the occupied memory capacity and the actual file size

increases.
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5.2.5 Memory card

(1) Definition

This memory is for expansion of a memory in the CPU module.

The following three types are available:

(a)

* SRAM card
* Flash card
e ATA card

SRAM card
File registers in the SRAM card can be written or read by the sequence program.
The SRAM card is used when:
« the number of file register points is greater than the standard RAM capacity,
« the sampling trace function is used, or ((_= Section 6.14)
« 17 or more error history data are saved. ((_5 Section 6.18.2)

When storing file registers to the SRAM card, the file registers can be written or read by the sequence program
up to 1018K points.

(b) Flash card

(c)

Write data by GX Developer and read it by the sequence program. (Data can be read only by the sequence
program.)

Use the Flash card when data are not changed.

File registers can be stored up to 1018K points.

ATA card

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

5-22
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(2) Before using the SRAM card or ATA card
Format the SRAM card or ATA card by GX Developer.

(a) Formatting

Select [Online] — [Format PLC memory] in GX Developer

* When formatting the SRAM card, select "Memory card (RAM)" in "Target memory".
* When formatting the ATA card, select "Memory card (ROM)" in "Target memory".

Format PLC memory

Connection target information

3

Conneclion interface |USE

Target memary temary card[Fdb]

Farmat Tvpe

(% Do not create a user setting system area [the necessan system area only]

~

—
o=

Execute Close |

¢ |PLC module

Target PLC Station no,  |Host PLC type |G0EH

Figure 5.21 Formatting the SRAM card or ATA card

Point/

@® Use only GX Developer to format the ATA card.

If formatting the ATA card by such as the formatting function of Microsoft® , Windows® , the card may not be used with

the CPU module.

the card capacity reduces by the area size.

When formatting the SRAM card or ATA card, the memory card information area is automatically secured. Therefore,

@0.0.‘....COCOCOC.0.0.0.‘...OCOCOCOC.O.‘.O...OCOCOCCO0.0.‘

Formatting is not required for the Flash card.

© 00 0000000000000 0000000000000 000 O0COCPOCEOIOSOEOSIEOEOSIEOEPONOEOIEONOEOEOEOIEOEOEOEOEEOEOEOEOOETOOTOTOTOTIOTO
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(b) Checking the memory capacity after formatting
Select [Online] — [Read from PLC] in GX Developer.

1) Select "Memory card (RAM)" or "Memory card (ROM)" in "Target memory" on the Read from PLC screen.

2) Click the |Free space volume‘ button.

3) The memory capacity appears in "Total free space volume".

1) Select the target memory.

Read from PLC X
Connecting intertace |USE pans |F'|-E madule
PLL Connection Station Mo Hast  PLC type [D0BH
Target memory |5 ‘
Execute

Param+FProg Cancel all selections |

Cloz=

Fielated functions

Transfer setup.
Rermote operation...
Clear PLC memory.

Format PLC memary..

o Amrange PLC
. e MEMON.
Refresh view ~

Create title...
Free space wolume ' ( IE?E‘HZBE pace
\ —

S0E2516 Bytgs)
\—2) Click the '\— 3) The memory capacity
st

value is shown.
Figure 5.22 Procedure for checking the memory capacity

(3) Writing to the memory card

The following describes the operations before writing and the methods for writing.

pJeo Klows|\ G'Z'S

(a) Writing to the SRAM card or the ATA card
Select [Online] — [Write to PLC] in GX Developer
* When writing data to the SRAM card, select "Memory card (RAM)" in "Target memory" on the Write to PLC
screen.
* When writing data to the ATA card, select "Memory card (ROM)" in "Target memory" on the Write to PLC

o
N
<
(0]
3
o
=
®
(%]
C
[72]
[0}
Q
—
[}
=
I
Q
>
o
£
(e}
=
screen. 3
3
Write to PLC 3] ]
3
Cannecting interface |USB = |P|-E module 8—
) [
PLE Connection Station Mo, Host  PLC type [00BH 5
Taget memony ([ AH) - Tie || @]
File selection | Device data | Frogram | Common | Losal | E
Param+Prog ‘ Select all ‘ Cancel all selectlons| <
Close pY
=
~ | JEl e
Password setup. 8
=}k Py
|:[|Dgl~;at-‘r\rl|N Related functions: &
=[] Device comment Transfer setup.. @)
[ COMMENT o
=[] Parameter Q c
[ PLC/Metwork/Remate Riemote operatior, F
=1-[>] File register g
mE Q
Clear PLE memory... g
Format PLC memary... g—
o Anange PLC memary. 3
. Q
= o L
Create fitle S
=3
Free space volume I;E‘nzea B0 208281E Eytes %
c

Figure 5.23 Write to PLC screen
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(b) Writing to the Flash card

The following two methods are available.

« Writing by "Write the program memory to ROM" ([__5— Section 5.2.6(1)(a))
« Writing by "Write to PLC (Flash ROM)" ({_7 Section 5.2.6(1)(b))

Point/’

The file size has its minimum unit. ("5 Section 5.4.4)
The occupied memory capacity may be greater than the actual file size.

Note that as the number of files increases, the difference between the occupied memory capacity and the actual file size
increases.

(4) How to use the program stored in the memory card

Boot the program stored in the memory card to the program memory before its execution. ([ Section 5.2.7)
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5.2.6 Writing to the standard ROM and Flash card by GX Developer

(1) Methods for writing data to the standard ROM and Flash card and

applications
Figure 5.24 provides the methods for writing data to the standard ROM and Flash card.

CPU module

Program
memory
& )

E GX Developer
& T !
N Writing (A !
< |

»
Standard
ROM

Writing

111 ' Writing by "Write the program memory
to ROM" ( [C5~ (a) below )

ﬁ Writing by "Write to PLC (Flash ROM)"
( I== (b) below )

Figure 5.24 Methods for writing data to the standard ROM and Flash card

(a) Writing by "Write the program memory to ROM"

Data in the program memory are batch-written to the Flash card.
To batch-write the data, select [Online] — [Write to PLC (Flash ROM)] — [Write the program memory to ROM]
in GX Developer.

Use this method when:

* debugging the program in the program memory and writing the debugged program to the Flash card

without change for boot operation ({_ 5 Section 5.2.8), or
« storing the data in the program memory to the Flash card without battery backup.

(b) Writing by "Write to PLC (Flash ROM)"

Files specified by GX Developer are batch-written to the Flash card.
To batch-write the files, select [Online] — [Write to PLC (Flash ROM)] — [Write to PLC (Flash ROM)] in GX
Developer.

Use this method when:

« storing parameters, device initial values, or device comments whose size exceeds the program memory
capacity to the Flash card, or

Jadojana@ X9 Aq pJed yse|4 pue WOY pJepue)s auj 0} BUBLUM 9°2'G
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« using file registers storied in the Flash card.
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(2) Writing to the standard ROM and Flash card

The following describes the operations before writing and the methods for writing.

(a) Before writing
Check the following.

1) Preparing files to be written
Writing a file to the standard ROM or Flash card automatically deletes all files stored in the standard ROM or
Flash card.
Also write all files same as the stored files together.

2) Boot operation

When storing parameters to the standard ROM or Flash card at boot operation, make the boot file setting
described in Section 5.2.8.

(b) Writing procedure

The following describes a procedure for writing a file to the standard ROM and Flash card.

1) Procedure for [Write the program memory to ROM] in GX Developer

 Select [Online] — [Write to PLC (Flash ROM)] — [[Write the program memory to ROM].
* The program memory data into ROM screen appears.

Copy program memory data into ROM

All data in pragram mermany will be witten into the target. Execute

Target IC Card[ROM) Cloze

.

The memary size of the target will be changed inta
the zame size of program memary.

The data written into IC Card[ROM] can't be read
directly by Image data reading.

Figure 5.25 Copy program memory data into ROM screen

» Select the memory to be written in "Target" to write the program memory file to the Flash card.

Point/’

® When files are written by "Write the program memory to ROM", the capacity of used target memory is equal to that of
used program memory.
To fully use the capacity of the target memory, write the files by "Write to PLC (Flash ROM)".

@® When writing data that cannot be stored to the program memory (file register) to the Flash card, write it by "Write to
PLC (Flash ROM)".
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2) Procedure using [Write to PLC (Flash ROM)] in GX Developer

» Select [Online] — [Write to PLC (Flash ROM)] — [Write to PLC (Flash ROM))].
* The Write to PLC (Flash ROM) screen appears.

Write to PLC{Flash ROM) X

Targat memary Standard ROM

IC Card Type

Title | Execute

Pazzword... | Cloge |

File: selection ] Ploglam] Common] Local ]

Param + Praog | Select all | Cancel all zelections |

= Frogram
[ Mam
= @ Device comment
] COMMENT
= @ Parareter
[ PLLC/Metwark /Remote

TR E= T

Figure 5.26 Write to PLC (Flash ROM) screen

 Select the target memory.
» Select a file to be written and write it to the Flash card.

(3) Adding or changing a file in the standard ROM and Flash card

Add or change the file by either of the following methods (stored files cannot be added or changed directly).

(a) When writing files using [Write the program memory to ROM] in GX Developer
» To read all files in the program memory, select [Online] — [Read from PLC].
» Add or change the read files.
» Write the added or changed files to the program memory.
 Select [Online] — [Write to PLC (Flash ROM)] — [Write the program memory to ROM] and write the files to
the standard ROM or Flash card.

(b) When writing files using [Write to PLC (Flash ROM)] in GX Developer
» To read all files in the Flash card, select [Online] — [Read from PLC].
» Add or change the read files.
» Select [Online] — [Write to PLC (Flash ROM)] — [Write to PLC (Flash ROM)] and write the files to the
standard ROM or Flash card.
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(4) Precautions

(a) Setting the communication time check period in GX Developer
Since writing a file to the standard ROM or Flash card takes time, set "Check at communication time" in GX
Developer to 60 seconds or longer.
If the set time is short, GX Developer may time out.

Host station Detailed setting

communication time IEC.
. ] Cancel
Fietry times a times

It iz not pozzible ta cancel while re-tving communication.

Figure 5.27 Check at communication time setting

(b) Writing a file from GX Developer in another station via CC-Link
Since writing a file to the standard ROM or Flash card takes time, make the CPU monitoring time setting
(SWO0O00A) of CC-Link to 60 seconds or longer.
(The default value of 90 seconds can be used.)

CPU module that writes files to the
standard ROM or Flash card

GX Developer in another station

Figure 5.28 Writing a file from GX Developer in another station(via CC-Link)

For settings of the communication time check period and CPU monitoring time, refer to the following.
[ = GX Developer Version8 Operating Manual

© 00 0000000000000 0000000000000 000 O0COCPOCEOIOSOEOSIEOEOSIEOEPONOEOIEONOEOEOEOIEOEOEOEOEEOEOEOEOOETOOTOTOTOTIOTO
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(c) Time required for “Write to PLC (Flash ROM)”

Using "Write to PLC (Flash ROM)” writes data to the entire space in the Flash card.

Therefore, even if a program having the small number of steps is written to the Flash card, the processing
takes time.

(Writing using the Q2MEM-4MBF at a communication speed of 115.2Kbps with an RS-232 interface requires
14 minutes.)

When writing data to the Flash card, increase the transmission speed or use an USB.

Communication time takes time when “Write to PLC (Flash ROM)” is executed from another station.

(d) Online change

(e)

(f)

If "Write to PLC (Flash ROM)" is executed during the RUN status in the situations described below, an error
may occur and the CPU module may stop. To avoid this, execute "Write to PLC (Flash ROM)" after setting the
RUN/STOP/RESET switch to STOP.

1) File registers stored in the Flash card are used in the sequence program, or

2) although "Not used" is set to the file registers by the PLC parameter dialog box, they are used in the
sequence program.

Writing/reading data during execution of “Write to PLC (Flash ROM)”
While “Write to PLC (Flash ROM)” is executed, data cannot be read from/written to other modules.
Therefore, time-out may occur in other modules.

When “Write to PLC (Flash ROM)” is executed during the STOP status

Do not set the RUN/STOP/RESET switch to RUN during the writing.

The CPU module may not enter the RUN status normally during execution of "Write to PLC (Flash ROM)".
Set the RUN/STOP/RESET switch to RUN after the writing.
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5.2.7 Automatic all data write from memory card to standard ROM $Notes.2

(1) Definition
The automatic all data write from memory card to standard ROM function (hereafter, automatic write to standard
ROM) automatically writes parameters and programs written to a memory card to the standard ROM.
As shown in Figure 5.29, this function boots programs and parameters from a memory card to the program
memory and writes the booted programs and parameters from the program memory to the standard ROM.

Writing
Wi,
\ .,

Program
memory

Standard ROM

CPU module

(Parameter) ( Program )
Device Initial
comment device value

Figure 5.29 Automatic write to standard ROM

Memory card

(2) Applications of automatic write to standard ROM
Using this function can write programs and parameters in a memory card to the standard ROM without GX

Developer (personal computer).

This function is useful when:
 the same parameters and programs are written to multiple CPU modules, or

» the same environment is configured at a remote site.

D Notes.2

When using the automatic write to standard ROM function for the High Performance model QCPU, check the versions

of the CPU module and GX Developer. ([— 5 Appendix 2.2)
When set memory card is mounted to the High Performance model QCPU that does not support the automatic write to

standard ROM function, boot operation is performed from the standard ROM.
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(3) Execution procedure for automatic write to standard ROM
Perform this function by the following procedure.
(a) Setting with GX Developer

1) Select "Clear program memory" and "Auto Download all Data from Memory card to Standard ROM" in the
Boot file tab of the PLC parameter dialog box.

Set the programs and parameters to be booted in the Boot file tab.
(Select "Standard ROM" in "Transfer from".)

Select "Clear program memory".

Q parameter setting

PLE name | PLC system |PLCfile | PLCRAS | Device |Progiam  Boot et 1/0 assignment

Boot option

I — Select "Auto Download all Data from

v fogram memory
High speed monitor area from other station. o Ksteps  (0-15K step) M "
emory card to Standard ROM".
Online change area of muliple blocks. 0 v Ksteps ry
(Online change area of FB definition/5T.)
¥ futo Download all Data from Memory card to Standard ROM

L — Select "Standard ROM"

Baat file stting

F "
= Progiam Diata name Transter from 4 Transterto in "Transfer from".
MAIN - [FARAM Standan o
Device cor ABC Standard ROM
COMM CDE Standard ROM

Device initi

< EANETY

R O K 8 K N R R R K

Insest | Delete| :s

Acknuw\edgEWass\gnmem‘MuHipIEEPUseﬂmgs‘ Defauhl Check ‘ End ‘ Cance\l

Figure 5.30 Auto Download all Data from Memory card to Standard ROM setting

2) Store the set parameters and programs to be booted to the memory card.

(b) Operation on the CPU module side
1) Power off the CPU module.

2) Mount the memory card storing the parameters and programs to be booted to the CPU module.

3) Set the parameter-valid drive with the DIP switches on the CPU module to the mounted memory card.

* SRAM card ssssss SW2: on, SW3: off
* Flash card and ATA card esssss SW2: off, SW3: on

Y
— ONSW
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Figure 5.31 DIP switch setting when the SRAM card is mounted
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4) Power on the CPU module.
Boot the files in the memory card to the program memory.
After boot operation, write the program memory data to the standard ROM.

5) After automatic write to standard ROM, the BOOT LED and ERR. LED start flashing and the CPU module
enters stop error status.

6) Power off the CPU module.

7) Remove the memory card and set the parameter-valid drive with the DIP switches on the CPU module to
the standard ROM.

« Standard ROM eeeeee SW2: on, SW3: on

Y
—> ONSW
1

“Fan"

2
3
4
5

e
Figure 5.32 When setting the parameter-valid drive to the standard ROM with the DIP switches

8) Powering on the CPU module starts boot operation from the standard ROM to the program memory and can
start actual operation.

(4) Precautions

The following describes precautions for automatic write to standard ROM.
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(a) When a file with the same name exists in the program memory

When the program memory has a file whose name is the same as that of the one to be booted from the
memory card, the file is overwritten by the data in the memory card.

When the program memory does not have the same file name, the file to be booted from the memory card is
added to the program memory.

If the program memory capacity is exceeded then, "FILE SET ERROR” (error code: 2401) is detected.

(b) Program memory clear at boot operation

(c)

Whether files are booted after program memory clear or booted without program memory clear can be
selected.

For automatic write to standard ROM, setting boot operation after program memory clear can prevent the
program memory capacity from being exceeded at boot operation.

Parameter-valid drive setting with the DIP switches when using this function

The automatic write to standard ROM setting becomes valid only when the parameter-valid drive are set to the
memory card with the DIP switches.

Therefore, when starting actual operation after the automatic write to standard ROM, deselecting "Auto
Download all Data from Memory card to Standard ROM” in the Boot file tab is unnecessary.
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5.2.8 Operating the program in the standard ROM and memory card (boot
operation)

This section describes methods for operating the program stored in the standard ROM and memory card.

(1) Operating the program in the standard ROM and memory card
To execute the boot operation, set the names of files to be booted in the Boot file tab of the PLC parameter dialog
box. ((Z7 (3), (4) in this section)
The program stored in the standard ROM and memory card, whose file name is specified in the Boot file tab, is
booted with the program memory after the CPU module is powered off and then on or is reset.

0T
wiiieg,
%" Boot ‘
Standard ROM Program
memory
%
Boot =
-
-
-
>
‘\
RN

Memorv card
Figure 5.33 Boot operation

(2) Bootable files, transfer source, and transfer destination

Table5.7 provides the combinations of bootable file, transfer source, and transfer destination.

Table5.7 Combinations of bootable file, transfer source, and transfer destination

Transfer source
File type Transfer destination
Standard ROM Memory card

Parameter ! O O

Sequence program
Program memory

Device comment

0|0 |0
0|0 |0

Initial device value

QO: Bootable, x : Cannot be booted
*1: The intelligent function module parameter is included.
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(3) Procedure before boot operation
The following explains the procedures to store the files to be booted in the standard ROM or memory card and
start boot operation.

(a) Creating a program
Create a program.
(b) Boot file setting

Set the files ("Type", "Data name", and "Transfer from") to be booted to the program memory in the Boot file tab
of the PLC parameter dialog box.

Q parameter setting g|
PLE name | PLE system | PLC fle | PLCR&S | Device | Program Bootfle [SFC | 140 assionment |
Boot option
[~ Clear program memary
High speed manitar are fram ather stafion. Ksteps (015K step]
Online change area of rultple Blocks K steps
(Onine change area of FE definiion/ST.)
I~ Auto Downlaad all Diata from Memary card to Standard ROM
Baat fie s=ting
= Progiam Type Data name Transfer fram Trarsterte |~
MAIN [ 1 |Sequence v [MAINZ Memory card (RAM] v |Program memory
MAINT |2 [Sequence = [MAINT Memory card [FAM) v |Frogram memory
MAINZ | 3 [Parameter  ~ |PARAM Memoty card [FAM]_~ [Program memery
- Device cor [ 4 [Sequence < [MAIN Memory card [AAM]_ v |[Program memory
COMM [ 5 = B
=I- Parameter 3 - -
PARAN | 7 B B
Device initi | @ = =
a - -
10 - v
1 - =
12 - -
13 - =
[ ¥ 4 - ~
15 - =
Insait | Delete] {2 =z =z .
Acknouledge K assionment | Muliple CPU setirgs | Defeut | check | End | Cancel |

Figure 5.34 Boot file tab

(c) Hardware setting for boot operation

Set the parameter-valid drive to a memory where parameters are to be stored with the DIP switches.
For boot operation, set the storage location of the parameters to the standard ROM or memory card.

(IZ= (6)(a) in this section)

Y
—> ON SW

|

~ @@
Figure 5.35 When setting the parameter-valid drive to the SRAM card with the DIP switches

5-35



CHAPTERS MEMORIES AND FILES USED FOR CPU MODULE

(d) Installing a memory card (when the boot source is a memory card)

Mount the memory card to the CPU module.

(e) Writing parameters to the standard ROM or memory card

Write the parameters to a memory set as the parameter-valid drive with the DIP switches.
Also, write the files set in the Boot file tab in (b) to the transfer source memory.

(f) Executing the program
Set the RESET/L.CLR switch to RESET.
The BOOT LED turns on after a boot from the specified memory is completed.

(g) Checking whether a boot is normally completed

The following status indicates normal completion of boot operation.

* The BOOT LED turns on.
» The special relay (SM660) turns on.

» The data written to the transfer source memory and the data in the program memory are found the same
by verification made by selecting [Online] — [Verify with PLC] in GX Developer.

(4) Operation for stopping 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) Write the parameters for which the boot file setting is not configured to the program memory.
Set the parameter-valid drive to the program memory (SW2: off, SW3: off) with the DIP switches on the
CPU module.

Y
— ONSW

mln

mln

u

Figure 5.36 When setting the parameter-valid drive to the program memory with the DIP switches

2) Power on again or reset the CPU module.
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(5) Changing a program file in the RUN statusnotes.3

(a) Methods
Use the following instructions.
* PLOADP instruction (program transfer from memory card to program memory)

* PUNLOADRP instruction (program deletion from program memory)
* PSWAPP instruction (program deletion from program memory and program transfer from memory card to

program memory)
For details of each instruction, refer to the following.
[C % MELSEC-Q/L Programming Manual (Common Instruction)

(b) Program setting when a program file is changed
Even if a program file has been changed in the RUN status, the settings configured in the Program tab of the
PLC parameter dialog box are not changed.
When setting the CPU module to STOP, correct the settings in the Program tab of the PLC parameter dialog
box to the settings configured in the RUN status (addition/change/deletion of program name).
Otherwise, an error will occur when the CPU module is set from STOP to RUN.

(6) Boot operation precautions

(a) Storage location of parameters
Store the parameters set in the Boot file tab of the PLC parameter dialog box to the standard ROM or memory

card.
If the parameters are stored in the program memory, the CPU module ignores the parameter settings even if

the parameter-valid drive is set to the program memory with the DIP switches. ([_ 3~ Section 5.2.10)

D Notes.3

The Redundant CPU does not support the program file change in the RUN status.
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(b) Online change in boot operation

1) SRAM card, ATA card

When a program in the program memory is written in the RUN status ([~ 5 Section 6.12), the change can be
updated to the program in the boot source SRAM card or ATA card.

2) Standard ROM, Flash card
Even if data are written to a program in the program memory in the RUN status, the change is not updated to
the program in the boot source standard ROM or flash card.

Therefore, write the same file whose program was written to the program memory to the standard ROM or
flash card by Write to PLC (Flash ROM). ((_ Section 5.2.5, Section 5.2.6)

(c) 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 reduces by 1 when:

 a heading is set, or
« the parameters set in the Boot file tab of the PLC parameter dialog box and stored in the standard ROM or
memory card is booted.

(d) Boot operation when the ATA card is used

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

* Boot from the ATA card

» Boot from the standard ROM with the ATA card mounted

(e) When data in the program memory are changed after the CPU module is powered off

(f)

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 (4) in this
section and stop the boot operation.

Size after a boot from the memory card
The size unit of a file stored in each memory differs between the memory card and the program memory.

(_= Section 5.4.4)
Therefore, note that files transferred from the memory card to the program memory differ in memory capacity
between before and after the transfer.

(g) Program written to the 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.
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5.2.9 Details of written files

For each file written to the CPU module, its name, size, and created date and time set at the file creation are

appended.
The file is displayed on the Read from PLC screen, opened by selecting [Online] — [Read from PLC] in GX Developer,
as shown below.
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Read from PLC X
Connecting interface |USB . |F'LE module
PLC Connection Station Mo. Host  PLC ype [Q0EH

Tagrann memany. & Memary Title |

File selection lDevice data] Program] Eommon] Lacal ] ’W‘
Faram+Frog Cancel all selections |
Close

=] Frogram

[ [MamN UB/12/11 16:4214_2140Byte | Nioiated functions

= @ Farameter Tranzfer setup...
[ PLC/Mebwark /Femate 08/1211 16:42
= Device memory
D Device data Fiemote operation...
< > Clear PLC memory...
Faormat PLC memary...

& Amanges FLC
. ge PLC memary...

Total free space
Free space volume valume Eytes

Figure 5.37 Displaying the details of a file

(a) File name

1)

*1:

2)

3)

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)*1 and an
extension (3 characters).

Create a file name with upper-case characters only.

An extension is automatically appended according to the type set when the file was created.

Only ASCII characters can be used for a name of the file stored in a memory card.
Also, characters other than ASCII may not be used for a name of the file stored in memories other than a memory card.
For ASCII characters that can be used, refer to the following.

[_5 Operating manual for the programming tool used

Characters that cannot be used for a file name

he 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

In single-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.

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.



CHAPTERS MEMORIES AND FILES USED FOR CPU MODULE

(b) Date and time
The date and time when a file was written to the CPU module is shown.
The date and time are appended according to the clock set on the GX Developer (personal computer) side.

(c) Size

The file size when the file was written from GX Developer to the CPU module is shown in units of bytes (To

display the latest data, select [Online] — [Read from PLC] and click the button). At least 64

bytes (136 bytes for a program) are added to the file created by an user except a file register file. ((_5~
Section 5.4.3)

5.2.10Specifying valid parameters (parameter-valid drive setting)

The drive (memory) storing parameters to be valid can be selected with the DIP switches on the CPU module.

(1) Selection method of parameter-valid drive
Select the drive with the DIP switches (SW2 and SW3).

Table5.8 Drive specification with SW2 and SW3

Sw2 SW3 Parameter-valid drive
Off Off Drive O (program memory)
On Off Drive 1 (memory card RAM)
Off On Drive 2 (memory card ROM)
On On Drive 4 (standard ROM)

(2) When to determine valid parameters

The CPU module determines whether to validate the parameters when:

» the CPU module is powered off and then on, or
* itis reset.

The CPU module automatically enables parameters stored in the drive set with SW2 and SW3 at the above
timing and operates by the parameter settings.
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5.3 Program File Structure

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

Program file structure

) 34 steps
File header } (By default)
Execution program These areas are reserved in units
of file sizes. ([ Section 5.4.4)
Rese_rved area for 500 steps
online change

Figure 5.38 Program file structure

(1) Details of each structure

The capacity of the programs stored in the CPU module program memory is the total of above three areas.

(a) File header

This area stores the name, size, and created date of files.
The file header size ranges from 25 to 35 steps (100 to 140 bytes) depending on the setting made in the Device
tab of the PLC parameter dialog box (34 steps is set by default).

(b) Execution program
This area stores the created program.

(c) Reserved area for online change

This area is used when the number of steps is increased after writing data in the RUN status from GX
Developer.
When such operation is performed, the remaining reserved area for online change is shown.

1) Default
500 steps (2000 bytes) is set by default.

2) Setting change

To change the number of steps, select [Online] — [Write to PLC] — <<Program>> tab in GX Developer.
This setting can be made when data are written in the RUN status. ((_5 Section 6.12.1)
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(2) Displaying the program capacity on the GX Developer screen
During programming by GX Developer, the program size (total of the file header size and the number of steps in
the created program) is displayed by the number of steps as shown in Figure 5.39.

The program size is displayed.

= MELSOFT series GX Developer {Unset project) - [LD{Edit mode) MAIN 35 Step]

: Project  Edit  Find/Replace Corwert  Wiew Online Diagnostics Tools  Window  Help

DB 8| &= @& £ e Bel
|F'rogram j| ﬂ @I"E J
TR P R P o e P e ] e e e e e A A e i

Figure 5.39 Displaying the program size

Point /s’

@® The program size displayed during programming by GX Developer is the total of the file header and execution program,
and the capacity of the reserved area for online change (500 steps) is not included.

Example The size of program having the execution program area of 491 steps is displayed on the GX Developer
screen as shown below (The file header is fixed to 34 steps).

File header }34 steps

Execution program 491 steps

Display on the GX Developer screen:
34 steps + 491 steps = 525 steps

Figure 5.40 File status displayed on the GX Developer screen

@® Since files are stored in units of file sizes in the program memory, the program size displayed during programming by
GX Developer may differ from the program file size in the CPU module. ((__5  Section 5.4.3)

ainoNnyg 814 welboid €6
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5.4 File Operations by GX Developer and Handling Precautions

5.4.1 File operations

Table5.9 shows the functions can be performed to files stored in the program memory, standard ROM, and memory

card by the online functions of GX Developer.

However, the executable operations depend on the password registration setting by GX Developer, status of the

system protect switch of the CPU module, and the CPU module status.

Table5.9 File operations executable from GX Developer

Operability”!

. . . . Basic model | High Performance Redundant CPU
File operation Operation detail Process CPU
QCPU model QCPU
A B (o3 A B (o3 D A (o3 D | A (o3 D
Read from PLC Reads a file from the target memory. O A O A O O A O O A | O
Writes a file to the program memory or o o o
A A X A A X A A X A A X
Write to PLC SRAM card.
Writes a file to the standard ROM. X X X X X X X X X X X x X X X
. ) Verifies the file in the target memory and
\Y th PLC
erify wi the file of GX Developer. A A o A A o o A A o o A A 10 o
Batch-writes files stored in the program
Write the program memory to the Flash card. o o x o o % x clo|o x ©c10|0 x
memory to ROM Batch-writes the files stored in the
program memory to the standard ROM. o o x o o o x o o o x o o o x
Batch-writes specified files from GX
Write to PLC (Flash | Developer to the Flash card. x x x A A o x Al Aa]0 x Ala10 x
ROM) Batch-writes the specified files to the
standard ROM by GX Developer. x x x A A o x A a0 x Al A]O x
Delete PLC data Deletes the files stored on the memory. A A x A A X X A A X X A A X X
Format PLC Formats a memo|
memory . olo|x|Oo|lOo|x|x|O|lO|x|x]|O]|O]|x|x
Arrange PLC Rearranges files stored in a memory at
memory random. OO | x]|]0O0|O|x x |O|O | x| x]O50|x|x
Online change Writes data changed in the ladder mode
(ladder mode) to the program memory. A A o A A o x A A o x A A o x

*1: The following shows definitions of the alphabets in the Operability field.

O: Executable, A:

A: A password for write protection is set to the file.
B: A password for read and write protections are set to the file.
C: The CPU module is in the RUN status.
D: The system protect switch of the CPU module is on.
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5.4.2 Precautions for handling files

(1) Power-off or reset at file operation
When the CPU module is powered off or reset during file operation, files in each memory will be the status as
shown in Table5.10.

Table5.10 File status when the CPU module is powered off or reset during file operation

CPU module Memory status

Files in the memories will corrupt or the values in the files will be

Basic model QCPU . )
inconsistent.

High Performance model QCPU Files in the memories will not corrupt (For use of a memory card, the
Process CPU memory will be in the status only when the CPU module is powered on
Redundant CPU without the memory card being removed).

Point/’

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.

(2) Concurrent writing from multiple GX Developers to one file

GX Developers other than the one writing data to a file cannot access the file until the writing ends.
Also, GX Developers other than the one accessing a file cannot write data to the file until the access ends.
Therefore, write data to one file from multiple GX Developers one by one.

(3) Concurrent access from multiple GX Developers to different files
Except the currently viewed GX Developer, maximum 10 GX Developers can access to different files in one CPU

module concurrently.

sa|i1 Bulpuey 1oy suonnesald Z'v'S
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5.4.3 File size

The size of a file used for the CPU module depends on the file type.
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. ((_=— Section 5.4.4)

(1) Basic model QCPU

When using the program memory, standard RAM, or standard ROM, calculate the rough size of each file with
reference to Table5.11.

Table5.11 Calculation of file size (Basic model QCPU)

Function Rough file size (unit: Byte)
Drive heading 64
Default:522 (can be increased by parameter setting.)
Reference

Boot setting — 94

» With CC-Link IE Controller Network setting — Increase up to 7214

» With the MELSECNET/H setting — Increase up to 6180

» With the Ethernet setting — Increase up to 922

» With the CC-Link setting — Increase up to the values in the following table (The values indicate an
increment of each module).

Parameter
. . Mode setting
CC-Link setting Ver.1 mode Ver.2 mode Ver.2 additional mode

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 the remote password setting — 64 + 20 + (number of target modules x 10), increase up to 164

Sequence program 136 1+ (4x ( (number of steps) + (number of steps of reserved area for online change)))

74 + (total comment data size of each device)

Comment data size per device = 10 + 10250 x a+40 x b
» a: Quotient of ((number of device points)/256)

* b: remainder of ((number of device points)/256)

Device comment

File register 2 x (number of file register points)

66 + 44 x n + 2 x (total number of device points set to the initial device value)
* n: number of settings of the initial device value

Initial device value

Intelligent parameter 68 + (24 x number of set modules) + parameter size of each utility

User setting area Setting value at formatting (0 to 3K)

Online change (multiple

) Setting value at formatting (0/1.25K/2.5K)
blocks) setting

*1: 136 is set by default (This value depends on the parameter setting).

For calculation example of memory capacity, refer to Section 5.4.4.
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(2) High Performance model QCPU, Process CPU, and Redundant CPU

When using the program memory, standard RAM, standard ROM, or memory card, calculate the rough size of
each file with reference to Table5.12.

Table5.12 Calculation of file size (High Performance model QCPU, Process CPU, and Redundant CPU)

Function Rough file size (unit: Byte)

Drive heading 64

Default (can be increased by parameter setting.)

CPU module File size
High Performance model QCPU 564
Process CPU 558
Redundant CPU 764

Reference
Boot setting — 70 + (18 x (number of files))
» With CC-Link IE Controller Network setting — Increase up to 7214/module
» With the MELSECNET/H setting — Increase up to 6180/module
Parameter » With the Ethernet setting — Increase up to 922/module
» With the CC-Link setting — Increase up to the values in the following table (The values indicate an
increment of each module.)

. . Mode setting
CC-Link setting Ver.1 mode Ver.2 mode Ver.2 additional mode
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 the remote password setting — 64 + 20 + (number of target modules x 10), increase up to 164

Sequence program 136" + (4 x ((number of steps) + (number of steps of reserved area for online change)))

74 + (total comment data size of each device)

Comment data size per device = 10 + 10250 x a+40 x b
* a: Quotient of ((number of device points)/256)

* b: remainder of ((number of device points/256)

Device comment

9zIs 9ll4 €V'S

66 + 44 x n + 2 x (total number of device points set to the initial device value)

Initial device value . . .
* n: number of settings of the initial device value

User setting area Setting value at formatting (0 to 15K)

Online change (multiple

) Setting value at formatting (0/2K/4K)
blocks) setting

File register 2 x (number of file register points)

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) 2

 Apply the following values to N1 to N3 according to the items set in "Trace additional information" of the

Sampling trace file™
Ping Trace condition settings screen. ((__5  Section 6.14(4)(b))

suofnnedald bBulpueH pue Jadojarag X9 Aq suonesadQ 94 ¥'G

N1: When "Time" is set, apply "4".
N2: When "Step no." is set, apply "10".
N3: When "Program name" is set, apply "8".

Error history data 72 + 54 x (number of failures stored)

(To the next page)
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Table5.12 Calculation of file size (High Performance model QCPU, Process CPU, and Redundant CPU) (continued)

Function Rough file capacity (unit: Byte)

72 + 6 x (setdevice type) + (2 x ((total number of M and V points)/16 + (number of D points)
+ 18 x (total number of T, ST, and C points)/16)) x (number of programs)

* M, V,D, T, ST, and C indicate the following set devices.
M: internal relay

Local device V: edge relay

D: data register

T: timer

ST: retentive timer

C: counter

*1: 136 is set by default (This value depends on the parameter setting).
*2: After the decimal point of a value found by the number of bit device points/16 is rounded up.

@OOOQQQQOQOOOOO0.0000QQQQOQOOOOO0.0.0000QOOQOOOOOO..OOOOQO

For calculation example of memory capacity, refer to Section 5.4.4.
© 0000000000000 0000000000000 00000000000000O0COCOCOGNOSITOSEOSIEOSOEOEOIEOEOIEOSEOETOCOSOEDOSOIOSOONOCOSOEYS
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5.4.4 Units of file sizes

(1) Definition
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 shows the file size unit depending on the CPU module and memory area to be written.

Table5.13 File size unit for each CPU module and memory area

Memory area
CPU module model "
Program memory, standard ROM, Flash card "' Standard RAM
QO00JCPU -
1 step/4 bytes
QO00CPU, Q01CPU 4 bytes
QO02CPU, Q02HCPU, QO6HCPU 128 steps/512 bytes 2 512 bytes
Q12HCPU 256 steps/1024 bytes 2 .
- 1024 bytes

Q25HCPU 512 steps/2048 bytes 2
QO02PHCPU, Q06PHCPU 128 steps/512 bytes 512 bytes
Q12PHCPU 256 steps/1024 bytes™

25PHCPU 4
Q 512 steps/2048 bytes 1024 bytes
Q12PRHCPU 256 steps/1024 bytes
Q25PRHCPU 512 steps/2048 bytes

*1: The file size unit of the Flash card is applied when a file is written to the Flash card by [Online] — [Write the program

memory to ROM] in GX Developer. ([__5  Section 5.2.6)
*2: For the High Performance model QCPU, if the serial number (first five digits) is "04121" or earlier, the file size unit will be

1024 steps/4096 bytes. <

*3: For the Q12HCPU or Q25HCPU, if the serial number (first five digits) is "02091" or earlier, the file size unit will be 512 EN
bytes. S

*4: For the Process CPU, if the serial number (first five digits) is "07031" or earlier, the file size unit will be 1024 steps/4096 @
bytes. %

=

125

N

[

(2]

(b) File size unit for each memory card

Table5.14 File size unit for each memory card

File size unit

suofnnedald bBulpueH pue Jadojarag X9 Aq suonesadQ 94 ¥'G

Type Memory card model
el . (cluster size)

Q2MEM-1MBS 512 bytes

SRAM card
Q2MEM-2MBS 1024 bytes
. Q2MEM-2MBF 1024 bytes

Flash card”!
Q2MEM-4MBF 1024 bytes
Q2MEM-8MBA 4096 bytes
ATA card Q2MEM-16MBA 4096 bytes
Q2MEM-32MBA 2048 bytes

*1: The file size unit of the Flash card is applied when:
« a file is written to the Flash card by [Online] — [Write to PLC (Flash ROM)] in GX Developer, or

({5 Section 5.2.6(1)(b))
« afile is written to the Flash card by GX Developer without accessing the CPU module.

({7 Section 5.2.6)
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(2) Calculation example of memory capacity

The following shows an calculation example of memory capacity when the parameters and sequence program
are written to the program memory.

(a) Conditions
1) CPU module to be written: Q25HCPU

2) Writing file
Table5.15 File sizes
File name File size™
PARAM.QPA (parameter file) 564 bytes
MAIN.QPG (sequence program) 525 steps/2100 bytes 2

*1: For the file size, refer to Section 5.4.3.

*2: This indicates the program size (file header + execution program) displayed on the GX Developer screen. ([__5  Section
5.3)

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

(b) 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. (_= (1) in this section)

1) Calculation of parameter file size
Since files are stored in units of file sizes to the program memory, the parameter file size is 564 bytes.
However, the file occupies 512 steps/2048 bytes.

<In program memory>

Parameter| 4

file

Parameter
file

}564 bytes

—

occupies 2048 bytes

| The parameter file
3 (512 steps).

Figure 5.41 Occupation in units of the file size (parameter file)
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2) Calculation of program size

The program size is found by the formula: sequence program size + reserved area for online change.
Since files are stored in units of file sizes to the program memory, the parameter file size is 525 steps + 500
steps = 1025 steps. However, the file occupies 1536 steps/6144 bytes.

<In program memory>

A
Sequence 525 steps Sequence :
program program !
Reserved 'I: Reserved 3 The parameter file
area for online | - 500 steps area for online | | occupies1536 steps
change change | (6144 bytes).

Figure 5.42 Occupation in units of the file size (program file)

3) Result

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

Table5.16 Calculation results of memory capacities

File name File size Memory capacity
PARAM.QPA 564 bytes 512 steps (2048 bytes)
Sequence program size 525 steps
Reserved area for online
MAIN.QPG 500 steps 1536 steps (6144 bytes)
change
Total 1025 steps
Total memory capacity 2048 steps (8192 bytes)

5-50
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Point />

The file size unit of the following CPU modules has been changed.

» High Performance model QCPU having the serial number (first five digits) "04122" or later
» Process CPU having the serial number (first five digits) "07032" or later

Note the following.

1) Due to difference of file capacity, a file operated by the CPU module having the serial number equal to or later than the
one mentioned above may not be stored to the CPU module having the serial number earlier than the one mentioned above.

2) The following table shows restrictions depending on combination of the CPU module and GX Developer versions when a
file read from the CPU module to GX Developer is written to another CPU module.

Table5.17 High Performance model QCPU

GX Developer that writes a file

GX Developer Version 8 GX Developer Version 7
AL bl el File operated by the CPU | File operated by the CPU | File operated by the CPU | File operated by the CPU
module having the serial module having the serial module having the serial module having the serial
number “04122” or later number “04121” or earlier number “04122” or later number “04121” or earlier
Serial number "04122" or later le) o) A2 A2
Serial number "04121" or earlier AT 0] A2 A2

QO: Can be performed. A: Can be performed with restrictions.

*1: Since the file size unit differs, a file may not be stored to the CPU module depending on the file size.
*2:  Unless the number of steps of the reserved area for online change is reduced, a file may not be stored to the CPU module depending on

the file size.
Table5.18 Process CPU
GX Developer that writes a file
GX Developer Version 8 GX Developer Version 7
CPU module to be written File operated by the CPU | File operated by the CPU | File operated by the CPU | File operated by the CPU
module having the serial module having the serial module having the serial module having the serial
number “07032” or later number “07031” or earlier number “07032” or later number “07031” or earlier
Serial number "07032" or later o) o) A2 A2
. e A2
Serial number "07031" or earlier Al o) A2

Q: Can be performed. A: Can be performed with restrictions.

*1: Since the file size unit differs, a file may not be stored to the CPU module depending on the file size.
*2: Unless the number of steps of the reserved area for online change is reduced, a file may not be stored to the CPU module depending on

the file size.
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CHAPTERG6 FUNCTIONS

This chapter describes the functions of the CPU module.

6.1 Function List

Table6.2 lists the functions of the CPU module.
Each number in the "CPU module" column corresponds to the CPU module listed in Table6.1.

Table6.1 Number in the column and the corresponding CPU module

Number CPU module
1) Basic model QCPU
2) High Performance model QCPU
3) Process CPU
4) Redundant CPU

Table6.2 Function list

CPU module
Item Description Reference
1) |2 | 3 | 4

Executes a program in a set time interval regardless of its scan

Constant scan ) @) @) ) O Section 6.2
time.
Latch function Holds the device data even at power OFF or reset. @) @) O O Section 6.3
Output status selection Selects the output (Y) status (outputting the same status prior to 5
when the status changed | STOP or clearing the status) when the CPU module status is @) @) @) O Section 6.4 =
from STOP to RUN switched from STOP to RUN. Y
3
) Reads the internal clock data of the CPU module to use it for time ) 2
Clock function @) @) O O Section 6.5 S
management. s
Runs or stops the program operations in the CPU module Section -
Remote RUN/STOP @) @) @) O
externally. 6.6.1
Stops the program operations in the CPU module externally, Section
Remote PAUSE ) @) @) ) O
holding the status of outputs (Y). 6.6.2
Remote RESET Resets the CPU module externally when the CPU module is in a Section
STOP status. o O o o 6.6.3
Clears the latch data in the CPU module when the CPU module is Section
Remote latch clear . @) @) @) O
in a STOP status. 6.6.4

Selects input response time values for the Q series-compatible

Input response time . . . . .
input modules, 1/0 combined modules, high-speed input modules, | O @) @) O Section 6.7

selection )
and interrupt modules.
Sets whether to clear or retain the output to the Q series
Error time output mode compatible output modules, I/0 combined modules, intelligent )
. . . . @) @) O @) Section 6.8
setting function modules, and interrupt modules at the time of a stop error

of the CPU module.

Sets whether to stop or continue operations in the CPU module
when a hardware error has occurred in an intelligent function @) @) @) O Section 6.9
module or interrupt module.

H/W error time PLC
operation mode setting

O: Supported, A: Partly supported, x : Not supported

(To the next page)
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Table6.2 Function list (continued)

o CPU module Referenc
Item Description
1) |2 |3 | 49 @
. . Makes settings for the intelligent function modules and interrupt .
Intelligent function module ) ) ) Section
) ) modules. (Refer to manuals of intelligent function modules and O @) ) O
switch setting ) . . 6.10
interrupt modules for setting details.)
) . Reads the status of programs and devices in the CPU module by Section
Monitor function O @) @) O
GX Developer. 6.11
. " . Specifies the monitoring timing of the CPU module with device Section
Monitor condition setting . X @) O O
condition or step number. 6.11.1
) ) Monitors and/or tests the local devices of the specified program by Section
Local device monitor/test X @) @) O
GX Developer. 6.11.2
External input/output forced Forcibly turns on/off the external input/output of the CPU module " Section
onloff by GX Developer. x | 2710 10| g113
) Changes a device value within the specified step of a sequence . Section
Online change Al O 'e) o)
program. 6.12
L Displays the scan time and execution status of the program being Section
Program monitor list @) @) @) O
executed. 6.13.1
N . . . Section
Interrupt program monitor list | Displays the number of executions of interrupt programs. @) @) @) O 6.13.2
. Measures the execution time of the area specified by the steps in Section
Scan time measurement X @) O (@)
a program. 6.13.3
. . . " . L Section
Sampling trace function Continuously samples the specified device data at a preset timing. | x @) @) O 6.14
Debug function from multiple Enables simultaneous debugging by multiple GX Developers Section
GX Developers aging by P pers. o O o o 6.15
) Monitors operational delays caused by hardware failure or Section
Watchdog timer O @) @) @)
program error of the CPU module. 6.16
) . ) Self-diagnoses the CPU module to see whether an error exists or Section
Self-diagnostic function O @) ) O
not. 6.17
) Stores the result of self-diagnostics to the memory as error history Section
Error history O @) @) O
data. 6.18
) Prevents the programs from being modified from GX Developer, . Section
System protection i o Aol o | o
serial communication module, and Ethernet module. 6.19
) . Prohibits writing/reading data to/from each file in the CPU module Section
Password registration ) O @) @) (@)
using GX Developer. 6.19.1
Prevents unauthorized access from external devices such as N N Section
Remote password ] o A4l A™l O Ie)
serial communication module and Ethernet module. 6.19.2
. . ) ) . Section
System display Monitors the system configuration using GX Developer. O @) @) O 6.20
L Displays the operating status of the CPU module with LEDs on Section
LED indication O @) ) O
the front of the module. 6.21
Sets the priority of error messages stored in the LED display data Section
LED indication priority (SD220 to SD227) in case of an error. @) @) ) O 6.21.2
LED indication can be set to non-display. o
. . . Executes an interrupt program at fixed intervals of 0.2ms to 1.0ms . Section
High-speed interrupt function . . . X A % %
using the interrupt pointer (149). 6.22
Interrupt from intelligent Executes an interrupt program at the time of interrupt request “ Section
function module from the intelligent function module. A O o o 6.23

6-2

O: Supported

, A Partly supported, x : Not supported
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Table6.2 Function list (continued)

CHAPTERG FUNCTIONS

Item

Description

CPU module

Reference

1)

2)

3)

4)

Serial communication function

Connects the RS-232 interface of the CPU module and the
personnel computer or HMI with RS-232 cable and
communicates in the MC protocol.

*2

Section 6.24

Module service interval time
read

Monitors the service interval time (time from service
acceptance to next service acceptance) of the
intelligent function module, network module, or GX
Developer.

Section 6.25.1

Initial device value

Registers data used in programs with devices and
the buffer memories of the intelligent function
modules and special function modules without
programs.

*4

Section 6.26

Memory check function

Checks whether the data in memories of the CPU
module are changed or not due to such as
excessive electric noise.

Section 6.27

Online module change

Changes the Q series input/output modules or
intelligent function modules of function version C
mounted on the main base unit, extension base unit,
or MELSECNET/H remote 1/O station.

In a redundant power supply system, the power
supply module can also be changed online.

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

Auto tuning function

Makes initial settings of PID constants.

This function can be used for the PID control that
uses the S.PID or S.2PID instruction (for example, a
process with relatively slow response such as
temperature control).

QnPHCPU/
QnPRHCPU
Programming Manual
(Process Control
Instructions)

Redundant system function

Configures a redundant system with CPU modules,
power supply modules, network modules, and main
base units.

System switching function
(switching between the
control system and standby
system)

Switches the systems between the control system
and standby system.

The systems can be switched either by the system
or by the user.

Operation mode change

Switches the operation mode between the separate
mode and backup mode.

QnPRHCPU User's

Tracking function

Has the standby system CPU module share the
same data with the control system CPU module
(transfers data in the control system CPU module to
the standby system CPU module).

Control can be continued with the same data even
after the systems are switched due to a failure or
error in the control system.

Manual (Redundant
System)

Online change for
redundancy

Transfers data written to the control system CPU
module by the write to PLC or online change
operations to the standby system CPU module.

O

*1: The Basic model QCPU does not support the system protection with DIP switches.

x : Supported, A: Partly supported, x : Not supported

*2:  The QO00JCPU does not support this function.
*3: The Q02CPU does not support this function.

*4: Availability depends on the version of the CPU module. ((__7 Appendix 2)
*5: Online change (files) is not supported.
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6.2 Constant Scan

(1) Definition
Scan time of the CPU module is not constant because the processing time varies depending on the execution
status of instructions used in a sequence program.
This function allows sequence programs to be executed repeatedly, maintaining its scan time constant.

(2) Application
I/O refresh is performed before every sequence program execution.
This function is used to maintain I/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
R — R —
= = = =

\ 5ms | 6ms N 5ms |
[ - D |

Scan time with constant scan setting (7ms)

Sequence program
END processing

END 0 END 0 END 0 END 0
— - = =
-
Waiting time _
5ms |2ms 6ms 1ms 5ms 2ms
\ [ \
7ms 7ms 7ms

Scan time for multiple programs with constant scan setting (10ms) € Note6.1

Sequence program A

Sequence program B
Sequence program C
END processing

=t —————= = +—
Waiting time—""
8ms |2ms 9ms ms
T \
10ms 10ms

Figure 6.1 Constant scan operation

9 Note6.1 @

Since the Basic model QCPU cannot execute multiple programs, it is not necessary to be conscious of the scan time
taken for execution of multiple programs.
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(3) Constant scan time setting
Set a constant scan time value in the PLC RAS tab of the PLC parameter dialog box.

The setting range varies depending on the CPU module.

» Basic model QCPU: 1 to 2000ms (in increments of 1ms)
* High Performance model QCPU, Process CPU, or Redundant CPU:
0.5 to 2000ms (in increments of 0.5ms)

When not executing the constant scan function, leave the constant scan time setting box blank.

Q parameter setting E\

FLC name: | PLC system |PLCfie PLCRAS |Device | Progrem |Bootfle |SFC | 10 assigrment |

WDT [Watchdog time) selling Enar check
WDT Setting 200 g [10ms-2000ms) ¥ Cany out battem check

Inilal execuition ¥ Cany out fuse blown check

Tonitoing tine s (10ms-2000ms) o

Low speed ms [10ms-2000ms) r

execution

P |} — Enter a value.

Operating mode when there:is an error
[ Constant scanring ]

Computation emor Stop = ’mf I
e [05ms-2000ms]
Evpanded command enor  [Stop_w.

Fuse blonn [sr = Lo speed piogram execution fime
Madule verify error Slop = e (1ms-2000ms)
Ineligent mockde pregran 50— ]
exectlion eror Stop Entar history
File acoess eror Stop v % Record in PLC RAM
Memory card opertion eror |Stop v " Record in the following history e
Edteinal power supply OFF  [Stop = Megads T
memary
File name
History o, ltem (16-100)

Atknnwladgexvasmgnmant‘Mu\up\etpl.lsenings| De’au\l‘ Check ‘ Erd ‘ Eam:ell

Figure 6.2 When the constant scan time is set to 10ms

uedg jueisuo)d g9
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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)

<~ A
Constant 0 1 2 3 4 1 2 3 4 o 1 2 3 4 1 2 3 4ms
Scan T T T T T T T T T LI T T T T T T T T
0 END 0 END 0 END O END 0
Sequence | = = = =t
program 0.5ms
3.5ms | 0.5ms 3.5ms J; 3.4ms J 0.6ms
>t >t >t
4ms 5.3ms 4ms 4ms

Scan where the constant scan setting is not applied

Figure 6.3 Operation when the scan time is longer than the constant scan setting time

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.

(4) 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 a low-speed execution type program is executed
Execution of the low-speed execution type program will be stopped when the time reaches the following point.

(Constant scan) - 0.5ms

(b) When an interrupt factor occurs during waiting time

Either of the following programs is executed.

* Interrupt program
» Fixed scan execution type program
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(5) Constant scan accuracy

Table6.3 shows the constant scan accuracy.

Table6.3 Constant scan accuracy

Without . .
i With monitor, . . . . . :
monitor, i Without monitor, with user With monitor, with user
CPU module i without user . K
without user i interrupt interrupt
i interrupt
interrupt
QO00JCPU 0.20ms 0.90ms Total of the following:
1) Time given under the "With
QoocPU 0.12ms 0.60ms Interrupt program execution ) .g .
. . monitor, without user
time (refer to Section )
10.1.2(4)(@)) interrupt” column
Qo1CPU 0.10ms 0.50ms o 2)Total of interrupt program
execution times
Q02CPU 0.02ms
High Performance model QCPU,
0.01ms
Process CPU, Redundant CPU

* With monitor: Indicates the status where monitor operation is performed by GX Developer connected or
communication with an external device is performed using the serial communication
function.

¢ Without monitor: Indicates the status where no operation by GX Developer or no communication using

the serial communication function is performed.

However, the constant scan time may increase in the following cases.

(a) When low-speed execution type program is executed
There is a waiting time of 0.5ms.
* When maximum processing time of one instruction is within 0.5ms
A constant scan error will be the same as the constant scan accuracy shown in Table6.3.
* When maximum processing time of one instruction exceeds 0.5ms
The constant scan time may increase by the time exceeding 0.5ms.
Also, the CPU module detects "PRG, TIME OVER" (error code: 5010).

uedg jueisuo)d g9

For the maximum processing time of one instruction, refer to the following.

[~ MELSEC-Q/L Programming Manual (Common Instruction)

(b) 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.

(c) 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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6.3

Latch Function

6-8

(1) Definition
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 each device of the CPU module is cleared and set back to its default (bit device: off, word device: 0)
without using the latch function.

(2) 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.

(3) Program operation when the latch function is used
Program operation is the same, regardless of the latch status.

(4) Devices that can be latched

The following devices can be latched.
(By default, only the latch relay is enabled for latch.)

» Latch relay (L)

* Link relay (B)

* Annunciator (F)

» Edge relay (V)

* Timer (T)

» Retentive timer (ST)
» Counter (C)

» Data register (D)

* Link register (W)
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(5) Latch range setting
Set a latch range in the Device tab of the PLC parameter dialog box.
There are two types of latch range settings: the latch clear operation enable range setting (Latch (1)) and the latch
clear operation disable range setting (Latch (2)).

Q parameter setting !l

PLC rame | PLC system | PLCfile | PLCRAS [B4Ee [Progrem |Bostfile | SFC [1/0 assignment |

Dev. | LatchiT] | Lateh{1) | Latchi2) [ Latchiz) | Local | Local

e | e end start end | dev. start | dev. end
Inpuit relay X |16
Qutput relay Yo 16
Intemalrelay | M | 10
Latch relay L 10
Link rela B 16
Annunciator F 10
Link special | 5B | 16 | 2K
Edae relay L L S
Step relay 5 10 8K
Timer T 10 2K
Retentive timer | 5T | 10 | 0K
Counter C 10| 1K
Data register | 0 10 ] 12K
Link reqister | " | 16 | 8K
Link special | 5w | 16 | 2K
Index Z [ 10| 18

Help D i
Devics total Kwords  word device Kwords  Bitdvios [ 1011 Kbits M

] Dev. | Latchin) | Latchi1) | Latchi2) | Latchi2) | Devies No. | DevieeNa. | ©
Sym [Dig | D
point start end start end start end ’_
Fie reqster |ZRIFD] 10
Ext datareq| O |10 -
Extlikren | W |16
Acknuw\edgEKYass\gnmEnl| Mull\pleEFUseltlngs| Default ‘ Check | End ‘ Cancel |

Figure 6.4 Latch range setting

(6) Device data latch method and influence on the scan time

Data will be latched at the same time when the data is written to a device in the latch range.
There is no influence on the scan time since no latch processing is performed.

o
w
b
(7) Device data latch clear g
Table6.4 shows the status of device data when the latch clear operation is performed. -gn
Q
Table6.4 Status when the latch clear operation is performed S
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 Section 3.7.

Point/

Data in the file register (R or ZR) will not be cleared by the latch clear operation.

To clear data in the file register (R or ZR), perform data clear operation by a sequence program or GX Developer. ([
Section 9.7.6(3))
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(8) Precautions

(a) When a local device or initial device value is specified

Device data cannot be latched even if the device has been latch-specified.

(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.

(c) When the start mode is set to the hot-mode in the Redundant CPU

Device data outside the latch range are held as well. (Except some devices, such as the step relay and the
index register.)

To clear these data, perform latch clear operation. ({_ 5 Section 3.7(2)(b))

6-10
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6.4 Output Mode at Operating Status Change (STOP to RUN)

(1) Definition
When the operating status is changed from RUN to STOP, the CPU module internally stores the outputs (Y) in the
RUN status and then turns off all the outputs (Y).
The status of the outputs (Y) when the operating status of the CPU module is changed back from STOP to RUN
can be selected from the following two options in the parameter setting in GX Developer.

» Output the output (Y) status prior to STOP. ("Previous state")
 Clear the output (Y) status. ("Recalculate (output is 1 scan later)")

(2) 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
¥ &

Y0

Figure 6.5 Holding circuit

* When outputting the output (Y) status prior to STOP

RUN — STOP STOP— RUN
|

ON
X20 OFF | |
X21 OFF | |
ON | |

Y0 OFF

Figure 6.6 Timing chart when the parameter is set to "Previous state"

* When clearing the output (Y) status

RUN — STOP STOP — RUN

ON : :
X20 OFF ! !
X21 OFF f f
ON | 3

YO0 OFF

Figure 6.7 Timing chart when the parameter is set to "Recalculate (output is 1 scan later)"
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(3) 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 changing 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 (5) in this section.

@perating status change (STOP to RUI\D

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.

Sequence program operations
are performed.

Figure 6.8 Operation when the operating status is changed from STOP to RUN

(4) 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.

Q parameter setting =

PLC name  PLC system |PLE fie | FLC R4S | Device | Progiam | Bootfle | SFC | 140 assignment |

Timer limit setting

Low 100 ms [1ms-1000ms] Commen pointst Mo, P Afer [0-4095)

Hish — [100 ms (01ms-100ms]
Puints occupied by empty siot 1) [16 -] Points
System interupt settings

Intermupt counter start No. © (0-768)

Fixed scan interval (0.5ms--1000ms]

RUN-PAUSE contacts

AUN [HD-=1FFF)
PALISE % [4D-X1FFF)

128 [1000 s 123 [0 ms -
@0 [0 me  m [100 e intenupt setting
Set the output Remate eset
d h I Allow Intermupt program / Fised scan program setting
mode here. A\ 0t o 1 STOR oL I High speed sxecution
= Previous statg APLC
" Recalculate [output is 1 scan later] W Use special relay / special register from SM/501000

Floating point arithmetic processing
Perform intemal arithmetic operations in

W

double precision

Inteligent function module setting

Internpt pointer setting

Module synchronization
I Syrichronize inteligent module's pulse up

[5ettings should be set as same when
using muliple CPL

Ackmw\edgew.ass.gnmant|Mumplecpu sethngsl Defau\tl Check | End ‘ Cancal

111

o @ @ @

Figure 6.9 PLC system setting
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(5) Precautions

Table6.5 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.

Table6.5 Output status when the operating status is changed from STOP to RUN after the output forced on operation is

performed
Output mode ("Output mode at STOP to RUN")
Output status
selected

The output status prior to STOP is output.

Previous state Even if the outputs are forcibly turned on, the on status is not
held if the output status prior to STOP was off.

Recalculate (output is 1 scan later) The on status is held and output.

(NNY 01 dO1S) 8buey) snjeys bunessdQ je spoy INdINO 9
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6.5 Clock Function

(1) Definition
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.

(2) 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.

(3) Clock data

Table6.6 shows the details of clock data, which is used internally in the CPU module.

Table6.6 Clock data details

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
Second 0 to 59
0 Sunday
1 Monday
2 Tuesday
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: Use only the expansion clock data read (S(P).DATERD) to read.

[ 3~ MELSEC-Q/L Programming Manual (Common Instruction)
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(4) Changing and reading clock data

(a) Changing clock data

Clock data can be changed either by GX Developer or a program.

1) Changing clock data by GX Developer

Select [Online] — [Set time] to open the Set time screen and change the clock data.

X

Set time

Connection target infarmation

Connection interface |USE < ->|PLC module

Target PLC Station no.  |Host  PLC type |QO0EH
Clack setup Specify execution target
W MMDD  Hr Min Sec Day Currently zpecified station

006 o4 [oi oo fo0 o0 [Tuesdy ] -

Setup |

Figure 6.10 Set time screen

Close |

2) Changing clock data by a program
Use the DATEWR instruction (instruction for writing clock data) to change the clock data.
Figure 6.11 shows a program for writing the set clock data to DO to D6.

Write request

X0
o HF1T——1 mow k1999 Do H  Year1999
(<]
—{ mowe k8 D1 H Month 8 o
@)
— move k10 D2 H Day 10 g
g
——{ move k11 b3 H Hour 11 5
6".
——{ MovP k35 D4 H  Minute 35 >
— MOVP k24 D5 |  Second24
—— MOVP K2 D6 | Day of the week
Tuesday: 2
L[ DATEWR oo H

Figure 6.11 Program example for writing clock data

For details of the DATEWR instruction, refer to the following.
[ 5~ MELSEC Communication Protocol Reference Manual

Point />

@® When clock data is changed, the clock of 1/1000 second is reset to 0.

@® Year data settable by GX Developer 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)

Figure 6.12 shows a program for storing the clock data read with the DATERD instruction to D10 to D16.

Read request
X1

Stores clock data to D10
|—[ DATERD D10 H e

Figure 6.12 Program example for storing clock data

*1: Figure 6.13 shows the clock data stored in D10 to D16.

D10 2004 Year (four digits)

D11 4 Month

D12 1 Date

D13 11 Hour (= (3) in this section)
D14 35 Minute

D15 24 Second

D16 2 Day of the week

Figure 6.13 Clock data stored

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.

[ 7 QCPU User's Manual (Hardware Design, Maintenance and Inspection)
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(5) 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 storage,

or for intelligent function modules.
Before using the CPU module for the first time, set the time correctly.

(b) Clock data correction
If a part of the clock data is corrected, rewrite the entire clock data to the CPU module.

(c) Clock data setting range

When changing clock data, write data within the range given in (3) in this section.
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 out of the range.

Table6.7 Example of clock data

Write operation to the CPU X
CPU module operation
module
February 30 Executed An error is not detected.
When the DATEWR instruction is executed, "OPERATION ERROR" (error code:
32 of month 13 Not executed 4100) is detected.
When SM210 is turned on, SM211 turns on.

(d) Use for clock data of 1/1000 sec.
1) Function that clock data of 1/1000 sec. can be used
Only the following instructions can use the clock data of 1/1000 sec.

- S(P).DATERD
- S(P).DATE+
- S(P).DATE-

uopoun4 320|D 69

Other instructions cannot use the clock data of 1/1000 sec.
(Such as for reading data by SM/SD, storing the time of error occurrence as error history data, reading data

by GX Developer, or reading data by dedicated instructions of other modules.)

2) When clock data is changed
When clock data is changed by GX Developer or instructions (including dedicated instruction of other

modules), the clock of 1/1000 sec. is reset to 0.
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(6) Clock data accuracy

Accuracy of the clock data varies depending on the ambient temperature as shown below.

Table6.8 Clock data accuracy

Ambient Accuracy (Day difference, S)
temperature . High Performance model QCPU,
Basic model QCPU Redundant CPU
(°c) Process CPU
0 -3.2 to +5.27 (TYP.+1.98) -3.18 to +5.25 (TYP.+2.12) -3.2 to +5.27 (TYP.+2.07)
+25 -2.57 to +5.27 (TYP.4+2.22) -3.93 to +5.25 (TYP.+1.9) 2.77 to +5.27 (TYP.+2.22)
+55 -11.68 +3.65 (TYP.-2.64) -14.69 to +3.53 (TYP.-3.67) -12.14 to +3.65 (TYP.-2.89)

(7) 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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6.6 Remote Operation

Remote operation allows to change the operating status of the CPU module externally (by GX Developer or external
devices using the MC protocol, with link dedicated instructions of the CC-Link IE Controller Network module or
MELSECNET/H module, or using remote contacts).

There are four types of remote operations:

* Remote RUN/STOP : [ Section 6.6.1
« Remote PAUSE : [ Section 6.6.2
* Remote RESET : [ 5 Section 6.6.3
* Remote latch clear : [ 5 Section 6.6.4

6.6.1 Remote RUN/STOP

(1) Definition
This operation changes the operating status of the CPU module externally to RUN or STOP, keeping the RUN/
STOP switch of the CPU module (the RUN/STOP/RESET switch for the Basic model QCPU) in the RUN position.

(2) 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.

(3) 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. (The remote
RUN operation must be performed to the CPU module whose operating status has been changed to STOP by
the remote STOP operation.)

6-19
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(4) Executing method

There are three methods for performing the remote RUN/STOP operation.

» Using a RUN contact
» By GX Developer or an external device using the MC protocol
» With link dedicated instructions of the CC-Link IE Controller Network module or MELSECNET/H module

(a) Using a RUN contact

Set a RUN contact in the PLC system tab of the PLC parameter dialog box.
The settable device range differs depending on the CPU module.

» Basic model QCPU: Input X0 to X7FF
 High Performance model QCPU, Process CPU, or Redundant CPU: Input X0 to X1FFF

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
RUN/STOP status STOP_ .
e
STOP status

Figure 6.14 Remote RUN/STOP using a RUN contact

(b) By GX Developer or an external device using the MC protocol

6-20

Select [Online] — [Remote operation] in GX Developer.
To perform the remote RUN/STOP operation from an external device, use the MC protocol command.

[ 5~ MELSEC Communication Protocol Reference Manual

Step 0 END Step 0 END
ON 0
Remote STOP |_| _______
GX Developer | command OFF ON
or
External device | Remote RUN OFF |
command RUN
RUN/STOP status ISTOP_ . |
STOP status

Figure 6.15 Remote RUN/STOP by GX Developer or an external device
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(c) With link dedicated instructions of the CC-Link IE Controller Network module or

MELSECNET/H module

The remote RUN/STOP operation by link dedicated instructions of the CC-Link IE Controller Network 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

(5) Precautions

Pay attention to the following since the STOP status is given priority over the RUN 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, GX Developer, 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.

(c) In a redundant system where the Redundant CPU is used

1) When the "Both systems™ item is not selected on the Remote operation screen
Remote RUN or STOP operation is performed for only the CPU module in the system specified in the
connection target settings.

2) When the "Both systems"” item is selected on the Remote operation screen
Remote RUN or STOP operation is performed for both CPU modules in the control system and standby

system.
Make sure to set the Redundant CPUs in both systems in backup mode.

Point/

@® The definitions of the RUN/STOP status are described below.
* RUN statuse++A status where sequence program operations are repeatedly performed in a loop between the step
0 and the END or FEND instruction.
+ STOP statuse+*A status where sequence program operations are stopped. All outputs (Y) are turned off.

@  After being reset, the operating status of the CPU module becomes the one set with the RUN/STOP switch (the RUN/
STOP/RESET switch for the Basic model QCPU).
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6.6.2 Remote PAUSE

(1) Definition
This operation changes the operating status of the CPU module externally to PAUSE, keeping the RUN/STOP
switch of the CPU module (the RUN/STOP/RESET switch for the Basic model QCPU) in the RUN position.
PAUSE status is a status where sequence program operations in the CPU module are stopped, holding the status
(on or off) of all outputs (Y).

(2) 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.

(3) Executing method
There are two methods for performing the remote PAUSE operation.

» Using a PAUSE contact
» By GX Developer or an external device using the MC protocol

(a) Using a PAUSE contact
Set a PAUSE contact in the PLC system tab of the PLC parameter dialog box.
The settable device range differs depending on the CPU module.

» Basic model QCPU: Input X0 to X7FF
» High Performance model QCPU, Process CPU, or Redundant CPU: Input X0 to X1FFF

1) 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.

2) 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 | 1
SM206 OFF
On._~ ]
SM204 OFF N
Turns on when the
PAUSE conditions
are established |
RUN/PAUSE RUN >< _ PAUSE RUN
status

PAUSE status
Figure 6.16 Remote PAUSE using a PAUSE contact
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Point/’

Setting of only a PAUSE contact is not allowed.
When setting a PAUSE contact, set a RUN contact as well.

(b) By GX Developer or an external device using the MC protocol

Select [Online] — [Remote operation] in GX Developer.

To perform the remote PAUSE operation from an external device, use the MC protocol command.
[ 5~ MELSEC Communication Protocol Reference Manual

1) 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.

2) Upon execution of the remote RUN command, the CPU module will restart the sequence program
operations from the step 0.

0 —> END

o ——> END U

ON
OFF |_| /
Remote PAUSE —— —"7FT———"—"—F——------
command ON
Remote RUN S
command ON
OFF \ :
SM204 Turns on when the
PAUSE conditions
are established |
RUN/PAUSE RUN PAUSE_ RUN
status

PAUSE status

Figure 6.17 Remote PAUSE by GX Developer or an external device
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(4) Precautions

(a) When forcibly keeping output status

To forcibly keep the output status (on or off) in the PAUSE status, provide an interlock with the PAUSE contact
(SM204).

M20
_| | Y70 >_ The on/off status of Y70 is determined by the

! on/off status of M20 in the PAUSE status.
X0 SM204

—| } % Y71 >— Y71 turns off in the PAUSE status.
MO

—| I Y72 >— Y72 turns on in the PAUSE status.
SM204

-

Figure 6.18 Program example for forcibly keeping output status in the PAUSE status

(b) In a redundant system where the Redundant CPU is used

1) When the "Both systems" item is not selected on the Remote operation screen

Remote PAUSE operation is performed for only the CPU module in the system specified in the connection
target settings.

2) When the "Both systems” item is selected on the Remote operation screen

Remote PAUSE operation is performed for both CPU modules in the control system and standby system.
Make sure to set the Redundant CPUs in both systems in backup mode.
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6.6.3 Remote RESET

(1) Definition
This operation resets the CPU module externally when the CPU module is in the STOP status.
Even if the RUN/STOP switch (the RUN/STOP/RESET switch for the Basic model QCPU) is in the RUN position,
this operation can be performed when the module is stopped due to an error detected by the self-diagnostic

function.

(2) Application
This operation is useful to reset the CPU module remotely when an error occurs in the CPU module placed in an

inaccessible location.

(3) Executing method

This operation can only be performed by GX Developer or an external device using the MC protocol.

+ Select [Online] — [Remote operation] in GX Developer.
* To perform the remote RESET operation from an external device, use the MC protocol command.

[~ 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 then write the parameter setting to the CPU module.
Without the preset parameter setting, the operation cannot be performed.

Q parameter setting I

PLCname PLE syetem |PLC file | PLE RS |Device |Program | oot fle | SFC |10 assioment |

Titnes limit setting

Lo 00 s (1me-1000me] Commen pointer Mo, P After  [-4035) o O
spea o o
High =~ 100 ms (0 1ms-100ms) A
speed Points occupied by emptyslat. (7] [18 | Points ® 3
FIUN-PAUSE contacts 5
jystem intenrupt settings bl (0]
AUN X [XO-X1FFF) o 3
Interupt counter start No. © (0-758) 23
(PR 26 i) Fixed scaninterval [05ms--1000ms) ° 6
=4
Select the checkbox 128 1000 ms 1z [00 e — T 0
here to enable the I 30 [0 me  gm [100 g "emeteelns o3
m
remote RESET N\ oot resct ‘ n 9
. v iiow nterrupt program / Fived scan program sefting m =
operation. Oulput mode 2t STOP to RUN I™" High speed eveeution — 8
* Previous state APLC
" Fiecaloulate [output is 1 soan later) ¥ Use special 1elay / special tegistet from SM/5D1000

Flnating poirit arthmetic processing

Fetform intstrial ritmetic cpetstions in

3 i e
Intsligent funtion moduls sting I

Inte t pointe Ati

ntermupt pointer setting - ’—
Moduls synohronization -
W Spnchiarizs inteligent modl's pulse up
FiSettings shouid b set s sams when

wsing Tulfle CPU. _PLC e chire e
Acknnwledge)(‘r‘assignmant‘ Multiple CPLI saltir\gsl Default | Check. \ End | Cancsl |

Figure 6.19 Parameter setting required for the remote RESET operation
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(4) 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 or

similar operation.

(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 switch (the RUN/STOP/RESET switch for the Basic model QCPU).
If the 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.

@® If the CPU module cannot be reset by the remote RESET operation from GX Developer, check that the "Allow"
checkbox for the remote RESET operation in the PLC system tab of the PLC parameter dialog box is selected.
If the checkbox is not selected, the CPU module cannot be reset even after the remote RESET processing from GX
Developer is completed.

(c) When an error occurs due to noise

Note that the CPU module may not be reset by the remote RESET operation from GX Developer.
In this case, reset the CPU module using the RUN/STOP switch (the RUN/STOP/RESET switch for the Basic
model QCPU) or power off and then on the CPU module.
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(d) In a redundant system where the Redundant CPU is used
Remote RESET operation is performed for the control system CPU module in backup mode. As a result, the

CPU modules in both systems are reset.
When the CPU module is in separate mode or debug mode, the operation is performed for only the CPU
module in the system specified in the connection target settings.

1) When the Redundant CPUs are in backup mode
Perform the remote RESET operation for the control system CPU module. (The CPU modules in both

systems are reset.)
If the operation is performed for the standby system CPU module, an error (error code: 4240H) occurs.

2) When RUN/STOP status differs between the CPU modules (in backup mode) in two

systems

When performing the remote RESET operation, if the control system CPU module is in the STOP status, set
the standby system CPU module to the same status.

If the operation is performed with the control system CPU module in the STOP status and the standby system
CPU module in the RUN status, the systems will be switched.

In the case with the control system CPU module in the RUN status and the standby system CPU module in
the STOP status, only the standby system CPU module is reset.

3) When a WDT error has occurred in the standby system CPU module (in backup

mode)
The standby system CPU module cannot be reset even when the remote RESET operation is performed for

the control system CPU module.
In this case, perform the operation using the following path (communication path where the tracking cable is

not relayed).

« Directly connect a personal computer (GX Developer) to the standby system CPU module. > o
+ Perform the operation via a module in the standby system (such as use of the MC protocol). o ;
23
39
'C_>'_ [0]
® O
m e
o8
Rk
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4) When remote operation is being performed for the CPU module (in backup mode)
using a different path
No remote operation can be performed from another GX Developer for the CPU module where remote
operation is being performed.
In the case where remote operation is being performed using different paths for each CPU module in the
control system and the standby system as shown in Figure 6.20, the standby system CPU module may not
be reset, even when the remote RESET operation is performed for the control system CPU module.

Control system

The CPU module
cannot be reset

GX Developer GX Developer

Figure 6.20 Remote operation using different paths
If remote operation is being performed for the standby system CPU module from different GX Developer,

cancel the remote operation for the standby system CPU module and then perform the remote RESET
operation for the control system CPU module.
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6.6.4 Remote latch clear

(1) Definition
This function resets the latched device data from GX Developer or an external device when the CPU module is in
the STOP status.

(2) 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

(3) Executing method
This operation can only be performed by GX Developer or an external device using the MC protocol.

+ Select [Online] — [Remote operation] in GX Developer.
» To execute the remote latch clear operation from an external device, use the MC protocol command.

[ 5~ 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.
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(4) 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 Section
3.7(2)(c).

(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.
(d) In a redundant system where the Redundant CPU is used

1) When the "Both systems" item is not selected on the Remote operation screen

Remote latch clear operation is performed for only the CPU module in the system specified in the connection
target settings.

2) When the "Both systems" item is selected on the Remote operation screen

Remote latch clear operation is performed for both CPU modules in the control system and standby system.
Make sure to set the CPU modules in both systems in backup mode.
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6.6.5 Relationship between remote operation and RUN/STOP status of the
CPU module

(1)

(2)

&)

Relationship between remote operation and RUN/STOP status of the CPU
module

Table6.9 shows the operating status of the CPU module according to the combination of remote operation and
RUN/STOP status.

Table6.9 Operating status of the CPU module

Remote operation
RUN/STOP status " " "
RUN™ STOP PAUSE 2 RESET™? Latch clear
Operation .
RUN RUN STOP PAUSE . “ Operation disabled ™
disabled
STOP STOP STOP STOP RESET™S 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 STOP status includes a case where the CPU module is stopped due to an error.

Remote operations from a single GX Developer
When remote operations are performed from a single GX Developer, the operating status of the CPU module will
be the status of the last remote operation performed.

Remote operations from multiple GX Developers

Any remote operation from other GX Developers via other stations cannot be performed to the CPU module
where remote operations are being performed from GX Developer connected.

To perform any remote operations from another GX Developer, cancel the remote operation by performing the
remote RUN operation from the same GX Developer that is performing the current remote operation.

For example, even if the remote STOP or RUN operation is performed from another GX Developer to the CPU
module where the remote PAUSE operation has been performed by GX Developer connected, the CPU module
remains in the PAUSE status.

Once after the remote RUN operation is performed from the same GX Developer that is performing the remote
PAUSE operation, remote operations from another GX Developer will be enabled.
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6.7 Q Series-compatible Module Input Response Time Selection (1/0O
Response Time)

(1) Definition
This function changes the input response time for each Q series-compatible module.
Table6.10 shows the modules available for input response time change and selectable time settings.

Table6.10 Modules available for input response time change

Module name Type Settable time setting
Input module "Input" 1ms, 5ms, 10ms, 20ms, 70ms
I/0 combined module "l/O Mix" (Default: 10ms)
High-speed input module "Hi Input" 0.1ms, 0.2ms, 0.4ms, 0.6ms, 1ms
Interrupt module "Interrupt" (Default: 0.2ms)

The Q series-compatible modules in the table above take in external inputs within the set time here.

ON

. OFF
External input
ON

OFF
Q series-compatible module

Input response time

Figure 6.21 Input response time

(2) Input response time setting

Set input response time values in the I/O assignment tab of the PLC parameter dialog box.

1) Make I/O assignment for the target module.

2) Click the |Detailed setting| button.

3) On the screen opened, select an input response time value ("l/O response time").

1) Make 1/O assignment. 2) Click the Detailed setting button. 3) Select the input response time.
Q parameter setting X Intelligent function module detailed setting L]
PLE name | PLCAystem | PLCfile |PLE RAS | Device | Program | Bost fl | SFC 1/0 assignment Eror time | HA eror =
St Tope Model name tetput | e PLE | 1/0 response. | Conlrol PLC
Pl | operation e 6}
140 Assigrnghnt] 1% | mode
Skot Tupe Modelname | Foints | Starber 5 o [PLe PLC ~ - - -
0 [P FLC - | E2 Suyifch setting 1 [or0) Input = = ~ -
E [T Input = [16points _~ B = ~[Tms =
2 = = Detaled setting
3 |2 ~ - |oms -
B = - 7
4 = = [EE ~ B g =
b = = 5 [ar- = ~ | 70me =
5 = ~ HEE ~ - = =
[ER = = - 7|6 = = = =
Assigning the |40 address is not necessary as the CPU does it automatically. 8 [7 A - - -
Leaving this setting blark will nat cause an ermor o aceur. 5 [or8) = = = =
Base seflingl’) 0 [93) = = = =
Base mode: .
[t [1or10y ~ - = =
Base model name | Power madel name| Extension cable | Slats O ol IR ] = - - -
Hha -  Detal 1312012 - - - -
Ex:gase\z - 14 1313 = - - -
i > 414 ~ = = - -
1B ased - 8ot Defauk | EEEE)
EutBased -
12 Slot Defaul
Litlissed > D] [FJsettings should be set as same when using multpls CPL End Cancel
EstBaseb hd
EstBasel -
FSetings should be st 2 same when
e e Importblukle CPU Parameter | Fizad PLC dota |
Acknowledge XY assignment | hiuliple CPU setinos | Defaut | Check | End | Concel |

Figure 6.22 Input response time setting
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(3) Precautions

(a) Restrictions on GX Developer version

When changing the input response time of the following modules, use GX Developer shown below.

+ High-speed input module: GX Developer Version 5 (SW5D5C-GPPW-E) or later
* Interrupt module: GX Developer Version 6 (SW6D5C-GPPW-E) or later

When GX Developer version earlier than the version above is used, a default time value is used.

(b) 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.

(c) When an AnS/A series-compatible module is used

An input response time value cannot be changed.
If any input response time value is set for the slot where an AnS/A series-compatible input module or interrupt
module is mounted, the setting is ignored.

(d) 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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6.8 Error Time Output Mode Setting

(1) Definition
This function determines the output mode (clear or hold) from the CPU module to the Q series-compatible output

modules, I/0O combined modules, intelligent function modules, and/or interrupt module when a stop error occurs in
the CPU module.

(2) Error time output mode setting

Set the error time output mode in the I/O assignment tab of the PLC parameter dialog box.

1) Make 1/O assignment for the target module.

2) Click the |Detailed setting| button.

3) On the screen opened, select "Clear" or "Hold". (Default: "Clear")

. 3) Select "Clear" or "Hold" for
1) Make I/O assignment. 2) Click the Detailed setting button. the error time output mode.

Q parameter settins, (X Intelligent function module detailed setting E

PLCname |PLCsyftem | PLC fle | PLCRAS | Device | Progiam |Bootfle | SFC 10 assignment B AW eror B
g time =
Slat Type el oltput time PLC | 1/0 respanse | Contral PLC
1/0 Assignme ) - operation time: [l 1
Siot Tipe Model name. Poits | Steri< = mods

0 [FLE T = Sl seting o |PLC PLC v - = = =

1 [0r-0) upd v Tépoints v, ot 1 o0y Dutput - - - -

2 [ MDmis v Thpoints v ctaied setting 2 [ 170 mix —10ms - -

3 - n:e\h 5 giumn:s ~ Select lerz TR Hold T—— = =

niempl v poinis v

5 = = 4 33 Itermupt Clear v [Stop _ ~|02ms = =

6 - ~ _— 5 |44 - - - -

7 o ~ ~ = & [505) - - - -
Assigring the /D adess is ot necessary as the CFU does it automalicaly. S = - - -
Leaving this setting blark wil not cause an error to occur o

& 7 - - - -
Base setingl) =
Base mode 3 |88) > ¥ ¥ hd
Base model name | Pawer model name|  Estersion cable | Slots ® o 10 [55) - - - -
- O Detail 11 |10(+=10] - - - -

. ~ 12 [ 1111 = = = =

#lBase: - = = - - -

Base! - 85lot Defaul | 5 ZX 2

s Base - 14 [13(+13) - - - -

e = 12 Slot Defoui | 15 [14014) - - - ==

ExtBoseb -
B : I
[*Jsettings should be set as same when using multiple CPL
[()3etings shouid be set as same when
eing mulo CRU Iriport Hulple CPU Parameter | Read PLC daia |
Acknowledge X1 assigrmvent | Muliple CFU setings | Defaut | creok | Eng | cancel |

Figure 6.23 Error time output mode setting

(3) 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.

Failure to perform either of the operations above after changing the error time output mode setting will result in
"PARAMETER ERROR" (error code: 3000).
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6.9 H/W Error Time PLC Operation Mode Setting

(1) Definition
This function determines the program operation mode (stop or continue) of the CPU module when a hardware
error occurs in an intelligent function module or interrupt module.

(2) 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) Make I/O assignment for the target module.

2) Click the | Detailed setting | button.

3) On the screen opened, select "Stop" or "Continue". (Default: "Stop")

3) Select "Stop" or "Continue" for

1) Make 1/O assignment. 2) Click the Detailed setting button. ) )
the H/W error time PLC operation mode.
| Intelligent function module detailed setting 3]
PLC natne | PLCsyfter | PLCfile |PLCRAS | Device | Program | Boctfle [SFC 140 sssigrment Ervor time | HP emer )
Siot Type Madel name autput | e LD | /B responce | Convdl PLE )
s eration time y]
140 dssignmen) mode o
Slot Tipe Hodelnane Porls [ Sttty 5 [EE PLC ~ - - -
L PC - - Suifth seting 3 [oe) S = = -
1 {0F0) - -
R 5 - Detailed seting| 2 0 hd hd b hd
ERER ol oot~ Select 3 | (e Cleor |3 = - as
4 = - PR - 2 ~
5 Continue
5 5 S - > 5 [ - - ~
5 = = 5[5 = = - ~
7 6t - - - 7 60" - - - -
Assianing the |/ ackhess i nol necessary as the CPL does 1 automaticall T = = = =
Learing this selting blenk vl ot cause an eror o oceur T
Base selling(’] 10[3r3) = - - ~
Base moce -
Base model name | Power model name| Extension cable | Siats & ruo 11 10010) 52 52 52 52
— | ok IR ok 5 E 5 B
ExlBase] ~ 5
£t Based - MIIEIG) = - = =
Ext.Based - 8 Slot Default 16 140141 - - - - -
srbdset = 12 5iot Defauil
E1\Bases ~ . — " liple CRU End Cancel
phas = [Jseltings should be set as same when sing muliple
ExtBase?. -
O oo™ 2 =M oo uliple CPU Parencler | Read PLE defa |
Ackmowledge Y assignment | Huiiple CPU setings | Defauk | Check | End | Concel |

Figure 6.24 H/W error time PLC operation setting

(3) 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.

Bumes spopy uoneiedo Od Wil Jou3 MH 69
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6.10 Intelligent Function Module Switch Setting

(1) Definition
This function sets the switches of each Q series-compatible intelligent function module and interrupt module in
GX Developer.

(2) Writing the switch settings
The switch settings will be written from the CPU module to each intelligent function module and interrupt module
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.

GX DeVeIOper Switch setting for I/0 and intelligent function module g‘
Inputfarmat [HEX. -
Slat Typs Mode| name Switoh 1 | Gwitch 2| Switch 3] Switch 4| Switch 5 ~
0 |PLC PLC
1 [orm Triteli
2 [11) Triteli
3 [2r-2) Inteli. 0o00| ooo)
4 [363)
5_[a0-4)
6 [50-5)
7_[BlE)
6 [70-7)
a_[808)
10 |9¢-9)
11 [10(-10]
12 (-1
13 |12(+13)
14 [13(13)
15 [14(-14) -
End Cancel

Figure 6.25 Writing the switch settings to each intelligent function module
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(3) Switch settings
Set the switch details for each intelligent function module and interrupt module in the I/O assignment tab of the
PLC parameter dialog box.

1) Make I/O assignment for the target module.

2) Click the |Switch setting | button.

3) Set the switch details for each module.

1) Make I/O assignment. 2) Click the Switch setting button.
Switch setting for /0 and intelligent function module
Inputformat [N |
= 7 2 T [ S el ) ey
S
e ——— L, e
- = 5 . - s EE 111
Lo i setingHonk wi ot s an et 0 e S
Base selingl’) {1 [t
Euension cable | Sits Srenes wolig
- -  Detal 14 13-
7T 7] skl oo |
il |
L

3) Set the switch details of each intelligent

e e W Ve e . i
e - function module and interrupt module.

ckoonedge X ssirment| Vollo CPU sotgs| Dol | Creok | _Ena | ol |

Figure 6.26 Switch settings

(4) Precautions

(a) When an AnS/A series-compatible module is used #nNote6.2

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) Setting differences between GX Developer versions

Set the following type for interrupt modules depending on the version of GX Developer.

» GX Developer Version 6 (SW6D5C-GPPW-E) or later: "Interrupt"
» GX Developer Version 5 (SW5D5C-GPPW-E) or earlier: "Intelli."

Bumas youms onpojy uonound jusbijisiul 019

(d) 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.

 notes> CED QD

The Basic model QCPU, Process CPU and Redundant CPU do not support the use of AnS/A series-compatible input
modules or interrupt modules.
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6.11 Monitor Function

(1) Definition

This function reads program and device data in the CPU module, and intelligent function module status using GX

Developer.

Table6.11 List of monitor functions and availability

Availability
pegiegtine Basic model | High Performance Process CPU Redundant Relbience
QCPU model QCPU CPU

Ladder monitor @) @) @) @)
Device/buffer memory batch monitor @) @) @) @) GX Developer
Entry data monitor @) @) @) @) Version 8
Device test o o o o Operating Manual
Entry ladder monitor @) @) @) @)
Monitor condition setting X @) @) @) Section 6.11.1
Local device monitor/test X @) @) @) Section 6.11.2
External input/output forced on/off A o) e) o) Section 6.11.3

QO: Available, A: Available with restrictions, x : Not available

*1: External input/output can forcibly be turned on/off only by device test.

(2) Monitor request timing and displayed data

The CPU module processes monitor requests from GX Developer during END processing.

For this reason, the data in the CPU module at the time of END processing will be displayed in GX Developer.

(3) Monitor with monitor condition settings

By setting the monitor condition in GX Developer during debugging, the program operation status in the CPU

module can be monitored under the specified condition.

Besides, the monitoring status under the specified condition can be held by setting the monitoring stop condition.

(4) Local device monitor

If multiple programs are executed and local devices are used, data in local devices of each program can also be

monitored.
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6.11.1 Monitor condition setting #Notes.3

This function is used to monitor data in the CPU module under the specified condition.

(1) Monitor condition setting for ladder monitor
Switch GX Developer into monitor mode.
Select [Online] — [Monitor] — [Monitor condition setup] to open the Monitor condition screen.
Set the condition as shown below to monitor data on the rising edge of Y70.

Monitor condition '

Select to use a device as —}—»v Device Device Condition

a monitor condition. Suspend
" whord device | | | J

Select to use a step —

Cloze
L Bit device |Y?D =[P~
number as a monitor

condition. [ StepNo. | |ainays |

In case of SFC program, It is not effective for SFC chart.

es GX Develops et project) nitor mode Monitoring

Di=a| 8| i [mle]-| | elele £|é| alal =2

o — A
i I 1 B P 2 e P
| =208 ] 2] 224 wie] £12] £12) @ =[5 o) , ,
e o 5 e O e e el e T
X M16 Y10 Y10 L]
18] | B B {uove ¥l D20 T
0
Monitoring starts pove K1 w1
g . 0
when the condition is oy
established. o 2o
(An operation status o > . o . oo
when the condition i gy S | = =
is established is B i e 3 3
displ d ie el El uo\ 3.0
isplayed.) 7321 Ve S s e kot 9t [—ove k1 olsa1 3=
o g
Q
flrsT M18 Il o 3
3 2
%89 Q o
38— | [Ls M9 b g 1
M19 =}
T41— | {SET M20 i %
743E [MovE  HO D35 i g
0 «Q
. . [MovE K3 D36 i
L ‘ ’ “

Ready Q2 Fos station [
S 107 am

Figure 6.27 Monitor condition setting screen

 Notes.s BEED

The Basic model QCPU cannnot perform monitor operation under the specified condition.
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(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:
<-pP->

» When the operation of the specified step changes from the execution status to the non-execution status:
<-F->

» 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 step specified as a monitor condition.
The following shows examples of monitoring when the step 2 is on (Step No. [2] = <ON>).

* When the step 2 is connected by the AND instruction:
In Figure 6.28, the monitor execution condition is established when both X0 and X1 are on.

Ladder mode List mode
Step 2
¥ P 0 LD XO
XIO ?(|1 )I(I2 , 1 AND X1
0} 11 11 { Y20 2 AND X2
3 OUT Y2

Figure 6.28 When the step 2 is connected by the AND instruction

» When the step 2 is connected in the middle of the AND/OR block:
In Figure 6.29, the monitor execution condition is established when X1 turns on. (The on/off status of X0 does not
affect the establishment of the monitor execution condition.)

Ladder mode List mode

LD XO
LD X1
AND X2
OR X3
ANB

5 OUT Y20

X X
O] (Y20

o
x
AN

A wWN 2O

Figure 6.29 When the step 2 is connected in the middle of the AND/OR block

« If the start of a ladder block other than the step 0 is specified for the step number as a detailed condition, monitor
data is collected when the execution status of the instruction immediately 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.

Ladder mode List mode
X|0 , 0 LD X0
01 (Y10 1 OUT Y10
X1 2 LD X1
24} (Y11 3 OUT YN

Figure 6.30 When the start of a ladder block other than the step 0 is specified for the step number

@® Be sure to set the condition of the step set as step No.0 to "Always".
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(b) When only a device is specified

Either word device or bit device can be specified.

1) 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).

2) 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]=<-P->, 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

|
I

[ INC D1

Figure 6.31 When the rising edge of the step 100 and D1=5 are specified

The monitor interval of GX Developer depends on the processing speed of GX Developer.
For the monitor execution conditions established at the interval shorter than the monitor interval of GX Developer, monitor is
executed only when the monitor execution condition is established at the monitor timing of GX Developer.

MO J
o _ [
15 — T

Step No. 1 QO 190 1(?0 1 QO

-

Monitor timing
(CPU module)

Figure 6.32 Monitor timing of GX Developer
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(2) Monitor stop condition setting

Set a monitor stop condition on the screen opened by selecting [Online] — [Monitor] — [Monitor stop condition
setup].

Set the condition as shown in Figure 6.33 to stop a monitor operation on the rising edged of Y71.

Monitor stop condition g|
5
v Device Device Condition

" word device | | | =l =l %
oze
* Bit device |Y?1 = |F'j

The condition cannot satisfied in case of setting devices that iz not uzed
in the program inzide the PLC.

[~ Step Mo, l—_l

Figure 6.33 Monitor stop condition screen

(a) When a device is specified

Either word device or bit device can be specified.

1) When a word device is specified

A monitor operation is stopped when the current value of the specified word device becomes the specified
value.

Enter the current value (in decimal, hexadecimal, 16-bit integer, 32-bit integer, or real number).

2) When a bit device is specified

A monitor operation is stopped when the execution status of the specified bit device becomes the specified
status.

Select the execution condition (on the rising edge or falling edge).

(b) When a step number is specified

A monitor operation is stopped when the execution status of the step specified as a monitor condition 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:
<-P->

When the operation of the specified step changes from the execution status to the non-execution status:
<-F->

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>

If a step number is not specified, a monitor operation is stopped after END processing of the CPU module.
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(3) Precautions

(a) Files to be monitored
When monitor conditions are set, GX Developer monitors the file displayed on the screen.
Select [Online] — {Read from PLC] in GX Developer and read data from the CPU module so that the file name
in the CPU module to be monitored matches the file named displayed on the screen of GX Developer.

(b) No file register setting

If the file register is monitored when there is no file register used, "FFFFH" is displayed.

(c) Device assignment
For monitor operation, device assignment in the CPU module and GX Developer 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.

(g) 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.

uonouNn JONUO 11°9

(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

Bumyes uonpuod JIOJUOW |°L1°9

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

in the program.
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1)

6-44

During monitor condition registration

Do not reset the CPU module while monitoring conditions are being registered.

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.

* GX Developer

* 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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6.11.2 Local device monitor/test Notes.4

This operation is useful for debugging a program, monitoring local devices ([ 5 Section 9.13.2) in the program
monitored by GX Developer.

(1) Monitoring a local device
Table6.12 shows 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....)

Table6.12 Data displayed when three programs are executed

Monitored device
Setting
DO (Local device) D100 (Global device)

The DO value (local device) in the specified The D100 value after execution of the
Local device monitor is set * *

program is monitored. specified program is monitored.
Local device monitor is not | The DO value after execution of the program The D100 value after execution of the
set "C" is monitored. program "C" is monitored.

*1: When "Not used" has been set for "Local device" in "File usability setting" of the Program tab of the PLC parameter dialog
box, the DO value after execution of the specified program is monitored.

uonoun JONUO 119
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9 Note6.4

For the Basic model QCPU, there is no conceptual distinction between the global and local devices. Monitor settings
for local devices are not necessary.
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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
Hwmove k2 po

X1 Program: A
MOVP K3 D99

MOVP K8 D99

21 Program: C
MOVP K6 D99

X20
Hwmovp k3 po
X

|

|

|

|

|

|

|

|

|

|

|

|

|

X10 !
MOVP K4 DO |

X1 Program: B X
ﬁ 5
|

|

|

|

|

|

|

|

|

|

|

|

|

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.

7
GX Developer

Figure 6.34 Local device monitor example

6-46



CHAPTERG FUNCTIONS

(2) Monitoring procedure

The following shows the local device monitoring procedure.

@onnect a personal computer to the CPU module)

Y
| Display a program in ladder mode.

Y

Select [Online] —
[Monitor] —[Monitor mode].

S

Select [Local device monitor] «+ « « Setting of the local
from the monitor window.

—

The local device of the

displayed program is

monitored.
T

« « « o« Switching to the
monitor mode

device monitor

Figure 6.35 Local device monitoring procedure

(3) Precautions

(a) Local devices that can be monitored/tested by a single GX Developer

A single GX Developer 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 GX Developers
connected to the RS-232 interface of the CPU module or the serial communication module.

uonoun JONUO 119

(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.

1S8)/10)lUOW 82IASP [8207 Z°L1°9

For this reason, the scan time increases. ([_5 Section 9.13.2)

(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.
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6.11.3 External input/output forced on/off #Notet.s

The external input/output can forcibly be turned on/off on the screen opened by selecting [Online] — [Debug] —
[Forced input output registration/cancellation] in GX Developer.
The information registered for forced on/off can be cancelled by an operation from GX Developer.

Forced input output registration/cancellation g|

Device Set forced ON | Cancel it |
«10 -
Set forced OFF
No. | Dewice ONAOFF |No. | Dewice QN/0FF
1 17
2 15
& 19
4 20
5] 21
[ 22
7 23
g 24
9 25
10 26
11 27
1z 28
13 29
14 30
15 31
16 32
Update status Clear all Cloze

Figure 6.36 Forced input output registration/cancellation screen

(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").
Table6.13 shows the CPU module operation when a forced on/off operation is performed.

Table6.13 Input/output operation when a forced on/off operation is performed

Operation Input (X) operation Output (Y) operation

Forced on/off

. The CPU module performs sequence program operations | The CPU module outputs the results of sequence
cancellation (no

operation) using external inputs. program operations externally.

Forced on The CPU module performs sequence program operations | The CPU module outputs "on" externally regardless of
using inputs forcibly turned on. the results of sequence program operations.

Forced off The CPU module performs sequence program operations | The CPU module outputs "off" externally regardless of

using inputs forcibly turned off. the results of sequence program operations.

*1:  When the Redundant CPU modules in redundant systems are in backup mode, output (Y) of the standby system CPU
module cannot forcibly be turned on/off.

€D Notes.5

When performing an external input/output forced on/off operation for the Q02UCPU, Q03UDCPU, Q04UDHCPU,

QOBUDHCPU, Q13UDHCPU, or Q26UDHCPU, check the versions of the CPU module and GX Developer. ([ 5
Appendix 2.2)
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Figure 6.37 shows the input/output operation when a forced on/off operation is performed.

| Output forced on/off operation | Y10 device forced off

[ Outputrefresh |-------- Y10 output External output
(off) (Y10 off)
[ Inputrefresh  J+--—___  x0input

! (on) ~=----___/ External input
| Input forced on/off operation ] X0 device forced off (X0 on)
]
/—{ Program execution | \
MO

L | 4 Y10 p—
XO 1Externa| input is _4 Y11 >_

_{ forcibly turned off.

Y10

4 V1 p—

[ END —
\_ | /

Figure 6.37 Input/output operation when a forced on/off operation is performed

On the ladder block, Y10 appears to be on even
though a forced off operation is performed.

(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.

uonouNn JONUOI 11°9

Point/

When the systems are switched in the redundant system, the new control system CPU module continues the forced on/off
operation using the data registered in the old control system CPU module.

1J0/uo paouoy Indinoandul leuselxg €119

(b) Registerable devices

Forced on/of can be registered as many as the number of 1/0 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
or MELSECNET/H module

* Input (X) and output (Y) of the CPU module to be refreshed from RX/RY of a CC-Link module

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.
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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 host CPU module can forcibly turned on/off.)

(d) Cancelling on/off registration data

The registered forced ON/OFF data can be canceled by GX Developer.
Once the registered data is canceled, the status of the forced on/off registered devices will be as follows.

Table6.14 Status of devices after forced on/off registration data is canceled

Sequence program operations | Sequence program operations

Forced on/off registered device
<! v (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 or

Used the on/off status refreshed via CC-Link IE Controller Network or

MELSECNET/H.
nout MELSECNET/H module
npu
P Input of the CPU module to be refreshed from . .
. Uses the on/off status refreshed via CC-Link.
RX of a CC-Link module
Input other than above (outside of the refresh Uses the results of sequence
. Holds the forced on/off status.
range) program operations.
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 or Outputs the results of sequence )
) Holds the registered on/off status.
MELSECNET/H module program operations.
Output Output of the CPU module to be refreshed from
RY of a CC-Link module
) Outputs the results of sequence
Output other than above (outside of the refresh )
range) program operations. (The results | Holds the forced on/off status.
g are not output externally.)

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.
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(e) External input/output forced on/off timing

Table6.15 shows the external input/output forced on/off timing.

Table6.15 Forced on/off timing

Refresh area Input Output

* 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)

* During END processing (input refresh)

* At execution of the COM instruction (input refresh)

* At execution of an instruction using direct access

Input and output of modules input (DX) (LD, LDI, AND, ANI, OR, ORI, LDP, LDF,

mounted on the base unit ANDP, ANDF, ORP, ORF)

« At execution of the RFS or MTR instruction

* At execution of an instruction used for a system
interrupt (UDCNT1, UDCNT2, SPD)

Input and output of the CPU
module to be refreshed from | « During END processing (refresh via CC-Link IE Controller Network or MELSECNET/H)
LX/LY of a CC-Link IE + At execution of the COM instruction

Controller Network or + At execution of the ZCOM instruction

MELSECNET/H module

Input and output of the CPU | < During END processing (auto refresh)
module to be refreshed from | < At execution of the COM instruction (auto refresh)
RX/RY of a CC-Link module | < At execution of the ZCOM instruction (auto refresh)

(f) Number of registerable devices

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.

(h) Checking forced on/off registration status
Forced on/off execution status can be checked by:
* reading the forced on/off registration status by GX Developer,
+ 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).

uonouNn JONUOI 11°9
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(i) Forcibly turning input or output on/off from multiple GX Developers
Forced on/off can be registered to a single CPU module from multiple GX Developers connected via network.
In this case, the last registration will be effective.
For this reason, the forced on/off status which is different from the status actually registered in the CPU module
may be displayed on the screen of GX Developer that registered forced on/off earlier.
When the forced on/off registration is performed from multiple GX Developers, click the "Update status" button
to update the registered data and execute the function.
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(3) Operating procedure

Operating procedure is described below.

« To register forced on/off for a device, select [Online] — [Debug] — [Forced input output registration/
cancellation] in GX Developer.

» On the screen opened, specify a device and click the "Set forced ON" or "Set forced OFF" button.

Forced input output registration/cancellation g|
Device Set forced OM | Cancel it '4—— 5)
1) —— o -
Set forced OFF | [« 4)
( MNo. | Dewice ON/O0FF [No. | Dewice ON/OFF
1 17
Z 15
3 19
4 Z0
5 z1
& 22
7 23
2) < g z4
a 25
10 Z6
11 27
12 28
13 29
14 30
15 31
L 16 32
3) —» Update status| Clear all | Close

[ .

Figure 6.38 Forced input output registration/cancellation screen

Table6.16 Items on the Forced input output registration/cancellation screen

No. Item Description

1) Device Select the 1/0 number for which forced on/off is to be registered or cancelled.
2) Zzgzstration status display Displays the forced on/off registration status.

3) Update status Reads the forced on/off registration status from the CPU module.

4) Set forced ON/OFF Registers forced on/off for a device specified.

5) Cancel it Cancels forced on/off registered for the device specified.

6) Clear all Cancels all forced on/off registration.
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(4) Precautions in a redundant system where the Redundant CPU is used

(a) CPU module for which forced on/off is registered or cancelled
In redundant systems, register or cancel forced on/off for the control system CPU module. (Forced on/off
cannot be registered or cancelled for the CPU modules in both systems individually.)
After the systems are switched, register or cancel forced on/off for the CPU module in the new control system
(the system that was switched from the standby system to the control system).
If forced on/off is registered or cancelled for the standby system CPU module, an error (error code: 4240H)
occurs.

(b) When the CPU modules are in separate mode
When the control system CPU module is powered off and then on or reset, the registered forced on/off is
cancelled.
Input and output operations of the CPU module after cancellation will be the same as those described for
"Forced on/off cancellation (no operation)" in Table6.13.
Note that the output operation of the module on the MELSECNET/H remote 1/O station will be as follows.

1) While the CPU module is powered off or reset

The CPU module holds the output status in the control system.

2) When the CPU module is powered off and then on or reset

The CPU module outputs the results of sequence program operations. (Same operation for "Forced on/off
cancellation (no operation).)

uonouNn JONUOI 11°9
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6.12 Writing Programs While CPU Module is in RUN Status

There are two ways of writing programs in the RUN status.

+ Online change (ladder mode): [~ 5 Section 6.12.1
* Online change (files): [ Section 6.12.2

Data can also be written in the RUN status using a pointer. (% Section 6.15.2)

Point/’

For online change in the Redundant CPU system (order of writing to the control system and standby system and enable/
disable setting of execution of tracking transfer during online change), refer to the following.

[T 3~ QnPRHCPU User's Manual (Redundant System)

6.12.10nline change (ladder mode)

(1) Definition
This function writes programs to the CPU module in the RUN status.
This function enables the program to be changed without stopping the program operation in the CPU module.

GX Developer

Change a program with GX Developer and
write it to the CPU module in the RUN status.

Figure 6.39 Outline of online change (ladder mode)
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This function also can write programs by GX Developer connected to another station on the network.

GX Developer

MELSECNET/H
PLC-to-PLC network

Change a program with GX Developer and
write it to the CPU module in the RUN status.

Figure 6.40 Outline of online change via network

(2) Memory for online change

Online change can be performed to the program memory only.

(3) Number of steps that can be batch-written by online change
Up to 512 steps can be batch-written.

(epow seppey) ebueyo suluO 121’9

SNJES NNY Ul S! SINPOIN NdD SIUM SwiesBold Buup Z1°9

6-55



(4) Execution timing in low-speed execution type program®notes.6
In the low-speed execution type program, data are written in the RUN status at END processing in the scan

following the scan where execution of all the programs are completed.
Note that the execution of the programs is suspended during online change.

1) 2) 3) 4)
Scan execution type Scan execution type Scan execution type Scan execution type
program program program program
Step 0 to END Step 0 to END Step 0 to END Step 0 to END

Low-speed execution
type program
Step 0 to 120

Low-speed execution
type program
Step 321 to END

Low-speed execution
type program
Step 201 to 320

Low-speed execution
type program
Step 0 to 200

1 scan 1 scan 1 scan 1 scan

Figure 6.41 Online change at execution of low-speed execution type program

: Online change command of scan execution type program
: Online change execution of scan execution type program
: Online change command of low-speed execution type program
: Online change execution of low-speed execution type program

1
2
3
4

— — ~— ~—

(5) Online change during execution of the PLOADP, PUNLOADP, or PSWAPP

instruction®@note6.7
Online change is suspended until execution of these instructions are completed.

If any of the instructions is executed during online change, the processing does not start until the online change is

completed.

@ noeso C

For the Basic model QCPU and Redundant CPU, the low-speed execution type program cannot be used.

0 nocor C

The Basic model QCPU and Redundant CPU cannot change a program file in the RUN status with the PLOAP,
PUNLOADP, or PSWAPP instruction.
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(6) 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 changing the size of reserved area for online change.

(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 re-set 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 re-set when programs are written in the
RUN status.
For increase in the scan time, refer to Section 10.1.3.

(7) Instructions that do not operate normally when programs are written to the

CPU module in the RUN status
Refer to Section 6.12.3(2).
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6.12.20nline change (files) #notss

(1) Definition

This function batch-writes files shown in Table6.17 to the CPU module in the RUN status by online operation from

GX Developer.

Table6.17 Files that can be written to the CPU module in the RUN status

CPU module built-in memory

Memory card

Memory card (ROM)

(RAM)
e Standard Standard
andar andar
Program memo SRAM card Flash card ATA card
. Y1 Ram ROM

Parameter X X X X X X
Intelligent function module

X X X X X X
parameter
Program @) X O (@) x (@)
Device comment 0] x Al Al x A
Initial device value X X X X X X
File register x A x Al x x
Local device X X x X X X
Sampling trace file X O X O X X
Programmable controller user

X X O X X O

data

Q: Can be written. A : Partially restricted.

*1: The file can be written if not being accessed by a sequence program.

/

~

Program file
A

N

/

Writing of
program file A

GX Developer

Figure 6.42 Outline of online change (files)

: Cannot be written.

D notes.s 23

The Basic model QCPU does not support the online change (files) function.
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(2) Availability

Table6.18 shows whether online change (files) can be performed or not depending on memory area.

Table6.18 Execution of online change (files) depending on memory status

Free area equal to or larger than a program file to be written
Online change (files)
Program memory Memory card
Available Not available/available Executable
Not available Available Executable”?
Not available Not available Not executable

*1: When "Trailing edge instructions are not executed" is selected in "Instruction operational settings for online change/file
online change" in the Options tab of GX Developer, if the program file to be written contains the fall instruction, it cannot be
written in the RUN status.

Note when a program to be written is a SFC program, even if the program file to be written contains the fall instruction, it
can be written in the RUN status.
(For operation when "Trailing edge instructions are not executed" is selected, refer to Section 6.12.3.)

(3) 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 Section 10.1.3.

(4) When a file is accessed by a sequence program instruction
An instruction in a program cannot access to the file being written to the CPU module in the RUN status.
If doing so, the instruction will not be executed.
The relevant instructions are as follows:
* PLOADRP instruction
* PUNLOADRP instruction
* PSWAPRP instruction

(5) 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.

(sey) ebueyo suuQ z'zZL'9
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(6) Online change (files) of SFC programs note6.9

SFC programs cannot be written in units of files to the CPU module in the RUN status.

(7) Instructions that do not operate normally when files are written to the CPU

modaule in the RUN status
Refer to Section 6.12.3(2).

D Notes.s =

When writing a SFC program file in the RUN status to the High Performance model QCPU or Process CPU, check the
versions of the CPU module and GX Developer. ([ 7 Appendix 2.2, Appendix 2.3)
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6.12.3Precautions for online change

The following shows precautions for online change.

(1) Online change during boot operation

The status of a boot source program when data are written in the RUN status during boot operation depends on
the CPU module and boot source memory used.

Table6.19 Status of boot source program when data are written in the RUN status

Status of boot source program
Boot source memory High Performance
Basic model QCPU . Process CPU Redundant CPU
model QCPU

Standard ROM Not changed 2 Not changed 2 Not changed 2 Changed™! "3

" SRAM card Changed”’ Changed”’ Changed’

- ange ange ange

Memory card * ATA card

Flash card - Not changed 2 Not changed 2 Changed '3

*1: Clicking "Yes" in the following message box changes a boot source program.
In this case, the online change processing takes time.

MELSOFT series GX Developer

Clicking "No" does not change a boot source program.
Before powering off or resetting the CPU module after online change, write data in the program memory to the standard ROM or memory
card.

*2: Before powering off or resetting the CPU module after online change, write data in the program memory to the standard ROM or memory
card.

*3: When a boot source memory is the standard ROM or Flash card, files in the boot source are deleted and replaced by the ones in the
program memory.
Configure setting in the Boot file tab of the PLC parameter dialog box so that the files in the boot source memory are to be transferred to
the program memory.
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(2) Instructions do not operate normally during online change
If the following instructions are executed during online change, they do not operate normally.
« Fall instruction
* Rise instruction

» SCJ instruction
* STMR instruction

(a) Fall instruction
The fall instruction within the program targeted for online change will be executed even though the execution
condition of the instruction (off . on) is not met at the completion of online change.

To prevent the fall instruction from being executed during online change, refer to POINT in this section.

Completion of

online change  XO
—{PLF MO 1

END 0 AEND 0O A END O

|
I k————
X0 status
ON /L RN I\k' ----- k - - The fall instruction is executed
XO /1 | \\ | even if the execution condition is off — off.
OFF— ] -
OFF—OFF ON \\ | T
!
e
OFF ———

\

\ !
i -
P

N

x0°
OFF

ON—ON  ON

MO
OFF

f f
[ [
[ [
L L
| |

ON |
X0 |

OFF Y .

ON—OFF _:m
MO

OFF

Figure 6.43 Operation of the fall instruction

The corresponding fall instructions are LDF, ANDF, ORF, MEF, PLF, FCALLP, and EFCALLP.
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(b) Rise instruction

The rise instruction within the program targeted for online change will not be executed even though the
execution condition of the instruction (off - on) is met at the completion of online change.

Completion of
online change X0

/—||—[ PLS MO ]

END 0 AEND 0O A END O

' 1scan |

|
|

X0 status

X0

OFF
ON
OFF

OFF —~OFF

|
|
|
ON
|
|
MO |

ON
X0
OFF
ON—ON 15 ON
OFF

ON

X0 ’
OFF

= = =The rise instruction is not executed even

ON—OFF if the execution condition is off — on.

~
1
1
1
| L

MO N
OFF

I
ON ' |
|

Figure 6.44 Operation of the rise instruction

The corresponding rise instructions are PLS and OP.

(c) SCJ instruction
When the SCJ instruction is used within the program targeted for online change and the execution condition of
the instruction is on at the completion of online change, the program jumps to the specified pointer without
waiting for one scan.

Completion of
online change — (scy Po 1+

END 0 AEND 0 A END O

X0 status ON
X0

OFF

OFF—OFF

SCJ
instruction

ON

X0
OFF

/ Jumps to the specified pointer.

ON—ON

SCJ
instruction

ON ’

X0
OFF =
ON—>OFF 1
scJ :

instruction "~ ~ - % Jumps to the specified pointer
without waiting for one scan.

Figure 6.45 Operation of the SCJ instruction

/ Jumps to the specified pointer.
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(d) STMR instruction

CHAPTERG FUNCTIONS

Note that when the STMR instruction is used in the program targeted for online change, the instruction is

executed.

Adding M10 online

MO T
F————"smr
1 i
M20

TO

T

The STMR instruction will be executed because
the data in the ladder block has been changed online.

K10 M100 |—1—[ TO K10

K10  M200 —L{STMR
A

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

—ll—[STMR T K10  M200 J}—

Completion of online change

END

ON
MO

0 END 0 END 0
— | —
| | | | |

1 scan I

A
v

OFF

ON
M10

OFF

ON
M20

OFF

ON

f
STMR instruction gpp — L The instruction is executed even if the MO status is off

ON

STMR instruction OFF

and the M10 status is cl)ff.

|

|

|

N |

| The instruction is not executed.
|

Figure 6.46 Operation of the STMR instruction
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Point />

To avoid execution of the fall instruction even when the execution condition (on — off) is not met after data are written to the
CPU module in the RUN status, select "Trailing edge instructions are not executed" in the Options screen in GX Developer.

D Notes.10

The fall instruction whose execution condition is off is executed by default.

Selecting this option avoids
execution of the fall instruction
whose execution condition is "off".

\

Commment input

Double’

" Mone

Instruction help

I Common ta

Program eommen | Each program | Whole data| TEL |

Edit object [shill forward seling) Altst conyesion witing behavior
* Continuous ladder black " Wiite duing AN (while PLC is running)
(Shift the pragram forward] © wiite i PLC STOP Bt

1 ladder block
{Dant shit the program forward)

I™ Continues duing command wite

I Checks for double cols tom

Statement insertion method
& CPU statement
¢ GPP statement

[ Display when writing the instiuction
Show/don't show character sting/Macio

[Camment/statement/nateAlas/Macro]

' Don't wite to PLC

Step No. specfication used in witing

= Absolute step No.[defaul]

 Relative step No. by pointer

stup.

Instruction operational settings for online change/ file orline change

v Traiing edge mstuctions are not executed

[Tralling edge instructions:

LDF.LOFI &NDF ANDFI ORF ORF MEF PLF FCALLP EFCALLP)

Orline change/TE setting value change program memory ansfer seltings

-

Buffer, Link memary moritor

I~ Monitor (Scan time estension]
all programs

Ladder monitor of PLS/PLF instruction
jn

Coil instruction edit
I~ The nots is not displayed in the instruction column

Figure 6.47 Options screen

Figure 6.48 shows operations of the fall instruction depending on the setting of "Trailing edge instructions are not executed"

in GX Developer.

Completion of

online change XO
[ PLF MO 1

END O AEND O A END O

|
| | 1scan |
X0 status F=~ | . .
’ P, The fall instruction is executed
ON & . X T
OOFF o I\ | even if the execution condition is off — off.
OFF—OFF oN \—:—ﬁ—"_
MOOFF g
ON T I
X0
OFF Y t t
ON OF'; ON |
oFF 1 S

(a) Operation when deselecting "Trailing
edge instructions are not executed"

Completion of
online change

/4

END O AEND 0 A END 0

(o
k- [PLF MO 14

| 1scan The rise instruction is not
X0 status - |\ ..--executed even if the execution
oON o I\k"' “"1  condition is off — off.
)

OFF*OFF%’-;\IF\ ren I

MOOFF A L ]

|- =~ |
xo" 710 | A .
OFF | T — = The fall instruction is not executed

ON=OFF 5y | | I ,“ ______ [ A when the timing of completion of

MOOFF — } + online change and execution

condition of on . off are met.
(b) Operation when "Trailing edge instructions are not executed" is checked.

Figure 6.48 Operation comparison of the fall instruction

 Notes.10 (CX

change.
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versions of the CPU module and GX Developer. (

The Basic model QCPU does not support the selection function whether to execute the fall instruction during online

To use the selection function for the High Performance model QCPU, Process CPU, or Redundant CPU, check the

[ 5 Appendix 2)
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6.13 Execution Time Measurement

(1) Definition

This function displays the processing time of the program being executed.

(2) Application 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: [~ 3~ Section 6.13.1
* Interrupt program list monitor: [_ =~ Section 6.13.2

» Scan time measurement: [ Section 6.13.3

6.13.1Program monitor list

(1) Definition

This function displays the processing time of the program being executed.

The scan time, number of execution times, and processing time by item can be displayed for each program.

(2) Execution

Selecting [Online] — [Monitor] — [Program monitor list] displays the Program monitor list screen.”

Figure 6.49 shows an example of executing the program monitor list.

(b)
|
Program monitor list
(a) —* Total scan time Scan execution part, detailed scan time
b anitar time(ms) Sum of zcan time[ms] Programims 0.100
Scan 200 0.200 EMD operation time(ms] 0.100
Iniitial 0.000 Low speed program(ms] 0.000
Lo szpeed 0.000 Conztant waiting(ms) 0.000
(C) —» Execution status of each program
Program Ewxecute Scan time[ms] E xecute count IL
1 |MalN Scan 0.000 7470 |
2
a3
Il
5
E
7
g
g
10
11 -
{Chop moritor i| Startup program Stop program Cloge

Figure 6.49 Program monitor list screen

*1: During execution of a fixed scan execution type program, the scan time of the fixed scan execution type program is not

displayed.
"-" is displayed in the Scan time column.

6-65

18| Joyuow weibold L'gL'9

juswiaINses| sWi] uonndex3 €1°9




6 - 66

(a) Total Scan Time
The monitoring time set in "WDT (Watchdog timer) setting" of the PLC RAS tab of the PLC parameter dialog
box and total scan time for each program type during execution by the CPU module are displayed.

1) Monitor time

The monitoring time of each program is displayed.
If the scan time exceeds this time, the CPU module detects "WDT ERROR".

2) Sum of scan time

The total time of each item in "Scan execution part, detailed scan time" is displayed.
When constant scan time is set, the constant scan time is displayed.

(b) Scan execution part, detailed scan time

The details of the scan time are displayed.

1) Program

The total execution time of the scan execution type program is displayed.

2) END operation time
The END processing time is displayed.
3) Low speed program
* High Performance model QCPU and Process CPU
The total execution time of a low-speed execution type program, or when the constant scan time is set,
the total execution time of a low-speed execution type program and constant scan is displayed.

+ Basic model QCPU and Redundant CPU
Since a low-speed execution type program is not used "0.000" is displayed.

4) Constant waiting

The constant scan waiting time is displayed when the constant scan time is set.

(c) Execution status of each program
The execution status of a program selected at the program tab of the PLC parameter dialog box is displayed.
1) Program

The program name is displayed in the order set in the PLC parameter dialog box.

2) Execution
The program type set in the PLC parameter dialog box is displayed.

3) Scan time

The actual scan time (current value) is displayed.
When a program is in stop (standby) status, the scan time is displayed as 0.000 ms.

4) Execute count
The number of execution times of programs before monitoring is displayed, setting the measurement start as
"0". The number of execution times is displayed up to 65535 and returns to 0 when the 65536 is measured.
The execution times is held even when the program is stopped.



CHAPTERG FUNCTIONS

When the POFF instruction is executed, a non-execution processing is performed for one scan. The number of execution
times displayed is the addition of the execution times of the non-execution processing.

For details of the POFF instruction, refer to the following.
[ 7 MELSEC-Q/L Programming Manual (Common Instruction)

(3) Program start € notes.11

Clicking the | Startup | button on the screen shown in Figure 6.49 ((_ 7 (2) in this section) opens the Startup

program screen.

Startup program ﬁ|

—> Frogram name | kAl -

(a)

Cloge

(b) ———> | Startup mode
* Scan execution

[ Low speed execution
" Fixed scan execution L s -

Figure 6.50 Startup program screen

(a) Program name
Select a program set in the Program tab of the PLC parameter dialog box.
A program name cannot be entered as desired.

(b) Startup mode

Set any of the following programs as a start-up program for a stand-by type program.

18| Joyuow weibold L'gL'9

juswiaINses| sWi] uonndex3 €1°9

» "Scan execution": Scan execution type program

« "Low speed execution": Low-speed execution type program € Note6.12
» "Fixed scan execution": Fixed scan execution type program

The value set in the Program tab of the PLC parameter dialog box is displayed as the default value of fixed
scan execution type program.
The unit can be selected from ms or s.

€ notes. 11 2D

The Basic model QCPU does not support program start from the Program monitor list screen.

D Notes.12

Since the Redundant CPU does not support the use of low-speed execution type programs, "Low speed execution”
cannot be selected in “Startup mode”.
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(4) Program stop #nNote6.13
Clicking the | Stop program | button on the screen shown in Figure 6.49 ([_ 5 (2) in this section) opens the

Stop program screen.

Stop program

> Program name | MAIN -

(a)

(b) ——  Stop mode
v After stop, output stop

The output of the OUT instuction is turned aoff.
POFF instruction cormesponding.

" After stop, output hold

The output iz maintained.
PSTOP instruction conresponding.

Figure 6.51 Stop program screen

(a) Program name

Select a program set in the Program tab of the PLC parameter dialog box.
A program name cannot be entered as desired.

(b) Stop mode

Executing "After stop, output stop" to the following programs operates as follows.

» Scan execution type program
Outputs are turned off (non-execution) in the next scan.
The program enters the standby status after the next scan (This operation is the same when the POFF
instruction is executed).

» Low-speed execution type program
The low-speed execution type program is suspended and outputs are turned off in the next scan.
The program enters the standby status after the next scan (This operation is the same when the POFF
instruction is executed).

« Stand-by type program
The program is not executed (This operation is the same when the POFF instruction is executed).
Therefore, "Execute count” is not increased by 1.

Point/’

Even if "After stop, output stop" is executed, the output may not turn off depending on an instruction.
For details, refer to the section for the POFF instruction in the following.

[ 7 MELSEC-Q/L Programming Manual (Common Instruction)

€ notes.13 23

The Basic model QCPU does not support program stop from the program monitor list screen.
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6.13.2Interrupt program monitor list

(1) Definition
This function displays the number of executions of an interrupt program.
This function is used to check the execution status of the interrupt program.

(2) Execution
Selecting [Online] — [Monitor] — [Interrupt program monitor list] of GX Developer opens the Interrupt program
monitor list screen.

Figure 6.52 shows an execution example of the interrupt program monitor list.

(b)

(@) Interrupt program monitor list g|

Cut in pointer | Execute count | Common comment =

128 392 100ms inkermipt

129 930 40ms interupt

120 1961 20ms intermupt —

131 a

132 a

133 a

134 a

135 a

136 a

137 a

138 a

133 a

140 a

141 0

142 a

143 a -

Cloze

Figure 6.52 Interrupt program monitor list screen

(a) Execute count

The number of executions of an interrupt program is displayed.
This function starts counting after the CPU module is in the RUN status.

1s1] Joyuow weuboud ydnuisu] g'glL'9
Juswainses|p awi] uopndax3 ¢1°'9

When the counting reaches 65536 times, it is reset to 0.

(b) Common comment

Device comments created to an interrupt pointer are displayed.
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6.13.3Scan time measurement Note6.14

(1) Definition
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.

(2) 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

(3) 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

Figure 6.53 When subroutine program is in measurement range

(4) 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.

€ Notes.14 2D

The Basic model QCPU does not support the scan time measurement.
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(5) Execution
Measure the scan time by the following procedure.
* Display the start of the ladder program where scan time is measured in GX Developer and set the monitor

mode.
+ Select [Online] — [Monitor] — [Scan time measurement] to open the Scan time measurement screen.

Scan time measurement [MAIN] E|

Measurement lirnit Shat
Al
Startstep [T
End step 2 4
Scan time
Cloze

st time ms

Fresent ms

I awimum ms

MinirnLim ms

* Enter the start and end steps and click the button.
When the start step is 52 and the end step is 105

MeazLement limit
Start step

Stop
e | |

Sean time
Cloze

st time 0,000 ms
Present 0100 m=
M awimuim 0100 m=

Miniirnurm 0.000 ms

Figure 6.54 Scan time measurement screen

When displaying the Scan time measurement screen after specifying the scan time measurement rage in the monitor
mode, the start and end steps are set in the specified range.
To specify the range, press the "Shift" key and click the mouse. (The specified part is inverted).

Y20
50 | | { Mo

Y22
M2
106| [END }{

Figure 6.55 Measurement range specification
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(6) 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 0.100ms.
If the measurement time is less than 0.100ms, 0.000ms is displayed.

(c) When between the FOR and NEXT instructions is specified

The execution time of one scan between the specified steps is displayed.

(d) When scan time cannot be measured

Scan time cannot be updated on the Scan time measurement screen in the following cases.

» When the branch instruction is specified the to end step

The JMP instruction is specified to the end step.

o H——F  H
3 I: e >_

* When only the start step is executed

The specified end step is not executed by the JMP instruction.

o1
==
[ e
B AR ]
The specified end step
is not executed due to =2 [ JMP PO ]_
the JMP instruction.
sl
1
7—4Effii>i ______ iy
1 s
o 1 C D
S C DO
13 [ eno
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* When the end step is executed before the start step

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 —F—— cauwro |

==
. > EAR C >
The start step is executed ]/7— -
after the end step due to the
CALL instruction. 5 [ FEND ]—

PO 1 e
6 f : C )4__]

» When the start step is executed continuously

Only the start step is specified between the FOR and NEXT instructions.

s fH—-

-
6 L FOR K2 ]—
Start step: 8

1 | Ve
"The start step is executed ]}7._ i _I _l' \ )—

continuously since it is specified

between the FOR and NEXT [~
! nme 10 {  NEXT I—
instructions. -

End step: 13

* When the end step is specified the IRET instruction, the FEND instruction, the BREAK instruction, or the
RET instruction

When the end step is specified the IRET instruction on an interrupt program by 131.

JuswWaInNseaW awin ueds £€°€L°9

juswiaINses| sWi] uonndex3 €1°9

0 [ 8
- ¢ >
3 [™ FEND
CSersepa ] - iy
131 HE |
4 '__I_ll C >_

S H
o i C >

End step: 12

e
When the scan time in an u —_— [ IRET ]—:
interrupt program is measured, Lem =
do not specify the IRET r

instruction for the end step. 1 L END ]_
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6.14 Sampling Trace Function #@notes.1s

(1) Definition
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.

(2) Application
This function is useful to check the change of the device data used in the program during debugging at a preset
timing.
In addition, this function is used to read the device data at trigger condition establishment.

(3) Sampling trace file

This file stores the trace setting necessary for executing the function and trace results.

Point/’

@® Sampling trace file can be stored only in the Standard RAM or SRAM card. ([__ 5 Section 5.2.1(2))

® When storing a sampling trace file in the standard RAM, check the versions of the CPU module and GX Developer.

((Z_ Appendix 2)

9 Note6.15 m

The Basic model QCPU does not support the sampling trace function.
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(4) Sampling trace operation

(a) Operation of the CPU module
When a sampling trace trigger is issued by GX Developer, the CPU module executes traces for the preset
number of times.
The sampling trace area can store data up to 60K bytes.
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)172

*1:  Round up the result of "bit device points/16" in the expression to the right of the decimal point.
*2: 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".

CPU module

Standard RAM/memory card GX Developer

Sampling trace area
| Specified | Sampling trace area

| device data

The specified
number of trace
data sets is

1st trace data Read out the
2nd trace data trace data to
3rd trace data a peripheral.

Device
area

4th trace data
5th trace data

File
register
area

displayed.
:)'\_y Sampling trace

DO WN =

6th trace data

(n-1)th trace data n-1
n th trace data
/ L |
When data is stored for n th time,
Lthe next data overwrites the 1st data.

=}

Figure 6.56 Sampling trace operation

uonoun4 aoel] buldwes 419

*3:  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.
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(b) Operation of the special relay

1) When the sampling trace is executed normally

The execution status of the sampling trace can be checked in the special relay listed in Table6.20.

Table6.20 Execution status of the sampling trace

Number Name Description
. Turns on when the trace setting in GX Developer is written to the CPU module.
SM800 Trace preparation ) )
The relay is used to check the sampling trace enable status.
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 condition is established.
« A trigger is issued by GX Developer.
. » The TRACE instruction is executed.
SM804 After trace trigger
» SM803 turns on.
* Detailed setting (Device and Step No.)
The relay is used to check the trigger condition establishment status.
SM805 Trace completed Turns on when the sampling trace is completed.
SM826 Trace error Turns on when an error occurs during sampling trace execution.

Figure 6.57 shows the operation flow chart of the special relay for sampling trace execution.

Trigger condition
Trace start requested  established Trace completed

: Number of traces after trigger :

Total number of traces |

(trace ready)

I
SM80 J :
I
I
]

(trace start)

SM802
(Trace execution in progress)

I
I
1
I
I
|
SM801 .
I
1
1
I
i

SM803
(Trace trigger)

SM804
(After trace trigger)

|
:
|
SM805 1
(Trace completed)

Figure 6.57 Operation flow chart of the special relay (for sampling trace execution)
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2) When the sampling trace is interrupted
If SM801 (Trace start) is turned off during sampling trace, execution of the sampling trace will be interrupted.
When the sampling trace is interrupted, the trace count is cleared.
The sampling trace restarts by turning on SM801.

1

Trigger SM801” SM801 Trigger Trace
executed off on executed completed
T T T T
i Number of 1 i Number of |
| fraces | The trace count is cleared. | traces |
i after trigger 1,/ I after trigger 1

I |
1 l
SM800 | }
(Trace preparation) ! !

I |

(trace start)

SM802
(Trace execution in progress)

I
I
]
I
|
SM801 | b :
I
I
]
I
I
I

SM803
(Trace trigger) |

SM804
(After trace trigger)

SM805
(Trace completed)

Figure 6.58 Operation flow chart of the special relay (for sampling trace interruption)

*1: SM801 also turns off when the sampling trace is interrupted by GX Developer.

uonoun4 aoel] buldwes 419
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(5) Operating procedure
Select [Online] — [Trace] — [Sampling trace...] in GX Developer.
On the screen opened, select the method for operating the sampling trace.
» "Wizard setting/execution”
({_5~ GX Developer Version 8 Operating Manual)
« "Individual setting/execution”

(IZ= (5)(a) in this section)

(a) Setting "Trace data (setting + result) storage" and "Trace execution method"
On the screen opened, set the trace data storage location and trace execution method.

Sampling trace !|

" Wizard setiing/execution | | |

Trace execution method /

@ Individual setting execut Trace data[zetting+result] storage
Target f» Execute trace after avenariting the
memary Memory card(RAM] hd current brace settings to the PLC.
) Execute trace for the settings wiritten in
File name |MAIN = PLC

1 ) Trace condition settings... | Trace data settings... Trace executian. ..

| —2)

Trace setling

Trace condition settings Trace data setlings
Noof races Trace additional information
Nowof times Times
After tigger
Tirnes

rurnber of tmes

Trace paint setup

Each scan . [
Device specification

Trigger point setup Bit device No setting

At the time of TRACE instruction execution i e (o seling

Trace settings file operation Trace setting: PLC operation

Read file.. it file... | Delete file.. | Fead from FLC | Wiite to PLC |

Figure 6.59 Sampling trace screen

1) Trace data (setting + result) storage
Select the memory for storing the trace data and the file for writing the trace conditions.
Select either "Standard RAM" or "Memory card (RAM)" for the target memory setting.
Trace results will be stored in the memory set here under the selected file name.

2) Trace execution method

Select either of the following trace execution method.

« "Execute trace after overwriting the current trace setting to the PLC":

The CPU module executes the sampling trace after the trace settings are overwritten to the existing

sampling trace file.
» "Execute trace for the settings written in PLC":

The CPU module executes the sampling trace with the trace settings in the sampling trace file selected

for "Trace data (setting + result) storage".
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(b) Setting trace conditions

Set trace conditions on the screen opened by clicking the |Trace condition Setting| button on the screen

shown in Figure 6.59.
On the Trace condition settings screen, set the following items.

* Number of traces ("No. of traces", "After trigger number of times")
 Trace point setting ("Trace point setup")

« Trigger point setting ("Trigger point setup")

» Additional information ("Trace additional information")

« Auto start setting ("Auto start trace")

Trace condition settings E|
MNo.of races Trace additional information
Mo.of times - | Timez I Time[sec.)
After tigger . [ Stepno
number of Hmes :l' Times I~ Pragram name
Trace paint setup
Each szan j ms
r Device Current walue/Condition
& | | I
c | | =
- | | =l
Trigger point setup
|At the time of TRACE instruction execution j
- Device Cunent value/Condition
& | | 2
o | | E
~ [ | El
Settings | Cancel

Figure 6.60 Trace condition settings screen

1) No. of traces

There are two items need to be set: "No. of times" and "After trigger number of times".

uonound soel) Buydwes 19

* No. of times: Select the number of executions from the start to the end of sampling trace.
« After trigger number of times: Select the number of executions from the trigger point to the end of
sampling trace.

li Trace started li Trigger point li Trace completed

Number of traces
after trigger

Total number of traces

Figure 6.61 Relationship between two setting items
Set the numbers for each items within the following setting range.

("After trigger number of times") < ("No. of times")<(8192)
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2) Trace point setup

Select the timing for collecting trace data from the items listed in Table6.21.

Table6.21 Trace point setup item

Item

Description

Each scan

Collects trace data during END processing of each scan.

Interval

Collects trace data at specified time intervals.

Detail

JOWw, JO\SW

A trace point (device and/or step number) needs to be set.
The following devices can be set as a trace point.
* Bit device: X(DX), Y(DY), M, L, F, SM, V, B, SB, T(contact), ST(contact), C(contact),
FX, FY, JO\X, JO\Y, JO\B, JO\SB, BLO\S
» Word device: T(current value), ST(current value), C(current value), D, SD, W, SW, R, Z, ZR, FD, UO\G,

The following modifications are available for the above devices.
« Digit specification of bit device
« Bit specification of word device
« Indirect specification of word device
* Index modification

When the set conditions are met, data collection is performed. The following shows the conditions of setting

items.
Device Conditional formula Description
1 Data are collected on the rising edge of the specified device/label.
Bit device
! Data are collected on the falling edge of the specified device/label.
Data are collected when the current value of the specified device/
When values match . .
label is equal to the condition value.
Word device
When values are Data are collected when the current value of the specified device/
changed label is changed.

The collection timing for trace data when "Step No." is selected is the same as when setting the monitor

conditions. ([__5  Section 6.11.1)
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3) Trace additional information

Set the information added for each trace.

Select one or more items from the following. (If not necessary, do not select any item.)

» Time(sec.): Stores the time when the trace was executed.
» Step no.: Stores the step number where the trace was executed.
* Program name: Stores the program name where the trace was executed.
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4) Trigger point setup
Select the trigger point from the items listed in Table6.22.

Table6.22 Trigger point setup item

Item Description

At the time of TRACE

) ) ) The time of execution of the TRACE instruction is set as a trigger.
instruction execution

At the time of trigger
operation The time when a trigger is issued by GX Developer is set as a trigger.

from GX Developer

A trace point (device and/or step number) needs to be set.

The following devices can be set as a trace point.

* Bit device: X(DX), Y(DY), M, L, F, SM, V, B, SB, T(contact), ST(contact), C(contact), FX, FY
» Word device: T(current value), ST(current value), C(current value), D, SD, W, SW, R, ZR

The following modification is available for the above devices.
« Bit specification of word device

Indirectly-specified devices cannot be set.

A trigger point is set as the timing of when the set conditions are met. The following shows the conditions of setting

Detail items.
Device Conditional formula Description
1 A trigger occurs at the rising edge of the specified device/label.
Bit device
! A trigger occurs at the falling edge of the specified device/label.
A trigger occurs when the current value of the specified device/
When values match ) .
label is equal to the condition value.
Word device
When writing into A trigger occurs when a value is written into the specified device/
devices label.

The collection timing for trace data when "Step No." is selected is the same as when setting the monitor conditions.

(3 Section 6.11.1)

uonoun4 aoel] buldwes 419
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(c) Setting trace data

Set trace data on the screen opened by clicking the |Trace data setting| button on the screen shown in
Figure 6.59.
Table6.23 shows the devices can be set as trace data.

Trace data settings |z|
 Setup no.of device points—————— 1 —File register to be used————
| =l { | - Block (1-256]
- Device specification
— Bit device —Wword device
Device Type o Device o
M0 = G [
1 - 01
Ta Connect = | D2
T1 Cail hd 03
ca Connect = |
C1 Cail -
B0 -
Settings I Cancel
Figure 6.62 Trace data settings screen
Table6.23 Devices can be set as trace data
Item Description

The following bit devices can be set up to 50 points.
Bit device X, DX, Y, DY, M, L, F, SM, V, B, SB, T(contact), T(coil), ST(contact), ST(coil), C(contact),
C(coil), JOIX, JO\Y, JOI\B, JOOI\SB, BLCI\S

The following word devices can be set up to 50 points.
T (current value), ST (current value), C (current value), D™, SD, W2,SW, R, Z, ZR, UCI\G,
JOW, JO\SW

Word device The following modifications are available for the above devices.
« Digit specification of bit device

« Bit specification of word device

* Index modification

Indirectly-specified devices cannot be set.
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(d) Writing the trace condition settings and trace data settings
Write the set trace conditions and trace data to the memory selected as a sampling trace file for "Trace data

(setting + result) storage”.

Click the | Write to PLC | button on the screen shown in Figure 6.59 to write the settings.

Point/’

When storing the sampling trace file into a memory card (SRAM card), more than one sampling trace files can be stored by
changing the file name.

For the standard RAM, only one sampling trace file can be stored.

When multiple sampling trace files are used, use the memory card (SRAM card).

(e) Executing the sampling trace

Click the |Trace execution| button on the screen shown in Figure 6.59 to open the Execute sampling trace

screen.
Select an item shown in Table6.24 and click the |Execute | button.
Execute sampling trace g|
Trace execution
Trace operation Trace status
Tatal 0%
" Stop trace Execute
After trigger (154
" Execute tigger
" Registy brace Trace | ; |__Displayed only when status
[For start trace from Program] display is selected

Target memory |

File hame Start monitar
Trace result PLC read Trace result...

Figure 6.63 Execute sampling trace screen

Table6.24 Trace point setting

uonound soel) Buydwes 19

Item Description

Start trace Starts the function, and starts counting the number of sampling trace executions.

Stops the function, and clears the total sampling trace execution count and the
Stop trace execution count after trigger.
(To restart the function, select "Start trace" again.)

Executes a trigger, and starts counting the number of sampling trace executions after

trigger.

Execute trigger ) ) ) .
The function will be ended when the trace execution count after trigger reaches the

preset count.

Registry trace (For start trace from Program) Registers trace data when a program is executed.
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(f) Displaying trace results

Read trace results form the CPU module and display the data.

1) Click the |Trace result PLC read | button on the screen shown in Figure 6.63 to read trace results.

2) Click the button on the same screen to display the trace results read.

The trace results shows the on/off status of each bit device for every sampling cycle and the current value of

each word device.

Trace result El
Bit devica{Contact/Cail
Displayunits 10 =]
350 340 330 320 ETE
HO =
H1
T
[Connestion ooints] -
“ F y[]
Count 2048 Tirnefsec. ) Step Program
‘whord device{Current value)
[18 i | |Decimal -
350 ] e 347 345 35 ETES
Do 0 [ 0 [ 0 0 0|
D1 0 i 0 i 0 0 i
D2 2812 2514 2514 2915 2415 2916 281
D3 2913 2914 2914 2915 2915 2915 2911
[ v[]
Count 2048 Timefsec.] Step Program
Create 5 .. |

Figure 6.64 Trace result screen

Point />

Specified devices are read when the condition selected in "Trigger point setup" (trigger condition) is established.
Therefore, when devices are sampled in every scan and the sampling is finished by trigger operation from a peripheral, the
data is sampled twice because timing of the sampling is the same with that of the establishment of trigger condition.

Data when the trigger

conditions are satisfied. Data when trigger condition is met

Trace result

Bt device(Contact/Coil
Display urits |10 -
20 0 0 il o -
Mo M ¥ a
M1
0
[Eonnection ooints] =
. [
Count 2048 Time[sec] Step Fragram
Word devics{Curent value)
16 bit ~| |Decima -
3 2 E] i 1 z 3 -
[ 0 0 0 0 0 0 0|
D1 i 0 0 i 0 i 0
D2 -3087 3087 3088 -3088 3088 -3089 30
D3 087 067 033 088 083 3083 308
< | [
Count 2046 Timefse) Step Progiam

Figure 6.65 Trace result
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(6) Method for clearing trace execution status
The trace execution status can be cleared by latch clear using the RESET/L.CLR switch or the remote latch clear

operation. (_= Section 6.6.4)
To perform the sampling trace again after latch clear, select "Start trace" or "Registry trace".

(7) 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, 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 with GX Developer.

1) When selecting "Standard RAM" in "Target memory", configuring the setting that changes the local device
size in the standard RAM*1, 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.

Point/’

To keep the trace result to the personal computer even after configuring the setting that changes the local device size,
perform the following operations.

« Click the |Trace result PLC read | button on the screen shown in Figure 6.63 to read the trace result to the
personal computer.

+ Click the | Trace result | button on the screen shown in Figure 6.63 to display the trace result.

« Click the |Create CSV file | button on the screen shown in Figure 6.64 to save the trace result in CSV format.

6-85

uonoun4 aoel] buldwes 419




6-86

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) Reading trace result in the STOP status

The trace result cannot be read while the CPU module is in the STOP status.
When reading the trace result, read it while the CPU module is in the RUN status.

(d) Sampling trace registration while the trigger condition is established

When registering the sampling trace setting, the trigger condition set for the trigger point must not to be
established.
If the condition is established, the setting cannot be registered.

(e) When a file register is selected as a specified device by the detail setting of trace

(f)

conditions

When a file register is selected as a specified device by the detail setting of trace point setting and trigger point
setting, do not change the block numbers of file register file and file register after trace registration.

Trace data may not be normally sampled.

Trace point setting

When setting the trace point setting per each time, pay attention to the sampling interval and sampling
processing time for one sampling since the sampling trace is performed as interrupt processing.

If the sampling processing time for one sampling is long, "WDT ERROR" may be detected.

(g) Performing sampling trace during execution of another sampling trace

The first sampling trace is performed normally.
The second sampling trace cannot be performed.

(h) Executing online change

When sampling trace and online change are performed simultaneously, they operate as follows.

1) Performing sampling trace during online change

» 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.
» The trace point and trigger point are specified by except the step number:

Both the online change and sampling trace can be performed.

2) Performing online change during execution of sampling trace

» The trace point or trigger point is specified by the step number:
The sampling trace is suspended but the online change is normally performed.
» The trace point and trigger point are specified by except the step number:
Both the online change and sampling trace can be performed.
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6.15 Debug Function from Multiple GX Developers

(1) Definition
This function allows debugs from multiple GX Developers connected to such as a CPU module or serial
communication module.
When files are divided according to the processes or functions, this function can be used when multiple GX
Developers debug different files.

(2) Description

Table6.25 shows combinations of the debug functions executable from multiple GX Developers.

Table6.25 Combinations of the debug functions

Function executed later
Function in execution Execution time
Monitor Online change Sampling trace

measurement
Monitor o 0™ '0) 0)
Online change 02 x 3 x x
Scan measurement @) @) X O
Sampling trace @) X @) X

O: Can be executed simultaneously. x : Can be executed from one GX Developer.

*1: Since only one GX Developer can set the monitor conditions ([ =~ Section 6.11.1), other GX Developers cannot set

them.
*2: The monitoring with monitor conditions and online change cannot be performed simultaneously.
*3: For how to perform online change to a file from multiple GX Developers, refer to Section 6.15.2.

6.15.1Simultaneous monitoring from multiple GX Developers function

(1) Definition
This function allows simultaneous monitoring from multiple GX Developers connected to such as a CPU module
or serial communication module.

Monitor target

siadojere X9 e|diiny woJs uonound Bngag §1°9

uonouny siadojeAs X9 ajdnnw wouy Bulojluow snosueyNWIS °GL°9

GX Developer

GX Developer

Figure 6.66 Simultaneous monitoring

Creating a user setting system area allows high-speed monitoring from multiple GX Developers (Setting a
monitoring file for the host station is unnecessary).
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(2) Setting for simultaneous monitoring from multiple GX Developers

Create a user setting system area in the following procedure.

» Select [Online] — [Format PLC memory] in GX Developer to open the screen shown in Figure 6.67.
» Select "Program memory/Device memory" in "Target Memory".

» Select "Create a user setting system area" in "Format Type".

» Set the number of steps for the system area (in increments of 1K step).

Format PLC memory E|
Connection target informatian —
Connection interface |L|SB P ‘PLC module
Target PLC '— Statian no. ’m PLC type ’W

Target memary |Prngram memory/Device memary j
Farmat Type

" Do not create a user setiing system area [the hecessary spstem area only]

* Create a user setting system area

Hiah speed manitor area from other station. 1 nglgﬁssteps]

Online change area of multiple blocks.
[Online change area of FB definition5T.] 1] - K. steps

Execute | Cloze |

Figure 6.67 System area setting (when 1K step is set)

Table6.26 shows the maximum number of steps settable in the system area.
1K step is available for a monitoring file from another station.

Table6.26 Maximum size of steps settable in the system area

System area for monitoring from
CPU module Maximum size of settable step . i .
another station
Basic model QCPU Maximum 3K steps Maximum 3
High Performance model QCPU,
Process CPU, Maximum 15K steps Maximum 15
Redundant CPU
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(3) Precautions

(a) Monitor condition setting

The monitor conditions can be set from one GX Developer. 9Note6.16

(b) Necessity of system area setting
Although multiple GX Developers in other stations can simultaneously monitor a CPU module without the user
setting system area, the monitor speed will be slow.
Since the system area is set in the program memory, the area for storing programs reduces by the size of set
system area.

(c) The number of GX Developers for which high-speed monitoring can be set
The number of GX Developers that can simultaneously monitor a CPU module at high-speed is "the number of
user setting system areas (the number of K steps) + 1".
For example, when user setting system area of 15K steps is created, maximum 16 GX Developers can
simultaneously monitor a CPU module at high-speed.

6.15.20nline change function from multiple GX Developers Notes.17

(1) Definition
This function allows multiple GX Developers to perform online change to one file or different files

* Online change to one file:
Select "Relative step No. by pointer".
» Online change to different files:
The writing can be executed without selecting "Relative step No. by pointer".

Personal computer A Personal computer B
(GX Developer) (GX Developer)

siadojere X9 e|diiny woJs uonound Bngag §1°9

Figure 6.68 Simultaneous online change from multiple GX Developers

siadojana@ Xo o|dninw wouy uonouny sbueyo suuo Z'SL°9

€ Notes. 16 EES

The Basic model QCPU does not support monitoring with monitor condition setting.

€ Notes.17 BR3

When multiple GX Developers write to one file in the Basic model QCPU in the RUN status, check the versions of the

CPU module and GX Developers. ([_=  Appendix 2.1)
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(2) Operating procedure for performing online change to one file

Select [Tools] — [Options] — <Program common> tab in GX Developer.
Set a pointer for Write during RUN beforehand.

(a) Setting "After conversion writing behavior" and "Step No. specification used in
writing"
Set them as follows:
1) Select "Write during RUN (while PLC is running)" in "After conversion writing behavior".

2) Select "Absolute step No. (default)" or "Relative step No. by pointer" in "Step No. specification used in
writing".

Options El

Pragram comman I Each plnglam] whole dalal TEL I

Edit object [shift forward setting]
" Continuous ladder block
[Shift the program forward]

After conversion witing behavior
(% “white during RUM [while PLC iz rurining)
" white ifPLC STOR

Caneel |

< 1)
1 ladder block " Don't write to PLC
[Don't shift the program fonward]
Comment input Step Mo. specification used in writing
[ Continues during command write € Absalute step No [defaul) o
Diouble cai check selup (% Relative step Mo, by pointer B 2)

[™ Checks for double cails during wite

Statement insertion method

v CPL statement

"GPP statement

" Mane

Instiuction help
Iv Dizplay when writing the instruction

Showddon't show character string/Macro
™ Comman to all programs

Inztruction operational settings for online change/ file online change
[ Traiing edge instructions are not executed

[Trailing edge instructions:

LDF.LDFIAMDF ANDFIORF,ORFIMEF PLF FCALLP EFCALLP)
Online changeTC setting value change program memory transter settings

-

Buffer, Link memory monitor
[~ Monitar [Scan time extension]

[Commert/statement/note/Alias/Macra) Ladder monitor of PLS APLF instruction

r

Cail instruction edit
" The note is not displayed in the instruction colurmn.

Figure 6.69 Options screen

(b) Performing online change
Display the ladder including the specified pointer and write the changed ladder during RUN.

(3) Precautions

Precautions for online change from multiple GX Developers are the same as those for usual online change.
(_= Section 6.12.3)
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6.16 Watchdog Timer (WDT)

(1) Definition
This function serves as an CPU module internal timer to detect errors of CPU module hardware and sequence
programs.

(2) 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 200 ms.
The setting range is 10 to 2000 ms (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.

(3) When the watchdog timer times up
"WDT ERROR" is detected and the following status occurs:
1) The CPU module turns off all outputs.
2) The RUN LED on the front of the CPU module turns off and the ERR. LED starts flashing.
3) SM1 turns on and the error codes 5000 and 5001 are stored in SDO.

(4) Precautions

(a) Watchdog timer error

An error is observed within the range of 0 to 10ms.
Set a watchdog timer while considering such an error.
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(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

! | Repeated in
m____-—-—————' 1,000 times
J|/ { wDT H WDT reset
{ NEXT 1

Figure 6.70 Resetting a watchdog timer when the program is executed between the FOR and NEXT instructions

(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 value is measured up to the END instruction.

Internal
Internal processing time Sequence program processing time
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 m_odule internal
processing) processing)

Figure 6.71 Watchdog timer reset

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 keep the same scan time in every scan, use the constant scan function. ((__ 5 Section 6.2)
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6.17 Self-diagnostic Function

(1) Definition
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.

(2) 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.

(3) 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 (SMO, SM1) turn on and the error information (error
code) are 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.

Point />

@® When the Redundant CPU is used, the details of an error occurred in the other system are stored in the special relays
(SM1610 to SM1626) and special registers (SD1610 to SD1636) except when:
+ the other system is during off, reset, or hardware failure,
« "WDT ERROR" (error code: 5000, 5001) is detected, or
« tracking cable has an error (not connected, disconnection, or failure).

uonoun 4 onsoubeIp-Hes /19

@ The details of the following errors that indicate the CPU module status are not stored in the special relays (SM0 and
SM1) and special registers (SDO to SD26), and the ERR. LED does not turn on.
The error details are stored in the error history ([ Section 6.18).
» System switching from standby system to control system... "CONTROL EXE." (error code: 6200)
+ System switching from control system to standby system... "STANDBY" (error code: 6210)

(4) Checking error history
To check the latest error code, select [Diagnostics] — [PLC diagnostics] — "Error log" in GX Developer.
The error history data are backed up using a battery even after the programmable controller is powered off.
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(5) 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.

1) 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 I/O 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).

2) 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.

1) 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 9 Note6.18

Memory card operation error €9 Note6.18

External power supply OFF (setting for future extension) € Note6.18

For example, when "Module verify error" is set to "Continue", an operation is continued from the I/O number

before an error.

For details of errors, refer to "Self-diagnostics list". ((_= (7) in this section)

2) Error whether to continue or stop an operation can be selected in "Detailed

setting" in the 1/O assignment tab of the PLC parameter dialog box

Intelligent function module error

€ Notes.1s 23

The file access error, memory card operation error, and turn-off of external power supply cannot be selected for the
Basic model QCPU.
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(6) 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).

1) Carry out battery check
2) Carry out fuse blown check

3) Verify module

uonoun 4 onsoubeIp-Hes /19
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(7) Self-diagnostics list

The following table shows the self-diagnostics performed by the CPU module.

To check the error messages in the "Error message" column of Table6.27, select [Diagnostics] — [PLC

diagnostics] of GX Developer.

Table6.27 Self-diagnostics list

CPU LED status Basic High
. . Error . T Process | Redundant
Diagnostics message Diagnostic timing module model | Performance CPU CPU
9 status | RUN ERES QCPU | model QCPU
MAIN CPU .
CPU error DOWN « Always Stop Off Flashing (@) O O @]
END
. . END NOT « Execution of the END .
instruction EXEGUTE instruction Stop Off Flashing (@) O O @]
not executed
::;E;Zgram SFCP.END | * Execution of a SFC o of | Frastin 5 5 o .
ERROR program P 9
error
RAM check RAM Power-on/reset Sto Off Flashin O O O (@)
ERROR P 9
Tracking
memory and
trackinry TRK. CIR. * Power-on/reset Sto Off | Flashin x x x o)
9 ERROR « During operation P 9
hardware
error
« Power-on/reset
Operation OPE.CIR- ) )
circuit check | CUIT ERR. !Executlgn of the END Stop Off Flashing (@] (@] O O
instruction
FUSE
F bl Stop/ Off/ | Flashing/
use blown BREAK . Always c?p ashing o o o o
*1*2 Continue | On On
OFF
1/0 interrupt /0 INT. « Occurrence of an )
error ERROR interrupt Stop off Flashing o o o o
H‘ardware « Power-on/reset
failure * Execution of the FROM/
. TO instructions
Intelligent Execution of the
function SP.UNIT intelligent function Stop/ Off/ | Flashing/ o o o o
module error | DOWN 9 ) Continue | On On
* module dedicated
instruction
« Execution of the END
instruction
« Power-on
« Execution of END
processing
« Execution of the FROM/
Control bus CONTROL- TO instructions )
error BUS ERR. « Execution of the Stop off Flashing © © o ©
intelligent function
module dedicated
instruction
» Always
Momentary AC/DC
o Al i ff
power failure | DOWN ways Continue | On o O O O e}
Voltage drop
of power
SINGLEPS.
supply for  Always Continue | On On X O *3 O *3 O
DOWN
redundant
base unit
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Table6.27 Self-diagnostics list (continued)

CHAPTERG FUNCTIONS

CPU

LED status

Basic

High

E P Redundant
Diagnostics mesr:: e Diagnostic timing module model | Performance rg::ss € ;:Uan
. status | RUN | ERR. | qcpy | model acPU
Redundant
power supply | SINGLEPS. .
« Al Conti Ol (e} X * *
Hardware | module ERROR ways ontinue n n O *3 O3 (@)
failure failure
BATTERY BAT.ALM
0 . )
Battery low ERROR Always Continue | On LED On O O O (@]
Module UNIT
o | VERIEY * Execution of the END Stop/ Off/ | Flashing/ o o o o
verification instruction Continue | On On
2 ERR.
Base
) BASE LAY .
assignment ERROR Power-on/reset Stop Off Flashing (@) X X (@]
error
Intelligent
function SPUNIT . Poyver—.on/reset -
module LAY ERR « Switching from STOP to Stop Off Flashing O O O O
assignment ' RUN
error
Intelligent
program SP.UNIT « Execution of the FROM/ Stop/ Off/ | Flashing/ o 04 o o
execution ERROR TO instructions Continue | On On
error!
Intelligent
function SP.UNIT . N
Handling | module VER ERR » Power-on/reset Stop Off Flashing O *4 X O O
error version error
MISSING . Poyver-.on/reset '
No parameter * Switching from STOP to Stop Off Flashing @] O O O
PARA.
RUN
BOOT .
Boot error ERROR « Power-on/reset Stop Off Flashing O O O O
Memory card . )
. ICM.OPE. * Mounting/removal of the Stop/ Off/ | Flashing/
operation A x (@) (@) O
“ ERROR memory card Continue | On On
error
* Power-on/reset
File setting FILE SET " .
error ERROR Writing to programmable Stop Off Flashing (@] O O O
controller
File access FILE OPE. « Execution of an Stop/ Off/ | Flashing/ y o o o
error’! ERROR instruction Continue | On On
Instruction CAN'T » Power-on/reset
execution « Switching from STOP to Stop Off Flashing @] (@] (@] (@]
) EXE.PRG.
disabled RUN
» Power-on/reset
Parameter | PARAMETE | %';fh'"g from STOP to o of | Fashin o o o o
sefting check | R ERROR o P 9
Paramete » Writing to programmable
r error controller
Link LINK » Power-on/reset
parameter PARA.ERR * Switching from STOP to Stop Off Flashing (@) O O O
error OR RUN

O: Self-diagnostics is performed, x: Self-diagnostics is not performed

(To the next page)
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Table6.27 Self-diagnostics list (continued)

CPU LED status Basic High
) . Error ) . Process | Redundant
Diagnostics message Diagnostic timing module model | Performance CPU CPU
9 status | RUN | ERR. | qcpy | model @cPU
SFC SFC . ?Jﬁ:hmg from STOP to
parameter PARA.ERR » Stop Off Flashing O O O (@)
» Writing to programmable
error OR
controller
Parame- -
ter error Intelligent
function
SP.PARA. .
module ERROR » Power-on/reset Stop Off Flashing (@) O O (@)
parameter
error
REMOTE . P0\{ver—.0n/reset .
Password error « Switching from STOP to Stop Off Flashing O O O O
PASS.ERR
RUN
« Power-on/reset
« Switching from STOP to
INSTRUCT.
Instruction code check RUN Stop Off | Flashing O O O O
CODE ERR .
« Execution of an
instruction
. ' MISSING . P0\fver-.on/reset .
No END instruction END INS  Switching from STOP to Stop Off Flashing (@] O O O
' RUN
CAN'T . PoYver—.on/reset .
 Switching from STOP to Stop Off Flashing O O O (@)
SET(P)
RUN
Pointer setting error
CAN'T » Power-on/reset
* Switching from STOP to Stop Off Flashing (@) O O (@)
SET(l)
RUN
OPERA-
Operation * Execution of an Stop/ Off/ | Flashing/
error*1 *3 TION instruction Continue | On On © © © ©
ERROR
FOR to NEXT
instructions FOR NEXT « Execution of an .
structure ERROR instruction Stop off Flashing 0 © © o
error
ALL to RET
i(istructt(i)ons CAN'T Execution of an
EXECUTE . ) Stop Off Flashing (@] O O o
structure instruction
P)
error
:rrrc:)%ram Interrupt CAN'T Execution of an
P EXECUTE , ‘ Stop | Off | Flashing o o o o
program error 0 instruction
Instruction INST. Execution of an
execution FORMAT instruction Stop Off Flashing O O O O
disabled ERR.
SFC
Strucgjr:’egram SFCP.COD | * Switching from STOP to o of | Frastin y o o o
E ERROR RUN P o
error
SFC block
) CAN'T * Switching from STOP to .
z(r)rr;t:guratlon SET(BL) RUN Stop Off | Flashing O O O O

O: Self-diagnostics is performed, x: Self-diagnostics is not performed

(To the next page)
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Table6.27 Self-diagnostics list (continued)

CHAPTERG FUNCTIONS

CPU

LED status

Basic

High

E P Redundant
Diagnostics mesr:: e Diagnostic timing module model | Performance rg;ﬁss € (;J:Uan
- status | RUN | ERR. | qcpy | model acPU
SFC step o
CAN'T * Switching fi STOP t
configuration SET(S) RVJINC ing from ° Stop Off Flashing @] O O O
error
SFC
execution SFC EXE. « Switching from STOP to Sto off Flashin o « y <
ERROR RUN P 9
error
SFCP. _—
SFC syntax FORMAT * Switching from STOP to Stop off Flashing o o o o
error RUN
ERR.
SFC . .
Program operation SFCP.OPE. . !Execut|9n of an Sto'p/ Off/ | Flashing/ % o o o
error -1 | ERROR instruction Continue | On On
check error
SFC
execstri‘;iram SFCPEXE. | - Switching from STOPto | _ . | on . o o o
ERROR RUN
error
SFC block BLOCK Execution of an
execution EXE.ERRO . ) Stop Off Flashing (@) O O O
instruction
error R
SFC step STEP Execution of an
execution EXE.ERRO . . Stop Off Flashing @] O O O
instruction
error R
gf:r:hdog wot Always Sto Off Flashin (@) O O O
. ERROR 4 P 9
CPU error | Supervision
Program PRG.TIME .
Hme-out OVER Always Continue | On On (@) O O O
* Always
» Power-on/reset
« Mounting of tracking
Program, cable
parameter, or » Backup mode change .
. X X X
DIP switch FILE DIFF. « Online change Stop Off | Flashing (@]
mismatch « System switching
« Switching the both CPU
modules to the RUN
status
Operating
status or key | OPE.MODE | « Power-on/reset Continue | Off/ Flashing
R X X X O
Redun- svyltch DIFF. * Always /stop on fon
dant sys- mismatch
emerer Module . Ql:vv:grson/reset
mounting UNIT LAY. ) . .
* Mount f tracki St Off Flash X X X
configuration | DIFF. ounting of tracking op ashing (@)
. cable
mismatch .
« Operation mode change
Memory card
mounting CARD .
status TYPE DIEE. Power-on/reset Stop Off Flashing x X X O
mismatch
Function
disable CAN'T EXE.
< Al Conti O (0] X X X
during current | MODE ways ontinue |- &n " ©
mode

O: Self-diagnostics is performed, x: Self-diagnostics is not performed

(To the next page)
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Table6.27 Self-diagnostics list (continued)

Diagnostics

Error
message

Diagnostic timing

CPU
module
status

LED status

RUN

ERR.

Basic
model
QCPU

High
Performance
model QCPU

Process | Redundant
CPU CPU

Both systems
file
consistency
error
Parameter-
valid drive
consistency
error

CPU MODE
DIFF.

* Power-on/reset

 Execution of the END
instruction

* Mounting of tracking
cable

Stop

Off

Flashing

Tracking data
communicati
on error

TRK.TRAN
S. ERR.

* Always

Continue

Tracking
capacity
excess error

TRK.SIZE
ERROR

« Execution of the END
instruction

Continue

Tracking
cable error or
tracking
transfer
hardware
failure

TRK.CABL
E ERR.

» Power-on/reset

Stop

Off

Flashing

Tracking
cable not
connected,
failure, or
tracking
transfer
hardware

Redun- failure

TRK.
DISCON-
NECT

 Always

Continue

dant sys- | Tracking
temerror | transfer initial
error

TRK.INIT.
ERROR

* Power-on/reset

Stop

Off

Flashing

System
switching
from standby
system to
control

system™d

CONTROL
EXE.

* Always

Continue

Off

System
switching
from control
system to
standby

system'5

STANDBY

* Always

Continue

Off

System
switching
error

CAN'T
SWITCH

« System switching

Continue

Standby
system not
started or
stop error

STANDBY
SYS.DOWN

» Always

Continue

Control
system not
started or
stop error

CONTROL
SYS.DOWN

* Always

Stop

Off

Flashing

Program
memory clear

PRG.MEM.
CLEAR

« Execution of the program
memory copy function

Stop

Off

Flashing

X ©)
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CHAPTERG FUNCTIONS

Table6.27 Self-diagnostics list (continued)

CPU LED status Basic High
) . Error ) . Process | Redundant
Diagnostics message Diagnostic timing module model | Performance CPU CPU
- status | RUN | ERR. | qcpy | model acPU
Memory copy .
function MEM.COPY Execution ‘of the memory Continue | On on < < y o
) EXE. copy function
execution
Tracking
Redunda
tti TRK.PARA.
nt system rs)Zr;r:geter ERROR » Power-on/reset Stop Off Flashing X X x (@]
error
error
Multiple CPU CPU LAY -
system not « Power-on/reset Stop Off Flashing X X X (@]
ERROR
configurable
Another CPU | MULTI CPU | -« Always .
major error DOWN » Power-on/reset Stop Off Flashing © © © x
Multiple CP
e |
Y ) EXE.ERRO « Power-on/reset Stop Off Flashing O O O X
Multiple execution R
CPU error
system i
Multiple CPU CPU
error systems .
) LAY.ERRO  Power-on/reset Stop Off | Flashing O O O x
consistency R
error
Another CPU | MULTI CPU .
minor error ERROR  Always Continue | On On O O O X
Execution of an USER
Annunciator check rx* ) ) Continue | On | LEDturns (@) O O O
instruction
on.
USER
HK>ERR | < E i f
CHK instruction check fE s ) xecutpn oran Continue | On | LEDturns X (@] (@] (@)
- instruction
on.
Boot OK BOOT OK » Power-on/reset Stop Off Flashing x (@] (@] (@)
O: Self-diagnostics is performed, x: Self-diagnostics is not performed
*1. The operation status can be changed to "Continue" with the parameter setting in GX Developer.
(The default is set to "Stop".)
*2: This option can be set "not checked" (set "checked" by default) with the parameter setting of GX Developer.
*3: In multiple CPU systems, when the serial numbers of all the CPU modules (first five digits) are "07032" or later, this error is detected from
the CPU No.1 only.
*4: The CPU module function version B or later supports the detection of this error.
*5:  Since this diagnostics indicates CPU module status, the error message is not displayed in the "Current Error" field on the PLC

diagnostics screen of GX Developer.
This error is displayed in the Error history field only.

Point/

When the Redundant CPU is used, the details of an error occurred in the other system are stored in the special relays
(SM1610 to SM1626) and special registers (SD1610 to SD1636) except when:

+ the other system is during off, reset, or hardware failure,
+ "WDT ERROR" (error code: 5000, 5001) is detected, or
« tracking cable has an error (not connected, disconnection, or failure).
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6.17.1Interrupt caused by an error #notes.19

The CPU module can execute an interrupt program for the interrupt pointer of the error occurred.

(1) Interrupt by an error that can be set to "Continue" or "Stop" in the PLC RAS tab

For an error that is set to "Continue" in the PLC RAS tab of the PLC parameter dialog box, an interrupt can be
executed only for the error.
For an error that is set to "Stop", an interrupt program for all of stop errors (132) is executed.

(2) Errors corresponding to interrupt pointers #notes.20
Figure 6.72 shows the errors corresponding to respective interrupt pointers.

Interrupt pointer Error message

132 All of stop errors™ o
133 SINGLE PS.DOWN2 }
134 UNI VERIF ER
FUS BREA OFF
SP.UNI ERRO
MULTI CPU ERROR
135 OPERATI ERRO
SFC OPE.ERR
?):(CI::’OEC\(/IIEEISRRO En"‘ors fgr waI\'ich the operation mode af‘ter thg en:'or is set
to "Continue", or errors that are set to "Continue" from
136 ICM.OPE.ERR selection of "Stop/Continue"
FIL OPE.ERR
137 N/A
138 PRG.TI OVE
139 CHK instruction
Annunciator detection
140 CAN' SWIT
141 STAND vy

Figure 6.72 List of the error-interrupt pointers

*1: If any of the following serious errors occurs, the interrupt program of 132 is not executed.
* MAIN CPU DOWN
« END NOT EXECUTE
* RAM ERROR
* OPE CIRCUIT ERR.
*2: In the case of a multiple CPU system that includes any High Performance model QCPU or Process CPU, this is applicable
to CPU No.1 only.

€ notes.19 23

Since no interrupt pointers for errors are provided for the Basic model QCPU, even if an error due to a fault of the CPU
module itself occurs, no interrupt can be executed.

€D Note6.20 Process|

For the High Performance model QCPU and Process CPU, interrupt pointers 140 and 141 cannot be used.
Also, 133 is applicable to the module whose serial number (first five digits) is "07032" or later.
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CHAPTERG FUNCTIONS

Point />

Execution of interrupt pointers, 132 to 148, are disabled when the system is powered on or when the CPU module is reset.
To use any of 132 to 141, enable the interrupt with the IMASK and El instructions.
For details of the IMASK and El instructions, refer to the following.

[Z~ MELSEC-Q/L Programming Manual (Common Instruction)

(3) Precautions when using the Redundant CPU

(a) When using the interrupt program of interrupt pointer 141
141 is an interrupt pointer that is used when the control system is switched to the standby system.
Note that the interrupt program of 141 is executed in the new standby system (the former control system) after
the system switching. Therefore, pay attention to the following.

1) Control system judgment flag and Standby system judgment flag in the special

relay (SM1515 and SM1516)
The Control system judgment flag and Standby system judgment flag indicate the standby system (SM1515:
OFF, SM1516: ON).

2) When changing tracking target devices
When change of tracking target devices has been programmed for the interrupt program of 141, devices of
the new standby system are overwritten with device data of the new control system (which is the system
switched from the standby system) by tracking transfer.

To change the tracking transfer devices in the interrupt program of 141, perform the following.
« In the Tracking settings tab of the Redundant parameter dialog box (I~ Section 8.2(2)), remove the
devices from the tracking transfer target.

» Create a program so that the tracking target device data will be transferred to other devices for the

change.

3) Outputs to the modules on the main base unit and network modules
Because the interrupt program of 141 is executed in the new standby system, the following outputs are not

performed.

* Output (Y) to the modules mounted on the main base unit

» Output (Y) to the MELSECNET/H remote 1/O network

» Transmission from the link relay (B) and link register (W) to other stations on the MELSECNET/H remote
I/O network and MELSECNET/H PLC to PLC network

6.17.2LEDs indicating errors

When an error occurs, the LEDs on the front of the CPU module turns on/flashes. ((_=~ Section 6.21)
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6.17.3Error clear

The CPU module can clear an error by a program if the error does not stop program operation.

(1) Procedures for error clear

Clear an error by the following procedures.
* Resolve the error cause.
 Store the code of the error to be cleared in the special register SD50.
» Turn off and then on the special relay SM50.
* The error is cleared.

(a) Procedures for error clear in case of multiple errors
When the latest error (error stored in the special register SD0) is cleared, error information stored in special
relays and special registers (SM0, SM1, SM5, SM16, SDO to SD26) are cleared and therefore information on
errors that have not been cleared cannot be obtained from the special relays and special registers.
For the errors that have not been cleared, obtain the past errors from the error history.

(Z= Section 6.18) and clear the errors.
(2) Status after error clear

When the CPU module is recovered by clearing the error, the special relay, special register, and LEDs affected by
the error return to the status before the error.
If the same error occurs after clearing the error, it is logged in the error history again.

(3) Clear of annunciator

When multiple annunciators are detected, only the first detected "F" is cleared. ((_ = Section 9.2.5)

Point/’

@® When an error is cleared by storing the code of the error to be cleared in SD50, the last digit of the code number is
ignored.

When the error code 2410, 2411, or 2412 occurs, clearing the error by storing 2412 in SD50 also clears
the error codes 2410 and 2411.

@® If the CPU module is not an error cause, the error cannot be resolved by using the special relay (SM50) and special
register (SD50).

Example| Since "SP. UNIT DOWN" indicates an error occurred to the Q bus, the error cannot be resolved by using
the special relay (SM50) and special register (SD50).

To resolve the error cause, refer to the following.
[ 7~ QCPU User's Manual (Hardware Design, Maintenance and Inspecting)
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6.18 Error History

This function stores an error detected by the self-diagnostic function and the detection time as an error history in a
memory.
Select [Diagnostics] — [PLC diagnostics] of GX Developer to check the history.

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.

(" Section 6.5)

6.18.1Basic model QCPU

(1) Storage area

16 latest error logs are stored in the latched error history storage memory of the Basic model QCPU.

(2) Storage data
If the same error occurs several times while the CPU module is on, the error logs are stored in the error history
storage memory once.

(3) How to clear error history

To clear the storage memory for error history, select [Diagnostics] — [PLC diagnostics] in GX Developer and click

the | Clear log | button.

This method clears all data stored in the storage memory for error history of the Basic model QCPU.
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6.18.2High Performance model QCPU, Process CPU, and Redundant CPU

(1) Storage area

16 latest error logs are stored in the latched error history storage memory of the CPU module.
When more than 16 error logs are stored, the logs can be stored in a file in a memory card by the setting in the
PLC RAS tab of the PLC parameter dialog box.

Table6.28 Storage area for error history file

Storage area Number of storable logs

Built-in memory and a file in set memory card Up to 100 (can be changed.)”

*1: When the number of storable logs are exceeded, the latest error log is stored by deletion of the oldest error log.

(2) Storage data

Clear the history file in a memory card and transfer the 16 logs in the error history storage memory of the CPU
module to the history file when:

* The number of logs in the parameter history file is changed during operation or
* The number of logs in mounted memory card differs from the ones set in the parameter.

Point/’

Even if a memory card does not contain an error history file set in the parameter, the CPU module will not cause an error.
In this case, the CPU module stores the latest error in the error history storage memory of the CPU module only.

(3) How to clear error history

To clear the storage memory for error history and error history file, select [Diagnostics] — [PLC diagnostics] in

GX Developer and click the | Clear log | button.
This method clears all data stored in the storage memory for error history of the CPU module and error history file
in a memory card.
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6.19 System Protection @notes 21

The CPU module has protection functions (system protection) to prevent programs being modified by a third party
other than the designer with GX Developer or serial communication module.

Table6.29 System protection types

File that can be Valid
Protection target Description Method . Reference
protected timing
) Prohibits all remote
All files

operation directions from Turn on the dip switch of the

i " devices are also Always -
Entire CPU module ( such as GX Developer to | CPU module (SW1). 4
protected.)
the CPU module.
In units of memory ) Prohibits writing to a Turn on the write protect
. All files . Always -
cards” memory card. switch of a memory card.
» Changes the attribute
for each file to either of
the following.
» Read/write (reading/ o
* Program . Make setting in the .
. . - writing to programs) . . Section
In units of files » Device comment e Password registration Always
" ) prohibition 6.19.1
* Initial device value screen.

» Write prohibition
(operations regarding
writing such as writing
to programs and tests)

*1: The Basic model QCPU does not support the system protection in units of memory cards and for entire CPU module since it cannot use
a memory card.

Point/’

The following functions set in the PLC parameter dialog box or with the dip switches of the CPU module are performed even

when the dip switch of the CPU module (SW1) is turned on and the system protection is activated.g Note6.21
* Boot from the standard ROM and memory card
+ Auto writing to the standard ROM

uonosjold Welshks 61°9

€ notes.21 23

The Basic model QCPU does not support the system protection with the dip switch.
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6.19.1Password registration

This function prohibits reading and writing data such as a programs and device comments in the CPU module with
GX Developer.

(1) Valid password range
The password can be registered with program, device comment, and initial device values files in the specified

memory (program memory, standard ROM, and memory card). 9Note6.22

(2) Operations that can be prohibited

The following two operations can be prohibited.

» Reading and writing a file
» Writing a file

When a password has been registered with a file, GX Developer cannot operate the file unless entered password
does not match with the registered password.

(3) Setting method

Select [Online] — [Password setup] or click the| Password Setup| button on the Write to PLC screen in GX

Developer.
Password registration/change g|
Pazaword is st up far the PLC and the project curently selected an Gz Developer.
- (e)
(a)—f—» Target memary | Program memon/Device meammaon ﬂ L ﬁf (f)
[iata bype [ata name Registration | Pazsword | Registration condition I;
1 |Program MalM * “Wite protect -~ |
2 |Program AN * Read™rite pratect «
3 |Program [ EA s e -
4 |Program MAIMNT
5 |Frogram FaINg Fead write protect
£ |Program b&ING Hlear
7 |Program MaINE “wirite protect -
g |Program MAINTF “wirite protect -
9 |Program MalNg “Wiike protect -
10 |Program [ AR “Wiike protect - | T
(b)— 4 T t (d)
Characters that can be uzged in pazsword ©
4 characters. Mumbers ahd 42, a-2. Case senzitive.
Batch Settings... | Execute | Cloze |

Figure 6.73 Password registration/change screen

€ notes.22 2B

The valid password range of the Basic model QCPU can be set for program files, device comment files, and initial
device values in the program memory.
The range cannot be set for the standard ROM and memory card.
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(a) Target memory
Select a memory storing a file where a password is to be registered.

(b) Data type

Displays the type of a file stored in the target memory.

(c) Data name

Displays the name of a file stored in the target memory.

(d) Registration

Displays "*" when a password has been set to the target file.

(e) Password

Enter current password or a password to be registered.
The Registration Condition column can be set after setting a password.

(f) Registration Condition
1) Write protect

Writing to a password-protected file is prohibited (reading is allowed).

2) Read/Write protect

Reading and writing to a password-protected file is prohibited.

3) Clear

The set password is cleared (entering the current password is necessary).

(4) Precautions

A password registered with a file cannot be read from the file.
Forgetting the registered password disables the following operations.

(a) Basic model QCPU
* Program memory: Format PLC memory
» Standard ROM: Write the program memory to ROM

(b) High Performance model QCPU, Process CPU, and Redundant CPU

* Program memory and memory card: Format PLC memory
» Standard ROM: Batch-writing

Make sure to record the registered password and store the recording paper.
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6.19.2Remote password #Notes.23

(1) Definition
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.

(2) Settable modules and the number of settable modules

Table6.30 shows the modules for which the remote password can be set and the number of settable modules.

Table6.30 Settable modules and the number of settable modules

Settable module Number of settable modules

Ethernet module 4

Serial communication module "

8 1

Modem interface module

*1: When GX Developer Version 6 or 7 is used, the number of settable modules is 4.

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 using the CPU module.
For the number of mountable modules in the system, refer to the following.

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

@®  For details of the remote password of each module, refer to the following.
[ 7 Manual for each module

€ notes 23 23

When using a remote password for the Basic model QCPU or High Performance model QCPU, check the versions of

the CPU module and GX Developer. ([_ = Appendix 2.1, Appendix 2.2)

6-110



CHAPTERG FUNCTIONS

(3) Flow from remote password setting to reflection of the password

Set a remote password ([_ 5 (5) in this section) and then write it to the CPU module.
The remote password is transferred to the target module when the CPU module is powered off and then on or is

reset. ([ (2) in this section)

GX Developer

Ethernet

Ethernet module

Checks the remote
Transfers a remote password.
password to the
Ethernet module when
the CPU module is
powered off and then

on or is reset. o o
I
© ©
)
da
3 @
2 3
=
G

GX Developer -+ - Sets, !
- changes, or 28
. 20
clears S S
o

the remote password and writes
the result to the CPU module.

Figure 6.74 Outline of a remote password
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(4) Remote password lock/unlock
Unlock the remote password of a serial communication module via a modem or the Ethernet module via Ethernet.
When entered remote password matches with the registered password, the module can access the CPU module.

=
GX Developer - Unlocks (releases) the remote password
and accesses the CPU module.
When a line is closed, the remote password is
locked.

Ethernet

]

Ethernet module

Checks the remote
Transfers a remote password.
password to the
Ethernet module when
the CPU module is
powered off and then
on or is reset.

GX Developer

Figure 6.75 Outline of locking/unlocking a remote password with an Ethernet module
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(5) Procedures for setting/changing/clearing a remote password

(a) Setting a remote password

« In the project data list of GX Developer, select [Parameter] — [Remote pass]

Remote password setting

For the
QJ71E71, configure
setting in "Detail".

Remote password settings

Fazsword zettings X
Characters that can be used in pazsword

4 characters. Mumbers, 42 a-z,
Special characters.

Password

FPazsword active module zettings

Model name Startdr’ Condition
GIFIER 0ona Detail 4
GJ71C24/Ch0 oma

LR ENENEN ENE

Mecessary zefting] Mo sefting 7/ Already zet )

Clear Setting completion Cancel

Figure 6.76 Remote password settings screen

Table6.31 Setting items on the Remote password settings screen

Item Description Setting range/option
. Four characters or less (alphanumeric
Password settings Enter a remote password. )
characters, special symbols)
* QJ71E71
Model name Select a model name.

* QJ71C24/CMO
* Basic model QCPU:

00004 to 03EO0H
Start X/Y Set the start address of the module. | <« High Performance model QCPU, Process
CPU, and Redundant CPU: 00004 to
OFEOH

Password active
module settings

Detail - -

User connection No. Select user connection No. Connection 1 to Connection 16

Auto open UDP port

FTP transmission port
(TCP/IP)

System GX Developer transmission | Select a valid port of the remote
connection port (TCP/IP) password.

GX Developer transmission
port (UDP/IP)

HTTP port

» Connect GX Developer to the CPU module.
Write a set remote password to the CPU module.
In multiple CPU systems, write a remote password to the control CPU of the module to which the remote
password is to be set.
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Point />

@  After setting a remote password, store the parameters to the program memory (drive 0). 9Note6.24
If not, the remote password function does not work properly.

@® For boot operation, store the parameter file to the standard ROM or memory card and make setting in the Boot file tab

of GX Developer so that the parameter file is transferred to the program memory.g Note6.24
Then, set the parameter-valid drive of the dip switch to the standard ROM or memory card storing the parameter file (If
setting the parameter-valid drive to the program memory, the boot operation does not normally operate).

(b) Changing a remote password

Change set password in the Remote password settings screen and write a new password to the CPU module.
(c) Clearing a remote password

» To delete set remote password, click the button in the Remote password settings screen.
» Write a remote password with GX Developer.

€ notes.24 2D

The Basic model QCPU always stores parameters in the program memory.
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6.20 System Display of CPU Module with GX Developer

When the CPU module is connected to GX Developer, this function can check the following items of the modules

on the base unit in the System Monitor screen.

* Installed status

+ Pa

rameter status

* Module's Detailed Information

* Product information

System Monitor
(1) — i Ppinstalled status Baze ¢

(2) —tpr

E

5

Base  Moduls

MagterPLC-» (¢ Main base
Powe 77 BJET | Unmaf U nmof Linmo
rsu LF21{BT1T |unti [unti |unti
PRIV 25 |32pt [hg |ng  |ng

Q25HCPU |32t
1

OO ssmn
OO ssmn
SR GRSl

tatus
. Madule system error m Madule errar D Module warning Detailed inf. of power supply.
B Module chanee Stop monitor Glose
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Figure 6.77 System Monitor screen
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Figure 6.78 System Monitor screen (Redundant CPU)
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(1) Installed status
The following information of the module mounted on the selected base unit can be checked.

» Control CPU (except the Basic model QCPU)

+ Model name”

* Number of points

"Unmounting" is displayed in the field of a number of slot where a module is not mounted.
When using a redundant base unit, mounted status of the power supply module is also displayed (not displayed
for the Basic model QCPU).

*1: The model name of a module on a slot to which "Empty" is set in the 1/0 assignment tab of the PLC parameter dialog box
is not displayed.

(2) Parameter status
The following information on the module on each slot of the selected base unit can be displayed.
* 1/0O number
* Module type
* Number of points
If setting configured in the 1/0 assignment tab of the PLC parameter dialog box and the mounted status differ,
“None 0 pt” or an assignment error is displayed.
Therefore, change the 1/0 assignment setting so that it may match with the mounted status.
When using a redundant base unit, operating status of the power supply module is also displayed. (not displayed
for the Basic model QCPU).

(3) Base
The status of the base unit and modules on the base unit can be checked.
When there is even one faulty module, the "Module" field color changes according to the status described at the
bottom of the screen.

(4) Mode #note6.25

Use this option for online module change.
For online module change, refer to the following.

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

[~ 5~ Manual for the module supporting the online module change

(5) Diagnostics

Click this button to check an error and status of the selected module.

D Notes.2s EET

Since the Basic model QCPU and High Performance model QCPU cannot be changed online, "Mode" cannot be
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(6) Module's Detailed Information

Click this button to check the details of the selected module.
For details of the intelligent function module, refer to the manual for the intelligent function module used.

(7) Base Information

The "Overall Information" and "Base Information" can be checked.

(a) Overall Information

The number of base units and the number of modules on the base units can be checked.

(b) Base Information

The name, the number of slots, type, and the number of modules of the selected base unit can be checked.

(8) Product Inf. List

Individual information (Type, Series, Model name, Points, I/0 No., Master PLC, Serial No., and Ver.) of the
mounted CPU module, I/0 modules, and intelligent function module can be checked.

Serial  Function
number  version

Product Information List El
C C ] QOEHCPT z 3| b
0-0 Intelli. @ QI71E71-100 Jzpt 0000 - 080420000000000 D
0-1 Intelli. @ QI71CZ4H Jzpt 0020 - 0B0320000000000 b
0-z - - None - - - - -
-
GEW file creating Close

Figure 6.79 Product Information List screen
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(9) Detailed information of power supply module
This screen displays "ON/OFF status", "Error existence", and "Number of momentary power failures" of the power
supply module.
This screen can be displayed when using the power supply module supporting a redundant base unit and this

screen.
Detailed infor mation of power supply module ﬁ|
OMADFF status [al :
Error exiztence Mot exist
Mumber of 0
maormentary power
failures
Figure 6.80 Detailed information of power supply module screen
Table6.32 Description of the Detailed information of power supply module screen
Item Description
ON/OFF status Displays the status of an input power supply to the redundant power supply module.
Error existence Displays whether a failure (error) occurs in the redundant power supply module.

* When the redundant power supply module of redundant main base unit is selected Displays
the number of momentary power failures of the redundant power supply module on the
redundant main base unit (display range: 0 to 65535).

» When the redundant power supply module of redundant extension base unit is selected
Displays "-" and the number of momentary power failures is not counted.

Number of momentary
power failures

Point />

® In multiple CPU systems, the Detailed information of power supply module screen can be displayed only:
» when GX Developer is connected to CPU No. 1, or
» when serial numbers of all CPU modules (first five digits) are "07032" or later.

@® Double-clicking the area of power supply module in "Installed status" can also display the screen.

1]z [ @
- - |MasterPLC- | -

Detailed information of power supply module  [5)

25PRH |

ystem & ' ON/OFF status  [ON §T Tlogs

antral system '

ebug mode D D D E> Error existence Mot exist
Mumber of i}

mamentary power
failures

Displays the detailed screen
Double-click of power supply module
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(10)Memory copy status
This item indicates the execution status of memory copy from the control system CPU module to standby system
CPU module.
* During normal operation

* During memory copy from the control system CPU module to standby system CPU module

-| Copying memorny... 100% completed. =

» Tracking cable error

-| Tracking cable trouble |

Figure 6.81 Memory copy status

(11)Status of the other system

This item indicates the status of the other system.
* During normal operation

o

* When an error occurs

+

Figure 6.82 Status of the other system

When the Redundant CPU is in the debug mode, however, this item indicates normal operation status even if an
error has occurred in the other system (error status is not indicated).

For details of the system monitor of GX Developer, refer to the following.
[T GX Developer Version 8 Operating Manual
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6.21 LED Display

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)

1) 2) 3) 4)
— —————
— — [ —
POVI\?ILEJE E RUNEX mobe [ mopE sackur[J
ERR [ ERR(EX Egg % RUN (] controL (]
vsER ERR.[E] sysTemA ]
BaT 1 USER E system s
BAT.
sooT [ Bo0T [

1): Basic model QCPU (Q00JCPU)

2): Basic model QCPU (Q00CPU, Q01CPU)

3): High Performance model QCPU and Process CPU
4): Redundant CPU

Figure 6.83 LEDs on the front of the CPU module
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6.21.1Methods for turning off the LEDs

(1) Methods
(a) Basic model QCPU

To turn off the ERR.LED, remove the error cause and then operate the special relay SM50 and special register
SD50 to clear the error (except for reset operation).

(b) High Performance model QCPU, Process CPU, and Redundant CPU

The LEDs can be turned off by the following operations (except for reset operation.)

Table6.33 Methods for turing off the LEDs

Applicable LED

Method for turning off the LED
ERR. USER BAT. BOOT

Execute the LEDR instruction after resolving the error. O O O X
After resolving the error, clear the error by the special relay SM50 and special

register SD50"" (operation continuation error only). © © © .
Turn off the LED by the special relay SM202 and special register SD202." X @] X @]

O: Valid, x : Invalid
*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 an code of an error to be cleared.
For details of error codes, refer to the following.

[ 5~ 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 : Setan LED to be turned off.

I
N
b15 b8 b4 b0 E
soo [ [ [ [ [ [ [w[ [ [ [w[ [ [ [ | o
) ) &
BOOT LED USER LEDO: Not turn on. §

1: Turns on.

Figure 6.84 Bit structure of the special register SD202

Configure setting to turn off each LED as follows:

* Turning off both the Boot LED and USER LED : SD202 = 1101
* Turning off only the BOOT LED : SD202 = 100H
 Turning off only the USER LED : SD202 = 10H

SQ31 oY) 4o Buiny 10} SPOYBN 112’9

(2) Methods for not turning on the ERR. LED, USER LED, and BAT. LED

There is a priority in indications of the ERR.LED, USER LED, and BAT.LED. ([_ > Section 6.21.2)
When an 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.

6-121



6.21.2LED 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.
The priority can be changed (set it to the 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.
Basic model QCPU
Default value of cause number

15 to 1211 to 87 to 43 to Obi 15 to 0 bit
SD207| Priority 4 | Priority3 | Priority2 | Priority 1 | w»sp27| 0 | 0o | o | o |

S

.
Cause number setting area

SD208| Priority 8 | Priority 7 | Priority6 | Priority 5 | wsp28 0 | 7 | o | o0 |

Cause number setting area
SD209><><’ Priority10‘ Priority9| -PSD209| 0 | 0 | 0 ‘ 0 |

Ignored Cause number setting area

High Performance model QCPU and Process CPU

Default value of cause number
15 to 1211 to 8 7 to 4 3 to 0 bit 15 to 0 bit

SD207| Priority 4 ’ Priority 3 ’ Priority 2 ‘ Priority 1 | »SD207| 4 | 3 | 2 ‘ 1 |

Cause number setting area
SD208| Priority 8 | Priority 7 [ Priority 6 | Priority 5 | w»sp208 8 | 7 | 6 | 5 |

.

.
Cause number setting area

SD209| ——— | ————_ | Priority 10 | Priority9 | »sD209 0 | o | A | 9 |
Ignored Cause number setting area
Redundant CPU
Default value of cause number
15 to 1211 to 8 7 to 4 3 to 0 bit 15 to 0 bit
$D207( Priority 4 | Priority 3 | Priority2 | Priority 1 | w»sp207| 4 | 3 [ 2 [ 1]

N

Cause number setting area
SD208[ Priority 8 | Priority 7 | Priority 6 | Priority 5 | w»sp28| 0o [ 7 [ 6 | 5 |

Cause number setting area
SD209| | Priority 11 | Priority 10 | Priority 9 | wsp29 0 | B | 0 | 9 |

Ignored Cause number setting area

Figure 6.85 Special registers and bit structure regarding a priority
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(2) Priorities and cause numbers
The following table shows the description and priority of the cause numbers set to the special registers SD207 to

CHAPTERG FUNCTIONS

SD209.
Table6.34 List of cause numbers and priorities
Cause
Priority number’! Displayed error message Remarks
(Hexadecimal)
+ AC/DC DOWN » Power-off
1 1 + SINGLE PS.DOWN™ * Redundant base unit power supply voltage drop
+ SINGLE PS.ERROR™ + Redundant power supply module fault
* UNIT VERIFY ERR. L
* I/0 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
* FILE OPE.ERROR * File access error
« OPE. MODE DIFF.” + Operating status or key switch mismatch
« CAN'T EXE.MODE™ + Function disable during current mode
4 4
« TRK.TRANS.ERR." « Tracking data communication error
+ TRK.SIZE ERROR™ « Tracking capacity excess error
v * Tracking cable not connected, failure, or tracking
* TRK.DISCONNECT .
transfer hardware failure
» Constant scan setting time-out error
* PRG.TIME OVER . o
5 5 * Low-speed execution monitoring time-out error
* MULTI CPU ERROR * Another CPU error in multiple CPU systems
6 6 « CHK instruction ™ -
7 7 » Annunciator -
8 8 - -
9 9 * BATTERY ERROR -
10 A - -
« CAN'T SWITCH™ « System switching error
11 B « STANDBY SYS.DOWN™3 « Standby system not started or stop error
+ MEM.COPY EXE™ * Memory copy function execution

: The Basic model QCPU can set the cause number 7 (annunciator) only.

: For the High Performance model QCPU and Process CPU, check the version of the CPU module. (__ 5 Appendix 2)
: The Basic model QCPU, High Performance model QCPU, and Process CPU cannot display the error message.

: The Basic model QCPU cannot use the CHK instruction.
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Point />

@® Toremain 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".

[Example]
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".

- SD209 >« SD208 > SD207—>|

[olofafolsf7[els][af3]o]1]

Figure 6.86 Cause numbers stored in SD207 to SD209

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.

@ If"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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6.22 High Speed Interrupt Function #notes.2s

When an interrupt program is created using the high speed interrupt pointer (149), the entire program can be executed
at a high speed, being interrupted at intervals of 0.2ms to 1.0ms.

Also, this function improves the 1/0 response because I/O signal data within the parameter-set range and intelligent
function module buffer memory data are refreshed before and after execution of the high speed interrupt program.

This allows high-accuracy control such as precise position detection.

Interrupt interval: 0.2ms (parameter setting)

Step 0 N END

Main routine program | AR
(scan time 1ms) :

|

\
\

R

H

<« —L
 y —
<« —L

> ——

T
T

149 interrupt program

Main routine program 4' }—

Waiting time H
High speed interrupt start ;—1
Input (X) ;—!
Buffer memory reading ;—!
149 overhead ;—|

High speed interrupt

program execution i
Buffer memory writing i—|
Output (Y) H
High speed interrupt end i—|

uonoun4 ydnusyul paads ybiH zz'9

Figure 6.87 High speed interrupt timing chart

The high speed interrupt function includes the following:

* High speed interrupt program execution function: [~ 5~ Section 6.22.1
- High speed I/O refresh and high speed buffer transfer functions: [~ 3~ Section 6.22.2

9 Notes.2c CXD =

The Basic model QCPU, Q02CPU, Process CPU, and Redundant CPU do not support the high speed interrupt

function.
When using the high speed interrupt function for the High Performance model QCPU, check the versions of the CPU

module and GX Developer. ([ 5 Appendix 2.2)
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6.22.1High speed interrupt program execution function

This function executes an interrupt program according to the high speed interrupt pointer (149).

(1) Setting method

In the PLC system tab of the PLC parameter dialog box, click the | High speed interrupt setting | button in the

System interrupt settings area.
Enter a value in the range of 0.2 to 1.0 (ms) for "High speed interrupt 149 fixed scan interval".

High speed interrupt setting !‘

High speed interrupt
10 - e
( 149 fired scan interval o3 (e Mas] } Set a value within
High speed /0 refresh sething the range Of 02 to

Asgignment method 1.0ms.
" Paints/Start

(* Start/End

Tupe Points([DEC] | Start{HEX.) EndHEX.]
% input
2 Input
% input
% input
2 Input
% input

't output
¥ output
' output
" output
¥ output
' output

High speed buffer transfer satling| Drefault | Check | S End Y Cancel |

Figure 6.88 High speed interrupt setting

(2) Precautions

(a) High speed interrupt while interrupt is disabled

The high speed interrupt program is not executed while interrupt is disabled.
It becomes executable when interrupt is enabled.
For the items that cannot start the high speed interrupt due to disabled interrupt, refer to Section 6.22.4(3).

(b) When a high speed interrupt is ignored

If the interrupt-disabled period continues longer than the set interrupt interval, a high speed interrupt may be
ignored.

High speed interrupt is ignored once when it occurs twice during interrupt-disabled period.

(c) High speed interrupt program execution

This function is executed when all of the following conditions are satisfied.

» The El instruction is being executed.

» The CPU module is in the RUN status.

» The high speed interrupt pointer (149) is not masked by the IMASK instruction.
(By default, it is not masked.)

For the IMASK and El instructions, refer to the following.
[ > MELSEC-Q/L Programming Manual (Common Instruction)
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6.22.2High speed I/O refresh and high speed buffer transfer functions

High speed /O refresh is a function that updates 1/0O signal data between /O modules and intelligent function modules
and the CPU module at the specified interrupt intervals.

High speed buffer transfer is a function that updates data between intelligent function module buffer memories and
CPU module devices at the specified interrupt intervals.

(1) Setting method
Set the following in the High speed interrupt setting dialog box.

» "High speed interrupt 149 fixed scan interval"
» "High speed I/O refresh setting"
» "High speed buffer transfer setting"

High speed interrupt setting El

High speed intenupt
' spesdintanp 10 ms (0. 2ms-1.0ms)

149 fived scan interval

High speed /D refresh setting

Assignment method
" Paints/Start

(* Start/End

A

Set refresh ranges for X/Y.

Type Paints[DEC.| StartHEX.] End[HEX.]
# input
# input
* input
. input
. input
= input
T output
T output
T output
T output
* autput
* output

Defaul | Check | End | Carcel |

To set ranges for the high speed buffer transfer, click here.

[o)]

N

N

T

Q

0

©

4 . [0]

High speed buffer transfer setting 3] @

Qo

Assignment methad Bulfer memory address —

 Paints/Start  DEC Z

& Stant/Erd 5 HEX. [©]

4

3

Stating | Ponis | Buller memory | Buffer memery PLCside | PLCsids .g

ype 1/ONo_ | [DEC] stat end device starl | _device end =
uifer 122

e o

uifer1ea S

ufer rea o

uffer rea f=o

uffer re o

uffer wiite =]
uffer wits
uffer wrike
uffer wiite
uffer wiite
uffer wiite

Detaut Cheek | End Caneel |

Figure 6.89 High speed interrupt setting dialog box

suonouny Jajsuel) Jayng paads ybiy pue yseuel O/ peads ybiH 2'2zZ'9
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Table6.35 High speed 1/O refresh setting and high speed buffer transfer setting

Item

Setting item

Description

Restriction

Number of
settings

Points (DEC.)

Number of transferred bits
(16 to 14096)

Start device number

* 1/0 modules and intelligent function

Up to six settings

High speed /0O Start (HEX.) for X input and Y
. (X0 to XOFFO0/Y0 to YOFFO) modules only
refresh setting - Specif fio| £16 onlv "1 output,
End device number * Specify multiples of 16 only respectively
End (HEX.) (X0O0E to XOFFF/YOOE to

YOFFF)

Starting I/ONo.—= 10H
(0 to FFH)

Number of transferred
words

Starting I/0 No. (HEX.) Intelligent function modules only 2

Points (DEC.)
« Intelligent function modules only

Up to six settings
for read and write,
respectively

High speed buffer
transfer setting

Start address
(0 to FFFFy)

End address
(FFFD to FFFFR)

Start device number

Buffer memory start « Specify even addresses and even

words only "3

Buffer memory end

PLC side device start
PLC side device end

D, W, R, and ZR only
End device number

*1:  Only multiples of 16 can be set for both the start device number and the number of transferred bits.

*2: The AnS/A series special function modules are not included because the AnS/A series extension base unit (QA1S5C1B, QA1S61B,
QA1S6ADP+A1S500B/A1S6B, QA6[1B, and QA6ADP+A5C1B/A6[1B) cannot be connected.
If connected, "PARAMETER ERROR?" (error code: 3006) occurs.
This "PARAMETER ERROR" (error code: 3006) also occurs when an error is detected during the intelligent function module mounting
status check or buffer memory size check.

*3: An odd address is allowed only when the specified number of transferred words is 1.

Point/’

Use of a main base unit is recommended for these functions.
(Access time to modules mounted on a main base unit is shorter than access time to modules on an extension base unit.)

(2) Execution of the high speed /O refresh and high speed buffer transfer
functions
These functions are executed when all of the following conditions are satisfied.

» The El instruction is being executed.

* The CPU module is in the RUN status.

» The high speed interrupt pointer (149) is not masked by the IMASK instruction.
(By default, it is not masked.)

For the IMASK and El instructions, refer to the following.
[ 7~ MELSEC-Q/L Programming Manual (Common Instruction)
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6.22.3Processing time

The following shows each processing time during the period from the start to the end of the high speed interrupt

function.

Main routine program 4{ }7
| l A
Waiting time H
High speed interrupt start H
Input (X) —
Buffer memory reading —

149 overhead —

High speed interrupt
program execution !

Buffer memory writing

Output (Y) H
High speed interrupt end —

Figure 6.90 The start-to-end high speed interrupt function processing

Table6.36 Processing times related to the high speed I/O refresh and high speed buffer transfer

Item Processing time

Up to 37.5Us (More than 37.5 Us may be required to process some of instructions.)
Waiting time Up to 40 UL s when any of CC-Link |IE Controller Network modules, MELSECNET/H modules, CC-
Link modules, and intelligent function modules are mounted on an extension base unit.

High speed interrupt start+High

speed interrupt end 22/ts

Main base unit: Time=0.14 X (total of X points)+0.65X (number of settings)+0.85

Extension base unit: Time=0.21 X (total of points)+0.65 X (number of settings)+0.85
(Calculation example) When a main base unit is used, the number of settings is 1, and 16 points

are set for X, the time is 3.74 Us.

X input

Main base unit:

16 words or less +«+ Time=0.47 X (total number of transferred words)+2.85X (number of
settings)+0.95

* More than 16 words++* Time=0.5 X (total number of transferred words)+0.95

Extension base unit:

16 words or lesses Time=1.07 X (total number of transferred words)+2.85X (number of
settings)+0.95

» More than 16 words <++ Time=1.1 X (total number of transferred words)+0.95

(Calculation example) When a main base unit is used, the number of settings is 1, and two words

Buffer memory reading

are to be transferred, the time is 4.74 U s.

149 overhead 41 Us

High speed interrupt program

. Depends on the user-created interrupt program.
execution

(To the next page)

6-129

aw Buissadold €229

uonoun4 ydnusyul paads ybiH zz'9




Table6.36 Processing times related to the high speed I/O refresh and high speed buffer transfer (continued)

Item Processing time

Main base unit:

+ 16 words or less *+» Time=0.47 X (total number of transferred words)+2.65 X (number of
settings)+0.95

* More than 16 wordse++ Time=0.55 X (total number of transferred words)+0.95

Extension base unit:

Buffer memory writing

* 16 words or lesse** Time=1.07 X (total number of transferred words)+2.65 X (number of
settings)+0.95

* More than 16 words <++ Time=1.15X (total number of transferred words)+0.95

(Calculation example) When a main base unit is used, the number of settings is 1, and two words

are to be transferred, the time is 4.54 Us.

Main base unit: Time=0.13 X (total of Y points)+1.55

Extension base unit: Time=0.2 X (total of Y points)+1.55
(Calculation example) When a main base unit is used, the number of settings is 1, and 16 points

are set for Y, the time is 3.63 Us.

Y output
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6.22.4Restrictions

This section describes restrictions on execution of the high speed interrupt function.
If the function is executed incorrectly, "WDT ERROR" may occur or the high speed interrupt may not be executed at

the specified intervals.

There are the following four kinds of restriction items

(1) Restrictions that apply to all the high speed interrupt setting

(2

)
)
@)
)

(4) Items other than the above ((1) to (3))

Restrictions that apply to the high speed interrupt only
Items that delay the high speed interrupt start due to disabled interrupt

The time required for running interrupt program once must not exceed the specified interrupt interval.

(If exceeded, the operation of the high speed interrupt cannot be guaranteed.)

(1) Restrictions that apply to all the high speed interrupt setting

Table6.37 Restrictions that apply to all the high speed interrupt setting

Item

Restriction

When used

Base unit

QA1S50B, QA1S6L[1B,
QA1S6ADP+A1S50B/A1S6[0B, QA6LB and
QABADP+A5CIB/AGLIB cannot be used.

"PARAMETER ERROR" is detected.

Multiple CPU system

Not available for multiple CPU systems.

Availability is checked when parameters are set in GX
Developer.

The PR/PRC, UDCNT1/2, PLSY, PWM, SPD,

Instruction and PLOADP/PUNLOADP/PSWAPP An error is detected without executing the instruction. g
instructions are not executable. z

Any instruction of which processing time is ) ) o N . . ) P

. ) . ) Since interrupt is disabled during instruction execution, high o
Instruction longer than the high speed interrupt interval ) ) . S
speed interrupt is not executed at the specified intervals. e}

cannot be used. 5

3

(2]

Programming unit

No programming unit can be connected.

Response to instruction search slows down.
Or, a communication error may be detected on the
programming unit.

SFC

The following two SFC functions are not
executable.
» SFC transition monitoring check using
SM90 to SM99 and SD90 to SD99
« Periodic execution block function

These functions are ignored without being executed.

Sampling trace

Periodic sampling trace cannot be used.
(Available when each scan or detailed
conditions are set.)

Sampling trace is ignored without being executed.
(Trace results may not be read out when reading trace data.)

Interrupt program

(10 to 148, 150 to 1255),
fixed scan execution
type program

Interrupt programs (10 to 148 and 150 to 1255)
and the fixed scan execution type program
are not executable.

The high speed interrupt cannot be executed at the specified
intervals during execution of an interrupt program or the fixed
scan execution type program because multiple interrupts are
disabled.

Online change
(ladder mode and files)

Online change is not executable.

Since interrupts are disabled while writing a file in the RUN
status, the high speed interrupt cannot be executed at the
specified intervals due to delay of the start, and requires the
following time.

» Up to 102 Uss for online change (ladder mode)

* Up to 300ms for online change (files)

(To the next page)
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Table6.37 Restrictions that apply to all the high speed interrupt setting (continued)

Item

Restriction

When used

File register that is the
same name as a
program name

File register that is the same name as a
program name cannot be used.

The high interrupt cannot be executed at the specified intervals
since interrupts are disabled when switching to the file register
that is the same name as a program name. Because of this,
the following time is required.

* 410 Us for the standard RAM

* 400 U s+100 U4 s X Number of program files for an SRAM card

Local device

Local devices cannot be used.

The high interrupt cannot be executed at the specified intervals
since interrupts are disabled when switching to a local device.
Because of this, the following time is required.

* 390 Us+170 U s Xn for the standard RAM

* 390 Us+950 U s Xn for an SRAM card

(n: number of program files)

Command of the
intelligent function
module that accesses
the CPU module

CPU access commands cannot be issued
from the intelligent function module that
accesses the CPU module such as the
QJ71C24 or QJ7T1ET71.

Since interrupts are disabled when issuing a CPU access
command, the high speed interrupt cannot be executed at the
specified intervals due to delay of the start.

+ Reading or writing of N points: (0.07 XN+34)Us

» Random reading or writing of N points: (0.07 XN+101) Us

Monitoring via other
stations

Monitoring via any of CC-Link IE Controller
Network modules, MELSECNET/H modules,
or intelligent function modules such as the
QJ71C24 cannot be executed during
monitoring its own station

If a self-monitoring request and a request for monitoring via
any intelligent function module are overlapped, interrupt-
disabled time is increased. The high speed interrupt cannot be
executed at the specified intervals due delay of the start

(102U4s).

Interrupt counter

The interrupt counter corresponding to
interrupt pointer 149 cannot be used.

Even if the interrupt counter is set, the setting for 149 is
ignored, and the high speed interrupt 149 is executed normally.
(Interrupt programs of other interrupt pointers are not
executed, and the interrupt counter is executed.)

(2) Restrictions that apply to the high speed interrupt only

Table6.38 Restrictions that apply to the high speed interrupt only

Item

Restriction

When used

Device comment

In high speed interrupt programs, any device
comment that has the same name as the
program name is not saved and restored.

The written device comment of the high speed interrupt
program is changed.

Index register

In high speed interrupt sequences, the index
register is not saved and restored.

The index register of the high speed interrupt program is
changed.

Access execution flag
(SM390)

In high speed interrupt programs, the access
execution flag SM390 is not saved and
restored.

The SM390 value of the high speed interrupt program is
changed.

Forced on/off

The high speed X/Y refresh area cannot be
forced to turn on or off.

The forced on/off is not executed in the high speed interrupt,
being ignored.
(No timeout error will occur.)

Monitoring condition
setting

No setting is allowed for the high speed
interrupt program.

The setting is not executed normally.
(No timeout error will occur.)

Execution time
measurement

No setting is allowed for the high speed
interrupt program.

The setting is not executed, being ignored.
(No timeout error will occur.)
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(3) Items that delay the high speed interrupt start due to disabled interrupt

Table6.39 Items that delay the high speed interrupt start due to disabled interrupt

Item Precaution

Instruction During instruction execution, any interrupt is disabled.

During a refresh (bus access), any interrupt is disabled.
For a refresh of CC-Link IE Controller Network modules, MELSECNET/H modules, CC-Link modules, and

Link refresh ) ) ) e . . )
intelligent function modules, waiting time is up to 37.5 s when mounting these modules on a main base unit,

and up to 40 U s when using an extension base unit.

During execution of multiple programs or during program switching, any interrupt is disabled. The waiting time is

30Us.
For the high speed interrupt function setting, use of a single program is recommended.

Execution of multiple
programs

The following waiting time is required for the ladder monitor, the device batch monitor, and the entry data

Monitoring monitor.
(0.096 X number of device points+20) Us

AC DOWN The high speed interrupt start delays up to 20ms.

(4) Items other than the above ((1) to (3))

(a) Interrupt program/Fixed scan program setting in the PLC parameter dialog box
The "High speed execution" setting is disabled for the high speed interrupt function.

(b) High speed buffer transfer
If the file register area outside the setting range (the range exceeding the maximum points) is used, no error
will occur and data will not be transferred to the out-of-range area. (Data in other devices will not be destroyed.)

(c) Programming precautions

There are the same kinds of programming precautions as other interrupt programs. ((_ 5 Section 2.2.3)

suonosey 22’9
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6.23 Interrupt from Intelligent Function Module notes.27

The CPU module can execute an interrupt program (17}) 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 the communication by nonprocedural protocol
 Data reception during the communication by bidirectional protocol

Using an interrupt program enables a CPU module to receive data quickly.

External device to be communicated

[

Sends data.

Serial communication

module Issues an
ecepuion ﬂinterrupt.

H Main program |

Main program I——{ }--1'

y 1

Interrupt program
execution

CPU module

Figure 6.91 Interrupt from a serial communication module

(1) Setting an interrupt from the intelligent function module

To execute an interrupt program by an interrupt from the intelligent function module, select "Interrupt pointer
setting" in "Intelligent function module setting" of the PLC system tab in the PLC parameter dialog box.
Configure system setting 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.

[Z_ 5~ Manual of the intelligent function module used

For the numbers of interrupt pointers available for an interrupt from the intelligent function module, refer to Section 9.10.

€ notes.27 23

When using an interrupt from the intelligent function module for the Basic model QCPU, check the versions of the CPU

module and GX Developer. ([__ 5 Appendix 2.1)
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6.24 Serial Communication Function notes.2s

(1) Definition
This function communicates in the MC protocol*1 by connecting the RS-232 interface of the CPU module,

personal computer, and HMI by RS-232 cable.
This section describes the specifications, functions, and various settings of the function.

*1: The MC protocol is an abbreviation for the MELSEC communication protocol.
The MELSEC communication protocol is a communication method to access from an external device to the CPU module
according to the communication procedure for the Q series programmable controller (such as a serial communication
module, Ethernet module).
For the MC protocol, refer to the following.

[~ MELSEC Communication Protocol Reference Manual

RS-232 cable

Personal computer or HMI

H

Communication in the MC protocol

Figure 6.92 Communication with personal computer or HMI

Point/’

@® Apersonal computer or HMI can communicate with a CPU module by the serial communication function only when the

CPU module is connected to it.
The CC-Link IE Controller Network, MELSECNET/H, Ethernet, or CC-Link cannot be communicated with another

station.

@® The serial communication function is not used for connection of GX Developer or GX Configurator with the CPU
module.

uoIOUNH UOHEDIUNWWOY [eL8S $2°9

9 Notes.2s CED R

When using the Q00JCPU, High Performance model QCPU, Process CPU, or Redundant CPU, the serial
communication function cannot be used.
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(2) Specifications

(a) Transmission specifications

6-136

Table6.40 shows the transmission specifications of RS-232 for the serial communication function of the CPU

module.

Check that the specifications of the personal computer and HMI match those of Table6.40 before using the

function.

Table6.40 Transmission specifications of the serial communication function

Item

Default

Setting Range

Communication method

Full-duplex communication

Synchronization method

Asynchronous method

Transmission speed*1 19.2kbps 9.6kbps, 19.2kbps, 38.4kbps, 57.6kbps, 115.2kbps
« Start bit: 1
» Data bit: 8
Data format o -
* Parity bit: Odd
« Stop bit: 1

MC protocol format™
(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

Checked/not checked

Transmission wait time™!

No waiting time

No waiting time, 10ms to 150ms (in increments of 10ms)

RUN write setting*1

Prohibited (deselected)

Permit (checked), prohibited (deselected)

Overall cable distance

15m

*1: Can be set in the PLC parameter dialog box.
*2: Table6.41 shows the relationship between the MC protocol formats and frames.

Table6.41 Relationship between the MC protocol formats and frames

Function

Communication in ASCII code

Communication in binary code

Format 4 Format 5
QnA-compatible 3C frame @) X
QnA-compatible 4C frame @) X
QnA-compatible 4C frame X @)

O : Available, x : Unavailable
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(b) RS-232 connector specifications
Table6.42 shows the specifications of the RS-232 connector for the CPU module.

Table6.42 RS-232 connector specifications

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 set ready
(female)
6 ER(DTR) Data terminal ready

(c) RS-232 cable
The following RS-232 cable can be used for connection of the CPU module to the personal computer or HMI.
* 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 units of 0.1m.

P le si
(CPU module side) CH-M096234-***

/ < & 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
) Green/ )
Wire core Red Black ) - Yellow Brown Shield
White

Figure 6.93 Effective length and signal layout of RS-232 cable

. O
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.

[ ¥~ QB6HLD-R2 Type RS-232 Connector Disconnection Prevention Holder User's Manual

Q6HLD-R2
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(3) Functions

Table6.43 shows the MC protocol commands that can be executed by the serial communication function.

Table6.43 MC protocol commands supported by the serial communication function

Number of processing

Function Command Processing .
points
Lr;t:nlts of 0401(00[J1) | Reads bit devices in units of 1 point. SISNC:I |:7 fg:i)g::gs
Batch read
In units of Reads bit devices in units of 16 points. 480 words (7680 points)
0401(000) — - - -
words Reads word devices in units of 1 point. 480 points
In units of ASCII: 3584 points
Writes bit devices i its of 1 point.
bits 1401(0011) rites bit devices in units of 1 poin BIN : 7168 points
R
Batch write In units of Writes bit devices in units of 16 points. 4480 words (7680 points)
1401(000) - —— - - -
words Writes word devices in units of 1 point. 480 points
Reads bit devices in units of 16 points or 32 points by specifying
Random In units of the device or device number at random. )
%3 0403(0010) —— - - — 96 points
read words Reads word devices in units of 1 point or 2 points by specifying the
Device device or device number at random.
memory In units of Sets/resets bit devices in units of 1 point b ifying the devi
nunits o ets/resets bit devices in units of 1 point by specifying the device .
) 1402(00011) . point by spectlying 94 points
bits or device number at random.
Test™! Sets/resets bit devices in units of 16 points or 32 points by
(Random write) | In units of specifying the device or device number at random.
- | 1402(000J0) X ——— - - — *5
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 points or 32 .
Monitor ) . 96 points
o In units of points.
registration 0801(00[J0) - - - —— -
o words Registers word devices to be monitored in units of 1 point or 2 .
234 A 96 points
points.
In units of Number of monitor registration
Monitor 0802(00J0) | Monitors devices registered for monitoring. i 9
words points
*1: To perform online change, check the "Permit" checkbox under "RUN write setting".
*2: Devices suchas 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 specified monitor condition cannot be used.
*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.
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(4) Accessible devices

Table6.44 shows accessible devices by the serial communication function.

Table6.44 Accessible devices by the serial communication function

: 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* 9CH Hexadecimal
Output Y* 9Dy Hexadecimal
Internal relay M* 90y Decimal
Latch relay L* 92 Decimal
Annunciator F* 93y Decimal
Edge relay V* 94y Decimal
Link relay B* AOy Hexadecimal
Data register D* A8y Decimal
Link register w* B4y Hexadecimal
o1 Within the device number range ——mm——
Contact s H of the CPU module accessed.
Timer Coil TC COoy Note, however, that local devices Decimal
Inte.rnal user Current value TN C2y cannot be
device accessed. o
Contact Ss C7y PN
Retentive timer | Coil SC C6y Decimal g
3
Current value SN C8y o
o
Contact CS C4y g
C
Counter Coil cC C3y Decimal 2
QO
Current value CN C54 §'
Link special relay SB Aly Hexadecimal -gn
- Q
Link special register SwW B5y Hexadecimal 5
I 35
Step relay S* 98y Decimal
Direct input 2 DX A2y Hexadecimal
Direct output 2 DY A3y Hexadecimal
Index register Index register yad CCq Within the device number range Decimal
. R* AFy of the CPU module Decimal
File register’ File register .
9 ZR BOy accessed Hexadecimal
*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: 2A,;) or a space (ASCII code: 20y,) 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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(5) Setting of transmission specifications
Set Transmission speed, Sum check, Transmission wait time, and Run write setting of the serial communication
function in the Serial tab of the PLC parameter dialog box.

» Select "Use serial communication" in communication with the personal computer or HMI.
» Set Transmission speed, Sum check, Transmission wait time, and Run write setting in the tab.

PLC name | PLC system | PLC fle | PLERAS | Device | Frogram |Baotfle |SFC |10 assignment Seral |

Click here to use the serial —__ |

communication function. v e serial communication

Trarsmission speed

Set Transmission speed,

Sum check, Transmission ¥ Sum check

wait time, and Run write Trarsmissian wat e
No watting time =

setting.
RUN wite setting
[ Permit

Data format vahue s fised as below,
Start bit -1 Parity bit: Odd
Databitd Stopbit1

AcknnwladgaWass\gnmenl‘Mu\llp\eEF’Usattmgs‘ Delault‘ \ End \ Eancel‘

Figure 6.94 Serial tab

(6) Precautions

(a) Switching connection to GX Developer during communication with such as HMI
The CPU module can switch connection to GX Developer during communication with the personal computer or
HMI with the serial communication function.
However, the personal computer or HMI in communication by the serial communication function results in a
communication error.
For startup methods of the personal computer and HMI when they are reconnected to the CPU module, refer to

the manual for used device.

(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 GX

Developer 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.
» A frame 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 "Sumcheck enable" is set, 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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(7) Error codes during communication with the serial communication function

Table6.45 shows the error codes, error description, and corrective actions sent from the CPU module to the
external device when an error occurs during communication with the serial communication function.

Table6.45 Error codes sent from the CPU module to external device

Error code
(Hexadeci- Error item Description Corrective action
mal)
4000H i
to Error detected by the CPU module (error occurred by other Refer to the QCPU User's Manual (Hardware Design,
4FFFH than the serial communication function) Maintenance and Inspection), and take corrective action.
Frame length The length of received message is outside the permissible Review the sent message.
7153H error 9 range 9 9 P Modify the message so that the number of access points
ge- may be within the permissible range.
U istered Gi it t aft isteri device to b
7155H nre:gls ere A monitor request was given before monitor registration. |ve. & moniior requEst atier regisiering & device fo be
monitor error monitored..
Request data Check the sent message/requested data of the external
7164H q The requested data or device specification method is wrong. . . 9 q o
error device, correct it, and restart communication.
A write command was specified while online change is » Enable the online change and restart communication.
71671 _ e P 9 « Set the CPU module to STOP and restart
Disabled during ’ communication.
RUN
71681 The selected command cannot be executed in the RUN Set the CPU module to STOP and restart
status. communication.
Monit: The QnA- tible 3C/4C fi t used f it
716DH orn or . Pf " . compatile rame was not used for monttor Perform the monitor registration again.
registration error | registration.
A subcommand or a command that does not exist is Check and correct the sent message of the external
7TE40H Command error . . -
specified. device and restart communication.
The number of points specified for random write/ read Check and correct the sent message of the external
TE41H Data length error . - ) N
exceeds the number of points enabled for communication. device and restart communication.
The requested number of points exceeds the range of the Check and correct the sent message of the external
TE42H Data count error ; o
command. device and restart communication.
The devi ified d t exist.
. © ev!ce spec! !e 068 ot exis ” Check and correct the sent message of the external
7TE43H Device error The device specified cannot be specified by the . .
. device and restart communication.
corresponding command.
Do not give continuous requests from the external
7E47H Continuous The next request was received before the response message | device.
request error was returned. Match the monitoring time of timer 1 with the time-out
time of the external device.
Number of
. ) L Check and correct the sent message of the external
TE4FH device points The number of access points is incorrect. . L
device and restart communication.
error
Request
destinati C t the /O ber of th dule to which dat:
TE5FH esination The I/O number of the request destination module is error. orrect the number of the module fo which data are
module 1/O sent.
number error
Number of
7E64H registration The number of registration points (word/bit) is outside the Correct the setting value of the number of registration
points range range. points (word/bit).
error
. . . Increase the transmission intervals by such as
7FO1H Buffer full error The next data was received before processing received data. ) )
handshake with the external device.
—— Receive header | The command (frame) section specified is in error. Check and correct the sent message of the external
section error The ASCII code received cannot be converted into binary. device and restart communication.
Check and t th t f th t |
TF22H Command error | The command or device specified does not exist. e,C and correct the sen lme.ssage orthe extermna
device and restart communication.
7F234 MC protocol The data (such as ETX, CR+LF) specified after the character | Check and correct the sent message of the external

message error

part does not exist or in error.

device and restart communication.

(To the next page)
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Table6.45 Error codes sent from the CPU module to external device (continued)

Error code
(Hexadeci- Error item Description Corrective action
mal)
Th lculated heck d t match th ived
7TF24H Sumcheck error © calculaled sumeheck does not match the receive Review the sumcheck of external device..
sumcheck.
Reduce the communication speed and restart
communication.
. Check the CPU module for momentary power failure.
Th t dat d before the CPU modul
7TF67H Overrun error e nextdata V\./as recelve. elore the moduie (For the CPU module, use the special register SD53 to
completed receive processing.
check.)
When an momentary power failure occurs, remove its
cause.
* Th ity bit setting d t match.
© par y I_ s€ .|ng 0es not mate . « Match the setting of the CPU module with that of the
. « Communication line became unstable by powering on/off .
7TF69H Parity error ; external device.
the target device. . .
. N « Take noise reduction measures.
* Noise is generated on the communication line.
The receive buffer of the OS overflew and the received data Perform DTR control and make communication to
7TF6AH Buffer full error .
was skipped. prevent a buffer full error.
Check and correct the sent message of the external
device and restart communication.
FOOOH - Error detected by the MELSECNET/H network system (The station number may not be set. Communication

with other stations via MELSECNET/H and Ethernet is
not made.)
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Service processing is the communication processing with GX Developer and external devices.

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 and RS-232 cables (Communications with GX Developer or GOT.)

6.25.1Module service interval time read

The module service interval designates the intervals of transient requests such as monitoring, test, and program

writing and reading.
The CPU module can monitor the service interval time (time from service acceptance to next service acceptance) of
the intelligent function module, network module, or GX Developer.

This indicates the frequency of access from external devices to the CPU module.

(1) Reading method

Operate the special relay and special registers shown inTable6.46.

Table6.46 Special relay and special registers that read the module service interval time

Number Name Description
SM551 Module service interval time Turning off and then on this relay reads the module service interval time of the intelligent function module
read specified at the special register SD550 to SD551 and SD552 (on: Reading, off: Non-processing).
SD550 Service interval measurement Set the 1/0 number of the module whose module service interval time is to be measured.
module Set the 1/0 number of the peripheral connected to RS-232 or USB interface of the CPU module to FFFFH.
Stores the service interval time read from the module specified at SD550 when SM551 is turned on.
SD551, + SD551: In increments of 1ms (within the range of 0 to 65535)
Service interval read . " .
SD552 + SD552: In increments of 100 i s (within the range of 0 to 900, stored in increments of 100 i s)

(Example) When the module service interval time is 123.4ms, SD551 is 123 and SD552 is 400.

(2) Program example

The program example of Figure 6.95 reads the module service interval time of the intelligent function module at X/

Y160.
Read
start signal
} [ MOVP H160 SD550
(SM551
[ DoV SD551 D551

]

>

]

I/0O number "160" (hexadecimal) is set to SD550.

Module service interval time read is started.

Module service interval time is stored to D551 and D552.

Figure 6.95 Program example of module service interval time read

Point />

@® The access interval in cyclic communication from a network module is not stored.

@® To read the service interval time when access is made from GX Developer in another station on the network, set the 1/
O number of the network module.
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6.26 Initial Device Value #notes29

(1) Definition
This function registers data used in a program to the device or the buffer memory of the intelligent function

module without a program.

(2) Application

Using an initial device value can omit device data setting program by initial processing program.

Device memory

SM402
———{mov Hioo Do Power-on/STOP/RESET
— RUN
—>

——————{Mov  H2020 D1

» . At power-off —on, reset, or STOP — RUN )
Initial device value > Device memory

Figure 6.96 Data setting by initial program

€ Notes.29 23

When using the initial device value for the Basic model QCPU, check the versions of the CPU module and GX

Developer. ([_7 Appendix 2.1)
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(3) 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
P
Writing of initial rogram memory
Setting of device value _| Initial Specif
initial device > device > Speci ied
value range value file | (At power-off —on, reset, device
or STOP — RUN)
Setting of
GX Developer initial device

value range

- J

Writing of initial device value
(at power off — on, reset, or

STOP — RUN)
Figure 6.97 Flow of writing initial device value
(4) Devices that can be used !
The following shows devices that can be used for initial device value.

« Current timer value (T) * Link special register (SW) o)
« Current retentive timer value (ST) « File register (R) §
 Current counter value (C) « File register (ZR) 2
* Data register (D) + Intelligent function module device (U\GL) ié
« Special register (SD) « Link direct device (JI\WL, JTASWD) §
« Link register (W) éi

[0]

*1: For available ranges, refer to Section 9.1.
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(5) Procedures and settings for using initial device values
To use initial device values, create initial device value data with GX Developer beforehand, and store the data as
a initial device value file in the program memory, standard ROM, or memory card of the CPU module.
» Add an initial device value data to the project data list of GX Developer.
The Device initialization range setting screen appears. Set the initial device value range.
The number of settable points is up to 8000 points per range setting.

» Add device memory data in the project data list of GX Developer.
The device memory screen appears. Set the initial device value data within the initial device value range set

Device initialization range setting !| Device Label DO =] Dispiy | [16kinteger =] foec =} po-DazRE =
[pevice name]| o L z 3 4 5 3 7 |Character string| 4]
Point Start End Comment - 0| 0| o o o 0| 0| o |
1 o8 [ [ o [ [ [ [ ol
2 p1s 0 0 0 o 0 0 0 0
B pza 0 0 0 o 0 0 0 0
2 b3z 0 0 0 o 0 0 0 0
Do 0 0 0 o 0 0 0 0
k] pas 0 0 0 o 0 0 0 ol
] DS6 0| 0| 0| 0 o 0| 0| 0|
7 mea [ [ [ [ [ [ [ [
5 o7z [ [ [ [ [ [ [ [
9 [pa0 [ [ o [ o [ [ o
) [ [ o [ [ [ [ o
10
pss 0 0 0 o 0 0 0 ol
8 p10a 0 0 0 o 0 0 0 0
12 b1z 0 0 0 o 0 0 0 0
13 p1z0 0 0 0 o 0 0 0 0
14 D128 0 0 0 o 0 0 0 0
15 b1z 0 0 0 o 0 0 0 ol
a - p1aa [ [ [ [ [ [ [ [
[pisz 0 0 [ [ i 0 0 of..
[p16D [ [ [ [ [ [ [ ol
The above device range and device data settings wil be witten to the PLT as initial values
Plaase exzcute [Device memoty diversion] if the device initial range setting is changsd
Setting method Device memory registiation / diversion
Device memory for |
o oK
S registiation / chversian
Mo, of paints/Start - [ cancel |

Figure 6.98 Device initialization range setting screen and device memory screen

Point/

When changing the setting on the Device initialization range setting screen, always execute "Device memory registration/
diversion".
For details of the "Device memory registration/diversion", refer to the following.

[ Z GX Developer Version 8 Operating Manual
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« Set “Initial Device value” in the PLC file tab of the PLC parameter dialog box.

1) For the Basic model QCPU
Select "Use." for "Initial Device value".

2) For the High Performance model QCPU, Process CPU, and Redundant CPU
Select the target memory that stores initial device value file and enter the file name.

Q parameter setting, @

FLC name | FLE system FLCfle |PLCRAS |Device | Frogiam | Boot e |SFC |10 assignment |

File register Initial Device value

& Not used £ Mot used

" Use the same filz name & the program £ Use the same fle name as the program.
Conespondrg [ ] Conesponding
memary memary

" Use the following file % Use the following file

Soespendng [ ] Comsspondng [Frogam memoy =
memary memary
File name File riame MAIN

Capaciy K paints File for local device
[1K--101 8K points] & Mot used
r " Use the following file

Conesponding [~ ]
memary

File name

¥

Cormmert filz used in a command
' Notused

sz the same file name a5 the program.

-

Conesponding — =
memory
" Uss the fallowing file.
Comesponding
memory
File name

AEkan\EdgEXYass\gnmEnt‘Mulllp\EEF’Usethngsl Delau\ll Check | End | Eam:ell

Figure 6.99 PLC file tab (High Performance model QCPU)

» Write the set initial device value and parameters to the CPU module.

anjeA so1A8Q [EBlU| 9Z°9
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(6) Precautions

(a) When initial device value and latch range are overlapped

In that case, initial device value 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 value are also reflected when the CPU module is set from STOP to RUN.

For an area where an initial device value is not to 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), the initial device
value 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.

(c) Devices that require module synchronization setting

When setting the following devices in the Device initialization range setting screen, 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 (US\G)
« Link direct device (J7\WE3, JEEASWI)

@COCQ‘QOOO.Q.Q.OCOlOl0‘Q‘OOO0.0.QCOCO‘O‘Q‘OQOQ.Q.OCCO‘O‘Q‘

For details of the initial device value range setting, setting of the initial device value data, and writing of the initial device
values to the CPU module, refer to the following.

[ 3~ GX Developer Version 8 Operating Manual

6-148



CHAPTERG FUNCTIONS

6.27 Memory Check Function #notes.s0

This function checks whether data in the memories of the CPU module are changed or not due to such as
excessive electric noise.

Program memory check

' :
! Program memory Base data :
! 1 Execution of program memory check 1)
! — Check .
! Specified steps | > < -
: 1 1 Execution of program memory check 2)
1 -Q12PHCPU, Specified steps | et X .
: Q12PRHCPU: Specified steps | > et _‘\_E_X(Ec_ut_lo_n_otp_rcig[aT memory check 3)
I 124K steps P P = v M
[l < | 1 Iy | ‘\ !
. - Q25PHCPU, ! ! ! " ! \ \
. Q25PRHCPU: |, X X Do \ \
. 252K steps ! ! ! hoo | |
1 L ) \ | : '. \ ' Execution of program memory check n
. Specified steps |<—>| ||4- fhme oo R R emmmmmme oo .
1| Repeat execution | ! . \ \ \
T e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e = - 1 \‘ ‘\ \‘

1

END ' END ', 0 END |\ 0 END | 0

Processing time required / /

for program memory check

Scan time

Figure 6.100 Overview of memory check function

(1) Data to be checked

When the CPU module is set from STOP to RUN or END processing is performed, the data in execution in the
program memory are compared with data, such as programs and parameters, when they were written to the
program memory of the CPU module.

If they do not match, the CPU module judges that the data in the program memory have been changed and
detects a stop error, "RAM ERROR" (error code: 1106).

uoinoun4 Y08y Alows 229

 Notes.30 (EEH =

The Basic model QCPU and High Performance model QCPU do not support the memory check function.

When using the function for the Process CPU, check the versions of the CPU module and GX Developer. ([ 5
Appendix 2.3)
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(2) Setting for memory check

» Select the "Check Program memory" checkbox in the PLC RAS(2) tab of the PLC parameter dialog box.
« Enter a value for "Capacity to be checked at one time".

Setting for program ]
memory check Setting range

Q parameter sstting - Q12PHCPU, Q12PRHCPU:
PLG name | PLC system |PLG file |PLG RAS() PLG RASE) |Device | Prosram |Boot file |SFC |10 sssisa 1 to 496(256 steps to 124K steps)
- Q25PHCPU, Q25PRHCPU:

\My il 1 to 1008(256 steps to 252K steps)

v sk Fiogiam memory,

Capacity to be checked atone time | 1 x256 step

The memory check will be executed when PLC is changed
to RUN and when END instruction is executed

If @ program memoary check. is set up, the scamning time
will be extended according to a setting value.

Acknowledge X7 assignment | Muliple OPUsettines | Default | Gheck | End | Concel

Figure 6.101 PLC RAS(2) tab

Data in the program memories of the CPU modules in the control system and standby system are checked.
If the standby system CPU module is in the backup mode, the data amount to be checked at a time is "1” (256
steps) regardless of setting for “Capacity to be checked at one time”.

(3) Execution timing
Data in a memory is checked at the following timing.

* When the CPU module is set from STOP to RUN: All areas in the program memory are checked.
» When END processing is performed: Data are checked at a time by the amount of Capacity to be checked at
one time X 256 steps.

(4) Processing time

(a) When the CPU module is set from STOP to RUN
The scan time increases by the processing time shown below.

* Q12PHCPU and Q12PRHCPU: 434ms
* Q25PHCPU and Q25PRHCPU: 882ms

(b) When END processing is performed while the CPU module is in the RUN status

The scan time increases by the processing time shown below.

(Capacity to be checked at one time) x 256

(Extended scan time) = 3.5 x
1024

(ms)

Consider the increase in the scan time when entering a value for "Capacity to be checked at one time" in the
PLC RAS(2) tab of the PLC parameter dialog box.

If the “Capacity to be checked at one time” is set to "4", the processing time is shown below.

3.5 X 4 X 256/1024 = 3.5 (ms)
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(5) Precautions

(a) Maximum delay time of error detection
The following shows the maximum delay time from rewrite of program memory data till detection of the
rewritten data.

Maximum delay time (Maximum program memory capacity)"!

of error detection x (Scan time) (ms)

(Capacity to be checked at one time) x 256

*1:  The maximum program memory capacity for each CPU module is shown below.
* 12PHCPU, Q12PRHCPU: 124K steps (124 X1024 steps)
* Q25PHCPU, Q25PRHCPU: 252K steps (252X 1024 steps)

The sequence program is executed until "RAM ERROR" is detected. Therefore, other errors may be detected
before "RAM ERROR" is detected or an unexpected operation may be performed due to corrupt data in the

program memory.

If “Capacity to be checked at one time” is set to "4" for the Q12PHCPU and the scan time is 10ms, the
maximum delay time is as shown below.
(124x1024)/(4%X256)% 10 = 1240 (ms)

If an user setting system area is set while the program memory is formatted, the program memory capacity will
reduce by the capacity set for the user setting system area.
For check methods of the user setting system area and program memory capacity, refer to Section 5.2.2.

(b) Instructions that cannot be used during memory check
If any of the following instructions is executed, "OPERATION ERROR" (error code: 4105) occurs.
* PLOADRP instruction

* PUNLOADP instruction
« PSWAPP instruction

(c) Conditions to validate PLC parameters
After parameters set in the PLC parameter dialog box are written to the CPU module and either of the following
operations is performed, whether the memory check is performed or not can be selected.

uoinoun4 Y08y Alows 229

» Powering off and then on the CPU module
* Resetting the CPU module

(d) Memory check during execution of the COM instruction

If the COM instruction is executed, the memory check will not be performed.
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CHAPTER7 COMMUNICATIONS WITH INTELLIGENT
FUNCTION MODULE

(1) Intelligent function module
The intelligent function module allows the CPU module to process analog quantity and high speed pulses that

cannot be processed by the I/O modules.
For example, the analog-digital conversion module, one of the intelligent function modules, uses analog quantity

by converting it into a digital value.
(2) Communication with intelligent function 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.

7.1 Communications between CPU Module and Intelligent Function
Module

The following table shows the communication methods between the CPU module and intelligent function modules and
the communication timing.

Table7.1 Communication methods with intelligent function module and the communication timing

Communication timing

Communication methods with intelligent CPU
. e Power off . STOP — Instruction END Reference
function module module is " i X
— on RUN"2 execution | processing
reset
Initial settin - - Section
GX Configurator 9 - © © ©
Auto refresh setting - - - - @) 7.1.1
- ) Section
Initial device value (@) @) (@) - -
7.1.2
N Section
FROM or TO instruction - - - O -
713
) ) e Section
Intelligent function module device - - - O - 714
) ) ) _ g - Section
Intelligent function module dedicated instruction - - - O 715

Q: Executed, -: Not executed

*1: Indicates the program that uses the intelligent function module device, FROM or TO instruction, or the intelligent function module

dedicated instruction.
The RUN/STOP switch (RUN/STOP/RESET switch for the Basic model QCPU) is set from STOP — RUN (RUN LED flashes.) — STOP

— RUN.

*2:

Point/

@® Data, such as initial settings used for communications with intelligent function module, are stored in the CPU module.
For the storage location, refer to Section 5.1.1 and Section 5.1.2.

@® Power off and then on or reset the CPU module to make the initial setting configured in GX Configurator taken effect.
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CHAPTER7 COMMUNICATIONS WITH INTELLIGENT FUNCTION MODULE

7.1.1 Initial setting and auto refresh setting by GX Configurator

The initial setting and auto refresh setting can be made by adding in GX Configurator that is supported by the

intelligent function module to GX Developer.

After the initial and auto refresh settings, data can be read or written without creating a program for communications

with intelligent function modules.

(1) Starting GX Configurator

Select [Tools] — [Intelligent function module utility] — [Start] in GX Developer.

(2) Setting in GX Configurator

An example of initial setting and auto refresh setting for the A/D conversion module Q64AD is used in this section.

(a) Initial setting

The initial setting for the Q64AD offers the following four types.

» A/D conversion enable/disable setting

» Sampling process/averaging process setting

» Time/number of times specifying

» Average time/average number of times setting

Make the initial settings of the Q64AD in the Initial setting screen in GX Configurator as shown in Figure 7.1.

Initial setting o

Module information
Module model name: (644D
Module type: A/ Conversion Module

Start 1/0 No. ooto

Setting itemn

Setting value

CH1 A/D conversion enable/disable setting

Enable

CH1 Sampling process/averaging process setting

Sampling

CH1 Timenumber of times specifying

Number of times

CH Averags tine/average numbet of times setting
(Setting range] Time: 210 5000 ms
Mumber of fimes: 4 to E2500 times

CH2 &/D conversion enable/disable setting

Enablz

CH2 Sampling process/averaging process setting

Sampling

CHZ Timednumber of tnes speciying

Nurher of times

Details

Deciral input

Sefting 1ange

462500

Make test flle End setup

Canecel

Figure 7.1 Initial setting screen

The initial setting data set in this screen are stored into the intelligent function module parameters of the CPU

module.
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(b) Auto refresh setting
The CPU module devices for storing the following data can be set in the Auto refresh setting screen.
« Digital output of the Q64AD

* Maximum and minimum values of the Q64AD
* Error codes

Make auto refresh settings of the Q64AD in the Auto refresh setting screen in GX Configurator as shown in
Figure 7.2.

Auto refresh setting

todule information
Module model rame: — GE44D Start 10 Mo, 0mo
Module type:  A/D Conversion Module

todule side | Module side Transt PLE side ||
Setting item Bulter size | Transfer d'a”i S| Device
wiord count rection

CH1 Digital autput value

CH2 Digital output value

CH3 Digital autput value

CH4 Digital autput value

CH1 Maximum value

CH1 Minimum value

CHZ Maximum value

CH2Z Minimum value

B I N R R R e

CH3 Maximum value

Make test file End setup ‘ Cancel

Figure 7.2 Auto refresh setting screen

The auto refresh setting data set in this screen are stored into the intelligent function module parameters of the
CPU module.



CHAPTER7 COMMUNICATIONS WITH INTELLIGENT FUNCTION MODULE

(3) Limitation on the number of parameter settings

Limitations are placed on the number of parameters (initial setting and auto refresh setting) set in GX

Configurator.

When multiple intelligent function modules are mounted, make setting in GX Configurator so that the number of

parameter settings for all intelligent function modules may not exceed the limitation shown in Table7.2.

Table7.2 Number of parameters set in GX Configurator

Number of parameter settings

CPU module
Initial setting Auto refresh setting
Basic model CPU,
High Performance model QCPU,
Process CPU, 512 256

Redundant CPU,

MELSECNET/H remote I/O station

One line in the Auto refresh screen is counted as one parameter setting.

Auto refresh setting E\|§\!|

Module infiarmation

Module model name:

QB44D

Module type: /D Conversion Module

Start [0 Mo omn

odule side

Setting item Buifer size

odule side
Transfer
word caunt

PLC side |-~

Transter | oo 2

direction

CH1 Digital output value

CHZ Digital output value

CH3 Digital output valus

l CH4 Digital output value

This one line is counted as one
parameter setting.
Blanks are not counted.

THT Masmum vae

CH1 Minimum value

CH2 Magimum valus

CHE Minimum walue:

CH3 Maximum value

1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1

take text file

End setup Cancel

Add the number of lines on
this screen to those of other
intelligent function modules.

(4) Precautions

Figure 7.3 Counting the number of parameter settings

For the AnS/A series special function modules, parameters cannot be set with GX Configurator.

@COCOCO‘OlO‘0‘COCOCOCO'.CO‘O‘Q‘COCOCOCOCOCO‘.‘Q‘QOCCOCOCOC

For details of GX Configurator, refer to the manual for the intelligent function module used.
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7.1.2 Initial setting by initial device value

(1) Initial device value

Using an initial device value ([~ s~ Section 6.26) allows the initial setting of the intelligent function module without

a program.
The set initial device values are written from the CPU module to the intelligent function module when the CPU
module is powered off and then on, reset, or set from STOP to RUN.

(2) Setting initial device values

Use GX Developer to set the following.

« Set the device data of the intelligent function module ({_ 5~ Section 9.5.1) used as the initial device value to

the device memory.
« In the initial device value setting, specify the device range of the intelligent function module used as the initial

device value.

7.1.3 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.

@COCQ‘Q.C.COCOCOCOl0l0‘Q‘C.COCOCOCOCOCOCQ‘C.COCOCOCCOCOCQ‘

» For details of the FROM and TO instructions, refer to the following.
[ 5 MELSEC-Q/L Programming Manual (Common Instruction)

 For details of the buffer memory of the intelligent function module, refer to the following.

[ 5 Manual for the intelligent function module used
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CHAPTER7 COMMUNICATIONS WITH INTELLIGENT FUNCTION MODULE

7.1.4 Communications using the intelligent function module device

(1) Intelligent function module device

The intelligent function module device ([_ = Section 9.5.1) represents the buffer memory of the intelligent
function module as one of the CPU module devices.

The data stored in the buffer memory of the intelligent function module can be treated by the sequence instruction
as well as the device memory.

A programming example is given below for the case where "100" is written to the buffer memory of an address 0
of the intelligent function module whose 1/O number is X/Y20 to X/Y2F.

’—H { MOV K100 U2\GO]—{

Buffer memory address
1/0 number X/Y20

Figure 7.4 Use of the intelligent function module device

(2) Difference from the FROM and TO instructions
The intelligent function module device processes data read from the intelligent function module with
one instruction as the device can be treated as one of the CPU module devices.
A program example is given below for the case where data read from the intelligent function module
are added and then the result is stored in D2.

’—H {+ U2\GO DO D2 ]—(

Figure 7.5 Application example of the intelligent function module device

This reduces the number of steps in whole program.
The instruction processing time indicates the time required for instruction execution and accessing the intelligent
function module.

921A8p 8|NpOoW UoIouNy Juabijleiul ay) Buisn suoNEdIUNWWOYD '/
s|Npoj\ uonoun4 Jusbijsu| pue siNPO NdD Usemiag SUOHEDIUNWWOD |/
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Point />

The intelligent function module device accesses the intelligent function module every time when an instruction is executed.
When writing or reading buffer memory data using multiple intelligent function module devices in a sequence program, write
or read the data with the FROM or TO instruction in one location of the program.

us\
| r
— | [movP Ko G10 I
us\
r
[movP K10 G11 }
us\
r
[MOVP  Ks G12 }
us\
r
[MovP K100 G13 I

Figure 7.6 Writing using multiple intelligent function module devices

— | [movp Ko DO 1

-
[movp K10 D1 H

~ Writes data to a device
such as data register (D)

[movp K5 D2 |
[movp K100 D3 H 5
S ) H5 K10 DO K4 1 Writes data once in the program

Figure 7.7 Writing using the TO instruction




CHAPTER7 COMMUNICATIONS WITH INTELLIGENT FUNCTION MODULE

7.1.5 Communications using the intelligent function module dedicated
instruction

(1) Intelligent function module dedicated instruction

This instruction enables easy programming for the use of functions of the intelligent function module.

(a) Example with the 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.

[Transmission by the OUTPUT instruction]

CPU module Serial communication module ~Set the used
/1 channel in
b15 to b0 ' control data.
6 +0 Channel Send'(.‘
" J:// 1 —
+2 [ ‘
— | | "

oooooo

q

W\

PYZA\V=APEAPEAY

AN

Figure 7.8 Communications with external devices using the OUTPUT instruction

(2) Processing of the intelligent function module dedicated instruction

Some of intelligent function module dedicated instructions can specify the completion device.

This completion device turns on for one scan when an instruction execution is completed.

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.

s|Npoj\ uonoun4 Jusbijsu| pue siNPO NdD Usemiag SUOHEDIUNWWOD |/

uolonJIsul pajedipap ajnpow uoiouny 1U65!||61U! ay} BU!SH suonediunwwo) G2
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(3) Precautions

(a) When the CPU module is set from RUN to STOP before the completion device turns
on
When a intelligent function module dedicated instruction is executed and the CPU module is set from RUN to

STOP before the completion device turns on, the completion device will not turn on until the CPU module is set
to RUN and then finishes one scan.

(b) Available range

The intelligent function module dedicated instructions are not applicable to the intelligent function modules
mounted on remote I/O stations of MELSECNET/H.

The instructions are applicable to the intelligent function modules mounted on the base unit or extension base
units.

@COCQ‘Q.C.COCOCOCOl0l0‘Q‘C.COCOCOCOCOCOCQ‘C.COCOCOCCOCOCQ‘

For intelligent function module dedicated instructions and completion devices, refer to the following.
[ 5 Manual for the intelligent function module used



CHAPTER7 COMMUNICATIONS WITH INTELLIGENT FUNCTION MODULE

7.2 Access to the AnS/A Series Special Function Modules @noter 1

(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 correcily.

(2) Measures for high-speed access to the special function module

1) 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.
2) 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 ]—{ 7

Figure 7.9 Program example

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)

S|NPON uonouN4 [e1ads selss Y/SUY 8y} 0} Ssedoy Z°/

D note71 XD QD

The Basic model QCPU, Process CPU, and Redundant CPU do not support the AnS/A series special function
modules.
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CHAPTER8 PARAMETERS

This chapter describes the parameters required to be set for configuring a programmable controller system.

(1) Parameter types

The following parameters are provided for CPU module setting.

PLC parameters ((_ > Section 8.1)
These parameters are set when a programmable controller is used.

Redundant parameters ((_ 5 Section 8.2)
These parameters are set when a redundant system is configured using the Redundant CPU.

Network parameters ((_ = Section 8.3)

These parameters are set when a programmable controller module is used in combination with any of CC-
Link IE Controller Network modules, MELSECNET/H modules, Ethernet modules, and CC-Link modules.
Remote password ([_ =~ Section 8.4)

Parameters are set when the remote password function is used for an Ethernet module, serial
communication module, and modem interface module.

(2) Parameter setting method
Use GX Developer.

For the setting details, refer to the following.
[ 7~ GX Developer Version 8 Operating Manual

Point />

Grayed-out (unselectable) parameter settings in GX Developer are not available since the corresponding function is not
supported.

Each parameter number shown in the tables in this chapter is stored in the special register (SD16 to SD26) when an error
occurs in parameter setting.
Identify the parameter error location from the parameter number.

For the list of the special register (SD16 to SD26), refer to the following.
[ 5~ QCPU User's Manual (Hardware Design, Maintenance and Inspection)

For the parameter updating procedure, refer to CHAPTER 11.



CHAPTERS8 PARAMETERS

8.1 PLC Parameters

This section provides the list of PLC parameters and describes parameter details.

8.1.1 Basic model QCPU

(1) PLC name

A label and a comment for the CPU module are set.

Q parameter setting g|
{PLE R |PLC system | PLC fle | PLC RS | Device | Progiam | Bootfie | SFC | 140 assignment | Serial |
Label
Corment |
AcknnwledgeXYasslgnmentl Multipls CPU seltlngs‘ Default ‘ | End | Cameel ‘
Figure 8.1 PLC name % ®
-
2o
Table8.1 PLC name setting list &3
39
Parameter o 3
Item Description Setting range Default Reference S o
No. % T
(2]
Set a label , lication) fi @)
Label 0000k eta label (name, application) for |\, '\ 4 characters Blank . g
the CPU module. c
Set a comment for the CPU
Comment 0001H Up to 64 characters Blank -
module label.
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(2) PLC system

Parameters required for use of the CPU module are set.
The system can be controlled with default values.

Q parameter setting g|
FLE name JFLE system |FLCfle | PLCRAS | Device | Progiam | Bootfle | SFC |10 assignment | Seral |
Timer limit setting
t;;vw 00 s {ime-1000ms) Common pointer No. P After
High -
ey | M S (- Points ccoupied by emptysiet (1 [16 =] Points
F!LIN-F'ALIS’_E CEliEEs System interupt settings
RUN o (D-47FF) Interrupt counter start Mo, C (0--384)
AEIE & (Pt Fixed scaninterval (2ms-1000ms]
128 (100 ms 123 |40 ms
:l 130 |20 ms 17 |10 ms
Fiemote resel
r AI\Iow ' Interrupt program / Fixed scan program selting
Output mode st STOF ta FIUN I High speed execulion
+ Previous state
" Recalculate [output is 1 scan later) r
r ]—
Intelligent function module setting g
Intenupt pointer setting = ’—
Module sprchrorization ~
v Synchranizs intelligent moduls's pulse up
[*)Settings should be set as same when
using multiple CRL
Acknowledoe H assignment | Mulipls CPU setings | Detat | Check | End Cancel
Figure 8.2 PLC system
Table8.2 PLC system setting list
Parameter e i
Item No Description Setting range Default Reference
Low speed 1ms to 1000ms (in increments of 1ms) 100ms Section 9.2.10
Timer limit - 1000 Set the time limit for the low —
setting High H speed timer or high speed timer. 0.1ms to 100.0ms (in increments of 10.0ms Section 9.2.10
speed 0.1ms)
RUN Set the contacts that control Section 6.6.1
RUN RUN/PAUSE of the CPU module.
Setting of only the PAUSE
PAUSE 1001+ gorony _ X0 to X7FF Blank
contact PAUSE contact is not allowed. (Setting of Section 6.6.2
only the RUN contact or the RUN
+ PAUSE contacts is available.)
Select whether to allow th
Remote reset 1002+ clectwhetner fo afow the Selected/deselected Deselected Section 6.6.3
remote reset from GX Developer.
Set the status of the outputs (Y
Output mode at STOP to . P ) A Previous state, Recalculate (output is 1 ) )
RUN 1003H when the operating status is scan later) Previous state Section 6.4
switched from STOP to RUN.
Assign the interrupt pointers (150
Intelligent function o ”37) and set th‘; ztan 1o ( « Start /0 No.
module setting (Interrupt 100AH « Start Sl No. Blank Section 6.23
. ) number and start S| number of
pointer setting) . . . « 150 to 1127
each intelligent function module.
Select whether to synchronize
CPU module startup with
Module synchronization 100CH . ) ) P Selected/deselected Deselected -
intelligent function module
startup.
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CHAPTERS8 PARAMETERS

Table8.2 PLC system setting list (continued)

Parameter
Item No Description Setting range Default Reference
[Q00JCPU]
Set the number of points for 0, 16, 32, 64, 128, or 256 points
Points occupied by empty slot 1007w empty slots on the main/extension | [QO0OCPU and Q01CPU] 16 points Section 4.2.2
base units. 0, 16, 32, 64, 128, 256, 512, or
1024 points
CO0 to C13184 (Up to "The
Interrupt counter Set the start number of interrupt (Up . . Section
number of counter setting points - | Blank
start No. counters. . 9.2.11(4)
System 128")
interrupt 1008u « 128: 100ms
" Fixed scan L L
settings ) Set each execution interval for the | 2ms to 1000ms (in increments of | « 129: 40ms .
interval ) ) Section 9.10
interrupt pointers (128 to 131). 1ms) + 130: 20ms
(n: 28 to 31)
*131: 10ms
Interrupt program/Fixed scan Enabl disable high d
pLprog o 1008+ na e, or |s.a © figh spee Selected/deselected Deselected Section 2.2.3
program setting execution of interrupt programs.
*1: The Basic model QCPU does not support the use of fixed scan execution type programs.
(3) PLC file
Parameters required for the files used in the CPU module are set.
Q parameter setting
PLC name | PLE spstem PLC R4S | Device |Frogram |Bootfie | SFC | 140 assignment | Seral |
File register Initial Device value
ol & Mot used
' © Use
© ©
-
g,” o
5 g
¥
g2
—~ @
Comment file used in a command o]
E L
- c
Acknowledge 1 sssignment | Muliple CFL seilings | Defaut | | Fna Cancel
Figure 8.3 PLC file
Table8.3 PLC file setting list
Parameter o i
Item No Description Setting range Default Reference
Set a file for initial values of the
Initial Device value 1102+ ) Not used/Use Not used Section 6.26
devices used for the CPU module.
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(4) PLC RAS

Parameters required for performing the RAS functions are set.

Q parameter setting gl
PLC name |PLE system |PLEfle {FLEHES |Device | Propram |Boot fle |SFC|1/0 assignment | Seral |
WDT [Watchdog timer) setting Errar check
WDT Setling 200 s 1 0ms-2000ms) [ Cany out battery check
I¥ Cary out fuse blown check
’_ v Werify module
[ r
o
Operating mode when there is an ermor .
Computation errar Stop -
mz  [1ms-2000ms]
Expanded commard enor | Stop -
Fuse blown Stop hd
Mordule verify enor [sop =]
Intelligent module program o
execution emror P >
File aceess emor (o)
Memory card operation emar o
Extemnal power supply OFF ’—4|
—
—
Acknowledae 50 assignment | Huipls CFL setivgs | Defau | Check | End | cancel |
Figure 8.4 PLC RAS
Table8.4 PLC RAS setting list
Parameter L "
Item No Description Setting range Default Reference
10ms to 2000ms
WDT (Watchdo Set a watchdog timer value for
. ( ) 9 WDT setting 30001 d (in increments of 200ms Section 6.16
timer) setting the CPU module.
10ms)
Computation error
Expanded command
. *1 Set the operation mode of the
Operating mode | ©rror P )
. CPU module when an error is ) .
when there is an | Fuse blown 3002+ Stop/Continue Stop Section 6.17
error detected.
Module verify error
Intelligent module program
execution error
Carry out battery check
Enable or disable detection of
Error check Carry out fuse blown check 3001+ . Selected/deselected Deselected Section 6.17
the specified error.
Verify module
1ms to 2000ms
Constant scanning 3003H Set a constant scan time value. | (in increments of Blank Section 6.2
1ms)

*1: The item is provided for future extension.
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CHAPTERS8 PARAMETERS

(5) Device

Number of points and latch range are set for each device.

Q parameter setting &

PLC name: | PLC system | PLC fle | PLCRAS  avice {Program | Bootfle |SFC | 140 assignment | Gerial |

Sym.| Dig. Dev. | Latch{1] | Latch(1] | Latchi2] | Latch(2] | Local Local
paint start end start end dew. start | dev. end

Input el # |16 | K
Output relay Vo[ 16 | 2K
Intemalrelay | M | 10 || BE
Latch ielay L [ 10 ] 2k
Link relal E |16 | 2k
Annuncistor | F | 10 | 1K
Link special | SB | 16 | 1K
E dge relar V[0 1K
Sitep relay S |10 2k
Tirner T [10] 812
Retentive timer | ST | 10 | 0K
Counter C |05z

Dataregister | D | 10 |17135]
Link reqister | W | 16 | 2K
Link special [ 5% | 16 | 1K
Indesx Z |10 10

Help-Devi i
Device total K words worddevice [T 105 Kwords Bit device ,— K bits M

sym. | Dig Dew. | Latch(1] | Latch[1] | Latchi2) | Lateh(2] | Device Mo. | Device Mo, o
) “| paint start end start end start end
File reaister [R(R]| 10
Ext. data res D |10 ~
Ext linkeqg | ' |16
Acknowledge 41 assignment | Mullple CFU seiings | Defaut | Check | End | Cancel |
Figure 8.5 Device
Table8.5 Device setting list
Parameter
Item a :oete Description Setting range Default Reference
' ® ®
* X: 2K ==
- Y: 2K - T
=
- M: 8K go
‘LK &2
X(2K), Y(2K), S(2K), SB(1K), and B 2K 35
SW(1K) are fixed. F: 1K 8 g
Setting is available within the range S'B_ 1K ez
. e Set the number of device points that | of 16.4K words in total, including the ) Section 9.1, g @
Device points 2000+ . . X . V1K . e
is appropriate to the system. above fixed points (1.5K words). S 2K Section 9.2 c
One device: Up to 32K points T'. 512
(No restrictions on the total points -
for bit devices.) " ST: 0K
’ +C:512
« D: 11136
« W: 2K
*+ SW: 1K
Set a latch range (start and end Setting is available for only one
Latch (1) start/end (Latch device numbers), which can be 9 v Section 3.7,
8 2001+ range for each of B, F, V, T, ST, C, Blank .
clear valid) cleared by remote latch clear . Section 6.3
) D, and W devices.
operation.
Set a latch range (start and end Setting is available for only one
Latch (2) start/end (Latch device numbers), which cannot be 9 y Section 3.7,
i R 2002+ range for each of L, B, F, V, T, ST, C, | Blank .
clear invalid) cleared by remote latch clear . Section 6.3
) D, and W devices.
operation.
*1:  When changing the device points, new setting must not exceed the refresh ranges of network modules or the auto refresh ranges of
intelligent function modules.
If a new device point setting exceeds the corresponding device range, the data may be written to another device or an error may occur.
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(6) Boot file
Whether to perform a boot from the standard ROM is set.

Q) parameter setting g‘
FLE name | FLE system | PLE file | PLE RAS | Device | Progam (Hoot e |SFC |140 assignment | Sedal |
I Da boot fram standard RO
Acknowledge Xt assignment ‘ Multiple CPU settings | Default | | End Cancel
Figure 8.6 Boot file

Table8.6 Boot file setting list

Parameter s .
Item No Description Setting range Default Reference

Do boot from standard Select whether to perform a boot .

- P Selected/deselected Deselected Section 5.1.5

ROM.

from the standard ROM.




CHAPTERS8 PARAMETERS

(7) SFC

The mode and conditions for starting an SFC program, and the output mode in the case of a block stop are set.

Q parameter setting E‘

PLC name |PLE system |PLE fils |PLE R4S | Devics | Program |Bootfile BFE jlm assignment | Seral |

SFC program start mode
& Initial start

" Resume start

Start conditions
& Autostart block 0

" Do not autostart block 0

Dutput mods when the black is stapped

& Tum OFF
" KeepOM
Acknnwledgax‘(assignmenl‘ Muliple CPU semngs| Diefault | ‘ End ‘ e |
Figure 8.7 SFC
Table8.7 SFC setting list
Parameter o :
Item No Description Setting range Default Reference
SFC program start mode 8002+ e Initial start
Set the mode and conditions for © ®
Start conditions 8003n starring an SFC program, and also | Refer to the MELSEC-Q/L/QnA | Autostart block 0 = =
Output mode when the block 8006 set the output rT10de in case a Programming Manual (SFC). Tum OFF ; p
is stopped H program block is stopped. o g
o
¥
g2
—~ @
(ol
(@]
T
c
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(8) 1/0 assignment

The mounting status of each module in the system is set.

Q parameter setting E‘
PLC name | PLC spstem |PLCfie | PLCRAS |Device | Program | Boot fie | SFC Yzeial |
140 Assignment(*)
Slaot Tvpe Model hame Paints Starty’ -
0 _|PLC PLC - hd Switch setting
OC-0) ~ =
; T - - Deetailed setting|
N EE] ~ =
i ETEE - -
5 44 - =
& |56 ~ =
7 |65 - - =
Agzigning the |/0 address is not necessam as the CPLU does it automatically.
Leaving this setting blank will not cause an enar ta occur,
Base sellingl’)
Ease mode
Base madel name | Power model name|  Extension cable | Slals & Auto
Main - " Detai
Ext.Bazel hd
Ext Base! -
Edt.Base: - & Slot Dsfault
Lt faend = 12 Slot Defaul
[]i‘zllﬂgg;j:;jdcgﬁm SO DU Ipot buliple CPU Paamster | Flead PLC data |
Acknowledge K7 assignment | Muliple CFU setfings | Defauk | Check | End | Cancel
Figure 8.8 1/0 assignment
Table8.8 I/O assignment setting list
Parameter _— .
Item No Description Setting range Default Reference
« CPU No.2 and No.3: No.n/Empty (Set
"CPU (Empty)" for the slot wh
Set the type of the mounted (Emp y,) orthe slotwhere no
Type module CPU module is mounted.)
’ « Empty, Input, Hi input, Output, Intelli.,
1/0 mix, or Interrupt
Set the model name of the
ted module. (Entered at
Model name mou‘n e, mo 'u . (Entered a Up to 16 characters
user's discretion. Do not use the
1/O assign- one for the CPU module.)
g 0400 Blank Section 4.2
ment [Q00JCPU]
0, 16, 32, 48, 64, 128, or 256 points
Set th ber of point:
Points a;i ni;‘iomezgs S‘l’;’t'" S [QOOCPU and Q01CPU]
9 ’ 0, 16, 32, 48, 64, 128, 256, 512, or 1024
points
[QO00JCPU]
Set the start /0O number of each | Ox to FOx
Start XY
slot. [QO0CPU and Q01CPU]
On to 3FOn

8-9
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Table8.8 I/O assignment setting list (continued)

CHAPTERS8 PARAMETERS

Parameter
Item No Description Setting range Default Reference
Set the model name of the main
base unit or extension base
Base model )
hame unit. (Entered at user's Up to 16 characters
discretion. Do not use the one
for the CPU module.)
Set the model name of the
power supply module on the
Power model main base unit or extension
i Up to 16 characters
name base unit. (Entered at user's
Base discretion. Do not use the one i
setting 0401w for the CPU module.) Blank Section 4.1.2
Set the extension cable name.
Extension (Entered at user's discretion. Up to 16 characters
cable Do not use the one for the CPU P
module.)
Set the number of slots of the
main base unit or extension
Slots base unit. 2,3,5,8,10,0r 12
This setting must be done for all
base units.
Set vari itch f Refer to th | for th
Switch setting 0407, | DO various swiches ot an neterto the manua’ for the Blank Section 6.10
intelligent function module. intelligent function module used.
. Set whether to clear or hold the
Error time ) ) )
0403n output in case of a stop error in | Clear/Hold Clear Section 6.8
output mode
the control CPU.
Set whether to st ti
HW error et whe ('-)r o stop or continue
time PLC the operation of the control
operation 4004+ CPU in case of a hardware Stop/Continue Stop Section 6.9
) mpode failure of the intelligent function
Detailed module.
setting
Set a response time for the * Input or I/O mix: 1ms, 5ms, * Input or 1/0 mix:
I{O response 04054 input module, hlgr?—speed input 19@3, 20ms, or 70ms 19@5 Section 6.7
time module, /0O combined module, « Hiinput or Interrupt: 0.1ms, * Hiinput or Interrupt:
or interrupt module. 0.2ms, 0.4ms, 0.6ms, or 1ms 0.2ms
Set the control CPU for the input/ QCPU User's
Control PLC 0406+ output modules and intelligent No.1, No.2, No.3, or No.4 No.1 Manual (Multiple

function module.

CPU System)

8-10
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(9) Serial Notes.1

The transmission speed, sum check, transmission wait time, and RUN write setting for using the serial

communication function of the CPU module are set.

Q parameter setting El
PLC name }PLE sustem ]F'LC file: ]F‘LE RAS }Dewce ]F'roglam }Eoot file: ]SFE ]VU assignment
I Use serial communication
Transmission speed
[9kees -1
-
Transmission wait time:
RUM wurite setting
-
Data format walue is fixed as below.
Start bit -1 Parity bit:0dd
Dats bitB  Stop bit:1
Acknowledge XY assignment ‘ Multiple CPU settings | Detault | | End Cancel
Figure 8.9 Serial
Table8.9 Serial setting list
Parameter o :
Item No Description Setting range Default Reference
Use serial Select the item when using the
L ) L g, Selected/deselected Deselected
communication serial communication function.
Set a transmission speed for data
Transmission speed communication with ?he external 9.6kbps, 19.2kbps, 38.4kbps, 19.2kbps
P , 57.6kbps, 115.2kbps <Hop
device.
Set whether to add a sum check
code to a message sent or
received when using the serial
Sum check L g- Selected/deselected Selected
communication function,
100Ex according to the specifications of Section 6.24

Transmission wait time

RUN write setting

the external device.

Set a period of waiting time on the
Basic model QCPU side in case
the CPU module cannot receive
data immediately after the
external device sends data.

No waiting time/10ms to
150ms (in increments of
10ms)

No waiting time

Enable or disable writing of data
from the external device to the
running CPU module.

Selected/deselected

Deselected

® notes.1 23

The QO0JCPU does not support the serial communication function.
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CHAPTERS8 PARAMETERS

(10)Acknowledge XY assignment
The parameters set in the /O assignment, Ethernet/CC IE/MELSECNET setting, and CC-Link setting can be
confirmed.

Acknowledge XY Assignment [x]

57 Ho. Tope Slot  |Module tppe| Paints Model name Duplication =
Hetviork 1/0 Assign

onoo
oo
o020
0030
0040
onsn
O0en
o070
0020
onso
anan
Julu=])
anco
aoo o hd

Inthe 1/0 assignment setting, It is not passible to check comectly, when there is a slot of the
umsetting on the way,

Figure 8.10 Acknowledge XY assignment

Table8.10 Acknowledge X/Y assignment list

Parameter
Item No Description Setting range Default Reference

The data set in the 1/0 assignment, Ethernet/CC IE/
X/Y assignment - MELSECNET setting, and CC-Link setting can be - - -
checked.

sisjeweled O1d L'

NdO0 [epow diseg L°L'g
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(11)Multiple CPU settings

Parameters required for configuring a multiple CPU system are set.

Multiple CPU settings
Ho.of PLC [

No.of FLC |3 =
[to speciication -

Operating mode [7]

Error operation mode at the stop of FLC
=

[ &l station stop by stop erar of PLC2
[w &l station stop by stop errar of PLC3

140 shaiing when using Multiple CFU= [*]
[ AllCPUs can read all inputs

[ Al CPUs can read all outputs

Communication arsa setting [refresh setting] l

Change scieens  |Seting1 -

&

OO0 OO

[*]5ettings should be &'
uging multiple CPL.

CPU specific send range PLC side device
FLC Ao refresh area Caution] Dev, starting
Faint %] Start End Start End
Hod 0
Ho.2 0
No.3 0
No.4

Caution) Dffzet [HEX] from starting address of the auta refresh area.
Refer to the uzer's manual of the each PLC about the starting address.

The applicable device of head device is B.M Y .DUwW R ZR.
The unit of paints of CPU specific send range iz word.

ne when Impart Multiple CPU Parameter

| Check. | f Cancel

Figure 8.11 Multiple CPU settings

Table8.11 Multiple CPU setting list

Item Par:r:.eter Description Setting range Default Reference
No. of PLC 000k Set the numb(-?r of CPU modules 1103 1
used in a multiple CPU system.
Select the multiple CPU system
operation to be performed in case a
stop error occurs in a CPU No.2 or
Operating mode OEO1H No.3. Selected/deselected All items selected
When CPU No.1 results in a stop
error, the multiple CPU system
stops. (Fixed)
All CPUS Select whet.her to read the input
data of the input modules or
1/0 sharing F:an read all intelligent function modules Selected/deselected Deselected
when using inputs 0E04n controlled by another CPU.
Multiple
CPUs All CPUs Select whether to read the output
canread all data of the output modules Selected/deselected Deselected QCPU Use's
outputs controlled by another CPU. Manual
[CPU specific send range] (Multiple CPU
CPU No.1: 0 to 320 points (in system)
increments of 2 points), CPU
No.2 and 3: 0 to 2048 points (in
increments of 2 points) per CPU
Up to 4416 points per system
In the multiple CPU system, data [PLC side device]
Communication area setting E002+ are transferred.by auto refresh B,M.Y,D, R, orZR
(refresh setting) E0034 among respectlve CPU lmodules. Occupies the device of the Blank
Set the devices to be written orread | points set for the send range
and their points. and starting from the specified
device number.
One point in the send range
equals 16 points in B, M, or Y.
One point in the send range
equals one pointin D, W, R, or
ZR.
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CHAPTERS8 PARAMETERS

8.1.2 High Performance model QCPU, Process CPU, and Redundant CPU

(1) PLC name

Alabel and a comment for the CPU module are set.

Q parameter setting '

L rame |PLC system | PLE fle | PLC RAS | Device | Promam |Boot fie | SFC |10 assionment |

Label

Comment |

Ackr\ow\edgeWass\gnrf\enllMull\pIeCFUseltmgs| Defau\t‘ | End ‘ Cancel |

Figure 8.12 PLC name

Table8.12 PLC name setting list

Parameter
Item No Description Setting range Default Reference

- <)

Set a label licati f :
Label 0000+ eta label (name, application) for Up to 10 characters Blank - -
the CPU module. o
=
Set t for the CPU (¢}
Comment 0001w et a commentfor the Up to 64 characters Blank - o
module label. )

o

3
o

@

@

NdO Juepunpay pue ‘N9 S$8201d ‘NdDD PO douewIopad YbIH 2'L'8
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(2) PLC system

Parameters required for use of the CPU module are set.

Q parameter setting

PLE name PLE SisEm 4IFLIZ fils | PLCRAS | Device | Program | Boot file | SFC |10 sssignment |

Timer limit stting

Lo 100 =
e ms [1ms-1000ms]

I;ggl;d IW ms [0 Tms-100ms]
FIUN-PAUSE contacts

AN X [0-%1FFF)
PAUSE ® | WI-XIFFR)

Remote reset

[ Allow

Output mode at $TOP to RUN

&+ Previous state

" Recalculate [output is T scan later]

Floaling point arthmetic processing
Perfom intetnal arithmetic: operations in

Common pointer No. P After [0-4035)

Points occupied by empty slat - [1] |16 ~ | Paints
System interpt settings

Interrupt counter start No. C (0-768)

Fixed scan interval (0.5ms--1000ms)

128 1000 me 123 [400 me e
@0 [0 me 13 [00 s intenpt setiing

Intenupt program / Fised sean program seling

I High speed sxecution

APLE

[ Use special relay / special register from SM/S01000

" double precisian

Intelligent function module setting

Interupt pointer setting

Module synchionization .

¥ Synchranizs inteligent module's puise up

[Settings should be sat s same when
using muliple CFU

[Pt rerzs g

1l

Acknowledge K assignment | Wuliple CPU sctings | Defaul | Check |

End | Cancel |

Figure 8.13 PLC system

Table8.13 PLC system setting list

Parameter
Item No Description Setting range Default Reference
L Secti
Timer ow 1ms to 1000ms (in increments of 1ms) | 100ms ection
limit speed 1000 Set the time limit for the low speed timer 9.2.10
H . "
) High or high speed timer. 0.01ms to 100.0ms (in increments of Section
setting 10.0ms
speed 0.01ms) 9.2.10
Section
RUN- RUN Set the contacts that control RUN/ 6.6.1
PAUSE 1001n PAUSE of the CPU module. Setting of X0 to X1FFF Blank -
contcts PAUSE only the PAUSE contact is not allowed. ::c;on
Select whether to allow th t t Secti
Remote reset 1002+ clectwhetherto alow the remote rese Selected/deselected Deselected ection
from GX Developer. 6.6.3
Set the status of the outputs (Y) when
Output mode at STOP ) . p. ) Previous state, Recalculate (output is 1 . .
to RUN 1003H the operating status is switched from scan later) Previous state Section 6.4
STOP to RUN.
. 9 100A+ ) . « Start SI No. Blank Section 6.23
(Interrupt pointer start S| number of each intelligent « 150 to 1255
setting) function module.
Module Select whether to synchronize CPU
o 100CH module startup with intelligent function Selected/deselected Deselected -
synchronization
module startup.
Set the start b f Secti
Common pointer No. 1005+ et the start numboer of common PO to P4095 Blank ection
pointers. 9.9.2
Points occupied by 1007 Set the number of points for empty slots | 0, 16, 32, 64, 128, 256, 512, or 1024 16 points Section
empty slot " on the main/extension base units. points P 422
Svstom zg:d - 128: 100.0ms
) ¥ . Set each execution interval for the 0.5ms to 1000ms * 129: 40.0ms .
interrupt | interval 1008+ . . L Section 9.10
. interrupt pointers (128 to 131). (in increments of 0.5ms) +130: 20.0ms
settings (n: 28 to
*131: 10.0ms
31)
. . . Section
Interrupt program/ Enable or disable high speed execution 223
Fixed scan program 1008+ of interrupt programs or fixed scan Selected/deselected Deselected S.ec':ti;)n
setting execution type programs. 235
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(3) PLC file

Parameters required for the files used in the CPU module are set.

Q parameter setting E‘
PLC name | PLC system PLCAAS | Device | Program |Bootfile |SFC | 140 assigranent |
File: register Initial Device walue
= Mot used * Mot uzed
" Use the same file name as the program. " Use the same file name as the program,
Conesponding ’—_| Conespanding
e Ty
" Use the follawing file. " Use the following file,
Conespanding ’—_| Canespanding
e ety
Fille: rame Fille riarne:
Capacity [ Kpoins File for loosl devios:
[1K~1018K paints] (¥ Mot used
" Use the following file.
r .
Corespanding ’—4|
memory
File name:
Comment file used in a command o
& Notused o
" Use the same file name a5 the program.
Canesponding ,—_l
memory
" Use the follawing file,
Conesponding ’—4‘
oy
File: name
Acknuw\edgex\/ass\gnment‘ Multiple CFU seltings‘ Diefault | Check | End | e |
Figure 8.14 PLC file
Table8.14 PLC file setting list
Parameter o .
Item No Description Setting range Default Reference
* Not used
) . Set a file for the file register used in * Use the same file name as .
File register 1100+ 9 Not used Section 9.7 ©
the program. the program. N
« Use the following file. p
* Not used g
. Set a file for device comments used « Use the same file name as Q
Comment file used in a command 11014 ) Not used - N
in the program. the program. 3
* Use the following file. @
@
* Not used »n
" . Set a file for initial values of the » Use the same file name as .
Initial Device value 1102+ . Not used Section 6.26
devices used for the CPU module. the program.
« Use the following file.
. . Set a file for local devices used in the | + Not used .
File for local device 1103H L Not used Section 9.13.2
program. « Use the following file.

NdO Juepunpay pue ‘N9 S$8201d ‘NdDD PO douewIopad YbIH 2'L'8
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(4) PLC RAS (PLC RAS(1)')

Parameters required for performing the RAS functions are set.

Q parameter setting

WDT Setting
Inilial execytion
menitoring time:

Low speed
execution
maritoring time:

Operating mode

Fusze blown

execution enor

File access enor

CompLitation eor

Evpanded command enor

Moduls verify siror

Inteligent modue proram

WDT [watchdog timer] setting
200 e (1 0ms--2000ms)

ms (10ms--2000ms)

PLE name | PLC system | PLE file FLERAS ‘]Dewce | Program | Boctfile | SFE | 140 sssignment |

Erren check

¥ Cany out batiey check.

¥ Cany aut fuse blown check.
¥ ety module

ms (10ms--2000ms) -

when there is an emor

[sop =]
[sop =]
[srop =]
Memory card operationeror [Stop v |
Extemal pover supply OFF [Stop |

&

Conatant scanning
ms [05ms-2000ms)

Low speed program execution fime

s (1ms-2000ms)

Erer histary
& Recordin PLC Rak
¢ Record in the following history fls

Corresponding — =
menory

File name

Histary Mo Itern (16-100]

Acknowledge ¥V assionment | Muliple CFU settings | Default | check |

End | Concel |

Table8.15 PLC RAS setting list

Figure 8.15 PLC RAS

Parameter
Item No Description Setting range Default Reference
10ms to 2000ms
Set a watchdog timer value for
WDT Setting d (in increments of 200ms Section 6.16
WDT the CPU module.
10ms)
(Watchdog 3000w - -
. . " ) o Set a watchdog timer value in 10ms to 2000ms
timer) setting Initial execution monitoring ) . o .
time the case of using an initial (in increments of Blank Section 2.3.1
execution type program. 10ms)
Computation error
Expanded command error2
Fuse blown
Module verify error
Operating mode - Set the operation mode of the
when there is an Intelllggnt module program 3002u CPU module when an error is Stop/Continue Stop Section 6.17
execution error
error detected.
File access error
Memory card operation error
External power supply
OFF
Carry out battery check
Enable or disable detection of
Error check Carry out fuse blown check 3001w . Selected/deselected | Deselected Section 6.17
the specified error.
Verify module
0.5ms to 2000ms
Constant scanning 3003H Set a constant scan time value. | (in increments of Blank Section 6.2
0.5ms)
Set execution time of the low-
Low speed program execution time™3 3006+ speed execution type program 1ms to 2000ms Blank Section 2.3.3
in each scan.
Set the storage location of the Record in PLC RAM/ .
. ; . . Record in PLC .
Error history 3005+ error history data in the CPU Record in the Section 6.18

module.

following history file

RAM

*1: For the Process CPU and Redundant CPU, the tab name is "PLC RAS(1)".
*2: These items are provided for future expansion.
*3: Not available for the Redundant CPU.
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CHAPTERS8 PARAMETERS

(5) PLC RAS(2) $#Notes 2

Parameters required for performing the RAS functions in the Process CPU and Redundant CPU are set.

Q parameter setting Fl

Memory check,
I~ Check Pragram memoiy
Capacity ta be cheeked at ane time +256 step

The memony check will be executed when PLC is
changed to RUN and when END instruction is
executed

1F & pragram memory check s set up, the scanning
time wil be sstended according to 2 sefting vale.

Acknnw\edgek’Yass\gnmenl| | Defau\t‘ Chesk | End ‘ Eae] |

Figure 8.16 PLC RAS(2)

Table8.16 PLC RAS(2) setting list

Parameter Refer-
Item Description Setting range Default
No. ence

Set whether to check the user area

in the program memory (excluding Selected/deselected Deselected
Check system areas) for data corruption.
M Secti
hemli)ry Program 3008u 6e2(:7|0n
cnee memory Q12PHCPU and Q12PRHCPU: :

Enter the number of steps to be
checked when "Check Program
memory" is selected.

1 to 496 points (256 to 124K steps)
Q25PHCPU and Q25PRHCPU:
1 to 1008 points (256 to 252K steps)

1 x 256 step

sisjeweled O1d L'

Point/’

When checking all areas in the program memory, the number of steps to be checked can be calculated by the following
procedure.

* On the Read from PLC screen, check the size of total free area in the program memory.
Before checking the size, confirm that the program memory is formatted and no file is written in the memory.

(ZF Section 5.2.2)

+ Calculate the number of steps with the following expression.
Total free area size

Number of steps to be  _ (bytes)
checked 4

NdO Juepunpay pue ‘N9 S$8201d ‘NdDD PO douewIopad YbIH 2'L'8

Note8.2 peﬁgli%gnce
9 . 53 Rl Process

The High Performance model QCPU does not support the memory check function.
When using the memory check function in the Process CPU, check the versions of the CPU module and GX

Developer. ([ Appendix 2.3)
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(6) Device

Number of points, latch range, and local device range are set for each device.

PLC nzme | PLC system | PLC file | PLC R

Q parameter setting

~|Prozram | Bostfle |SFC |10 assigrment |

Sym.| Dig. Dev. | Latch(1) | Latch(1] | Latch(2) | Latch(2] | Local Local

paint start end shart end dev. start | dev. end
Inputrelay | # | 16 | 8K
Output relay T |16 | 8K
Intemalrelay | M | 10 || 8K
Latchrelsy | L | 10 [ &K
Link relay B | 16 | 8K
Annunciator F [ 10| 2K
Link special | 5B | 16 | 2K
Edae relay W0 K
Step relay S5 | 10| 8K
Timer T [0 2K
Retentive imer | 5T | 10 | 0k
Counter C | 10| 1K
Dataregister | D | 10 | 12K
Link reqister | ¢ | 16 | 8K
Link special | Sw | 16 | 2K
Indes Z |10 18

HelpD i
Device tatal Kuwods  Woddevice [ 000 Kwerds  Bideviee [ 40 Kbis m

Dev. | Lateh(1] [ Lateh(1] | Lateh(2]
point | start end start

File redister |ZRR| 10

Laich(2) | Device Mo, | Devies No

end start end ’—

Evt datareq | D |10

Est. lnkrea. | W [ 16

o

AcknnwledgeXYassignmenllMull\pleEF’U sethngsl Defauh‘ Check ‘ [l ‘ Exred ‘

Figure 8.17 Device

Table8.17 Device setting list

Item Par:lr:-eter Description Setting range Default Reference
« X: 8K
*Y:8K
* M: 8K
«L: 8K
X(8K), Y(8K), S(8K), SB(2K), and B 8K
SW(2K) are fixed.
. . - *F:2K
Setting is available within the range of . SB: 9K
. e Set the number of device points that | 29K words in total, including the above . )
Device points 20004 X X R R «V: 2K Section 9.1
is appropriate to the system. fixed points (3.7K words). .S 8K
» One device: Up to 32K points CT9K
« Total bit device points: Up to 64K
points i ’ - ST: 0K
* C: 1K
*D: 12K
* W: 8K
*« SW: 2K
Set a latch range (start and end Setting is available for only one range
Latch (1) start/end 20014 device numbers), which can be for each of B.F. V. T ST C.D. and W Blank Section 3.4,
(Latch clear valid) cleared by the RESET/L.CLR switch devices. o Section 6.3
or remote latch clear operation.
Seta latch range (start and end Setting is available for only one range
Latch (2) start/end 2002+ device numbers), which cannot be foreachof L B.F. V. T ST C.D and W | Blank Section 3.4,
(Latch clear invalid) cleared by the RESET/L.CLR switch devices. T T Section 6.3
or remote latch clear operation.
Set a range (start and end device Setting is available for only one range
Local device start/end 2003+ numbers), which is used for a local foreachof M, V, T, ST, Cand D Blank Section 9.13.2

device.

devices.

*1:  When changing the device points, new setting must not exceed the refresh ranges of network modules or the auto refresh ranges of
intelligent function modules.
If a new device point setting exceeds the corresponding device range, the data may be written to another device or an error may occur.
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(7) Program
File names and execution types (execution conditions) are set for each program when two or more programs are
written to the CPU module.

Q parameter setting E‘
PLE nams | PLE system | PLCfile | PLERAS | Devios Frogiam 4|Bnnl file |SFC | 140 assigrment |
E | [ Lo cleod Inunil}i
= Frogiam interval
MAIN 1 = =
2 - -
3 - -
4 = =
8 - -
3 - -
7 - -
g - -
] - -
10 - -
1 - -
12 h -
13 - -
14 - -
15 h -
18 - -
17 - -
Insert I = =
19 v -
Delete | |20 =] =]
21 - -
22 - - -
File usabilty setting ‘ 140 refresh sstiing ‘
Acknonledge 7 sssigrment | Mulicle CPU setigs | Defeut | Check | End | Cancel |
Figure 8.18 Program
Table8.18 Program setting list
Parameter e i
Item No Description Setting range Default Reference

When writing two or more programs to
the CPU module, set a file name and i

. ) o Execute type (fixed scan interval
execution type (execution condition) of L
) when the fixed scan execution is )
Program setting 7000n each program. selected) Blank Section 2.3
Also, set a fixed scan interval i . i

. . File usability setting
(execution interval of the fixed scan .

) 1/0 refresh setting
execution type program).

Program name

sisjeweled O1d L'
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(8) Boot file

Parameters required for boot operation and writing data automatically to the standard ROM are set.

Q parameter setting g|
PLC name | PLC spstem | PLCfile | PLERAS | Device | Program Haatils J5FC |10 assignment |
Baot optioh
[~ Clear program memory
High speed monitor area from other station. Ksteps  [0-15K step)
Oniline change area of muliple blocks. K steps
[Online change area of FB definition/ST.)
I Auto Dowrload all Data from Memom card to Standard ROM
Boot file sefting
= Program Type Data name Transfer from Transter to -
MaN [ q = =
= Device cor | 2 -~ -
COMM [ 3 = =
=) Parameter 4 - -
PAR&N | B - -
Device inti | B - -
7 - -
] - ~
g - -
10 - -
ikl hd -
12 - -
13 - -
41| 50| ) [ - =
Insen | Dlete| |12 = = -
Acknnwledgex\‘assignmenl| Multiple CFU sethngsl Default ‘ Check ‘ [l ‘ Exred ‘
Figure 8.19 Boot file
Table8.19 Boot file setting list
Parameter o :
Item No Description Setting range Default Reference
al Select whether to clear the
ear program .
prog program memory at the time of | Selected/deselected Deselected
memory
boot.
Boot option | Auto Download all Select whether to write data of
Data from the memory card automaticall .
Y Y Selected/deselected Deselected Section5.2.7,
Memory card to 7000n to the standard ROM when Section 5.2.8
) ection 5.2.
Standard ROM booting.
Type, Data name, and Transfer
Set the type and data name of fr)(;‘:n (the transfer target drive
Boot file setting the boot file, and transfer source 9 Blank

drive for boot operation.

(Transfer to) is automatically set
in the program memory.)
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(9) SFC

The mode and conditions for starting an SFC program, and the output mode in the case of a block stop are set.

Q parameter setting ﬁ‘

FLC name | PLE svstem | PLC fie | PLCR&S | Device | Program | Boot fle [3FC 10 assionment |

SFC program start mods
* |nitial start

" Resume stait

Start conditions
" Autostart block 0

" Duonot autostart block 0

Dutput mode when the block s stopped

& Tum OFF
" KeepON
A:KnuwledgeX‘(ass\gnmEnll Muliple CPU setllngs‘ Default ‘ ‘ End | Cancel |
Figure 8.20 SFC
Table8.20 SFC setting list
Parameter o .
Item No Description Setting range Default Reference

SFC program start mode 8002+ Set the mode and conditions for Initial start
Start conditions 8003H starring an SFC program, and also | Refer to the MELSEC-Q/L/QnA | Autostart block 0
Output mode when the block set the output mode in case a Programming Manual (SFC).
is stopped 8006w program block is stopped. Turn OFF

sisjeweled O1d L'
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(10)I/0O assignment

The mounting status of each module in the system is set.

Q parameter setting

PLC name | PLC spstem | FLE file | FLC RS | Device | Progiam | Boot file | SFC

1/0 ssignment]*]

{7 Sssianme:

FL

o

Slot Tupe

HModel name Poirts

Starkxr

FLC

Sitch setting

[

1

Detailed seltmgl

[
[
i

A o A L ] =)

Lk

afafa]a]afq]a
afafa]a]afq]a

1 | | [ [ | | = |2
= Q|0

E[E]

Asgsigning the 1/0 address is not necessary as the CPL does it automaticall
Leawing this etting blank will nat cause an enor to ocour,

Base setting()

Base madel name | Power maodel name | Extersion cable | Slats

Hain

ExtBase]

Eut.Bagel

Ext.Base

ExtBased

E . BaseS

E i Basef

LN ER KN KN KRN ENERE

ExtBase?

[Settings should be set as same when

Import Multiple CPU Parameter

Base mode
* Auta
" Detail

85lat Detault
12 Slot Default

ReadPLC data |

wzing multiple CPU.
dcknowedge X assignment | Mulile CPU setings | Defautt | theck | End | cancel |
Figure 8.21 1/0 assignment
Table8.21 1/0 assignment setting list
Parameter
Item No Description Setting range Default Reference
* CPU No.2 to No.4: No.n/Empty (Set
"CPU (Empty)" for the slot where no
Type Set the type of the mounted module. CPU module is mounted.)
* Empty, Input, Hi input, Output,
Intelli., I/O mix, or Interrupt
/o ) Set the model name of the mounted )
Assignme Model name 0400+ module. (Entered at user's discretion. Ub to 16 characters Blank Section 4.2.2
nt Do not use the one for the CPU P
module.)
Points Set the number of points assigned to 0, 16, 32, 48, 64, 128, 256, 512, or
each slot. 1024 points
Start XY Set the start /O number of each slot. O to FFOH
Set the model name of the main base
Base model unit or extension base unit. (Entered
K . Up to 16 characters
name at user's discretion. Do not use the
one for the CPU module.)
Set the model name of the power
supply module on the main base unit
P del
n;)rvr\::r mode or extension base unit. (Entered at Up to 16 characters
Base user's discretion. Do not use the one )
setting 0401w for the CPU module.) Blank Section 4.1.2
. Set the extension cable name.
Extension ) .
cable (Entered at user's discretion. Do not Up to 16 characters
use the one for the CPU module.)
Set the number of slots of the main
base unit or extension base unit.
Slots This setting must be done for all base 2,3,5,8,10,0r 12
units.
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Table8.9 I/O assignment setting list (continued)

CHAPTERS8 PARAMETERS

Parameter
Item No Description Setting range Default Reference
Set various switches of an Refer to the manual for the
Switch setting 0407+ . ) . . . . Blank Section 6.10
intelligent function module. intelligent function module used.
. Set whether to clear or hold the
Error time . . :
0403H output in case of a stop errorin | Clear/Hold Clear Section 6.8
output mode
the control CPU.
H/W error Set wheth.er to stop or continue
time PLC the operation of the control
operation 4004+ CPU in case of a hardware Stop/Continue Stop Section 6.9
) mi)de failure of the intelligent function
Detailed module.
setting
Set a response time for the « Input or I/O mix: 1ms, 5ms, * Input or 1/0O mix:
I./O response 0405 input module, higr?—speed input 1(')r.ns, 20ms, or 70ms 1(.).ms Section 6.7
time module, I/O combined module, < Hi input or Interrupt: 0.1ms,  Hiinput or Interrupt:
or interrupt module. 0.2ms, 0.4ms, 0.6ms, or 1ms 0.2ms
Set the control CPU for the input/ QCPU User's
Control PLC™! 0406w output modules and intelligent No.1, No.2, No.3, or No.4 No.1 Manual (Multiple
function module. CPU System)
*1: Not available for the Redundant CPU.

(11)Acknowledge XY assignment
The parameters set in the I/O assignment, Ethernet/CC IE/MELSECNET setting, and CC-Link setting can be

confirmed.
Acknowledge XY Assignment g|
=7 Mo Type Slot  |Module type | Paints Model name: Duplication _+ |
Network 170 Assign
Q0og
o010
ooz20
0030
0040
0050
Q0s0
ag7a
0080
ooso0
0040
00B0
noco
Q0D0 hd
Inthe 10 ass;jgnmenl setting, [tis not possible to check comectly, when there ic a slot of the
unsetting on the way.
Figure 8.22 Acknowledge XY assignment
Table8.22 Acknowledge X/Y assignment list
Parameter oo :
Item No Description Setting range Default Reference

X/Y assignment

The data set in the 1/O assignment, Ethernet/CC IE/

MELSECNET setting, and CC-Link setting can be -
checked.

8-24
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(12)Multiple CPU settings #notes 3

Parameters required for configuring a multiple CPU system are set.

Multiple CPU settings

Mo.of PLC 7]

Mo of PLC |4 -
[Ne spesiication <]

Operating mode [¥]

Error operation mode at the stop of FLC
=

[ 2l station stop by stop eror of PLC2
J¥ Al station stop by stop error of PLC3

Online module change(
[~ Enable online module change with another PLC.

“when the online module change it enabled with anather PLC,
|-0 statuz outside the group cannat be taken.

1/0 sharing when using Multiple CPUs [¥)
[™ Al CPUs can read all inputs
[™ Al CPUs can read all outputs

Communication area setting [refresh settiing) l

Change screens  |Setting 1 w| [ Set stating devices for each PLC

. CPU specific send range FLC side device
¥ Al station stap by stop errar of FLC4 PLC Auto ref‘ljesh area Eaut\gon] Dev, starting
Paint [] Start End Start End
Ho 1 0
Nio.2 0
M3 1]
Hod4 0

=171 717

Caution] OFffset [HEX) from starting address of the auta refresh area
Refer to the user's manual of the each PLC about the starting address.

The applicable device of head device iz BM v.D W R ZR.
The unit of points of CPU specific send range iz ward

[I5ettings shauld be se ni twhen Irnpart Multiple CPU Parameter | Check ‘ Cancel
uging multiple CPU.
Figure 8.23 Multiple CPU settings
Table8.23 Multiple CPU setting list
Parameter e :
Item No Description Setting range Default Reference

No. of PLC 0E00k Set the number of CPU modules used in a multiple 1t04 1

CPU system.
Host CPU Set a CPU number for which the multiple CPU
number EOOCH setting parameters are set. (Set the number of the | PLC No.1 to No.4 Blank

connected CPU module.)

Select the multiple CPU system operation to be
Overatin performed in case a stop error occurs in any of
m‘; o 9 0EO1« | CPU No.2 to No.4. Selected/deselected All items selected QCPU Usar's

When CPU No.1 results in a stop error, the multiple .

CPU system stops. (Fixed) Manual (Multiple

4 ps- CPU System)

Multiple CPU

Enable or disable synchronous startup of the CPU
synchronous EOO0BH y, P Mp.1 to No.4 All items selected

. modules on the multiple CPU system.
startup setting
* High Performance

Enable or disable the online module change in the mgdel QcPU-

Online module multiple CPU system. (When enabled, the CPU ’
EO006H . Selected/deselected Deselected

change module cannot read the 1/O data outside the

specified group.) * Process CPU:

P group. Selected

(To the next page)

D Notess (IEED

The Redundant CPU cannot be used in multiple CPU systems.
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Table8.23 Multiple CPU setting list (continued)

CHAPTERS8 PARAMETERS

Parameter Descrip-
Item . P Setting range Default Reference Parameter No.
No. tion
o e e
read all ) . P ) Selected/deselected Deselected
/0 sharing inouts intelligent function modules
when using P 0E04+ controlled by another CPU.
Multiple CPUs | AllCPUs can Select whether to read the output
read all data of the output modules Selected/deselected Deselected
outputs controlled by another CPU.
[Set starting devices for each
CPU] Deselected
Selected/deselected
[CPU specific send range]
0 to 2048 points (in
increments of 2 points) per QCPU User's Manual
CPU (Multiple CPU
Up to 8K points (8192 points) System)
In the multiple CPU system, data per system
Communication area setting E002+ :::;;anfef:rr:;isi ZL:;E r:wz(ejz:]es [PLC side device]
(refresh setting) E003k 9 p ) ’ B,M,Y,D, W, R, or ZR
Set the devices to be written or Occupies the device of the
Blank

read and their points.

points set for the send range
and starting from the
specified device number.

* One point in the send
range equals 16 points in
B, M, orY.

* One point in the send
range equals one point in
D, W, R, or ZR.
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8.2 Redundant Parameters ®notesa4

This section provides the list of redundant parameters and describes parameter details.

Table8.24 Redundant parameter

Parameter
Item No Description Setting range Default Reference
Set the operation mode and tracking QnPRHCPU User's Manual
Redundant parameter 0DO00 - -
P " transfer settings of the Redundant CPU. (Redundant System)

[ 7 QnPRHCPU User's Manual (Redundant System)

(1) Operation settings

The operation mode of the Redundant CPU at power-on is set.

Redundant parameter 7‘

Start mode setting

Mode Initial stark mode hd

It will become Hot-start mode during system switching,

Standby system watch setting

¥ Check the errar in Standby spstem

Debug mode zetting
* Do nat start with Debug mode

" Start with Debug mode

Backup mode setting

I Check operating status consistency

Default ‘ | End Cancel

Figure 8.24 Operation settings

Table8.25 Operation setting list

Parameter
Item No Description Setting range Default Reference

Select the start mode when the .
Initial start mode/

Start mode setting Redundant CPU is powered off Hot-start mode Initial start mode

and then on.
Star.1dby system watch Set whether to monitor errors in Selected/deselected Selected
setting the standby system.
Select whether to start the
Debug mode settin Redundant CPU in debu Do not start with Debug mode/ Do not start with QnPRHCPU User's
g o D001 & Start with Debug mode Debug mode Manual (Redundant

mode.

System)
Select whether to check the
operating status consistency
betwi th trol and
Backup mode setting etween the coniro ‘an Selected/deselected Selected
standby systems while the
Redundant CPU is operating in

backup mode.

 Notes.+ XD
p

Redundant parameters are not available for the Basic model QCPU, High Performance model QCPU, and Process
CPU.
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CHAPTERS8 PARAMETERS

(2) Tracking settings

Parameters required for the tracking function in a redundant system are set.

k3

Redundant parameter

Operation settings T klng

Tracking device seftings

|Intema\ device black setting j Internal devices includs X and other intemal devices.
Signal flovs memory tracking setting
* Mo tracking All racking device capacity K word
(" Do tracking [Devics total increases TBE word |

Device detail settings

Tracking block Mo =
Device range settings
Device | Points Start End E O
1 hd e
2 -
3 = Deviestorl
evice total
4 = Mairum 100 K. K word
5 -
] A File register file settings
7 =
3 - ‘ | Target memary ‘ File name |
3 - (| | |
10 - -

Tracking characteristics setting
& Synchronized tracking mode(T ake more scan time)

" Program priotity mode
Default ‘ Check | End Cancel

Figure 8.25 Tracking settings

Table8.26 Tracking setting list

Parameter
Item No Description Setting range Default Reference
Select whether to set the range for
. . ) . . 9 Internal device block setting/ Internal device block
Tracking device settings tracking device data to be ) . ) .
Device detail settings setting ©
transferred. N
Signal fl tracki Select whether to track the signal 3
|gr-1a low memory tracking elect whether to track the signa No tracking/Do tracking No tracking 3
setting flow memory. <
Set details when the tracking g:'
Device detail settings device to be transferred is set by - - "_6
user. o
o
Select the block number of the g
. tracking device to be transferred. 15}
Tracking block No. 1to 64 1
raciking block No Then, set details in the Device ° QnPRHCPU @
D003 " User's
range settings.
Manual
Do auto forward Tracking Select whether to automatically (Redundant
block No.1 transfer the device data set to the | Selected/deselected Deselected System)
(Auto ON SM1520) tracking block No. 1.
) . Set the device to be tracked and
Device range settings . -
its range.
When the file register is set in the Refer to the QnPRHCPU User's
Device range settings, select the Manual
File register file settings memory where the target file -
register is stored and enter the file
name.
Tracking characteristics setting D002+ Selec.:t the operation mode of Synchroniz.ed‘tracking mode/ Sync.hronized
tracking. Program priority mode tracking mode
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8.3 Network Parameters

This section provides the list of network parameters and describes parameter details.

Bl Symbols, mn, **, M, and N used in the "Parameter No."
mn, **, M, and N in "Parameter No." in this section denote the following:

8-29

* mn: Indicates the value that is calculated by "start I/O No. divided by 16".

* **: Indicates any given value.

¢ N: Indicates the module number.

* M: Indicates the network type.

Table8.27 For CC-Link IE Controller Network and MELSECNET/H ([_5 (1), (2) in this section)

M Network type

1H CC IE Control (Control station)”, MELSECNET/H mode (Control station), MELSECNET/H Extended
mode (Control station), MELSECNET/10 mode (Control station)

oH CC IE Control (Normal station), MELSECNET/H mode (Normal station), MELSECNET/H Extended mode
(Normal station), MELSECNET/10 mode (Normal station)

5H MELSECNET/H (Remote master)

AH MELSECNET/H (Standby station)

BH MELSECNET/H mode multiplexed remote I/O network master station

DH MELSECNET/H mode multiplexed remote I/O network sub-master station
(when no parameter is set)

En MELSECNET/H mode multiplexed remote I/O network sub-master station

(when parameters are set)

*1: For the Basic model QCPU, the "CC IE Control (Control station)" cannot be set.

Table8.28 For CC-Link setting ([_ _ (4) in this section)

M Network type
OH Master station

1H Local station

2H Standby master station




(1) CC-Link IE Controller Network setting

Network parameters for the CC-Link IE Controller Network are set.

B Network parameters Setting the number of Ethernet/CC IEAMELSECNET cards.

Plaase it the statng /0 Ne. of the modlsin HE{16 bl fom

cknovledge Y asgnment | Foungparandos | Assgrment nage | \

Cheok | End

Mode 1 I Mode 2 Moduls 3 Hodule 4
Metwark type CCIE Control[Control station) vHNnhe w [Nong » [None:
Stating |/ Mo, 000
Netvirk Ho. 1
Totd stafors 4
Group Ho. 0
Station No. 1
Mode Onine = = .
Network range assignmert
Refresh parameters
Interupt setings
Speciy station No. by parameter. v
1
Necessay selfingl Noseling / Abeadyset | Setfitieneeded Noseliing / Abeadpset )
Lt Zill:gmiﬂf et ol

| taed |

CHAPTERS8 PARAMETERS

Figure 8.26 Setting the number of Ethernet/CC IE/MELSECNET cards (CC-Link IE Controller Network setting)

Table8.29 CC-Link IE Controller Network setting list

Item Par:lr:eter Description Setting range Default Reference
Number of modules on CC-
Link IE Controller Network A000+
Starting I/0 No.
Network No.
ANMOH
Total stations
Station No.
Group No. OAmMnNH
Mode ANMOx Set network parameters for the Refer to the manual for the CC-Link ) )
Refresh parameters ANM1H CC-Link IE Controller Network. |IE Controller Network.
Common parameters ANM24
Station inherent parameters ANMB3H
Group settings”™ D004+
Redundant settings " DA**u
:)n;re;::t;rrasnsmlssmn AOO24
Routing parameters 5003n

*1: Available only for the Redundant CPU.
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(2) MELSECNET/H setting
Network parameters for MELSECNET/H are set.

M Network parameters Setting the number of Ethernet/CC IE/MELSECNET cards.

Start /0 Mo,

Inkedink transmission parameters|  Please input the starting |40 No. of the module inHEX(1 bi) form

assignnert

| | thex

during other staton access

End

Module 1 [ Module 2 [ hiodule & Modde 4
Netvork bpe MNETH mode (Contol taion) | MNET/H mode (Nomal staor) _+ |Nane < [Here
Stating /0 Mo 0] 00|
Netwok Mo 1 7
Total stations 4
Growp o 1) 0
Staton o
Mode Onle ~ [Oniie B B
Netuork range sssirment
Skalion inherent parameters
Fefiesh paameteis Fefesh patameters
Intermupt setings Intermupt seltings
Fietum as control station v
pticalicoarid E
I |
Nesessany setingl oseting / Aeadyset | Sekifitisnesded  Noseting / Ateady set |
Yaldmode

s

| ced |

Figure 8.27 Setting the number of Ethernet/CC IE/MELSECNET cards (MELSECNET/H setting)

Table8.30 MELSECNET/H setting list

Parameter
Item a ;oete Description Setting range Default Reference
Number of modules on
5000
MELSECNET/H "
Starting /0 No.
Network No. S5NMO~
Total stations
Group No. 05mnu
Mode 5NMO«
Refresh parameters S5NM1n
Common parameters S5NM2+
Station inherent parameters S5NM3H
Sub-master parameters 2 5NM5H Set MELSECNET/H network Refer to the manual for the Q series-
Common parameters 2 SNMAS parameters. compatible MELSECNET/H.
Station inherent parameters
2 5NMBH
Interrupt settings
Group settings " D004+
Redundant settings ' D5**n
Vallfj module during other 5001m
station access
| - .
nterlink transmission 5002+
parameters
Routing parameters 5003n

*1: Available only for the Redundant CPU.
*2:  Available only for the Process CPU or Redundant CPU.
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(3) Ethernet setting

Network parameters for Ethernet are set.

M Network parameters Setting the number of Ethernet/CC IEIMELSECNET cards. FEK

Wots 1 Hois2 Wotis3 Wodls 4 =
Nelwerk e B < [Nene < [iene ~ [ore <[
Shttng 110 Ho W
Hewark o 7
Total statins
Gioug o [
St fo, 7
Hode Tl - - B -
(perational settings
Il stings
(Ipen setings
il el prameter
Station No.<->IF information
FIF Paramelers
 mal selings
Internpt settings
] »
Wecessay seling loseling ¢ Aleadpsel | SelFitisnesded]  Noseling ¢ eady sl )
SOt \nﬁv‘::gmci:‘;‘veﬂahnnacuexs [
Plsse inputthe stating /0 No of the module inHE(16 biforn
Ackookedge X asigen | R pecretes | Assrment nage | | ek | e | caed |

Figure 8.28 Setting the number of Ethernet/CC IE/MELSECNET cards (Ethernet setting)

Table8.31 Ethernet setting list

Parameter
Item No Description Setting range Default Reference
Number of modul
E:]m erto modules on 9000+
erne )
Starting I/0 No. ©@
P
Network No. g.
Group No. 9NOOH 8
~
Station No. ;?
Operational settings %
1]
Initial settings 9NO1H @
(2]
Open settings 9INO2+
Router relay parameter 9NO3H
Refer to th | for th ies-
Station No.<->IP Set Ethernet network parameters. eter c_) e manual for the Q series - -
X . 9NO5H compatible Ethernet.
information
FTP Parameters 9NO6H
E-mail settings 9NO7H
News setting 9NO8H
Interrupt settings 9NO9H
Redundant settings ™ D9**n
Vali -
a|lfj module during other 5001
station access
Routing parameter 9NO04H
Group settings ™ D004+
*1: Available only for the Redundant CPU.

8-32



(4) CC-Link setting

Parameters for CC-Link are set.

No. of boards in module |1

Boards

Blank: no sefting

1

Start 1/0 No

anan,

Dperational setting

Opeiational seftings

Tupe

Master station

P aster station data link toe

PLC parameter auto start

Mode

Fiemole netlVer 1 mode]

Al connect count

Fiemate inputfFi)

Remate outputlRY]

Remote reqister[ AW

Fiemote register(Fi/w]

Ver 2 Remote input{RX]

Ver 2 Flemote outputF'Y]

“er. 2 Riemate reaisterFiw

“er.2 Remote register( /]

Spevial ieleylSEL

Special register] SW]

Fiely count

Automatic recannection station count

Stand by master station No.

PLC down select Stop

Scan mode setting

Asprchionous

Delay infomation setting

Station infiormation seting

Station information

Remate device station initial setting

Initial sEttings

Interrupt setting

Interrupt settings

<

Indispensable setlings(

Setting tem details

Nosetting / Afieady set )

Setif it is needed(

o setting

Acknowledge X assignment ‘ Clear

¢ Aresdyset ]

| check

Cancel

Figure 8.29 Setting the CC-Link list

Table8.32 CC-Link setting list

Item

Parameter
No.

Description

Setting range

Default

Reference

Number of modules

Type

C000H

Start /O No.

Operational setting

All connect count

CNM2+

Remote input (RX)

Remote output (RY)

Remote register (RWr)

Remote register (RWw)

Ver.2 Remote input (RX)*1

Ver.2 Remote output (RY)*1

Ver.2 Remote register (RWr)*1

Ver.2 Remote register (RWW)*1

CNM1+

Special relay (SB)

Special register (SW)

Retry count

Automatic reconnection station count

Standby master station No.

PLC down select

Scan mode setting

Delay information setting

Station information setting

Remote device station initial setting

Interrupt setting

CNM2+

Set CC-Link
parameters.

Refer to the manual for
CC-Link.

*1: Available only for the High Performance model QCPU or Process CPU.
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8.4 Remote Password

This section provides the list of parameters for use of remote password and describes parameter details.

Remote password settings &| Remote password detail settings ﬁl

FPazsword settings Uszer connection Mo,

-

Paszzword active module settings

Characters that can be used in password
4 characters. Murbers, 4.7 a2,
Special characters.

[~ Connection 4
I Connection B
| Connection 12
[ Connection 16

I Connection 3
™ Connection 7
I Connection 11
I Connection 15

I Connection 2
[ Connection &
[ Connection 10
I Connection 14

I Connection 1
" Connection 5
I Connection 3
I Connection 13

Pazsward

todel narme Starter’ Condition
QJ7IET Dietai Nate: Please enable the existence confirmation function, in case of using the UDP/P protocal.
QJTIC24/CMO System connechian

[ Auto open UDP port (%]
[ FTP transmizsion port{TCPAF)
™ G¥ Developer ransmission port{ TCRAR] [¥]

GX Developer ranzmizzion port(UDPAAP] 7] Dedicated instuction, CC IE Contral, MMETA10[H]
relay transmisgion port,

4|44 (4

4

[ HTTP part : Give walidity to HTTP pratocol passward,
Necessary seiting HSEENES / SIESHER ) [If you enable the remote password, the dedicated instructions and the CC [E Control, MMET A10[H)
relay transmission function can not be used |

[f the remate password of the port (7] is enabled, the existence confimation function will be

Cancel x
enabled automatically.

Clear Setting completion

When making a remate password enabled, wite parameters to the PLC,

Cancel

and reget the PLC, or turn off the power and turn on the power again.

Setting completion

Figure 8.30 Remote password settings dialog box

A remote password is set for an Ethernet module, serial communication module, or modem interface module.

Table8.33 Remote password setting list

Parameter

Item No Description Setting range Default Reference
' o
Four characters or less EN
Password settings - Enter a remote password. (alphanumeric characters, special - %
symbols) 3
=1
)
Model Select.a model name of the module QUTAET1 2
- for which the remote password set to - ©
name ) QJ71C24/CMO 7]
Password the CPU module is checked. g
active - Basic model QCPU: g
module Set the start address of the module 0000+ to 03E0H
settings Start XY - for which the remote password is * High Performance model QCPU, - « QJ7T1E71:
checked. Process CPU, and Redundant Ethernet module
CPU: 0000+ to OFEOH manual
. Set details of the remote password for + QJ71C24: Serial
Detail : : : communication

the QJ71E71.

User connection No.

Select user connection No.

Connection 1 to Connection 16

System connection

Select a valid port of the remote
password for system connection.

Specify a valid port of the remote
password.

Auto open UDP port

FTP transmission port (TCP/IP)
GX Developer transmission port
(TCP/IP)

GX Developer transmission port
(UDP/IP), Dedicated instruction,
CC IE Control, MNET/10(H) relay
transmission port.

HTTP port

module manual
* QJ71CMO:

Modem interface

module manual
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CHAPTER9 DEVICES

This chapter describes the devices that can be used in the CPU module.

9.1 Device List

Table9.1 and Table9.2 list the names and data ranges of the devices that can be used in the CPU module.

(1) Basic model QCPU

Table9.1 Device list

- . Default Parameter-
Classification Type Device name : Reference
Points Range set range
Input 2048 X0 to 7FF Hexadecimal Section 9.2.1
Output 2048 YO0 to 7FF Hexadecimal Section 9.2.2
Internal relay 8192 MO to 8191 Decimal Section 9.2.3
Latch relay 2048 LO to 2047 Decimal Section 9.2.4
Bit device Annunciator 1024 FO to 1023 Decimal Section 9.2.5
Edge relay 1024 V0 to 1023 Decimal Section 9.2.6
Step relay 2048 S0 to 127/block Decimal Section 9.2.9
Canbechanged |
Internal user device Link relay 2048 BO to 7FF Hexadecimal within 16.4K Section 9.2.7
Link special relay 1024 SBO to 3FF Hexadecimal words 3 Section 9.2.8
Timer™! 512 TO to 511 Decimal
Section 9.2.10
Retentive timer’! 0 (STO to 511) Decimal
. Counter’! 512 CO0 to 511 Decimal Section 9.2.11
Word device
Data register 11136 DO to 11135 Decimal Section 9.2.12
Link register 2048 WO to 7FF Hexadecimal Section 9.2.13
Link special register 1024 SWO to 3FF Hexadecimal Section 9.2.14
Function input 16 FX0to F Hexadecimal Section 9.3.1
Bit device Function output 16 FYOto F Decimal Section 9.3.1
Int | syst M o o
d"ejir:: system Special relay 1024 SMO to 1023 Decimal Section 9.3.2
Function register 5 FDO to 4 Decimal Section 9.3.1
Word device —
Special register 1024 SDO to 1023 Decimal Section 9.3.3
Link input 8192 Jn\X0 to 1FFF Hexadecimal
Link output 8192 Jn\Y0 to 1FFF Hexadecimal
Bit device
Link relay 16384 Jn\BO to 3FFF Hexadecimal
Link direct device Cannot be Section 9.4
Link special relay 512 Jn\SBO to 1FF Hexadecimal changed
Link register 16384 Jn\WO to 3FFF Hexadecimal
Word device
Link special register 512 Jn\SWO to 1FF Decimal
Module a Intelligent functi . . .
° _u © access Word device nietigen u_nc on 65536 Un\GO to 655352 Decimal Section 9.5
device module device
Index register Word device | Index register 10 Z0t0 9 Decimal Section 9.6
* RO to 32767
. . *5 . H : . .
File register Word device | File register 64k « 7RO to 65535 Decimal Section 9.7
Nesting - Nesting 15 NO to 14 Decimal Section 9.8

(To the next page)



Table9.1 Device list (continued)

CHAPTERS DEVICES

- . Default Parameter-set
Classification Type Device name Reference
Points Range range
Pointer 300 PO to 299 Decimal Section 9.9
Pointer - —
Interrupt pointer 128 10 to 127 Decimal Section 9.10
Bit device SFC block device 128 BLO to 127 Decimal Section 9.11.1
Network No. specification 239 J1t0 239 Decimal Section 9.11.3
device Cannot be
other - /O No. Q00JCPU - UOtoF Hexadecimal changed Section 9.11.4
specification
device 88?2g3 - U0 to 3F Hexadecimal Section 9.11.4
Macro instruction . .
- argument device - VDO to 1 Hexadecimal Section 9.11.5
Decimal constant K-2147483648 to 2147483647 Section 9.12.1
Hexadecimal constant HO to FFFFFFFF Section 9.12.2
Constant - -
Real number constant E+1.17550—38 to E+3.40282+38 Section 9.12.3
Character string constant "ABC", "123""4 Section 9.12.4
*1: For the timer, retentive timer, and counter, a bit device is used for contacts and coils, and a word device is used for a present value.
*2:  The number of points that can be actually used varies depending on the intelligent function module.
For the number of buffer memory points, refer to the manual for the intelligent function module used.
*3: Can be changed in the PLC parameter dialog box of GX Developer.
(Except the input, output, step relay, link special relay, and link special register) ((__= ~ Section 9.2)
*4: Character strings can be used for MOV, STR, DSTR, VAL, DVAL, ESTR, and EVAL instructions only.
Character strings cannot be used for other instructions.
*5:  Since the Q00JCPU does not have the standard RAM, the file register cannot be used.

9-2
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(2) High Performance model QCPU, Process CPU, and Redundant CPU

Table9.2 Device list

Default Parameter-set
Classification Type Device name - Reference
Points Range range
Input 8192 X0 to 1FFF Hexadecimal Section 9.2.1
Output 8192 YO0 to 1FFF Hexadecimal Section 9.2.2
Internal relay 8192 MO to 8191 Decimal Section 9.2.3
Latch relay 8192 LO to 8191 Decimal Section 9.2.4
Bit device Annunciator 2048 FO to 2047 Decimal Section 9.2.5
Edge relay 2048 VO to 2047 Decimal Section 9.2.6
Step relay 8192 S0 to 511/block Decimal Section 9.2.9
Canbechanged —WM
Internal user device Link relay 8192 BO to 1FFF Hexadecimal within 29K words Section 9.2.7
Link special relay 2048 SBO to 7FF Hexadecimal *3 Section 9.2.8
Timer'! 2048 TO to 2047 Decimal
Section 9.2.10
Retentive timer’! 0 (STO to 2047) Decimal
. Counter’! 1024 CO0 to 1023 Decimal Section 9.2.11
Word device
Data register 12288 DO to 12287 Decimal Section 9.2.12
Link register 8192 WO to 1FFF Hexadecimal Section 9.2.13
Link special register 2048 SWO to 7FF Hexadecimal Section 9.2.14
Function input 16 FX0to F Hexadecimal Section 9.3.1
Bit device Function output 16 FYOto F Hexadecimal Section 9.3.1
Int | syst C tb M
niernal system Special relay 2048 SMO to 2047 Decimal annot be Section 9.3.2
device changed -
Function register 5 FDO to 4 Decimal Section 9.3.1
Word device —
Special register 2048 SDO to 2047 Decimal Section 9.3.3
Timer™! 8192 Jn\X0 to 1FFF Hexadecimal
Retentive timer’" 8192 Jn\YO to 1FFF Hexadecimal
Bit device
1 16384 Jn\BO to 3FFF Hexadecimal C tb
Link direct device Counter " ° exadecima a;]nno de Section 9.4
Data register 512 Jn\SBO to 1FF Hexadecimal change
Link register 16384 Jn\WO to 3FFF Hexadecimal
Word device
Link special register 512 JnN\SWO to 1FF Hexadecimal
Intelligent functi . . C t b
MO(_’UIE access Word device - — Section 9.5
device Cyclic transmission area .
g 4096 U3EN\GO to 4095 Decimal Can be changed
device
’ . . . Cannot be .
Index register Word device | Index register 16 Z0to 15 Decimal Section 9.6
changed
File register Word device | File register 0 - - 0to 1018k Section 9.7
C t b
Nesting . Nesting 15 NO to 14 Decimal annotbe Section 9.8
changed
Pointer 4096 PO to 4095 Decimal Cannot be Section 9.9
Pointer - —
Interrupt pointer 256 10 to 255 Decimal changed Section 9.10

9-3
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Table9.2 Device list (continued)

- . Default Parameter-set
Classification Type Device name Reference
Points Range range
. . Section
SFC block device 320 BLO to 319 Decimal 9111
Bit device i _.
SFC transition device 512 TRO to 511 Decimal Sge:;";"
Other Network No. specification 255 J1to 255 Hexadecimal Cannot be changed Section
device 9.11.3
T . . Section
- 1/0 No. specification device - U0 to FF Hexadecimal 9114
Macro instruction Section
- Hexadecimal
argument device VvDoto [] exadecima 9.11.5
Secti
Decimal constant K-2147483648 to 2147483647 96:2'01"
. Section
Hexadecimal constant HO to FFFFFFFF
9.12.2
Single-precision floating-point data: Section
Constant - E £ 1.17549435— 38 to E £ 3.40282347+38 9.12.3
Real number constant Double-precision floating-point data:
E=2.2250738585072014— 308 to Sge1°;°3”
E +1.7976931348623157+308 o
: " non " Section
Character string constant 'ABC", "123 9124
*1: For the timer, retentive timer, and counter, a bit device is used for contacts and coils, and a word device is used for a present value.

*2:

*3:

*4:

The number of points that can be actually used varies depending on the intelligent function module.

For the number of buffer memory points, refer to the manual for the intelligent function module used.

Can be changed in the PLC parameter dialog box of GX Developer.

(Except the input, output, step relay, link special relay, and link special register) ((__5  Section 9.2)

Can be only used in multiple CPU systems.
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9.2 Internal User Devices

(1) Definition

Internal user devices can be used for various user applications.

(2) Points for internal user devices
The default values can be changed in the Device tab of the PLC parameter dialog box.
However, the points for the input (X), output (Y), step relay (S), link special relay (SB), and link special register
(SW) cannot be changed.

PLC name |PLC |PLCfle | PLCRAS  [BEvice Y Program | Boot fe | SFC

Dig | Dev. [ Lachtn) | Latchit [ Latehi@) [ Lot [ Local
i| ot | end | stat | end |dew

NS Default
Most of the default device
points can be changed.

Devicetotal | Kwods  Worddevice [ Kwods  Bitdevice Kbits

Lach{) [ Latch(T) [ Latchi) [ Latch(2] [ Device No. [ Device N
it | sat | end | st | ond | @ end

Ackroviedgs Y s | Vit CPU st | Dolodt | Crock | _Ena_| Corcel |

Figure 9.1 Device tab of the PLC parameter dialog box

When changing device points, note the following.

Point />

Set each device in increments of 16 points.

The maximum number of points for a bit device is 32K.

The maximum number of total points for all internal user devices varies depending on the CPU module.

» Basic model QCPU: 16.4K words

» High Performance model QCPU, Process CPU, and Redundant CPU: 29K words

One point set for a timer, a retentive timer, or a counter is regarded as one point for a word device plus two
points for a bit device.

@® When changing device points, the following refresh ranges must not exceed the corresponding device ranges.

» Refresh range of network module

+ Auto refresh range of intelligent function module
If device points are set exceeding the corresponding device range, data may be written to any other device or an error
may occur.

The total number of points for the internal relay, latch relay, annunciator, edge relay, link relay, link special relay, step
relay, timer, retentive timer, and counter is up to 64K points.

If the device points of the internal user devices are changed and the parameters are written from the "Write to PLC"
screen, the device address may be shifted and does not correspond to the original stored value. Because the shifted
value might be used for the operation, the following files, which are created by using the parameters before the device
point change, cannot be used under existing condition.

» Sequence program files

» SFC program files

» ST program files

When change the device points of the internal user devices, perform the following operations from GX Developer.
[Before changing the device points of the internal user devices]
Read devices to be used and each program from the CPU module.
[After the device points of the internal user devices are changed]
Write the devices and each program, which were read before the device point change, to the CPU module.
For the read/write of devices and programs, refer to the following.

[ F GX Developer Version 8 Operating Manual
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(3) Memory size
Set the internal user devices so that the following condition is satisfied.
(Bit device size) + (Timer, retentive timer, and counter sizes) + (Word device size) < 29K words

(a) Bit device
For bit devices, 16 points are calculated as one word.

(X+Y+M+L+B+F+SB+V+S)
16

Words

(Bit device size) =

(b) Timer (T), retentive timer (ST), and counter (C)
For the timer (T), retentive timer (ST), and counter (C), 16 points are calculated as 18 words

+ST+
(Timer, retentive timer, or counter size) = % %18 Words

(c) Word device
For the data register (D), link register (W), and link special register (SW), 16 points are calculated as 16 words.

(D+W+SW)

16 X 16 Words

(Word device size) =

S82IN8(] JOSN [eUB| Z°6
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(4) Device point assignment example

Table9.3 shows a device point assignment example.
Table9.3 uses the same format as the device point assignment sheet shown in Appendix 3.

Table9.3 Device point assignment example

i Sym- Numeric Number of device point 2 Restriction check
Device name bol notation Points Ran i *3 ; its) 2
ge Size (words) Points (bits)

Input relay™! X Hexadecimal 8k( 8192) | X0000 to 1FFF /16 512 1 8192
Output relay™! Y Hexadecimal 8k( 8192) | Y0000 to 1FFF /16 512 1 8192
Internal relay M Decimal 16k( 16384) | MO to 16383 /16 1024 1 16384
Latch relay L Decimal 4k( 4096) | LO to 4095 /16 256 1 4096
Link relay B Hexadecimal 4k( 4096) | BOOOO to OFFF /16 256 1 4096
Annunciator F Decimal 1k( 1024) | FO to 1023 /16 64 1 1024
Link special relay ! SB Hexadecimal 2k( 2048) | SB00O0O to 07FF /16 128 1 2048
Edge relay \Y Decimal 1k( 1024) | VO to 1023 /16 64 1 1024
Step relay ™! Decimal 8k( 8192) | SO to 8191 /16 512 1 8192
Timer T Decimal 2k( 2048) | TO to 2047 x % 2304 2 4096
Retentive timer ST Decimal 2k( 2048) | STO to 2047 X % 2304 2 4096
Counter C Decimal 1k( 1024) | CO to 1023 x 1—2 1152 2 2048
Data register D Decimal 14k( 14336) | DO to 14335 x 1 14336 -
Link register w Hexadecimal 4k( 4096) | WO0000 to 4095 x 1 4096 -
Link special register™! SW Hexadecimal 2k( 2048) | SWO0000 to 07FF x 1 2048 -
Total 29568 63488

(29696 or less) (65536 or less)

*1: The points are fixed for the system. (Cannot be changed)
*2:  Up to 32K points can be set for each device.
*3:  Enter the values multiplied (or divided) by the number shown in the Size (words) column.
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9.2.1 Input (X)

(1) Definition
The input (X) is used to send commands or data to the CPU module from external devices such as push-button
switches, selector switches, limit switches, and digital switches.

Push-button switch

O

Selector switch Input (X)
: Sequence
operation

Digital switch

Figure 9.2 Commands from external devices to a CPU module

(2) Concept of input (X)
One input point is assumed to be a virtual relay Xn in the CPU module.
Programs use the normally open or closed contact of Xn.

Virtual relay ‘ ‘
PB1 | |
— ~ X(l) ‘ Programmable
—O O @ ’—{ | Q_‘ controller © ©
LS2 | X1 V N
5 @ {1 O~ T
) i [ ! 2 g
PB16 XF ‘ Rc
— ! | ~— %
0 O—fQ* Ed (O | o
I I 2
L 5
e V @
Input ladder (external device) Program

Figure 9.3 Concept of input (X)

(3) Allowable number of normally open or closed contacts
There are no restrictions on the number of normally open or closed contacts of Xn used in a program, as long as
the program capacity is not exceeded.

No restrictions on =) 1 {Y20
the fit d —  &X0 1 X2
quantity usea. H 1 1t 1k (Y21
Y21
_|
X0
H— {Y23

Figure 9.4 Input (X) used in a program
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Point />

@® When debugging a program, the input (X) can be set to on or off by the following:

» Device test in GX Developer
* OUT Xn instruction

‘ || X1

Figure 9.5 Input (X) on/off with the OUT Xn instruction

OUTX1
‘ ON/OFF command ¥ >—{

@® The input (X) can also be used for the following.

» Refresh target device (CPU module side) of RX in CC-Link
» Refresh target device (CPU module side) of CC-Link IE Controller Network or MELSECNET/H
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9.2.2 Output (Y)

(1) Definition
The output (Y) is used to output control results on programs to external devices such as signal lamps, digital
displays, electromagnetic switches (contactors), or solenoids.
Data can be output to the outside like using a normally open contact.

Signal lamp

Output (Y) Digital display

— I

Sequence ]
operation

Contactor

Figure 9.6 Output from a CPU module to external devices

(2) Allowable number of normally open or closed contacts
There are no restrictions on the number of normally open or closed contacts of Yn used in a program, as long as
the program capacity is not exceeded.

Programmable N restrictions on the quantity used.

logic cont
I I
! X0 i Load
‘ H (v20 H +H M51 N~
| Y20 l ‘ gg
‘ 7 ‘ c 3
| X1/ Y20 X2 | 22
- HF—] (vat | g=
e , | i
‘ f 1 (Y22 ) ‘ o]
1 | (o]
N I o
N 2
Program Out ladder (external device)

Figure 9.7 Output (Y) used in a program

(3) Using the output (Y) as the internal relay (M)

The output (Y) corresponding to the slots for input modules or empty slots can be utilized as the internal relay (M).

Input module

L—>0uTYn

L > Equivalent to
internal relay

Figure 9.8 Using as the internal relay
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9.2.3 Internal relay (M)

(1) Definition
The internal relay (M) is a device for auxiliary relays used in the CPU module.
All of the internal relay are set to off in the following cases:

* When the CPU module is powered off and then on
* When the CPU module is reset

» When latch clear is executed ([ 5 Section 6.3)

(2) Latch (data retention during power failure)

The internal relay cannot be latched.

(3) Allowable number of normally open or closed contacts

There are no restrictions on the number of normally open or closed contacts used in a program, as long as the
program capacity is not exceeded.

No restrictions on the quantity used.

MO is set to on when X0 turns on from off.
X0 J
_“I/ [ SET MO :I— Internal relay (MO) can be set to on only for

use inside the CPU module, and not for
MO K20 output to the outside.

TO

Y20 } The on/off information of MO is output from the
output module to the external device.

— |—{y M100 >
| M2047 )~

Figure 9.9 Internal relay (M) used in a program

(4) Method for external output

The output (Y) is used to output sequence program operation results to external devices.

Point/

Use the latch relay (L) when latch (data retention during power failure) is required ([__= Section 9.2.4)
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9.2.4 Latchrelay (L)

(1)

(2)

()

Definition

The latch relay (L) is a device for auxiliary relays that can be latched inside the CPU module.
Latch relay data are retained by batteries in the CPU module during power failure.
Operation results (on/off information) immediately before the following will be also retained.

» Powering off and then on the CPU module
* Resetting the CPU module
Latch relay clear

The latch relay is turned off by the latch clear operation. (5 Section 3.7)
However, the latch relay set in "Latch (2) start/end" in the Device tab of the PLC parameter dialog box cannot be

turned off even if the RESET/L.CLR switch #Note9.1 or the remote latch clear function is used.

Allowable number of normally open or closed contacts

There are no restrictions on the number of normally open or closed contacts used in a program, as long as the
program capacity is not exceeded.

No restrictions on the quantity used.

MO is set to on when LO turns on from off.
X0 s

_|J/ I|: SET LO ]‘ Latch relay (LO) can be set to on only for

use inside the CPU module, and not for
LO K20 output to the outside.

ol LS

Y20 >— The on/off information of LO is output from the
/ output module to the external device.
0

'}/ L100 >

| L2047

Figure 9.10 Latch relay

‘9 Noteo.1 (2

For the Basic model QCPU, switch operation is not allowed to clear the latch.

9-12

(1) Aepryore7 v'z'6
S$92IA8( J9SN |BUIBU| Z'6




(4) Method for external output

The output (Y) is used to output sequence program operation results to external devices.

Point/’

@ Iflatch is not required, use the internal relay (M). ((_= Section 9.2.3)

@ The latch clear invalid area is set in the Device setting of PCL parameter. ((_> _ Section 6.3)
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9.2.5 Annunciator (F)

(1) Definition
The annunciator (F) is an internal relay which can be effectively used in fault detection programs for user-created

system.

(2) Special relay and special register after annunciator ON

When the annunciator is turned on, the special relay (SM62) is set to on, and the numbers and quantity of the
annunciator numbers are stored in the special register (SD62 to SD79).

* Special relay ;. SM62 s Turns on even if only one of the annunciator number areas is
turned on.
« Special register . SD62 . .
Stores the number of the annunciator that was turned on first.
SD63 . )
Stores the quantity of the annunciator number areas that are on.
SD64 to SD79 - - - Stores annunciator numbers in the order of turning on.

(The same annunciator number is stored in SD62 and SD64.)

The annunciator number stored in SD62 is also registered in the error history area.

Point/

For the Basic model QCPU, one annunciator number only is stored in the error history area while the programmable
controller is powered on.

(3) Applications of the annunciator

Using the annunciator in a fault detection program allows check for a system fault and identification of the fault
(annunciator number) by monitoring the special register (SD62 to SD79) when the special relay (SM62) turns on.

In this program, when annunciator (F5) is turned on, the corresponding annunciator number is output
to the outside.

[Fault detection program]
X0  X10
SM62 OFF—ON
- ——se £

SD62 0—5
SMe62 ]_‘ SD63 0—1

BCDP SD62 K4Y20 SD64 0—5
SD65 0
Outputs No. of the i |

annunciator that turned on. SD79[II

Annunciator ON detection

Figure 9.11 Detecting and saving the annunciator ON
(4) Allowable number of normally open or closed contacts

There are no restrictions on the number of normally open or closed contacts used in a program, as long as the
program capacity is not exceeded.
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(5) Turning on the annunciator and processing

(a) Turning on the annunciator
The following instructions can be used.
1) SET F< instruction

The SET FZ instruction can be used to turn on the annunciator only on the leading edge (off to on) of an
input condition.

Even if the input condition turns off, the annunciator is held on.
Using many annunciator numbers can shorten scan time more than using the OUT F instruction.

2) OUT F: instruction
The OUT F<i instruction can be also used to turn on or off the annunciator. However, since the processing is
performed for every scan, the scan time is longer than the case of using the SET F instruction.
In addition, execution of the RST F, LEDR QNoteQ.z, or BKRST instruction is required after the annunciator
is turned off with the OUT F 3 instruction.

Therefore, use of the SET Fi instruction is recommended.

Point />

@ If the annunciator is turned on with any instruction other than SET Fi-J and OUT F: (for example, the MOV
instruction), the same operation as the internal relay (M) is performed.
The ON information is not stored in SM62, and annunciator numbers are not stored in SD62 and SD64 to SD79.

@® If annunciator data are sent from the control system to the standby system by tracking of the redundant system, the
annunciator in the standby system does not turn on.
For processing of annunciator data tracking, refer to the following.

[ZF~ QnPRHCPU User's Manual (Redundant System)

9 Note9.2 m

For the Basic model QCPU, the LEDR instruction cannot be used.
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(b) Processing after annunciator on
1) Data stored in the special register (SD62 to SD79)

» Turned-on annunciator numbers are stored in SD64 to SD79 in order.
* The annunciator number in SD64 is stored in SD62.
» SD63 value is incremented by "1".

SET F50 SET F25 SET F1023
7w 7 T T

SD62 o|—>| 50 50 50

SD63| O~ 1|—>| 2|—>| 3

SD64 o|—>| 50 50 50

SD6e5| 0 —>| 25 25

SD66 0 —> 11023 )

Up to 16 annunciator

SD67 0 0| | humbers can be stored.
SD79| 0| | 0| | 0| | 0|

Figure 9.12 Processing after annunciator ON

2) Processing on the CPU
* When using the Basic model QCPU:
The ERR LED on the front side turns on.
* When using the High Performance model QCPU, Process CPU, or Redundant CPU:
The USER LED on the front side turns on (red).

3) Onl/off setting for the LED
By setting indication priority for an error in SD207 to SD209, whether to turn on the USER. LED (the ERR.
LED for the Basic model QCPU) or not when the annunciator is turned on can be set.

(I_F Section 6.21.2)
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(6) Turning off the annunciator and processing

(a) Turning off the annunciator

The following instructions can be used.
1) RST F: instruction
This is used to turn off the annunciator number that was turned on with the SET Fi instruction.

2) LEDR instruction #Note9.3

This is used to turn off the annunciator number stored in SD62 and SD64.

3) BKRST instruction

This is used to turn off all of the annunciator numbers within the specified range.

4) OOUT F instruction
One annunciator number can be turned on or off with the same instruction.

However, even if an annunciator number is turned off with the OUT F} instruction, the off processing
described in (6)(b) in this section is not performed.

If the annunciator is turned off with the OUT Fii instruction, execution of the RST Fii, LEDR, or BKRST
instruction is required.

 Turning off annunciator 5 (F5)

‘/7 Fault detection program j

L (Annunciator ON program) J

Display reset input
} [RSTF5

Program that turns OFF

* Turning off all of the turned-on annunciator numbers

!7 Fault detection program j

L (Annunciator ON program) J

Display reset input

I [BKRSTP FO K10 Program that turns
off FO to F9.

Figure 9.13 Example of turning off the annunciator

For details of each instruction, refer to the following.
[ 5~ MELSEC-Q/L Programming Manual (Common Instruction)

© 00 0000000000000 0000 0000000000000 00000000000000000C0COCKCEOSGITOSIEOEOSIOIPOIOIONOTOIO

D Noteo.s BED

For the Basic model QCPU, the LEDR instruction cannot be used.

9-17



(b) Processing after annunciator off
1) Data stored in the special register (SD62 to SD79) after execution of the LEDR

instruction

CHAPTERS DEVICES

» The annunciator number in SD64 is deleted, and the other annunciator numbers in the register

addressed SD65 and after are shifted accordingly.

* The annunciator number in SD64 is stored into SD62.

» SD63 value is decremented by "1".
« If the SD63 value is changed to "0", SM62 is turned off.

SD62
SD63
SD64
SD65
SD66
SD67

SD79

Figure 9.14 Processing after annunciator OFF (when the LEDR instruction executed)

SET F50 SET F25 SET F1023 LEDR
SN T N 7 T T s

0|—| 50 50 50|—| 25
o|—| 1 2| —| 3|—| 2
0|—| 50 50 50 25
0 25 25 ? 1023
0 0|—[1023 o 0
0 0 0
of [of Lo [ [o

2) Data stored in the special register (SD62 to SD79) when the annunciator is turned
off with the RST F3 or BKRST instruction

» The annunciator number specified with the RST or BKRST instruction is deleted, and the other

annunciator numbers in the register addressed SD65 and after are shifted accordingly.

« If the existing annunciator number in SD64 is turned off, a new annunciator number stored in SD64 will

be stored in SD62.

» SD63 value is decremented by "1".
* If the SD63 value is changed to "0", SM62 is turned off.

SET F50 SET F25 SET F1023 RST F25

SD62
SD63
SD64
SD65
SD66
SD67

SD79

o] —[ 50 50 50| —»| 50
o|—| 1 2|—| 3|—| 2
0|—| 50 50 50 50
0 0 25 25| ,|1023
0 0|—[1023 ? 0
0 0 0 0 0
of [o [Lof [of [

Figure 9.15 Processing after annunciator OFF (when the REST FJ instruction is executed)
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3) LED indication
When all of the annunciator numbers in SD64 to SD79 turn off, the LED that was turned on by turn-on of the

annunciator will turn off. ((Z=— (5)(b) in this section)

Point/’

If the LEDR instruction is executed while the annunciator is on and at the same time the operation continuation error that has

higher priority ((_5_ Section 6.21.2) than the annunciator has occurred, the LEDR instruction clears the higher priority
error. Because of this, the annunciator is not turned off by execution of the LEDR instruction.
To turn off the annunciator with the LEDR instruction, remove the error whose priority is higher than that of the annunciator.
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9.2.6 Edge relay (V)

(1) Definition
The edge relay (V) is a device in which the on/off information from the beginning of the ladder block.

Contacts only can be used. (Coils cannot be used).

}f{) X1 X10 VA

\—> Stores on/off information of
X0, X1, and X10.

Figure 9.16 Edge relay

(2) Applications of the edge relay

The edge relay can be utilized to detect the leading edge (off to on) in programs configured using index

modification.

[Ladder example]

SM400
} [ MOV KO Z1 } Clears index register (Z1).
[FOR K10]— Specifies the number of repeats (10 times).
X0|Z1*1 V,?\ZM Turns on M0Z1 1 scan,
| | MOZ1 > followed by rise of X0Z1.
SM?OO I Increments index
— | [INcz1 |- register (Z1). (+1)
[ NEXT | instructi
L Returns to FOR instruction.

*1:  The on/off information for X0Z1 is stored in the VOZ1 edge relay.
For example, the on/off information of X0 is stored in VO, and that of X1 is stored in V1.

[Timing chart]
ON
X0 OFF ] f
ON
Whenzt=o | vo OFF ] l

ON

moorf_ f L

1 scan

ON
X1 OFF f
ON .
Turns on for 1 scan by rise of X1.
When z1=1 | V1 OFF l
ON

M1 OFF l

1 scan

Figure 9.17 Application example and timing chart of the edge relay

(3) Precautions
The edge relay of the same number cannot be set only once in a program.
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9.2.7 Linkrelay (B)

(1) Definition
The link relay (B) is a relay on the CPU module side, and it is used for refreshing the link relay (LB) data of
another module such as a MELECNET/H network module to the CPU module or refreshing the CPU module data
to the link relay (LB) of the MELECNET/H network module.

CPU module MELSECNET/H network module
Link relay Link relay
BO LBO
Link refresh

Link refresh
setting range

J

Figure 9.18 Link refresh

(2) Allowable number of normally open or closed contacts

There are no restrictions on the number of normally open or closed contacts used in a program, as long as the
program capacity is not exceeded.

No restrictions on the quantity used.

ﬁ BO is set to on when X0 turns on from off.
X0

r

_|J/ | SET BO :I— Link relay (B0) can be set to on only for use inside
|
[

the CPU module, and not for output to the
K20 outside.

TO >

Y20 >— The on/off information of BO is output from the
output module to the external device.

X1 BO
- o100
X2 BO

| B1FFF

Figure 9.19 Link relay
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(3) Using the link relay in the network system
Network parameters must be set.
The link relay range areas that is not set by network parameters (not used for a network system such as a
MELSECNET/H network) can be used as the internal relay or latch relay.

« Link relay range where no latch is performed - - - - - - Internal relay
* Link relay range where latch is performed - - - - - Latch relay

Point/

+ Although the points for the link relay in a CC-Link IE Controller Network module is 32768, the default for the link
relay in the CPU module is 8192 points.

+ Although the points for the link relay in a MELSECNET/H network module is 16384, the default for the link relay in
the CPU module is 8192 points.

To use the link relay exceeding the above points, change the link relay points in the Device tab of the PLC parameter dialog
box.

@COCOCO‘OlO‘0‘COCOCOCO'.CO‘O‘Q‘COCOCOCOCOCO‘.‘Q‘QOCCOCOCOC

For network parameters, refer to the following.
[Z_5 Manual for each network module

(g) Aejpayuy 226
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9.2.8 Link special relay (SB)

(1) Definition
The Link special relay (SB) is a relay that indicates various communication status and detected errors of
intelligent function modules such as CC-Link IE Controller Network or MELSECNET/H network modules.
Each of this device area is turned on or off according to a factor occurred during data link.
The communication status and errors on the network can be confirmed by monitoring the link special relay (SB).

(2) Number of link special relay points

The points for the link special relay depends on the CPU module.

Table9.4 Link special relay points for each CPU module type

CPU module Link special relay points

The points for the link special relay in the CPU module is 1024 (SBO to SB3FF).
To an intelligent function module that has a link special relay, such as a CC-Link
IE Controller Network module or MELSECNET/H network module, 512 points
are assigned.

The points for the link special relay in the CPU module is 2048 (SBO to SB7FF).
To an intelligent function module that has a link special relay, such as a CC-Link
IE Controller Network module or MELSECNET/H network module, 512 points
are assigned.

The link special relay can be allocated as shown below.

Basic model QCPU

Link special relay

High Performance model QCPU, Stio For 1st network module 51_2
Process CPU, and SB1FE points
Redundant CPU SB200
to For 2nd network module 51‘2t
SB3FF PO L 08 points
SB400
to For 3rd network module | 212
SBSFF points
SB600
to For 4th network module }51_2
SBTFF points

@COCQ‘Q.C.COCOCOCOl0l0‘Q‘C.COCOCOCOCOCOCQ‘C.COCOCOCCOCOCQ‘

For details of the link special relay, refer to the manual for an intelligent function module that has the link special relay.
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9.2.9 Step relay (S)

This device is provided for SFC programs.

Point/

Because the step relay is a device exclusively used for SFC programs, it cannot be used as an internal relay in the sequence

program.
If used, an SFC error will occur, and the system may go down.

For use of the step relay, refer to the following.
[~ MELSEC-Q/L/QnA Programming Manual (SFC)

(S) Aejea dais 626
S$92IA8( J9SN |BUIBU| Z'6
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9.2.10Timer (T)

(1) Definition
Time counting starts when a coil is turned on, and it times out and the contact turns on when the current value
reaches the set value.
The timer is of an incremental type.

(2) Timer types
Timers are mainly classified into the following two types.
1) Timer of which value is set to 0 when the coil is turned off.

2) Retentive timer that holds the current value even if the coil is turned off.

Also, low-speed and high-speed timers are included in timer 1), and low-speed and high-speed retentive timers
are included in timer 2).

Timer Timer —I: Low-speed timer
High-speed timer
Retentive

timer Low-speed retentive timer

High-speed retentive timer

Figure 9.20 Timer types

(3) Specification of the timer

The same device is used for the low- and high-speed timers, and the type is determined according to the
instruction used.

For the OUT TO instruction, the low-speed timer is specified, and for the OUTH TO instruction, the
high-speed timer is specified.

The same device is used for the low- and high-speed retentive timers, and the type is determined according to the
instruction used.

For the OUT STO instruction, the low-speed retentive timer is specified, and for the OUTH STO
instruction, the high-speed retentive timer is specified.
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(4) Low-speed timer

(a) Definition
This type of timer measures time in increments of 1 to 1000ms.
The timer starts time measurement when its coil is turned on, and when it times out, the contact is turned on. If
the timer's coil is turned off, the current value is changed to "0" and the contact is turned off.

[Ladder example]

X0 K10
| T0 When X0 is turned on, coil of TO is turned on, and the
| contact turns on after 1s. (when unit of the timer is set
to 100ms)
[Timing chart]
ON
X0 OFF
ON
TO coil OFF
1s .
“ION

TO contact OFF T i

Figure 9.21 Ladder example and timing chart of a low-speed timer

(b) Time increment setting
The time increment is set in the PLC system tab of the PLC parameter dialog box.
The default is 100ms, and it can be changed in increments of 1ms.

(5) High-speed timer

(a) Definition
This type of timer measures time in increments of 0.01 to 100ms.
The timer starts time measurement when its coil is turned on, and when it times out, the contact is turned on. If
the timer's coil is turned off, the current value is changed to "0" and the contact is turned off.

(1) Jewnl 0126

S82IN8(] JOSN [eUB| Z°6

[Ladder example] /7 High-speed timer indication

}_X{Ol H K5O>_‘ When X0 is turned on, coil of T200 is turned on, and the
[

T200 contact turns on after 0.5s. (when unit of the timer is set
to 10ms)

[Timing chart]
ON

X0 OFF
ON

T200 coil OFF

0.5s N
T200 contact SO
OFF )

Figure 9.22 Ladder example and timing chart of a high-speed timer

T

(b) Time increment setting
The time increment is set in the PLC system tab of the PLC parameter dialog box.
The default is 10.0ms, and it can be changed in increments of 0.01ms.
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(6) Retentive timer

(a) Definition
This timer measures the period of time during which the coil is on.
The timer starts time measurement when its coil is turned on, and when it times out, the contact is turned on.
Even if the timer's coil is turned off, the current value and the on/off status of the contact are retained.
When the coil is turned on again, the measurement restarts from the retained current value.

(b) Retentive timer clear
The current value and the contact off status can be cleared with the RST ST instruction.
[Ladder example]

X0 K200
{ STO

X0 ON time is measured for 20s when unit of
the timer is 100ms.

Retentive timer
| A [

[ T | RST STO When X1 is turned on, STO contact is reset
and the current value is cleared.
[Timing chart]
ON
X0 OFF
ON /
STO coil OFF
\ 15s \ 5s
\ | l
Current value 0><1 to 150 4 >< 151 to 200 3 >@
of STO . |
Current value is held even !
if the coil is turned off. ON '
Contact of OFF
STO
Contact remains on even if the coil is turned off. Instruction execution
RST STO N
instruction
ON
X1 OFF

Figure 9.23 Ladder example and timing chart of a retentive timer

(c) Time increment setting

The time increment is set in the same manner as the corresponding low- or high-speed timer.

» Low-speed retentive timer: Low-speed timer
* High-speed retentive timer: High-speed timer

Point />

To use a retentive timer, set the points for it in the Device tab of the PLC parameter dialog box.
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(7) Timer processing and accuracy

(a) Processing

When the OUT T or OUT ST instruction is executed, the on/off switching of the timer coil, current value
update, and on/off switching of the contact are performed.
In the END processing, the current timer value is not updated and the contact is not turned on/off.

[Ladder example]

X0 K10
} TO

[Processing at execution of OUT TO instruction]

EN OuUTTO END
Sequence _ | |
program
—— > Processing
Coil ON/OFF
{Current value update
Contact ON/OFF

Figure 9.24 Processing at execution of the OUT TO0 instruction
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(b) Accuracy

The value obtained by the END instruction is added to the current value when the OUT T or OUT ST
instruction is executed.

The current value is not updated while the timer coil is off even if the OUT T or OUT ST instruction is

executed.
Timer limit setting=10ms, Setting value of T0=8 (10ms x8=80ms), Scan time=25ms
X0 K8
/ / / / / o
END \END \END \END {END . END
processing Eprocessing Eprocessing Eprocessing Eprocessing E processing
1
12'1 2: 3'12'123:1:2'12:3:
1 3 1 12
10ms counting ———+H——+—H—"+—++—F—H—+—++—1—H
N vl N I | 1
Count at ! !
execution of the R EIR \ \ 3
instruction ]
1 ¥, 1 \ 1 X X: 1 1

Current value >< 0+2=2 ><

Contactof TO |OFF i

I I I ' I
Scan time (—25ms—)I(—25ms—)=<—25m§—>=4—25m§—>=<—25m§—>=(—25ms
i I Lo Lo I :

of TO 2+3=5 < 7+3=
1 ' 1 1 ' T
ON 1| o 1 1 o o
External input  |ofF : : : : : : : ! :
to X0 Co Lo I I Lo |
' ION | | 1 1 Vo Vo
X0 of CPU OFF ] 1 T T 1 T T
module 4-? b : ! b o
5 1 ON | 1 1 | |
Coil of TO OFF ! | : : b P
1 1 1 | . o
I I I I 'ON o
I I I I P Co
T T T T ! I ! I
1 1 1 1 b .
| 1 1
-
1
1

Accuracy from when the coil of the timer turns on until
when the contact of the timer turns on
- (1 scan time + timer limit setting) to (1 scan time)

Timing when the coil of the timer turns on

Input reading timing

Figure 9.25 Timer accuracy (in the case of 10ms)

Accuracy of the timer response that is from reading input (X) to output the data is up to "2-scan time + timer
limit setting".
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(8) Precautions for using timers

(a) Use of the same timer
Do not use the OUT T instruction that describes the same timer more than once within one scan.

If this occurs, the current timer value will be updated by each OUT T instruction execution, resulting in

incorrect time measurement.

ouT ouT ouT ouT ouT
END T . T T END T T
Sequence L ! ! ! L l l
program ‘
Current value is updated.
1 scan
I

Figure 9.26 When the same timer is used

(b) When the timer is not executed in every scan
While a coil of a timer (for example. T1) is on, do not make the OUT T1 instruction jumped to any other part
with another instruction such as CJ.

If jump of the OUT T instruction has occurred, the current timer value is not updated.

Also, if a timer exists in a subroutine program, execute a subroutine call including the OUT T1 instruction once
in each scan while the coil of the timer (for example, T1) is on.

Failure to do so will not update the current timer value.

(c) Programs that cannot use timers

Timers cannot be used in interrupt programs and fixed scan execution programs.

(d) When the set value is 0

The contact turns on when the OUT T instruction is executed.

(1) Jewnl 0126
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(e) Timer setting value and timer limit setting

Set the timer to meet the following condition:

Timer setting value g Scan time <+ Timer limit setting

Q parameter setting

2
H—CTo (SD526,SD527)

PLC name {FLE iz JFLC fle | PLC

Timner limit setting

Low — H00 me [1rms-1000ms)
spesd

High  [fo0 .
Ll me [0.1ms-=100ms)

Figure 9.27 Relationship between timer setting value and timer limit setting

If the values are set to become "Timer setting value < Scan time + Timer Limit Setting", the coil and the contact
might be simultaneously turned on depending on the timing on which the coil is turned on.

If the setting does not meet the above condition, make the value of the timer limit setting smaller to meet the
condition.

Make the value of the timer limit setting smaller by changing from low speed timer to high speed
timer. (Assume that the scan time is 20ms.)

| Before change (low-speed timer) | | After change (high-speed timer) |
K1 H K10
p——(70 B——T0

Q parameter setting

Q parameter setting

_'}]PLC file | PLC PLC name PLC file | PLC I
o o Wl S ... IS Timer limit zetting
3 ts;ved 100 me [Tms-1000ms] ’: L -:’;d- W ms 1000
Tk 1O T BARAARE Yo L )
Timer setting value < Scantime < Timer limit setting Timer setting value > Scantime 4 Timer limit setting
(100ms x1=100ms) (20ms) (100ms) (10.00ms x10=100ms) ~— (20ms) (10ms)

Figure 9.28 Making the value of the timer limit setting smaller
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The following show the examples of the coil and the contact being simultaneously turned on if the values are
set to become "Timer setting value < Scan time + Timer Limit Setting":

When the timer setting value is 1 (1 x 100ms), the scan time is 20ms, and the timer limit setting is
100ms

If the coil of the timer (TO) is turned on at the next scan after the values satisfy "Count at execution of the END
instruction > Timer setting value", the coil and the contact are simultaneously turned on because the values
satisfy "Timer current value = Timer setting value" at the start of the timer.

Timer setting value

Timer setting value < Scan time +  Timer Limit Setting #
(1x 100ms) (20ms) (100ms) - KA1
ik (T0 >
Program END END END END
: : : :
100ms : ! I I
counting : : T —=<_ :
Count at . . v .
execution
acesen o] ] Ne——] .
instruction ! ! ! \ If the coil is turned on for
Current ; ; ; this period, the contact
value of TO : 0 : 0 ! 0 ! E\\ is simultaneously turned
1 1 1 ON 1 \ on because the count at
X0 OFF, . . f : execution of the END
! ! ! ON ! instruction becomes
Coil of TO OFF; X X ) equal to or larger than
! ! ! ON ! the timer setting value.
Contact OFF} : X ] = -
of TO ! ! ! !
. 20ms . 20ms . 20ms .

Figure 9.29 The coil and the contact are simultaneously turned on with the timer setting value being 1

When the timer setting value is 2 (2 x 100ms), the scan time is 110ms, and the timer limit setting is
100ms

If the coil of the timer (TO) is turned on at the next scan after the values satisfy "Count at execution of the END
instruction > Timer setting value", the coil and the contact are simultaneously turned on because the values
satisfy "Timer current value = Timer setting value" at the start of the timer.

Timer setting value

Timer setting value <  Scan time 4+  Timer Limit Setting ¢
(2x 100ms) (110ms) (100ms)
X0 K2
ik (TO
Program __END END / END / END
: : : :
100ms N " 2 1 .
counting ; L —=—3 .= I‘\. |l\ ;
Count at 1 ‘\4- u “u
execution ! !
instruction 1 1 1 \ If the coil is turned on for|
Current : : : this period, the contact
value of TO . 0 . 0 . 0 2 E\\ is simultaneously turned
1 1 ' ON 1 \ on because the count at
X0 OFF, . V£ . execution of the END
1 1 1 ON 1 instruction becomes
Coil of TO OFF} : : ' equal to or larger than
! ! ! ! the timer setting value.
Contact OFF! ' ' o8 ~ J 4
of TO 1 1 1
! 110ms ! 110ms ! 110ms !

Figure 9.30 The coil and the contact are simultaneously turned on with the timer setting value being 2
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(f) When the set value is changed after time-out

Even if the set value is changed to a larger value after time-out of the timer, the timer remains timed-out and
does not start the operation.

(g) When using multiple timers

When using multiple timers to update the respective current values at execution of each OUT T} instruction,
pay attention to the ladder sequence.
For example, to create an on/off ladder using two timers, refer to examples shown in Figure 9.31.

[Correct ladder example]

Coil of T1 is turned on one scan after TO is turned on.

TO K10
I T Measures for one second after TO is turned on.
T K10
Jll TO Measures for one second when T1 is off.
TO
I MO Alternates on and off every second.
ouTT1 ouTT1 OuTT1 OUTT1 OouUTT1 OUTT1 OUTT1
{OUT TO iOUT TO iOUTTO iOUTTO OuT TO OUTTO iOUTTO
END processing | | END processing | Er“é?essmg | END processing | | END processing Er,ggessing END processing
T HE—| H— T H LI | H —
ON o _ NN i
Coilof TO |OFF OFF
ON _ R
Contact OFF v OFF
of TO - -
Current DC__ - - - T T T T
tibgienn ) RN ) R ) €T __ EREET,) C I
|<— One second —PI ON
Coilof T1 |OFF o o f - T YOFF
ON
Contact OFF y OFF
of T1
Curent . D R R CTREG
value of T1 - - - - - - -- -
Idi One second 44
[Incorrect ladder example]
Coil of T1 is turned on within the same scan in which TO was turned on.
T K10
}Il TO Measures for one second when T1 is off.
TO K10
I T Measures for one second after TO is turned on.
TO
I MO Alternates on and off every second.
OuTTO OUT TO OouTTO OuUT TO OUTTO OUTTO
OouTT1 ouTT1 OuUTT1 iOUT T1 {OUTT1 {OUTT1
END processing END processing | | END processing END processing | ,Err:‘)?essing |END processing
T e N E H H -0~ T I :
ON o _ o H
Coil of TO |OFF# OFF
ON o
Contact H (
P OFF: _ i .OFF
PRSI D R G ) - 10X0
|<— One second —>| ON
Coil of T1 |OFF 3 - T OFF
ON
Contact  |OFF OFF
of T1
e 1 - ) () ¢ - 9x10_10<0__
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T— Because the current value is updated in the scan where

TO is timed out, the count starts from 1 or larger value.

Figure 9.31 On/off ladder using two timers
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9.2.11 Counter (C)

(1) Definition
The counter (C) is a device that counts the number of rises for input conditions in sequence programs.
When the count value matches the set value, the counting stops and its contact is turned on.
The counter is of an incremental type.

(2) Counter types

Counters are mainly classified into the following two types.

» Counter that counts the number of rises for input conditions in sequence programs
* Interrupt counter that counts the number of interrupts occurred

(3) Counting

(a) When the OUT C:: instruction is executed
The coil of the counter is turned on/off, the current value is updated (the count value + 1), and the contact is

turned on.
In the END processing, the current counter value is not updated and the contact is not turned on.

[Ladder example]

X0 K10
I Co

[Processing at OUT CO Instruction (X0: OFF to ON)]

END OUT CO END
Sequence | |
program
—— > Processing

©©
Coil ON/OFF NN
Current value update - g
Contact ON 9 3
cB
Figure 9.32 Execution and processing of the OUT C:-} instruction g %
S
[¢]
<.
(]
[]
(2]
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(b) Current value update (count value + 1)
The current value is updated (count value + 1) at the leading edge (OFF — ON) of the OUT C_ instruction.

The current value is not updated while the coil is off, or when it remains on or turns off from on by the OUT C
instruction.

[Ladder example]
X0 K10
} Co

[Current value update timing]

END OuT COo END OuT COo END OuT COo
| 1 1 |

Sequence |

program

ON

X0 OFF

iON
Coil CO  OFF 1 1 f
| !

Current value Current value
update update

Figure 9.33 Current value update timing

(c) Resetting the counter
The current counter value is not cleared even if the OUT Ci instruction is turned off.
To clear the current value and to turn off the contact of the counter, use the RST C:i instruction.

At the time of execution of the RST C i instruction, the counter value is cleared, and the contact is also turned
off.

[Ladder example]

X0
: [ RsT co

[Counter reset timing]

Sequence
program

X0 OFF : l

Execution !
RSTCO OFF \I_I

END RST CO END RST CO END RST CO
| I | I |

=

1

instruction T T
Count value cleared, Count value cleared,
the contact turned off the contact turned off

Figure 9.34 Resetting the counter
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1) Precautions for resetting the counter

Execution of the RST Ci} instruction also turns off the coil of Ct.
If the execution condition for the OUT C instruction is still ON after execution of the RST C:.i instruction, turn

on the coil of CTi at execution of the OUT C'-i instruction and update the current value (count value + 1).

[Ladder example]

MO K10
: co
co
| [ RsT co

Figure 9.35 Counter resetting ladder example

In the above ladder example, when MO turns on from off, the coil of CO turns on, updating the current value.
When CO reaches the preset value finally, the contact of CO turns on, and execution of the RST CO instruction
clears the current value of CO. At this time, the coil of CO also turns off.

If MO is still on in the next scan, the current value is updated since the coil of CO turns on from off at execution
of the OUT CO instruction. (The current value is changed to 1.)

Sequence END OUTCO RSTCO END OUTCO RSTCO END
program
ON
MO OFF ¢_—_
ON
Coil of CO OFF f T
A

Current value Current value is

update, turning on Turning off the updated since the colil

the contact coil of CO of CO turns on from off.
RSTCO OFF

Count value cleared, the contact turned off

Figure 9.36 Current value update timing

To prevent the above, it is recommended to add a normally closed contact of the OUT CO instruction
execution to the condition for the RST CO instruction execution so that the coil of CO does not turn off while
the execution condition (M0O) of the OUT CO instruction is on.

[Modified ladder example]

MO K10
I co
co Mo
e [ RST CoO

Figure 9.37 Counter resetting ladder example (recommended)
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(d) Maximum counting speed
The counter can count only when the on/off time of the input condition is longer than the execution interval of
the corresponding OUT C instruction.
The maximum counting speed is calculated by the following expression:

- VAN
Maximum counting _ n_ 1 . n: Duty (%)
speed (Cmax) = 700 < T [times/s]

T: Execution interval of the OUT Ci instruction (sec)

*1: Duty (n) is the ON-OFF time ratio of count input signal, and is expressed as a
percentage value.

T2
> —
WhenT12T2,n= T1+72 X 100%
_ T
WhenT1<T2,n= T1+72 % 100%

L T1 | T2 N
'oN | i
Count input signal OFF |

Figure 9.38 Duty ratio

Point/

The maximum counting speed can be increased by placing multiple counters within one scan.
At this time, use the direct access input (DXi)(_5~ Section 3.8.2) for the counter input signal.
ouT ouT ouT ouT ouT

END C! C: C 'END cC': C
Sequence | | 1 l l | |

program
Execution interval of the

OUT C!_instruction

Figure 9.39 Ladder example for increasing the maximum counting speed
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(4) Interrupt counter

(a) Definition
The interrupt counter counts how many times an interrupt factor has occurred.

(b) Count processing

1) When an interrupt occurs

The interrupt counter updates its current value when an interrupt occurs.
To utilize the interrupt counter, any program that includes the interrupt counter is not required.

2) Counting of the interrupt counter
The interrupt counter does not stop its counting even if a set value is specified.
To use the interrupt counter for control purposes, use comparison instructions (=, <=, etc.) for comparison
with the set value to turn on or off a device such as the internal relay (M).
For example, to turn on MO when interrupt input to 10 turned on ten times, create the program as shown in
Figure 9.40. (In this case, "C300" is the interrupt counter corresponding to 10.)

H= kto  cs0 J—< Mo >—{

Figure 9.40 Ladder example of using the interrupt counter for control

(c) Setting the interrupt counter
Set the "Interrupt counter start No." in the PLC system tab of the PLC parameter dialog box.
The number of points indicated in Table9.5 starting from the set counter number is used as the interrupt

counter.
Table9.5 Interrupt counter points for each CPU module
Basic model QCPU High Performance model QCPU, Process CPU, Redundant CPU
128 points, starting from the set counter number, are used as the 256 points, starting from the set counter number, are used as the
interrupt counter. interrupt counter.
When the Interrupt counter start No. is set to C300, the range of When the Interrupt counter start No. is set to C300, the range of
C300 to C427 is used as the interrupt counter. C300 to C555 is used as the interrupt counter.
C300 10 C300 10
C301 11 C301 11
C302 12 ) C302 12 .
Interrupt counter (128 points) Interrupt counter (256 points)
c427 1127 C555 1255
T— Corresponding interrupt pointer T— Corresponding interrupt pointer

To use the interrupt counter, enable the interrupt by the El instruction in the main routine program.
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(5) Precautions

9-39

(a) Interrupt counter and interrupt program execution

One interrupt pointer cannot be used for both interrupt counting and interrupt program execution.
Once the interrupt counter is set in the PLC system tab of the PLC parameter dialog box, interrupt programs
are not executable.

(b) When counting processing is suspended

If an interrupt occurs during execution of the processing shown below, counting is suspended until the
execution of each processing is completed.

» Each instruction on the sequence program
* Interrupt program
» Fixed scan execution type program

Upon completion of the processing, the counting restarts.
However, if the same interrupt occurs again during each processing, these interrupts are counted as once.

(c) Maximum counting speed of the interrupt counter

The maximum counting speed is determined by one of the longest processing time among the following:

* Processing time for the instruction that needs the longest time in the program
* Processing time for an interrupt program
* Processing time for a fixed scan execution type program

(d) When too many points are used for the interrupt counter

The processing time of the sequence program will increase, and "WDT ERROR" may occur.
If this occurs, reduce the number of interrupt counter points or slow down the input pulse signal counting
speed.

(e) Resetting the interrupt counter

Use the RST Ci instruction in the main routine program.

(f) Reading the count value

The interrupt counter's count value can be read out with the MOV instruction in the sequence program.
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9.2.12Data register (D)

(1) Definition
The data register (D) is a memory in which numeric data (-32768 to 32767, or 0000H to FFFFH) can be stored.

(2) Bit structure of the data register

(a) Bit structure and read/write unit
One point of the data register consists of 16 bits, and data can be read or written in units of 16 bits.

b15 to b0

T— Most significant bit represents a sign bit.

Figure 9.41 Bit structure of the data register

Point/’

Data register data are handled as signed data.
In the case of the hexadecimal notation, 0000+ to FFFFH can be stored. However, because the most significant bit
represents a sign bit, decimal values that can be specified are -32768 to 32767.

(b) When using a 32-bit instruction for the data register
For a 32-bit instruction, two consecutive points of the data register (Dn and Dn+1) are the target of the

processing.
The lower 16 bits correspond to the data register number (Dn) specified in the sequence program, and the
higher 16 bits correspond to the specified data register number + 1.

When D12 is specified in the DMOV instruction, D12 represents the lower 16 bits and D13
represents the higher 16 bits.

}—{ ————{omov k500000 91,2]—{

Processing target: D12, D13
D13 | D12 |

(q) Je1sibas e} 2126
$99IA9( JOSN |ewdU| Z2'6

‘Upper 16 bits‘Lower 16 bits‘

Figure 9.42 Data transfer with a 32-bit instruction and storage location

Data of -2147483648 to 2147483647 or OH to FFFFFFFFH can be stored in a two-point area of the data
register. (The most significant bit in a 32-bit structure is a sign bit.)

(3) Retention of stored data

The data stored in the data register are held until other different data are stored.
Note that the stored data are initialized when the CPU module is powered off or reset.
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9.2.13Link register (W)

(1) Definition
The link register (W) is a memory in the CPU module, which is refreshed with link register (LW) data of an
intelligent function module such as a MELSECNET/H network module.

CPU module MELSECNET/H network module
Link register Link register

W0 LWo
Link refresh

Link refresh

Figure 9.43 Link refresh

In the link register, numeric data (-32768 to 32767, or 0000H to FFFFH) are stored.

(2) Bit structure of the link register

(a) Bit structure and read/write unit

One point of the link register consists of 16 bits, and data can be read or written in units of 16 bits.

b15 to b0
wa| ©o DD R
T— setting range

Figure 9.44 Bit structure of the link register

Point />

Link register data are handled as signed data. In the case of the hexadecimal notation, 0000H to FFFFH can be stored.
However, because the most significant bit represents a sign bit, decimal values that can be specified are -32768 to 32767.
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(b) When using a 32-bit instruction for the link register
For a 32-bit instruction, two consecutive points of the data register (Wn and Wn+1) are the target of the

processing.
The lower 16 bits correspond to the link register number (Wn) specified in the sequence program, and the
higher 16 bits correspond to the specified link register number + 1.

When W12 is specified in the DMOV instruction, W12 represents the lower 16 bits and D13
represents the higher 16 bits.

}—{ —————pmov k500000 W12

Processing target: W12, W13
wiz | w1z |

Upper 16 bits|Lower 16 bits

Figure 9.45 Data transfer with a 32-bit instruction and storage location

Data of -2147483648 to 2147483647 or OH to FFFFFFFFH can be stored in a two-point area of the link register.
(The most significant bit in a 32-bit structure is a sign bit.)

(3) Retention of stored data

The data stored in the link register are held until other different data are stored.
Note that the stored data are initialized when the CPU module is powered off or reset.

Point/’

+ Although the number of points for the link register in a CC-Link IE Controller Network module is 131072 points, the

default value for the link register in the CPU module is 8192 points.
+ Although the number of points for the link register of a MELSECNET/H network module is 16384 points, the
default value for the link register in the CPU module is 8192 points.

To use the link register exceeding the above points, change the link register points in the Device tab of the PLC parameter
dialog box in GX Developer or use a file register.

(4) Using the link register in a network system

Network parameters must be set.
The area range that is not set by network parameters can be used as a data register.

@.Q.OCO‘OlO‘0‘OOOQ.0.0COCO‘O‘Q‘0OOQ.Q.QCOCO‘O‘Q‘QOO.Q.Q.OC

For the network parameters, refer to the following.
[ 5 Manual for each network module
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9.2.14Link special register (SW)

(1) Definition
The link special register (SW) is used to store communication status data and error data of intelligent function
modules, such as CC-Link IE Controller Network modules and MELSECNET/H network modules.
Because the data link information is stored as numeric data, error locations and causes can be checked by
monitoring the link special register.

(2) Number of link special register points

The points for the link special register depends on the CPU module.

Table9.6 Link special register points for each CPU module

CPU module Link special register points

The points for the link special register in the CPU module is 1024 (SWO0 to SW3FF).
To an intelligent function module that has a link special register, such as a CC-Link
|IE Controller Network module or MELSECNET/H network module, 512 points are
assigned.

Basic model QCPU

The points for the link special register in the CPU module is 2048 (SWO0 to SW7FF).
To an intelligent function module that has a link special register, such as a CC-Link
|IE Controller Network module or MELSECNET/H network module, 512 points are
assigned.

The link special register can be allocated as shown below.

Link special register

SWO0
High Performance model QCPU, S |For 1st network module | 512
Process CPU, and Redundant CPU SW1FF points
SW200
5 For 2nd network module | 512
SW3FF points \ 54g
SW400 points
§ For 3rd network module | (512
SW5FF points
SW600
S For 4th network module 512
SW7FF points

@COCQ‘Q.C.COCOCOCOl0l0‘Q‘C.COCOCOCOCOCOCQ‘C.COCOCOCCOCOCQ‘

For details of the link special register, refer to the manual for each intelligent function module that has the link special
register.
0 0000000000000 000000000 0000000000000 0000 OCEOGIDOSIEDOSOEOSOEOSOEOIOIOEOIEOIEOEOEOTOEPOTOTOTOITOSTOOSNTPOSEPS
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9.3 Internal System Devices

Internal system devices are provided for system operations.
The allocations and sizes of internal system devices are fixed, and cannot be changed by the user.

9.3.1 Function devices (FX, FY, FD)

(1) Definition
Function devices are used in subroutine programs with argument passing.
Data are read or written between such subroutine programs and calling programs, using function devices.

When FXO0, FY1, and FD2 are used in a subroutine program, and if X0, M0, and DO are specified
with a subroutine program call instruction, on/off data of X0 and FY1 are passed to FX0 and MO
respectively, and DO data are passed to FD2.

[Calling program] [Subroutine program]
X0 \ FX0

F——— caLLpo xo Mo 90} PO—| ————{ MoV Fp2 RO
——{SET Fv1

|
[RET

Figure 9.46 Application example of function devices

(2) Applications of function devices

Because a device in each calling program can be determined by using a function device for subroutine programs,
the same subroutine program can be used without considering other calling programs.

(3) Types of function devices
The following three types of function devices are available.
» Function input (FX)
 Function output (FY)
» Function register (FD)

(a) Function input (FX)
» The function input is used to pass on/off data to a subroutine program.
« Bit data specified by a subroutine call instruction with argument passing are fetched into a subroutine
program and they are used for operations.
« All bit devices for the CPU module can be used.
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(b) Function output (FY)
» The function output is used for passing an operation result (on/off data) in a subroutine program to a
calling program.
» An operation result is stored in the device specified in the subroutine program with argument passing.
« All bit devices except for input devices of the CPU module (X and DX) can be used.

(c) Function register (FD)

» The function register is used for data writing or reading between a subroutine program and a calling
program.

» The CPU module auto-detects the input or output conditions of the function register.
Source data are input data of the subroutine program.
Destination data are output data from the subroutine program.

» The function register of one point can occupy up to four words.
Note that, however, the number of words used differs depending on the instruction in the subroutine
program.

1) A one-word instruction uses one word only.

}—1} [CALLP PO Do]—{ PO}—H [MOV RO FDO]—{
t 5 |

Data is stored in DO (1 point).

Figure 9.47 When the function register of one point occupies one word

2) A two-word instruction uses two words.

}—1} {CALLP PO DO]—{

Figure 9.48 When the function register of one point occupies two words

PO }—H {DMOV RO FDOJ—{
5 |

Data are stored in DO and D1 (2 points).

3) At a destination using 32-bit multiplication or division, four words are used.

}—H {CALLP PO Do]—{ PO}—H [ D* RO R10 FDO ]—{
t 5 |

Data are stored in DO to D3 (4 points).

Figure 9.49 When the function register of one point occupies four words

» Word devices of the CPU module can be used.
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Point/

In subroutine programs with argument passing, do not use any devices that are used by the function register.
If this occurs, function register values will not be normally passed to the calling program.

}—1: [CALLP PO Do]—{ PO} [ D RO R10 FDO
MOV Ko D3

}

Since DO to D3 are used for FDO,
D3 cannot be used in the
subroutine program.

Figure 9.50 Ladder example in which use of devices is not allowed in a subroutine program with argument passing

For use of function devices, refer to the following.
[C 5~ MELSEC-Q/L Programming Manual (Common Instruction)

© 0 000000000000 000000000000 000000000000000000000000O0COCOCKCTOSIEOIOSIEOIEOSIOIOIOTOIO

Se0IA8(] WBISAS [eulelu| €6
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9.3.2 Special relay (SM)

(1) Definition
The special relay (SM) is an internal relay of which details are specified inside the programmable controller, and
the CPU module status data are stored in this special relay.

(2) Special relay classifications

Table9.7 shows special relay classifications.

Table9.7 Special relay classification list

CPU module
Classification Special relay Basic model High Performance Redundant
Process CPU
QCPU model QCPU CPU
SMO to SM99 O O O O
Diagnostics information
SM100 to SM199 X O O O

Serial communication function SM100 to SM129 O X X X
System information SM200 to SM399 @) O O O
System clocks and counters SM400 to SM499 O O O O
Scan information, 1/O refresh SM500 to SM599 (@) (@) O @)
Drive information SM600 to SM699 O @] O O
Instruction related SM700 to SM799 (@) O O O
Debugging SM800 to SM899 X O O O
Latch area SM900 to SM999 X O O O
A — QnA conversion compatibility | SM1000 to SM1255" X O @) X
Process control instruction SM1500 to SM1509 X X O
Redundant . host it

edundant system (host system | o11510 to SM1599 x x x o)
CPU information)
Redundant it th t

edundant system (other system | o11500 to SM1699 x x x o)
CPU information)
Redundant system (tracking
. . SM1700 to SM1779 X X X (@)
information)
Redundant | dul
redunaant power supply moauie | q11780 to SM1799 x O o) 0
information

O:Usable special relay exists, X :Usable special relay does not exist
*1: Valid only when "Use special relay/special register from SM/SD1000" is selected in the PLC system tab of the PLC parameter dialog box.

For details of the special relay, refer to the following.
[C 5~ QCPU User's Manual (Hardware Design, Maintenance and Inspection)

© 00 0000000000000 0000 0000000000000 00000000000000000C0COCKCEOSGITOSIEOEOSIOIPOIOIONOTOIO
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9.3.3 Special register (SD)

(1) Definition

CHAPTERS DEVICES

The special register (SD) is an internal relay of which details are specified inside the programmable controller,

and the CPU module status data (such as error diagnostics or system information) are stored in this special

register.

(2) Special register classifications

Table9.8 shows special register classifications.

Table9.8 Special register classification list

CPU module
Classification Special register Basic model High Performance Redundant
Process CPU
QCPU model QCPU CPU
SDO to SD99 O O O O
Diagnostics information
SD100 to SD199 X O O O
Serial communication function SD100 to SD129 (@) X X X
SD130 to SD149 (@) X X X
Fuse blown module
SD1300 to SD1399 X O O O
SD150 to SD199 @] X X X
Check of I/O modules
SD1400 to SD1499 X O @) O
System information SD200 to SD399 (@) (@) (@) O
System clocks and counters SD400 to SD499 O O O O
Scan information SD500 to SD599 O O O O
Drive information SD600 to SD699 (@) O (@) O
Instruction related SD700 to SD799 (@) (@) (@) (@)
Debugging SD800 to SD899 X O X X
Latch area SD900 to SD929 X (@) X X
Redundant CPU inf ti
edundan : in ormé ion SDY52 9 » » o
(power backup information)
A — QnA conversion compatibility | SD1000 to SD1255"" X @) @) X
Process control instruction SD1500 to SD1509 X X O
Redundant system (host system
. . SD1510 to SD1599 X X X
CPU information)
Redundant system (other system
. ) SD1600 to SD1699 X X X (@)
CPU information)
Redundant syst tracki
reduinaant system (tracking SD1700 to SD1779 x x x 0]
information)
Redundant | dul
reaundant power supply module | sp1780 to SD1799 x o o o
information

O:Usable special register exists, X :Usable special register does not exist

*1: Valid only when "Use special relay/special register from SM/SD1000" is selected in the PLC system tab of the PLC parameter dialog box.

@OOOC‘C'C'C'C'OQOOOOO0‘C‘C'C'Q'OQOOOOOOCC‘C'CCOCOQOOOOOOC‘

For details of the special register, refer to the following.
[ 7~ QCPU User's Manual (Hardware Design, Maintenance and Inspection)
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9.4 Link Direct Device

(1) Definition
The link direct device is a device for direct access to the link device in a CC-Link IE Controller Network module or
MELSECNET/H network module.
The CPU module can directly write data to or read data from the link device in a CC-Link |E Controller Network
module or MELSECNET/H network module using sequence programs regardless of link refresh.

(2) Specification method and application example

(a) Specification method
Specify a network number and a device number.

Device No.
|nput ................. XO to
Output ............... YO tO
- Linkrelay -« --coeeeeee BO to
- Link register- - -+ WO to
- Link special relay - ----- SBO to
- Link special register - - - -SWO0 to

Network number *1

Figure 9.51 Specification method

*1: Basic model QCPU <++ No.1 to No0.239
High Performance model QCPU, Process CPU, Redundant CPU <++ No.1 to No.255

(b) Application example
For link register 10 (W10) of network number 2, "J2\W10" must be used.

}—{ l—B/IOVP K100 J2\W10:|—( Network module of

network number 2

Lwo

Figure 9.52 Application example

For a bit device (X, Y, B, or SB), the digit must be specified.

J1\K1X0,J10\K4B0
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(3) Specification range
Alink device that is not set in the Network parameter dialog box can be specified.
(a) Writing
» The write range must be within the link device send range that is set by common parameters on Network
parameter setting dialog box, and it must be outside the refresh range set by network refresh parameters.

l

CPU module o Network module B
BO | LBO )
‘ Link range
Refresh range |
| Send range

|
]
|
|

Write range

Figure 9.53 Write range of a link direct device

 Although writing can be done to a refresh range portion (specified by refresh parameters) within the link
device range, the link module's link device data will be overwritten when a refresh occurs.
When writing data by using a link direct device, write the same data to the relevant devices on the CPU
module side, which are set by refresh parameters.
[Refresh parameter settings]
1) Network number: 1

2) CPU module (W0 to W3F) < Network module (LWO to LW3F)

Writing at instruction
execution

©
[Sequence program] EN
[
}—HMOV K100 W1 "100" is written to network module e
LW1 when a refresh occurs. =
@
Q
"100" is written to network module o
I:MOV Wit Jnwi LW1 when the MOV instruction is e
executed. g
[Writing timing]
B B ~ CPUmodule B B Network module
. ]
‘ F———[MOV K100W1 Writing at ‘ ‘
! W instruction .
execution |
L——{MOV W1 J1\W1
‘ Wo | v
‘ W1 ﬁ—> LW1
\ ] |

Writing by a refresh

Figure 9.54 Writing to the link device set within the refresh range

« If data are written to another station's write range using a link direct device, the data will be overwritten
with other data that are received from the corresponding station.
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(b) Reading

The link device ranges of network modules can be read.

Point/’

Writing or reading data by using a link direct device is allowed for only one network module that is on the same network.
If two or more network modules are mounted on the same network, a network module with the lowest slot number is the

target of writing or reading by the link direct device. 9Note9.4
For example, if network modules set as station numbers 1 and 2 are mounted on network number 1 as shown in Figure 9.55,

station number 2 is the target of the link direct device.
Network No.1

c
QS -
! § S
nZz
N ‘;Writing/reading using link direct devices not allowed
Writing/reading using link direct devices allowed

Figure 9.55 When two or more network module are mounted on the same network

9 Note9.4 @
A Basic model QCPU and more than one network module cannot be mounted with the same network number.
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(4) Differences between link direct devices and link refresh

Table9.9 Differences between link direct devices and link refresh

Item Link direct device Link refresh
Link relay JT\K4BO or higher BO or higher
Description on Link register JUIWO or higher WO or higher
programs Link special relay JIZE\K4SBO or higher SBO or higher
Link special register JEZ\SWO or higher SWO or higher
Number of steps 2 steps 1 step
Range of network module access JTND0 to JINI3FFF Range specified by refresh parameters
Guaranteed access data integrity Word (16-bit) units

@COCOCO‘OlO‘0‘COCOCOCO'.CO‘O‘Q‘COCOCOCOCOCO‘.‘Q‘QOCCOCOCOC

For network parameters, common parameters, and network refresh parameters, refer to the following.
* Details:
[ = Network manual for each network module
+ Setting method:
[T 5 GX Developer Version 8 Operating Manual

© 0 000000000000 000000000000 00000000000000000000000000C0O0COCCKCIEOSIEOSIEOSIEDOSIOITDOLOIOS

801A8(] 10811 MU +'6
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9.5 Module Access Devices

9.5.1 Intelligent function module device

(1) Definition
The intelligent function module device allows direct access from the CPU module to the buffer memories of the
intelligent function modules which are mounted on the main and extension base units.

(2) Specification method and application example

(a) Specification method
Specify the 1/0 number and buffer memory address of the intelligent function module.

Specification method: U_:\G::
1» Buffer memory address (setting range: 0 to 65535 in decimal)
Starting /0O number of intelligent function module

Setting : First 2 digits of starting /0O number expressed in 3 digits

For X/Y1FO --- X/Y1FO
Specification: 1F
* Setting range: 00+ to FFH

Figure 9.56 Specification method

(b) Application example
When the Q64AD analog-digital converter module is mounted in the position of I/O number 020 (X/Y020 to X/

YO2F), to store digital output values of CH.1 to CH.4 into DO to D3 accordingly, specify the device as shown in
Figure 9.57.

Q64AD

11| CH.1 Digital output value
12| CH.2 Digital output value
13| CH.3 Digital output value
14| CH.4 Digital output value

Figure 9.57 Application example

Point />

If the intelligent function module device is used, device comments can be attached to the buffer memory.
[ Z GX Developer Version 8 Operating Manual
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(3) Processing speed
The processing speed of the intelligent function module device is as follows:

» The processing speed of writing or reading using the intelligent function module device is slightly higher
compared with the case of using the FROM or TO instruction.

"MOV U2/G11 DO"

* When reading from the buffer memory of an intelligent function module and another processing with one
instruction, totalize the processing speed of the FROM or TO instruction and the other instruction.

€D Note9.5

"+ U2/G11 DO D10"

S82IA8(] SS90V SINPON S'6

921A8p 8|Npow uoouny Juabileu] 1'g'6

0 roteo s brocss

For the Basic model QCPU, Process CPU, and Redundant CPU, AnS and A series special function modules cannot be

used.
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Point />

Instead of using the intelligent function module device in the sequence program twice or more to write or read buffer memory
data, using the FROM or TO instruction once in one place can increase the processing speed.

us\
| r
— | [moveP Ko G10 I
us\
r
[movP K10 G11 }
us\
r
[MovP  Ks G12 I
us\
r
[mMovP K100 G13 I

Figure 9.58 Writing data using the intelligent function module device multiple times

~
— | [movp Ko DO R
[MovP K10 D1 I
>~ Writes data to a device
[MovP K5 D2 7 such as data register (D)
[movP K100 D3 R 5
L——o H5 K10 DO K4 J Writes data once in the program

Figure 9.59 Writing data using the TO instruction once in the program

1)  For buffer memory addresses and applications, refer to the manual for each intelligent function module/special
function module.

2) For the FROM and TO instructions, refer to the following.
[ 7 MELSEC-Q/L Programming Manual (Common Instruction)

© 00 0000000000000 0000000000000 000 O0COCPOCEOIOSOEOSIEOEOSIEOEPONOEOIEONOEOEOEOIEOEOEOEOEEOEOEOEOOETOOTOTOTOTIOTO
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9.5.2 Cyclic transmission area device Notos

(1) Definition
The cyclic transmission area device is used to access the CPU shared memory of each CPU module in a multiple
CPU system.

(2) Features

» The transfer speed is higher than the case of using the write (S.TO or TO) or read (FROM) instruction to the

CPU shared memory, resulting in reduced programing steps. 1

» Using the cyclic transmission area device allows bit manipulation.
» By setting device comments for the cyclic transmission area device, program readability is increased.
» Because information on the CPU shared memory can be directly specified as an argument of the instruction,
no interlock device is required.
*1:In the High Performance model QCPU and Process CPU, buffer memory data cannot be written to the CPU shared memory

in host CPU using the cyclic transmission area device (USEn\G [1 ).

(3) Specification method
Specify the 1/0 number of the CPU module and the CPU shared memory address.

Specification method:U3En\G[]

L CPU shared memory (setting range: 0 to 4096, 10000 to 24335 in decimal)

Starting I1/0 number of the CPU module
Setting: First 3 digits of starting 1/O number
CPU module mounting location:

* CPU slot (CPU No.1): 3E00H —3E0
* Slot 0 (CPU No.2): 3E101 —3E1
* Slot 1 (CPU No.3): 3E201 —3E2
* Slot 2 (CPU No.4): 3E30H —3E3

Figure 9.60 Specification method

For details of the cyclic transmission area device, refer to the following.
[ 7 QCPU User's Manual (Multiple CPU System)

D Noteo 6

For Redundant CPUs, the cyclic transmission area device cannot be used.
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9.6 Index Register (2)

9.6.1 Index register (2)

(1) Definition
The index register is used for indirect specification (index modification) in sequence programs.
Index modification uses one point of the index register.

: [MOVP K5 Z0

| [BCD D0Z0 K4Y30

Specify the index register
by one point (16 bits).

Figure 9.61 Index register

The points available for the index register are as follows:
» Basic model QCPU: Z0 to Z9 (10 points)
» High Performance model QCPU, Process CPU, Redundant CPU: Z0 to Z15 (16 points)

(2) Bit structure of the index register

(a) Bit structure and read/write unit

One point of the index register consists of 16 bits, and data can be read or written in units of 16 bits.

b15 to b0
| 0000

Most significant bit represents a sign bit.

Figure 9.62 Bit structure of the index register

Point/

Index register data are handled as signed data.
In the case of the hexadecimal notation, 0000H to FFFFH can be stored. However, because the most significant bit
represents a sign bit, decimal values that can be specified are -32768 to 32767.
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(b) When using the index register for a 32-bit instruction

The processing target is Zn and Zn+1.
The lower 16 bits correspond to the specified index register number (Zn), and the higher 16 bits correspond to
the specified index register number + 1.

When Z2 is specified in the DMOV instruction, Z2 represents the lower 16 bits and Z3
represents the higher 16 bits. (The most significant bit in a 32-bit structure is a sign bit.)

I [DMOV DO 72

Processing target:
| zz | 22 |

‘Upper 16 bits‘Lower 16 bits‘

Figure 9.63 Data transfer with a 32-bit instruction and storage location

For details and precautions of index modification using the index register, refer to the following.
[ 5~ MELSEC-Q/L Programming Manual (Common Instruction)

() 1181681 x8pU| 1°'9'6
(2) 1938160y XapU| 9'6
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9.6.2 Switching between the scan execution type and low-speed execution type
programs D Note9 .7

The CPU module saves and restores the index register data when switching between the scan execution type program
and the low-speed execution type program.

(1) When switching from the scan execution type program to the low-speed
execution type program

The CPU module saves index register values in the scan execution type program, and restores index register
values in the low-speed execution type program.

(2) When switching from the low-speed execution type program to the scan
execution type program

The CPU module saves index register values in the low-speed execution type program, and restores index
register values in the scan execution type program.

I | I | I |
|Switching |Switching 1Switching

|
I
i Scan execution | , | Low-speed | »1 Scan execution »1 Low-speed
Execution program | type program | | execution type | | type program | | execution type
i i i program i i i i program
I I 1 | | | |
| Z0=1 | yZ0=0—20=3*" | | »70=1—20=6*2 | | Z0=3
Index register value ! ! ! ! ! ! !
: Saved : Restored : Saved : Reslored: Saved : Restored:
For scan execution i _ | _ : _ | _ | _ | _ i _
type program ! Z0=0 ‘ZO—‘I | Z0=1 ! Z0=1 ! Z0=1 ! Z0=6 ! Z0=6
Save area of ! ! ! ! ! ! :
index register | £, ow_speed i i y KL i | y
execution type | 20=0 120=0/  20=0  *Zz0=3 | 20=3 12037 Z0=3
program | l : I l 1 !

Figure 9.64 Saving and restoring index register data when switching the scan/low-speed execution type program

*1: The Z0 value is changed to 3 in the low-speed execution type program.
*2: The Z0 value is changed to 6 in the scan execution type program.

(3) Passing of index register data

To pass index register data between the scan execution type program and the low-speed execution type program,
use word devices.

0 rnocor C

Since the Basic model QCPU and Redundant CPU cannot use the low-speed execution type program, switching to the
low-speed execution type program is impossible.
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9.6.3 Switching from the scan execution type/low-speed execution type
program to the interrupt/fixed scan execution type program noteo.s

The CPU module performs the following when switching from the scan execution type program or low-speed
execution type program to the interrupt or fixed scan execution type program.

» Saving and restoring the index register data
» Saving and restoring block numbers of the file register

(1) Setting for saving and restoration
Saving and restoration setting can be enabled in the PLC system tab of the PLC parameter dialog box.
To disable writing to the index register in the interrupt/fixed scan execution type program, select "High speed
execution" in the Interrupt program/Fixed scan program setting area.
If this setting is enabled, the program will switch faster than before.

3

Q parameter setting

FLCnane PLC system |FLCfle |PLCFsS | Device |Piogiam |Bootfls | SFC |10 assignment |

Timer limit setting

Lo 100 o Common pointer Mo, After [0-4095)
e ms [1ms-1000ms]

High 1100 s (0.1ms-100ms]

speed Paints occupied by empty slot 4] [16 ~| Paints
RUN-PAUSE contacts

System interupt settings
RUM ¥ [%0-1FFF)

Irterrupt counter start Mo, © [0-768)
PAUSE X [%0-1FFF)

Fixed scan interval [0.5ms-1000ms]

|28 1000 s 129 400 ms High speed

120 (200 ms 31 00 e intermupt sefting
Remote reset
[~ Allaw Interrupt program  Fiked scan program setting

Dulput mode 2t STOP o AUN + tHigh speed execuliond
&+ Previous state A-PLE

" Recaleulate [outputis 1 sean later) [¥ Use special ielay / special register from St/501000

Fluating point arithmetic processing

Peifarm intemal anthmetic operations in

™ Jouble precision B S
Inteligent function madule setting CD
Intemupt painter seting ,7 —_

=

Q

Module spnchrorization )
¥ Sunchronize inteligent module's pulse up x
Py

[JSettings should be set as same when [0)
using multiple CPLL «Q
&

Acknowledgs Y sssignment | Wulple CFU settings | Dafau | Check | End | Cancal | =
—
N
-~

Figure 9.65 Interrupt/fixed scan program setting

welboud adA} uonnoaxs ueos

paxiyidnusiul ay) o} welboid adA} uonnosxe peeds-moj/adA} uoindsxs uess ey wol BUIYDIMS €°9'6

0 nocos C

For the Basic model QCPU, the low-speed execution type and fixed scan execution type programs cannot be used.
Therefore, interpret "scan execution type/low-speed execution type program" as "main/subroutine program", and
"interrupt/fixed scan execution type program" as "interrupt program".

For the Redundant CPU, the low-speed execution type program cannot be used.

Interpret "scan execution type/low-speed execution type program" as "scan execution type program".
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(2) Processing of the index register

(a) When "High-speed execution" is not selected

1) When switching from the scan execution type program to the interrupt/fixed scan
execution type program

The CPU module saves index register values in the scan execution type program, and passes them to the
interrupt/fixed scan execution type program.

2) When switching from the interrupt/fixed scan execution type program to the scan
execution type program

The CPU module restores the saved index register values.

| Scan/low-speed  iswitching! INterrupt/fixed scan irestoredi Scan/low-speed
Execution program | execution type \—> execution type —>| execution type

| |

' program : ' program ' program
Z0=1
@:tored

|
! |
| | |
1 ‘ i 1
| | I | |
| | I | |
| | 1 | |
| | I | |
Save area of index ! ! ! ! !
register ! ! ! ! !
w Z0=0 Z0=11 Z0=1 1 Z0=1+ 70=1
1 | |
1 ! ‘ !

for scan/low-speed
execution type program

Index register value

Figure 9.66 Saving and restoring index register data (when "High speed execution" is not selected)

*1: The Z0 value is changed to 3 in the interrupt program.

Point/’

To pass index register values from the interrupt/fixed scan execution type program to the scan execution type program, use
word devices.
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(b) When "High-speed execution" is selected

1) When switching from the scan execution type/low-speed execution type program
to the interrupt/fixed scan execution type program

The CPU module does not save/restore any index register values.

2) When switching from the interrupt/fixed scan execution type program to the scan
execution type/low-speed execution type program

If data are written to the index register by the interrupt/fixed scan execution type program, the values of the
index register used in the scan execution type/low-speed execution type program will be corrupted.

for scan/low-speed
execution type program

i Scan/low-speed : I ilnterrupt/fixed scan } } Scan/low-speed
) | N ISWItChInQ‘ . |Restored | ti t
Execution program | execution type ,—> execution type ——>| execution type
| program | | program | | program
I I | | I
| |Passed | |Passed|
Index register value ! Z0=1 ﬁZOﬂ — Z0=3" ﬁ’ Z0=3
| | 1 1 1
I I | | I
Save area of index i i | | i
register i | | | i
! Z0=0 1 Z0=0 ! Z0=0 1 20=0 ! Z0=0
i i 1 1 1
! ! 1 1 1

Figure 9.67 Saving and restoring index register data (when "High speed execution" is selected)

*1: The Z0 value is changed to 3 in the interrupt program.

When writing data to the index register by the interrupt/fixed scan execution type program, use the ZPUSH or
ZPOP instruction to save and restore the data.

SM400 .
| r Data in Z0 to Z15 are
il {zPUSH DO stored in the area
g addressed from DO.
SM400 :
Data in the area
| r
ml (ZPOP DO J addressed from DO are
[IRET} stored in Z0 to Z15.

Figure 9.68 Writing data to the index register in the interrupt/fixed scan execution type program
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(3) Processing of file register's block numbers

(a) When switching from the scan execution type/low-speed execution type program to

the interrupt/fixed scan execution type program

The CPU module saves the file register block numbers in the scan execution type/low-speed execution type

program, and passes them to the interrupt/fixed scan execution type program.

(b) When switching from the interrupt/fixed scan execution type program to the scan

execution type/low-speed execution type program

The CPU module restores the saved block numbers of the file register.

Scan/low-speed

Interrupt/fixed } Restored iScan/Iow—speed
I

| i
| I
Execution program |  €xecution type i scan execution |——= | execution type
| program | type program | | program
1 I :
I ! 1 |
Block No. of file ! i [RSET KO] ! !
register + Block 1 ‘ Block 1—0 ! ! Block 1
| Sav% | ! : Restored
1 T 1 ]
| ! 1 |
; ; ]
Save area i Block 0 ‘ Block 1 i Block 1 Block 1
| ! 1
| ! 1
I ! I

Figure 9.69 Saving and restoring file register's block numbers
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9.7 File Register (R) @noteo-

(1) Definition
The file register (R) is a device provided for extending the data register.

The file register can be used at the same processing speed as the data register.

}—{ : [ MoV K100 RZJ—(

100 is written to R2. L

File register

Figure 9.70 Writing to the file register

(2) Bit structure od the file register

(a) Bit structure and read/write unit
One point of the file register consists of 16 bits, and data can be read or written in units of 16 bits.

b15 to b0
Ro| L0 0 L

LMost significant bit represents a sign bit.

Figure 9.71 Bit structure of the file register

(b) When using a 32-bit instruction for the file register
The processing target is Rn and Rn+1.
The lower 16 bits correspond to the file register number (Rn) specified in the sequence program, and the
higher 16 bits correspond to the specified file register number + 1.
For example, when R2 is specified in the DMOV instruction, R2 represents the lower 16 bits and R3 represents

the higher 16 bits.

}—{ | [ DMOVDO &E:‘

Processing target: R2, R3
RZ | R |

‘Upper 16 bits‘Lower 16 bits‘

Figure 9.72 Data transfer with a 32-bit instruction and storage location

Data of -2147483648 to 2147483647 or OH to FFFFFFFFH can be stored in a two-point area of the file register.
(The most significant bit in a 32-bit structure is a sign bit.)

® noteoo 23

The QO0JCPU does not have the file register.
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(3) Clearing the file register
The data in the file register is held even if the CPU module is powered off or is reset.
(File register data cannot be cleared by latch clear.)

To clear file register data, perform data clear by sequence program or GX Developer.

(a) When clearing by the sequence program

}—{ : [ FMOV Ko RO K1000]—{

Figure 9.73 Example of clearing the file register RO to R999

(b) When clearing by GX Developer

Select [Online] — [Clear PLC memory] in GX Developer and clear the data by selecting "Clear all file registers".

9.7.1 File register data storage location

The file register data are stored in the following memories.

 Basic model QCPU:
Standard RAM

* High Performance model QCPU, Process CPU, and Redundant CPU:
Standard RAM, SRAM card, or Flash card

9.7.2 File register size

(1) When using the standard RAM
The table below shows the maximum points of file register data that can be stored in the standard RAM.
Note that, however, if the standard RAM is used for an application other than file registers, available points are

decreased. ((_3 Section 5.1.1,Section 5.2.1)

Table9.10 File register size

CPU module Points
Basic model QCPU QO0CPU, Q01CPU 64K
Qo2CPU 32K
High Performance model QCPU ! QO2HCPU, QO6HCPU 64K
Q12HCPU, Q25HCPU 128K
brocess CPU QO02PHCPU, QO6PHCPU 64K
Q12PHCPU, Q25PHCPU 128K
Redundant CPU Q12PRHCPU, Q25PRHCPU 128K

*1: Since the standard RAM size varies by CPU module version, the number of available points is different. (_5 Appendix
2.2)
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(2) When using an SRAM card

Up to 1018K points can be stored in one file.
Since one block consists of 32K words, up to 32 blocks can be stored.

Note that the number of points or blocks that can be added depends on the size of the programs and device
comments stored in the memory card.

(3) When using a Flash card

Up to 1018K points can be stored in one file.
Since one block consists of 32K words, up to 32 blocks can be stored.

Note that the number of points or blocks that can be added depends on the memory card capacity and the size of
the programs and device comments stored in the memory card.

@OOOC‘C'C'C'C'OQOOOOO0‘C‘C'C'Q'OQOOOOOOCC‘C'CCOCOQOOOOOOC‘

For the memory cards available for the CPU module, refer to Section 5.2.1
© 0 0000000000000 00 0000000000000 00000000000000000000600000000000s00

9.7.3 Differences in available accesses by storage memory

Accesses available for the file register vary for each memory.

Table9.11 Differences in accesses available for the file register

Access Standard SRAM card Flash card
RAM
Program writing @) O X
Program reading @) O
Writing device memory to programmable controller @) O X
Reading device memory from programmable controller @) (@) O
Online test operation from GX Developer @) O X
Writing to programmable controller by GX Developer @) O X
Data mod- | Writing to programmable controller by GX Developer (flash ROM) X X (@)
ification Batch write by a serial communication module o) 'e) x
Device data writing from GOT1000 series O O X
Random write command from GOT1000 series O O X
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9.7.4 Registration procedure for the file register #Notes.10

To use a file register, register the file of the file register to the CPU module in the following steps.

Setting a file register file

Q parameter setting 3 - PLC file tab of the
PLE name |FLC system PLCfile |PLCRAS | Device | Progiam | oot fie | SFC |1/ assignment | PLC parameter dlalog bOX

© Notused & Notused

 Use the same fil name as the rogram.  Use the same fie name as the progiam
Conesponding [Memory cardRAM) ) Coresponding [ ~
memory memory

© Use the follwing fe.  Use the foluing e

Cotespanging [ | Gorrssponding 2
memary memory
File name: File name

Capaciy K paints ~Fie forlocal device
(1K1K poirt) © Notused
| Jiznsferto Standard AW ot Lach data  Use the following file.
backup operalor Coespondng [~ ]
IF“Use the folbying ! selecied end apasity s memory
spesied) e folowing seliings can be aveietle Florsme [
Ehenging ch settng 2] n File Fiegiter

ssicring a pat o e of i regstr for exended
ot egister o1 e ended [k regsler {7 il sed For 5P.DEVST/8 DEVLD fsrustion—

[~ Comment fie used in 3 command € Nptused
@ Notused €1 Use the follawing fl:

© Use the same e name a the program, |
ey

Cortesponding

ey Bl fes [

© Use the following fe-

e e— Cepeciy K ports
memory

(K512 poins]
Fie name

Aoknowedge ¥Y sssignment | Mulipls CPU sstigs | Defaut | Cheok [[E7ERT | Gancel |

When "Use the following file." is selected

When "Not used" or
. . X "Use the same file names as the program."
File register setting + is selected

Device.meriory A (X) BT Device memory screen
Device Label [RD | sy | [Tbitimeger =] [pEc ] [Ro-Ra2rE7 j
T R g

Device nane| o
R

B

[R18
[Rea
[Raz
[Ran
[Ras
[rse
[rea
[R7z
[ra0
[res
[ros
[R10a
[R11z

4 s [ 7 [character string

Writing a file register file

When the file is stored in the
standard RAM or SRAM card: When the file is stored in the Flash card:
Write to PLC screen v Write to PLC (Flash ROM) screen

Wite to PLC %) Write 1o PLC(Flash ROM) X
Comneciing nteface |05 <> [P modie Tagelmemoy  [ICCadFOM] =
PLC Connection  etwor 1o [T Gtation Mo Host  PLCtype JG0GH IE Card Type Q2MEM-2MBF  ~

E
Targst memary [Memory cardiRaM) x| _Tite |f e I 0
File selection | Device data | Program | Commen | Lacal | Fie st | | | | ﬂl
il selection | Pragram | Common | Local

PoramsPiog | Selectal | Cancel ol selections| = |
ose
Param + Prog Select all Cancel all selections
I e progrm 6T P Stscure) 12022 [Fiogram memup/Deviee memop =] s | I |
ey, Password setup e
= Progan ]
=] T ( Relsed unctions L Owan
g =[] Device conment
=] Devios comment Trarister sehup. [ COMMENT
= P
i [ PLCMNetwork /Remote
O PLCANetwark /Remote Remote operation £ File register
MalN

=77 File egister
M Fledundark cperation

Clear PLC memary.

£ yihle range

 Range speciication ZR |° - [1022 Fie regiter
Creae e,
Range specificalion 27 [1 1023
3 " Total fiee space 9
ez space volume Toal —T

I

| Write the file register file to the CPU module |

Anange PLC memry.

"F\\e g ‘ Format PLC memory

A4

| Write parameters to the CPU module |

Figure 9.74 Registration procedure for the file register

€ noteo.10 B2

For the Basic model QCPU, this procedure is not required because the file register is automatically registered to the
standard RAM.
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(1) Setting the file register
In the PLC file tab of the PLC parameter dialog box, specify the standard RAM or a memory card to use the file

register in the sequence program.

Q) parameter setting F

PLE name | PLE system e jPLc FAS | Devics | Frogram | Boot fils | SFC | 140 assignment |

(@) File register Iniis| Device value
a) — = Mot used & Mot used
" Use the same file name as the program 7 Use the same file name a3 the program
b /'V Corespording [ -] Conesponding
memary memary
(0) € st thes Fllowing s € st ths Fllowing s

/ b/| Goromeming — = Canesponding
memory memory
() File name Fie name:

Capaity K paints File for local device
[1K-1018K points) (" Mot used
- £ Use the fallowing fle.

Conespording [~ ]
memory

File ame

¥

Comment file used in a command
+ Mot used

£ Use the same file name as the pragram.

-

Correspanding — =
memory

" Use the following file.
Coresponding [~ ]
memary
File name:

Acknuw\edgax\‘ass\gnment‘Multip\aEF’Usallmgs‘ Deiau\t‘ Check | End \ ] \

Figure 9.75 File register setting

(a) Not used
Select this in the following cases.
* When not using any file register
» When specifying a file register used in the sequence program (the QDRSET instruction is used for
specification.)

(¥) 1e1s1b0y 814 16

J181s1Ba1 8|1 ay) Joj ainpaoo.d uonensibey /6
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(b) Use the same file name as the program.

Select this when executing the file register with the same file name as the sequence program.

1) When the program is changed
The file name of the file register is automatically changed to the same name as the program.
This feature is useful if the file register is exclusively used for one program as a local device.

When each of file registers A to C has the same name with the corresponding one of the
program A to C, the operation is as described below.
 During execution of program A: Accessing file register A

 During execution of program B: Accessing file register B
 During execution of program C: Accessing file register C

‘ Program A execution ‘ < Synchronized | RO‘ File register A

y .
‘ Program B execution‘ <-Synchronized] RO‘ File register B

‘Program C execution‘ < Synchronized| RO‘ File register C

Figure 9.76 When the program is changed

2) Point setting for file registers

Select [Online] — [Write to PLC] in GX Developer and set the number of file register points.

Point />

@® Only one file register can be created in the standard RAM.
To create more than one, use a SRAM or Flash card.

@® With some instructions, file registers set for respective programs cannot be specified.
For details, refer to the pages describing devices available for each instruction in the following manual.

[ 5~ MELSEC-Q/L Programming Manual (Common Instruction)

(c) Use the following file.
Select this when one file register is to be shared by all execution programs.
Specify "Corresponding memory", "File name", and "Capacity" and write these parameters to the CPU module
to create a file for the file register.
If the capacity is not specified, note the following.

* When the specified file register file is stored in the specified drive, the file is used. (The capacity is the
same as that of the stored file register file.)

« If the file register file with the specified file name is not found on the specified drive, "PARAMETER
ERROR?" (error code: 3002) will occur.

* For use of an ATA card, "Memory card (ROM) cannot be selected for "Corresponding memory".
(File register data cannot be stored in ATA cards.)
Selecting "Memory card (ROM)" for "Corresponding memory" and writing the settings to the CPU module
will result in "PARAMETER ERROR" (error code: 3002).
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(2) File register setting

In a new device memory screen, set data for the specified file register.

Foh(R RO - FT [tebit 2281 ~| [0 ~| RO~-R3Z7EY

[ =1 {zm 0 1 z 3 4 5 3 7
[ro

|is

R16
0
3
R0
|ras
56
Red
R72
1
R8s
3

Fi104

L L] Ll

Rii2
Filz0

=|=|=|=l=l=l2|2]2]=]a]=]=]=]a)]le
=|=|=|=l=l=l2|2]a)s]s]s]s]a]a] =
=|=|=|=l=l=l2|2]2]e]a]=]2]2]2]=
slelelelzlzle|e]s)e]e]e]2]2]2] =
=|=|=|=l=l=l2|2]2]e]a]=]2]2]2]=
=|=|=l=l=l=l=|=]|=]=]=]=]=]=]=]=
=|=|=|=l=l=l2|=2|2]=]=|=]2]=]2] =

Figure 9.77 Device memory screen

(a) Devices

Setting Rn (RO in the case shown above) and clicking the | Display | button will display the file register list.

(b) Data setting

Enter data that are set for the file register.
This step is not needed when you specify only the capacity of file register.

(3) Registering the file register file to the CPU module

When either of the following is selected in the PLC file tab of the PLC parameter dialog box, the file register must
be set (a device memory must be create) before the file register file is registered to the CPU module.

() Jos1Boy olI4 26

+ Not used. (When specifying a file register used in the sequence program) ([~ =~ (1)(a) in this section)

+ Use the same name with the program. ((_=~ (1)(b) in this section)

Afile register file can be registered to the CPU module using GX Developer.

19381681 9|1y 8y} Joy ainpaosoid uonensibay /6
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(a) When stored in the standard RAM or SRAM card

Select [Online] — [Write to PLC] from the menu of GX Developer and register a file register file on the Write to

PLC screen.
Write to PLC X
Connecting interface IUSB {3 IPLC module
PLC Connection  [etwork Mo [ Station Mo, [Host  PLC type JOOEH
Tanget memary | Memary card[RAM) = Tite ||
File selection | Device datal Programl Eommonl Local I _
Faram+Frog | Select all | Cancel all selectionsl
Cloze |
I~ | Label pragram (ST.FE Stusture]|  12M8et IProgram memon/Device mernaory LI
oy Pazsword setup... |
[=-f5 Program
n gMAIN — Related functions
{E Device comment Transfer zetup... |
] COMMENT
@ Parameter Kepword setup... |
L[] PLEMetwork /R emate e a—— |
-] File register
o Bm Fedundant operation...l
Clear PLC memory... |
File regizter Format PLC memary... |
€ yhole range Jr— |
ge FLC memary...
’76’ Range specification 2R ID = |1D23 =
Create title... |
Free space volume | Tatal e space
walume Bytes

Figure 9.78 Write to PLC screen

» Select "Standard RAM" or "Memory card (RAM)" in the "Target memory".

» When the "Target memory" is selected, the name of a file register file is displayed.

» Select the file register file.

* When the button is clicked, the file register file is registered to the specified memory in the

CPU module for the specified number of points.

Point/

The file register size can be set in increments of one point. Note that the file always uses 256 points. Even if the range is not
specified from ZRO, the created file will have an assignment from ZRO to the last number.

For example, when the write range of a file register file is specified to be ZR1000 to ZR1791, the created file will have an
assignment from ZR0 to ZR1791. In this case, the data in ZR0 to ZR999 will be undefined. Specify the file register range
from ZRO. The file register size is checked in increments of 1K points. Specify the file register size in increments of 1K points
starting from RO.
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(b) When stored in the Flash card
Select [Online] — [Write to PLC (Flash ROM)] — [Write to PLC (Flash ROM)] from the menu of GX Developer
and register a file register file on the Write to PLC (Flash ROM) screen.

Write to PLC(Flash ROM) rz|
Target memary ’W‘
IC Card Type Q2MEM-2ZMEF =
Title | m
Passward... | Cloze |

File selection l Program] Eommon] Local ]

Faram + Prog | Select all | Cancel all zelections |

= Frogram
[ wain
= @ Device comment
[ COMMENT
= Farameter
[ PLEMebwork /R emate
=1+ File register

File regizter

Fiange specification 2R - 1023

Figure 9.79 Write to PLC (Flash ROM) screen

» Select "IC card (ROM)" in the "Target memory".

* When the "Target memory" is selected, the name of a file register file is displayed.
» Select a memory card in the "IC card type".

» Select the file register file.

* When the button is clicked, the file register file is registered to the specified memory in the

CPU module for the specified number of points.

(¥) 1e1s1b0y 814 16

J181s1Ba1 8|1 ay) Joj ainpaoo.d uonensibey /6
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9.7.5 Specification methods of the file register

(1) Block switching method

The file register points used are divided and specified in units of 32K points (R0 to R32767).
If multiple blocks are used, the desired block is specified with the block number in the RSET instruction.
Each block has a specification range of RO to R32767.

[ r
—| | | RSET K1 } RO specification
for block 1 RO
——{ mMov b0 Ro H ) Block 0
R32767
| [ RO
—| | L RSET K2 :|_ RO specification
for block 2 § Block 1
——mMov Do Ro H R32767
RO
§ Block 2
AYAVAVAVAVAVAVAVAVAVAVAY

Figure 9.80 Block switching method

(2) Serial number access method
A file register whose size is exceeding 32K points can be specified using consecutive device numbers.
Multiple blocks of a file register can be used as a continuous file register.
This kind of device is expressed as "ZR".

— ——{wmov Do zR327e8H ——————

ZRO
{ (Block 0)
ZR32767

—| ———{mov Do ZzRess36 H ———— —ZR32768

! (Block 1)

ZR65535
—> ZR65536

3 (Block 2)

NANNANANANANANANANANIANNY

Figure 9.81 Serial number access method

Point/

The block numbers and ZR device points that can be specified vary depending on the following.

+ Storage location of the file register ((__ Section 9.7.1)
« File register size ((_ _ Section 9.7.2)
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9.7.6 Precautions for using the file register

(1) When using the Basic model QCPU
Even if data are written to or read from the file register area whose number is equal to 64K points or more, no
error will occur.
Note that, however, unreliable data may be stored in this kind of reading from the file register.

Point/’

File register files (MAIN and QDR) cannot be deleted.
However, the contents of the file register can be deleted. ((__5 Section 9.7(3))

(2) When using the High Performance model QCPU, Process CPU, or Redundant
CPU

(a) No registration or use of an invalid file register number

1) When the file of the file register has not been registered

No error will occur even if data are written to or read from the file register.
However, reading data from the file register will result in the following:

» For the standard RAM, unreliable data are stored.
* For a memory card, "OH" is stored.

2) When writing to or reading from the file register exceeding the registered size
(points)

No error will occur even if data are written to or read from the file register.
However, reading data from the file register will result in the following:

* For the standard RAM, unreliable data are stored.
» For a memory card, "04" is stored.

() Jos1Boy olI4 26

(b) File register size check

When writing to or reading from the file register, check the file register size so that data can be written or read
within the size (points) set for the CPU module.

1) Checking the file register size

J1o)s16a1 8|1 oy} Buisn 1oy suonnedald 9°/°6

The file register size can be checked in the File register capacity area (SD647). o
The file register size data in units of 1K points is stored in this SD647.

*1: If afile register file is switched to another, the size of the currently selected file register file is stored in SD647.

Point />

The remainder after dividing the file register size by 1K points is discarded.
To ensure an accurate "range of use" check, specify the file register setting in units of 1K points (1024 points).
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2) Checking timing

 In a program using any file register, check the file register size at step 0.

+ After execution of the file register file switching instruction (QDRSET), check the file register size.

» Before executing the file register block switching instruction (RSET), confirm that space of 1K points or
more can be ensured after the switching.

(File register size) > [32K points x (Switching block No) + 1K points]

3) File register size checking procedure

» Check the file register size used for each sequence program.
» Check the total file register size set in SD647 on the sequence program to see if there are sufficient
number of points to be used or not.

[Program example 1]
The file register range of use is checked at the beginning of each program.

SM400 4K points specified

< SD647 K4 ] MO Y- - Final file register
range check

MO
} YO >— - Alarm processing

Mo Transfer command

| [MOVP K4x20 ROH - writing to file
register

[Program example 2]
The file register range of use is checked after execution of the QDRSET instruction.

— | [QDRSET "1:ABCD"H - Changing file register to
ABCD of Drive 1

SM400

< SDBA7 K4 | Mo - - Final file register
range check

MO

I YO } - Alarm processing

MO Transfer command

ra— [ MOVP K4x20 RO H - writing to file
register
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[Program example 3]
When a block is switched to another:

SM400

< SDe47 K331I MO >— - Final file register
range check

MO
I YO >— * Alarm processing

Block switching
MO  command
| [RSET k1 H - switchi
[ [ L - Switching to block 1

Figure 9.82 Program examples of file register checking

(c) When using the SRAM card which stores file register for 1018K points or more

For the High Performance model QCPU whose serial number (first five digits) is "16021" or later, Process CPU,
and Redundant CPU, the file register up to the area of 2M bytes can be used. Even if the file register for 1018K
points or more is specified using parameter or instruction, a stop error will not occur.

(3) Deleting a file register file

To delete an unnecessary file register file, select [Online] — [Delete PLC data] in GX Developer.

(4) Differences in the file register processing time among CPU module versions € Note9.11
When the serial number (first five digits) of the High Performance model QCPU is "02092" or later, if the file

register is specified by the serial number access method (ZR [0 ) using an access instruction to the standard
RAM, more processing time will be required per instruction than that of the High Performance model QCPU
whose serial number (first five digits) is "02091" or earlier.

* Q02CPU: 1.1 u s (average)
* QnHCPU: 0.65 i s (average)

() Jos1Boy olI4 26

Table9.12 below shows processing times when the MOV instruction is used.

Table9.12 Differences in processing time between file register specification methods

J1o)s16a1 8|1 oy} Buisn 1oy suonnedald 9°/°6

Q12HCPU Q02CPU
Instruction
"02092" or later "02091" or earlier "02092" or later "02091" or earlier
MOV KO0 RO 0.11 0.11 0.26 0.26
MOV KO0 ZR0 3.55 2.88 7.71 6.64

(Unit: us)

2 JNCECRAN 5asic JllProcess|

For the Basic model QCPU, Process CPU, and Redundant CPU, there are no differences in the file register processing
time among CPU module versions.
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9.8 Nesting (N)

(1) Definition
Nesting (N) is a device used in the master control instructions (MC and MCR instructions) to program operation
conditions in a nesting structure.

(2) Specification method using master control instructions

The master control instruction opens or closes a common ladder gate to switch the ladder of a sequence program

efficiently.
Specify the nesting (N) in ascending order (in order of NO to N14), starting from the outside of the nesting
structure.
——{Designated in
A / ascending No. order
| [ 'mc [ No [wm15
NOZ_—M15
| O
lBl i Executed when condition
Il L Ais met.
|| — mc [ N1 [ m16 |4
N1”_—_M16
| O
- ] | Executed when conditions
|C| i | | N | 17 |_‘ A and B are met.
L L MC Designated in
Control Control Control N2~ M17I I —|descending No. order
rang.e of rangt;.e OfN 1 Laer;%i OfN 2 [ 1 }, Executed when conditions
nesting NO nesting ¢} ! - A, B, and C are met.
‘ MCR

} Executed when conditions
A and B are met.

|| 0_4 1 Executed when condition
I J Alis met.

i Executed regardless of
l conditions A, B, and C.

Figure 9.83 Programming example using the nesting

For use of the nesting, refer to the following.
[T~ MELSEC-Q/L Programming Manual (Common Instruction)
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9.9 Pointer (P)

(1) Definition
The pointer (P) is a device used in jump instructions (CJ, SCJ, or JMP) or subroutine call instructions (such as
CALL).

(2) Applications
Pointers can be used in the following applications.
« Specification of the jump destination in a jump instruction (CJ, SCJ, or JMP) and a label (start address of the
jump destination)
« Specification of the call destination of a subroutine call instruction (CALL or CALLP) and a label (start
address of the subroutine program)

— ——]cALL PoH

[FEND H
S >
[RET K

[eno H

Figure 9.84 Program using a pointer

(3) Pointer types
(a) Basic model QCPU

Since the Basic model QCPU cannot execute multiple programs, it has no distinction between the local and
common pointers.

(b) High Performance model QCPU, Process CPU, and Redundant CPU
There are the following two different pointer types.
* Local pointer (=~ Section 9.9.1) :
The pointer used independently in each program

» Common pointer ((_5 Section 9.9.2) :
The pointer that can be called in all running programs by the subroutine call instruction.

(4) Number of available pointer points

+ Basic model QCPU: 300 points
* High Performance model QCPU, Process CPU, and Redundant CPU: 4096 points

@COCOCO‘OlO‘0‘COCOCOCO'.CO‘O‘Q‘COCOCOCOCOCO‘.‘Q‘QOCCOCOCOC

For the jump instructions and subroutine call instructions, refer to the following.
[ZF~ MELSEC-Q/L Programming Manual (Common Instruction)
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9.9.1

Local pointer #Notes.12

(1) Definition

The local pointer is a pointer that can be used independently in jump instructions and subroutine call instructions
in each program.
The same pointer number can be used in respective programs.

Program A Program B
/ / The same pointer
—| l—[CALL PO} —| l—[CALL PO} No. can be used.
[FEND } [FEND H

P ——< ) poHHF——< >
[RET [RET K

[END H [END

Figure 9.85 Using the same pointer in respective programs (local pointer)

(2) Number of local pointer points

The local pointer can be divided for use of all the programs stored in the program memory.
The local pointer number ranges from PO to the highest number of the local pointer in use. (The CPU module's
system computes the number of points used.)

Even if only P99 is used in a program, for example, the number of points used will be 100, which is from PO to
P99.

For using the local pointer for several programs, use the pointers in ascending order starting from PO in each
program.

The total is 600 points when the pointer is used as shown below.

Program A Program B Program C

Using P100 to

Using PO to P99 Using P299 only

P199
. l 200 points of 300 points of )
100 points of PO to P199 occupied PO to P299 occupied " Total of 600 points are used.

PO to P99 occupied

' Use of PO to P99 !

, | Use of PO
‘ OCF’UP'GS 100 ‘ ‘ occupies 1 points.
' points. ' i

Figure 9.86 Concept of the local pointer points

€ noteo.12 23
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(3) Precautions for using the local pointer

(a) Program where the local pointer is described
A jump from another program is not allowed.
jump instructions and sub-routine CALL instructions.
Use the ECALL instruction from another program when calling a subroutine program in a program file that
contains any local pointer.

(b) Total number of local pointer points

If the total number of pointers (in all programs) exceeds 4096 points, a "Pointer configuration error" (error code:
4020) occurs.

Jaiod (8207 L'6°6
(d) sepuiod 6'6
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9.9.2 Common pointer #notes.13

(1) Definition

The common pointer is used to call subroutine programs from all programs that are being

executed.
Program A Program C
F————cALL P204 ' P204—| ———cALL PoH
I I
| [ FEND [RET
pas o >
Program B 4
/ [RET H
F————{cALL P20s
[EnD H
[ FEND
|
Label

Figure 9.87 Calling pointers in another program (common pointer)

€ Noteo.13 23

The Basic model QCPU has no distinction between the local and common pointers.
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(2) Common pointer range
In the PLC system tab of the PLC parameter dialog box, set the start number for the common pointer.
The common pointer range is from the specified pointer number to P4095.
However, the pointer number that can be entered here is a number higher than the total points used for the local

pointer.

Set the start
number of the
common
pointer.

Q parameter setting

PLC hame  PLLC system WPLE file ]F’LE RaAS }Dawce ]Prngram }Bmt file ]SFE /0 assignment }

Timer limit zetting

Law 100 ms [1ms~1000ms) Common painter No. P [400 After [0--4035]

speed

High 100 s (01ms-100ms)
speed Foints ocoupied by empty slot - [¥) |16 ~ | Paoints
RLUN-PALISE contacts

RUN 32 [R0-#1FFF)

System interrupt settings

Intermupt counter start Mo, C (0--7E8)

PAUSE = A28 Fixed scan interval (0.5ms-1000ms)
128 1000 me 129 [40.0  ms  High speed
’—_‘ ,7 E ’ZDT e 21 ,mT - interrupt setting
Femote reset
™ Lllow Intermupt program ¢ Fized scan program setting

Dutput mode 3t STOP to RUN W i s csmulion

* Previous state APLE
" Recalculate (outputis 1 scan later] Iv Use special relay / special register from SMA501000
Floating paint arithmetic processing

v Perfam internal arithmetic operations in
double precision

Intelligent function module setting

Intermupt pointer setting

M odule synchronization

L[

v Synchronize intelligent module's pulse up
("5 ettings should be set az same when
using multiple CPU

Acknnw\edge%‘fassignmem| Multiple CPU sellings| Default ‘ Check ‘ End ‘ Cancel |

Figure 9.88 Dialog box for setting the common pointer

(d) Joui0d 66

If a total of 400 points are used in three programs (100 points in each of Program A and Program B, and 200
points in Program C), for example, P400 and higher numbers can be set for the common pointer.

Jajulod uowwo) zZ'6°6
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(3) Precautions
1) The same pointer number cannot be used as a label.

Doing so will result in a "Pointer configuration error" (error code: 4021).

2) If the total number of the local pointer points used in several programs exceeds the start number of the
common pointer, a "Pointer configuration error (error code: 4020) will occur.

Program A Program B Program C
. . Using
U PO to P99
sing (o] Using PO to P99 PO to P199
100 points of 100 points of 200 points of
PO to P99 occupied

PO to P99 occupied PO to P199 occupied

-~
Total of 400 points

7777777 P400 and higher numbers
are used.

can be used for the common pointer.
Figure 9.89 Concept of the common pointer range

Point />

The jump instructions are not capable of executing a jump to the common pointer in other programs.
Use the common pointer with subroutine call instructions only.
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9.10 Interrupt Pointer (I)

(1) Definition
The interrupt pointer (1) is used as a label at the start of an interrupt program, and can be used in any programs.
Interrupt pointer (interrupt program label)

e
17
Sml

Interrupt program

| [ IRET

Figure 9.90 Interrupt pointer

(2) Number of available points

+ Basic model QCPU: 128 points (10 to 1127)
» High Performance model QCPU, Process CPU, and Redundant CPU: 256 points (I0 to 1255)

(1) Joyuiod ydnueyul 01'6
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(3) Interrupt factors

Interrupt factors are listed in Table9.13.

Table9.13 Classification of interrupt factors

CPU module type
Interrupt " i i
Interrupt factor . P Description Bas i Process | Redun-
pointer No. model Performance CPU dant CPU
QCPU model QCPU
Interrupt by an interrupt module ! | 10 to 15 Interrupt input from an interrupt module @) O 'e) 'e)
Interrupt from an AnS/A series special
Interrupt by a sequence-started . “© . .
module 116 to 127 function module ® that is capable of starting an X @) X X
interrupt in the CPU module.
128 to 31 Fixed scan interrupt to execute synchronized O O O O
Interrupt by the internal timer control with the operation cycle of a motion .
149 controller X A2 X X
- 132 to 139 Interrupt caused by an error which enables X O O O
Interrupt by an error . . .
140, 141 continuation of sequence program operation. x x x e}
Intelligent function module " .5
. 150 to 255 Interrupt from an intelligent function module O O (@] O
interrupt
*1: For available interrupt modules, refer to the following.
[ 7~ QCPU User's Manual (Hardware Design, Maintenance and Inspection)
*2: For the Q02CPU, interrupt pointer 149 (the pointer dedicated to the high speed interrupt function) cannot be used.
*3: Aninterrupt is executed only when the operation mode after the error can be set to "Continue" in the PLC RAS tab of the PLC parameter
dialog box.
*4: For the Basic model QCPU, the interrupt pointer numbers are 150 to 1127.
*5: This module can be a serial communication module, MELSECNET/H module, Ethernet module, or high-speed counter module.
For details, refer to the manual for each module.
*6:  This module can be an intelligent communication module.
For details, refer to the manual for each module.
*7:  When using an interrupt module together with the High Performance model QCPU, check the versions of the CPU module and GX

Developer. ((__5 Appendix 2.2)

Point />

To use the intelligent function module interrupt ((__5 Section 6.23), the intelligent function module setting (interrupt pointer
setting) is required in the "PLC system" tab of the PLC parameter dialog box. ({3 Section 8.1.1(2), Section 8.1.2(2))
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9.10.1List of interrupt pointer numbers and interrupt factors

The list of interrupt pointer numbers and interrupt factors are shown below.

(1) Basic model QCPU

Table9.14 List of interrupt pointer numbers and interrupt factors (Basic model QCPU)

I No. Interrupt factor Priority
10 1st point 5
11 2nd point 6
12 3rd point 7
13 4th point 8
14 5th point 9
15 6th point 10
16 7th point 11
17 8th point 12
Interrupt by interrupt module (QI60)

18 9th point 13
19 10th point 14
110 11th point 15
111 12th point 16
112 13th point 17
113 14th point 18
114 15th point 19
115 16th point 20
116 to 127 N/A — —

128 100ms 4 ©

129 X 40ms 3 e

Interrupt by internal timer 1 =

130 20ms 2 [0}

131 10ms 1 5

)

132 to 149 N/A — — g.

. . . Specify the intelligent function module §

o Intelligent function module interrupt/Interrupt . . =

150 to 1127 23 . or interrupt module (QI60) with a 211098 =

by interrupt module (QI60)
parameter.

*1: The time-limit value of the internal timer is set by default.
In the PLC system tab of the PLC parameter dialog box, the value can be changed within the range of 2ms to 1000ms in increments of
1ms.

*2: To use the intelligent function module interrupt, the intelligent function module setting (interrupt pointer setting) is required in the PLC
system tab of the PLC parameter dialog box. (For interrupt from an intelligent function module, refer to Section 6.23.)

*3: 150 has the highest priority (priority 21), and 1127 has the lowest priority (priority 98).

sJojoe] 1dnuisul pue siaquinu Jajuiod jdnusiul 0 1S 1L°0L°6
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(2) High Performance model QCPU

(a) When a Q series interrupt module is mounted

Table9.15 List of interrupt pointer numbers and interrupt factors (High Performance model QCPU)

I No. Interrupt factor Priority I No. Interrupt factor Priority
10 1st point 13275 Al of stop errors
1 2nd point 133 SINGLE PS. DOWN
304
12 3rd point UNIT VERIFY ERR.,
13 4th point 134 FUSE BREAK OFF,
_ SP. UNIT ERROR,
14 Sth point MULTI CPU ERROR
15 6th point OPERATION ERROR,
16 7th pomt 135 |nterrupt by an SFCP OPE. ERROR,
! Interruc? tlby(glt:g)upt 8th point 210 223 error 56 SFCP EXE. ERROR, 1
module
18 9th point EX.POWER OFF
19 10th point 136 ICM. OPE ERROR,
110 11th point FILE OPE. ERROR
111 12th point 137 Empty
112 13th point 138 PRG. TIME OVER
113 14th point CHK instruction
] 139 execution,
114 15th point annunciator detection
115 16th point 140 to
— Empty —
116 1st module 224 48
117 2nd module 225 Interrupt by .
_ 149 _ _ 0.2ms to 1ms ~’ 10
118 3rd module 226 internal timer
119 4th module 227
120 5th module 228
121 Interrupt by a 6th module 229
sequence-started
122 *1 7th module 230
module
123 8th module 231
124 9th module 232 Intelligent Specify the intelligent
150 to i function module or
125 10th module 233 function module -\~ funct N 210223
255 interrupt interrupt module (QI60)
126 11th module 234 +g %9 with a parameter.
127 12th module 235
128 100ms 239
129 Interrupt by 40ms 238
130 internal timer "2 20ms 237
131 10ms 236
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*4:

*5:
*6:

*7:

*8:

*9:
*10:

CHAPTERS DEVICES

Among the sequence-started modules on the base unit(s), the module closest to the High Performance model QCPU is assigned to the
1st module and the others are assigned in ascending order.

The time-limit value of the internal timer is set by default.

In the PLC system tab of the PLC parameter dialog box, the value can be changed within the range of 0.5ms to 1000ms in increments of
0.5ms.

This is applicable to the module whose serial number (first five digits) is "07032" or later.

In the case of a multiple CPU system, this is applicable only to CPU No.1 when serial numbers (first five digits) of all CPU modules are
"07032" or later.

After processing for "I32 (all of stop errors)" is completed, the High Performance model QCPU stops.

Execution of 132 to 148 will be disabled (DI) if the system is powered on or when the High Performance model QCPU is reset.

To use any of 132 to 148, enable the interrupt with the IMASK instruction.

For the IMASK instruction, refer to the following.

[ 5 MELSEC-Q/L Programming Manual (Common Instruction)

Set an interval value of the internal timer in the High speed interrupt setting dialog box, which can be opened from the System interrupt
settings area in the PLC system tab of the PLC parameter dialog box.

Set a value within the range of 0.2ms to 1.0ms in increments of 0.1ms.

To use the intelligent function module interrupt, the intelligent function module setting (interrupt pointer setting) is required in the PLC
system tab of the PLC parameter dialog box. (For interrupt from an intelligent function module, refer to Section 6.23.)

150 has the highest priority (priority 2), and 1255 has the lowest priority (priority 223).

When 149 is set in the PLC parameter dialog box, do not execute other interrupt programs (10 to 148 and 150 to 1255) and fixed scan
execution type program.

Once a program such as the fixed scan execution type program is executed, the interrupt program of 149 cannot be executed at the
specified interrupt intervals.
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(b) When a A series interrupt module is mounted

Table9.16 List of interrupt pointer numbers and interrupt factors (High Performance model QCPU)

I No. Interrupt factor Priority I No. Interrupt factor Priority
10 1st point 220 1327 Al of stop errors
1 2nd point 221 133 SINGLE PS. DOWN
*3*4
12 3rd point 222 UNIT VERIFY ERR.,
13 4th point 203 134 FUSE BREAK OFF,
_ SP. UNIT ERROR,
14 Sth point 224 MULTI CPU ERROR
15 6th point 225 OPERATION ERROR,
17 Interrupt by interrupt 8th point 297 orror 56 SFCP EXE. ERROR, 1
module (A1S161
m ( ) Sth point 228 EX.POWER OFF
19 10th point 229 36 ICM. OPE ERROR,
110 11th point 230 FILE OPE. ERROR
111 12th point 231 137 Empty
112 13th point 232 138 PRG. TIME OVER
113 14th point 233 CHK instruction
139 execution,
114 15th point 234 . .
annunciator detection
115 16th point 235 140 to
— Empty —
116 1st module 208 48
117 2nd module 209 Interrupt by .
—_— 149 . . 0.2ms to 1ms 7 *10
118 3rd module 210 internal timer
119 4th module 211
120 5th module 212
Interrupt by a
121 6th module 213
sequence-started
122 1 7th module 214
module
123 8th module 215
124 9th module 216 Intelligent Specify the intelligent
150 to i function module or
125 10th module 217 function module |~ funch N 210 207
255 interrupt interrupt module (QI60)
126 11th module 218 +g *g with a parameter.
127 12th module 219
128 100ms 239
129 Interrupt by 40ms 238
130 internal timer "2 20ms 237
131 10ms 236
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CHAPTERS DEVICES

Among the sequence-started modules on the base unit(s), the module closest to the High Performance model QCPU is assigned to the
1st module and the others are assigned in ascending order.

The time-limit value of the internal timer is set by default.

In the PLC system tab of the PLC parameter dialog box, the value can be changed within the range of 0.5ms to 1000ms in increments of
0.5ms.

This is applicable to the module whose serial number (first five digits) is "07032" or later.

In the case of a multiple CPU system, this is applicable only to CPU No.1 when serial numbers (first five digits) of all CPU modules are
"07032" or later.

After processing for "I32 (all of stop errors)" is completed, the High Performance model QCPU stops.

Execution of 132 to 148 will be disabled (DI) if the system is powered on or when the High Performance model QCPU is reset.

To use any of 132 to 148, enable the interrupt with the IMASK instruction.

For the IMASK instruction, refer to the following.

[ 5 MELSEC-Q/L Programming Manual (Common Instruction)

Set an interval value of the internal timer in the High speed interrupt setting dialog box, which can be opened from the System interrupt
settings area in the PLC system tab of the PLC parameter dialog box.

Set a value within the range of 0.2ms to 1.0ms in increments of 0.1ms.

To use the intelligent function module interrupt, the intelligent function module setting (interrupt pointer setting) is required in the PLC
system tab of the PLC parameter dialog box. (For interrupt from an intelligent function module, refer to Section 6.23.)

150 has the highest priority (priority 2), and 1255 has the lowest priority (priority 207).

When 149 is set in the PLC parameter dialog box, do not execute other interrupt programs (10 to 148 and 150 to 1255) and fixed scan
execution type program.

Once a program such as the fixed scan execution type program is executed, the interrupt program of 149 cannot be executed at the
specified interrupt intervals.
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(3) Process CPU

Table9.17 List of interrupt pointer numbers and interrupt factors (Process CPU)

I No. Interrupt factor Priority I No. Interrupt factor Priority
10 1st point 208 13274 Al of stop errors
11 2nd point 209 133 SINGLE*ZP*S?)' DOWN
12 3rd point 210 UNIT VERIFY ERR,,
13 4th point 211 134 FUSE BREAK OFF,
] SP. UNIT ERROR,
4 Sth point 212 MULTI CPU ERROR
15 6th point 213 OPERATION ERROR,
16 7th point 214 SFCP OPE. ERROR,
— - 135 Interrupt by an
17 Interrupt by interrupt 8th point 215 e SFCP EXE. ERROR, 1
I8 module (QI60) 9th point 216 error EX.POWER OFF
19 10th point 217 136 ICM. OPE ERROR,
110 11th point 218 FILE OPE. ERROR
, Empty
111 12th point 219 137
112 13th point 220 138 PRG. TIME OVER
113 14th point 221 CHK instruction
139 execution, annunciator
114 15th point 222 .
detection
115 16th point 223 140 to
— Empty —
49
116 to Empt
127 - i -
Intelligent Specify the intelligent
128 100ms 227 150 to function module function module or 2 0 207
129 Interrupt by 40ms 226 255 interrupt interrupt module (QI60)
130 internal timer ™! 20ms 225 *6*7 with a parameter.
131 10ms 224

*1: The time-limit value of the internal timer is set by default.
In the PLC system tab of the PLC parameter dialog box, the value can be changed within the range of 0.5ms to 1000ms in increments of
0.5ms.

*2: This is applicable to the module whose serial number (first five digits) is "07032" or later.

*3: In the case of a multiple CPU system, this is applicable only to CPU No.1 when serial numbers (first five digits) of all CPU modules are
"07032" or later.

*4: After processing for "I32 (all of stop errors)" is completed, the Process CPU stops.

*5:  Execution of 132 to 148 will be disabled (D) if the system is powered on or when the Process CPU is reset.
To use any of 132 to 148, enable the interrupt with the IMASK instruction.
For the IMASK instruction, refer to the following.

[ 7~ MELSEC-Q/L Programming Manual (Common Instruction)

*6: To use the intelligent function module interrupt, the intelligent function module setting (interrupt pointer setting) is required in the PLC
system tab of the PLC parameter dialog box. (For interrupt from an intelligent function module, refer to Section 6.23.)

*7: 150 has the highest priority (priority 2), and 1255 has the lowest priority (priority 207).
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(4) Redundant CPU

Table9.18 List of interrupt pointer numbers and interrupt factors (Redundant CPU)

I No. Interrupt factor Priority I No. Interrupt factor Priority
10 1st point 208 132 "2 Al of stop errors
11 2nd point 209 133 SINGLE PS. DOWN
12 3rd point 210 UNIT VERIFY ERR,,
13 4th point 211 134 FUSE BREAK OFF,
14 5th point 212 SP. UNIT ERROR
15 6th point 213 OPERATION ERROR,
16 7th point 214 135 SFCP OPE. ERROR,
7 . tInterrturJt t;yl 8th point 215 » " SFCP EXE. ERROR,
— | interrupt module nterrupt by an EX POWER OFF
i * * ' 1
18 (QI60) 9th point 216 orror 23
19 10th point 217 136 ICM. OPE ERROR,
110 11th point 218 FILE OPE. ERROR
111 12th point 219 137 Empty
112 13th point 220 138 PRG. TIME OVER
113 14th point 221 139 CHK instruction
114 15th point 222 execution, annunciator detection
115 16th point 223 140 CAN'T SWITCH
141 STANDBY
16t Empty 142 t
— — (o}
127 — Empt —
49 i
128 100ms 227 Intelligent
129 Interrupt by 20ms 226 150 to function module Specify t.he intelligent function
—_— . g i module or interrupt module (QI60) | 2 to 207
130 internal timer 20ms 225 255 interrupt .
. with a parameter.
131 10ms 224 475

*1:

*2:
*3:

*4:

*5:

The time-limit value of the internal timer is set by default.

In the PLC system tab of the PLC parameter dialog box, the value can be changed within the range of 0.5ms to 1000ms in increments of
0.5ms.

After processing for "I32 (all of stop errors)" is completed, the Redundant CPU stops.

Execution of 132 to 148 will be disabled (D) if the system is powered on or when the Redundant CPU is reset.

To use any of 132 to 148, enable the interrupt with the IMASK instruction.

For the IMASK instruction, refer to the following.

[ 5 MELSEC-Q/L Programming Manual (Common Instruction)

To use the intelligent function module interrupt, the intelligent function module setting (interrupt pointer setting) is required in the PLC
system tab of the PLC parameter dialog box. (For interrupt from an intelligent function module, refer to Section 6.23.)

150 has the highest priority (priority 2), and 1255 has the lowest priority (priority 207).
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9.11 Other Devices

9.11.1 SFC block device (BL)

The SFC block is used to check that the specified block in the SFC program is activated.
[~ MELSEC-Q/L/QnA Programming Manual (SFC)

9.11.2SFC transition device (TR) #Noteo.14

This device is used for checking whether or not the transition condition for the specified SFC program block is set to
forced transition.

[ MELSEC-Q/L/QnA Programming Manual (SFC)

9.11.3 Network No. specification device (J)

(1) Definition

The network No. specification device is used to specify the network number in the link dedicated instructions.

(2) Specification method

In the link dedicated instruction, this device is specified as shown in Figure 9.91.

}—{ —JP.READn s1 52 53 © ]—{

Network No. specification device

(n: network No.)
Instruction name

Network No. specification instruction

Figure 9.91 How to use the network No. specification device

For details of the link dedicated instructions, refer to the following.
[ = Manual for each network module

€ Noteo.14 23

For the Basic model QCPU, the SFC transition device (TR) cannot be used.
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9.11.41/0 No. specification device (U)

(1) Definition
The I/O No. specification device is used to specify I/O numbers in the intelligent function module dedicated
instructions.

(2) Specification method

In the intelligent function module dedicated instruction, this device is specified as shown in Figure 9.92.

}—1 ——GPREAD U S1 S2 83 ©

1/0 No. specification device
(n: I/0 No.)
Instruction name
1/0 No. specification instruction

Figure 9.92 How to use the 1/0 No. specification device

For details of the intelligent function module dedicated instructions, refer to the following.
[ = Manual for the intelligent function module used

© 0 000000000000 000000000000 00000000000000000000000000C0O0COCCKCIEOSIEOSIEOSIEDOSIOITDOLOIOS
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9.11.5Macro instruction argument device (VD)

(1) Definition
The macro instruction argument device (VD) is used with ladders registered as macros.

When a VD setting is specified, the value is converted to the specified device when the macro instruction is
executed.

(2) Specification method
Among the devices used in the ladders registered as macros in GX Developer, specify a device used for VD.
When using macro instructions in the sequence program, specify devices that correspond to the macro instruction
argument devices used in the macro registration ladders in ascending order.

Sequence program Ladder registered as a macro (registration name: MAX)
[M.MAX DO D1 RoH H>  voo vo——wov voo vp2 H

\ Passing to VD2 Ky
Passing to VD1
Passing to VDO

<= vpo voi——wov vo1 vozH

Command with the name of the ladder registered as a macro

Sequence program that actually runs in the CPU module

H> po pil———movbo RoH

H<= po p1l———mov b1 RoH

Figure 9.93 Macro instruction argument device specification

Point/’

@®  With the macro instruction argument device, VDO to VD9 can be used in one macro registration ladder.

@® The GX Developer read mode provides an option to view a program in macro instruction format.
To change the display, select [View] — [Display macro instruction format].

B Orline Disgnostics Tools Window Help
Comment CHi+FS
Statement crE?
Hote cri+Fs

L Ales Ab+CHFS

Masra instructon format dspley. 4+———————— Macro instruction display switching
Comnent Format 4
Alias Format display »
Device program display mode 3

Toolhat ...
w Status bar

Zoom ...

<

Project data list Alt+D
Project data display format ’

Instruction list Ale+FL
Set the conkact 13

Elapsed time

Figure 9.94 Setting for macro instruction display
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9.12 Constants

9.12.1Decimal constant (K)

(1) Definition

The decimal constant (K) is used to specify decimal data in sequence programs.

In the CPU module, data are stored in binary (BIN). ((_5 Section 2.4.1)

(2) Specification range

The specification ranges for decimal constants are as follows:

* When using word data (16-bit data) eeee K-32768 to K32767
* When using 2-word data (32-bit data) K-2147483648 to K2147483647
PR C)
Point/’

The most significant bit represents a sign bit.

9.12.2Hexadecimal constant (H)

(1) Definition
The hexadecimal constant (H) is a device for specifying hexadecimal or BCD data in sequence programs.
(For BCD data, each digit of a hexadecimal number is specified with 0 to 9.)

SjuBISUO) Z1'6

(2) Specification range
The specification ranges for hexadecimal constants are as follows:

* When using word data (16-bit data) *«» HO to HFFFF (For BCD data, HO to H9999)
* When using 2-word data (32-bit data) ++« HO to HFFFFFFFF (For BCD data, HO to H99999999)

(M) yuejsuoo jewiosq L'ZL'6
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9.12.3Real number (E) $Notes.15

(1) Definition

The real number (E) is a device used to specify real numbers in sequence programs.

X1
}—[EMOVP E1.234 DO

Figure 9.95 Real number specification

(2) Specification range
(a) Real number setting range

-2128 < Device < -271260 27126 < Device < 2128

(b) When an overflow or underflow has occurred

Table9.19 shows the operation of the CPU module when an overflow or underflow has occurred during
arithmetic operation.

Table9.19 When an overflow or underflow has occurred

CPU module Overflow Underflow
Basic model QCPU "OPERATION ERROR"
High Performance model QCPU "OPERATION ERROR" (error code: 4100)
Process CPU (error code: 4100) .
Turned to 0 without any error '
Redundant CPU

*1: For the Process CPU, if the serial number (first five digits) is "07031" or earlier, "OPERATION ERROR" (error code: 4140)
occurs.

(c) When a special value is input
If operation is performed with input data that contains a special value, "OPERATION ERROR" (error code:
4140) occurs. (For the High Performance model QCPU, an error occurs only when the internal operation is set
to single precision.)

*1: The special values are -0, normalized numbers, nonnumeric characters, +, and oo .

(3) Specification method
Real numbers can be specified in sequence programs by the following expressions.

» Normal expression **= A numeric value can be specified as it is.

10.2345 can be specified as E10.2345.

 Exponential expression «== A numeric value is specified by (Value) x 10"
234 is specified as E1.234 + 3.1

*1: + 3 represents 10% in E1.234 + 3.

€ Noteo.15 23

When using the real number operation function for the Basic model QCPU, check the versions of the CPU module and

GX Developer. ([ 7 Appendix 2.1)
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9.12.4Character string (" ") #Notes.16

(1) Definition
The character string is a device used to specify a character string in sequence program.
Characters enclosed in quotation marks (example: "ABCD1234") are specified.

(2) Available characters

The shift JIS code can be used for character strings.
The CPU module distinguishes between upper and lower case characters.

(3) Number of specified characters

A string from the specified character to the NUL code (00H) is one unit.
Note that, however, up to 32 characters can be specified for an instruction using a character string, such as

$MOV.

SjuBISUO) Z1'6

(u ) Bulys Jo10BIBYD $'ZL°6

D Noteo.16

The Basic model QCPU can use character strings for only the $MOV, STR, DSTR, VAL, DVAL, ESTR and EVAL
instructions.
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9.13 Convenient Usage of Devices #notes.17

When multiple programs are executed in the CPU module, each program can be executed independently by specifying
an internal user device as a local device.
Devices of the CPU module are classified into the following two types:

» Global device that can be shared by multiple programs that are being executed.
* Local device that is used independently for each program.

9.13.1Global device

Programs being executed in the CPU module can share the global device.
Global device data are stored in the device memory of the CPU module, and can be shared by all programs.

CPU module
~
Global device can be shared by the programs that are being executed.
Program A Device memory
MO Internal relay
|—< Y12 —MO0| ON/OFF
T MO ON/OFF data
Program B
MO
|—< Y11
T MO ON/OFF data
N J

Figure 9.96 Using a global device

€ nNoteo.17 23

The Basic model QCPU is not support the function that makes each program independent by local device designation.
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Point/

@ Al of the devices that have not been set as local devices ([~ Section 9.13.2) are global devices.

@ For execution of multiple programs, the range to be shared by all programs and the range to be used independently by
each program ([__=  Section 9.13.2) must be specified in advance.

Example: Internal relay

MO| Shared by all programs

The range must be specified
Used in program A for each program.

Used in program B

Used in program C

IV Ve Ve

Figure 9.97 Range specification for a device

9.13.2Local device

The local device is a device that can be used independently for each program.

Using local devices allows programming of multiple independently-executed programs without considering other
programs.

Note that local device data can be stored in the standard RAM and a memory card (SRAM) only.

! Internal relay

M7000 |
F—— 11 - 'M7000[  ON/OFF |

|

ON/OFF data of M7000 T SO

-
I
I
I
|
I
I
|
I
|
I
I
|
I
L

CPU module
r--r-———>"~>"~>""">""™">">""™>"">""™>"™"""*""*>"*>""*>"*"""*"*""*>""*>""*""*"""*""*>""™*""™*"""™""™"""™~"""™""™" ™"~~~ T~ T T o T T T T T T T T T T —~™ A
| 1f M7000 and higher portion is set as a local device, it can be separately used for each | © ©
| program that is executing M7000 and higher portion. | >
| Program A Standard RAM/memory card | N o
| ! -
o 3
‘ For program A | S s
} M7000 rorerograma. S g
| }—< V12 : Internal relay ! ! g g
! - 'M7000] ON/OFF | I g c
! T ON/OFF data of M7000 r | | ! a
I I D
! ! L e S o
I I U
| | @
| | <.
| [e]
| Program B ! 8
I I
I I
I I
I I
I I
I I
I I
I I
I I

Figure 9.98 Using local devices
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(1) Devices that can be used as local devices

The following devices can be used as local devices.

* Internal relay (M)
» Edge relay (V)

» Timer (T, ST)

» Counter (C)
 Data register (D)

(2) Saving and restoring a local device file
When some programs use a local device, respective local device file data in the standard RAM or a memory card
(SRAM) are exchanged with the device memory data of the CPU module after execution of each program.
For this reason, the scan time increases by the time spent for data exchange.

Sequence program Program A = Program B . Program C
Restored Saved Restored Saved Restored
Local device Local device Local device
For For For
[

program A program A || program A

For For For

program B program B program B e

For For ! For

program C program C program C

Figure 9.99 Saving and restoring local device files

1.  There are some instructions for which a local device cannot be specified.
For details, refer to the pages describing devices available for each instruction in the following manual.

[ 5 MELSEC-Q/L Programming Manual (Common Instruction)

2. For the concept of the number of words used for the local devices, refer to Section 9.2.
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(3) Local device setting

(a) Setting the local device range
In the Device tab of the PLC parameter dialog box, set the range that is used as a local device.

Q parameter setting g

Sym | Dig | D&Y | Latehll) | Lateh(T) | Lateh(2) | Latch(2) | Local Local
paint start end start end dev. start | dev. end
Input relas bl [
Outputrelay | [
Intemal relay | M 0
Latich relay L 0
Link relay B [
Annuncistar | F 0
Link special | SB | 16
Edae relay W 0
Step relay 5 | 10 | 8K
Timer T 10 | 2K
Feetentive timer | ST | 10 | OK
Counter C |10 1K
Data register | D 10 | 12k
Link register | " | 16 | 8K
Link special | 5w | 16 | 2K
Index Z | 10] 18

Help-D i
Device total Kwords  Word device Kwads  Bitdevice [ 110 Kbis HelpDevicasstig |

Dev. | Lateh(T) | Latchi1] | Latch(2) | Lateh(2) | Device Mo | Devies Mo |
Sym. | Dig
point start end start end start end ,—
Fie reaister | ZRIFL| 10
Ed datareq| D |10 -
Est linkreq | W | 16
AcknnwledgaWass\gnmentl Mu\tlpleEFLlsEtlmgs| Defaul | Check ‘ End ‘ Cancel ‘

Figure 9.100 Device

Note that the local device range is common to all programs, and cannot be changed for each program.
For example, if a local device range is specified as MO to M100, this range setting applies to all programs that

Figure 9.101 Local device range

; ©o©

use the local device. oo
o)

Program A Program B Program C - O

MO o 3
o <

53

Local Local Local Local device range is 2@

H H . 3

device device device common to all programs. 5=

3

a

M100 )
e o

o)

[¢]

<

s

[]

(2]
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(b) Setting the drive and file name
After setting the local device range, set a memory for storing the local device file and a file name in the PLC file
tab of the PLC parameter dialog box.

Q parameter setting El

PLE name | FLE system  FLEfle |PLERAS |Device | Program | Boot file | SFC |10 assignment |

File: register Initial Device value

& MNot used * Mot used

" Use the same file name as the program. " Use the zame file name as the program.
Comesponding ,ﬁ Corresponding
memary memory

" Use the fallowing file. " Use the following file,

Corespording [~ | Caresponding
memary memory
File name File name

Capacity K poiits File far local device

[1K--101 8K points] " Mot used
& Use the following file.

5
Correspanding
memary
File name:
Comment file used in a command B
% Not used o
" Use the same fils name as the program
Comesponding ’—_|
memary
€ Use the following file.
Comesponding
oy |
File name
Acknowedge XY assignment | Mol CPU setings | Defaut | Check | End | Cancel |

Figure 9.102 PLC file

(c) Writing the setting data
Write the data set in (a) and (b) to the CPU module.
Select [Online] — [Write to PLC] in GX Developer.

Write to PLC ]
Connecting interface |USB Py |PLE madule
PLC Connection Station Mo. Host  PLC type |Q0EH

Target memory ‘F‘mglam memany/D evice memomny j Tite ||
File selection ]Dewce dalal Plograml Commom} Local I
Param+Frog ‘ Select al | Cancelal selectinns|
Close
r \ 4
Password setup...

= Frogram

E AN Related hunctions

= @ Device comment
[] COMMENT
=] @ Parameter Q
bz PLC/Metwork/Femote Remote cperation..
= BVICE memory
7 I Bt e |
= Device intial val
@ ﬁvll‘jf\\ﬂ el valie Clear PLC memory...
Famat PLC memary.
o Arange PLC memor...

Total free space
Free space volume wolume: Bytes

Figure 9.103 Device memory writing
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Point />

@ If the size setting of the local device in the standard RAM is changed with a sampling trace file stored in the standard

RAM, the sampling trace file is cleared.
To save the trace results in your personal computer, perform the following operations.

1) Click the |Trace result PLC read | button on the Sampling trace dialog box to read the trace result into the
personal computer. ((_5  Section 6.14(5)(e))

2) Click the | Trace result | button to display the trace result.

3) Click the |Create CSV file | button to store the trace results in CSV format.

@® All of the devices that have not been set as local devices are global devices.

(4) Setting of whether to use a local device (for each program)
Use of the local device can be set for each program, and this function can reduce the scan time.
Also, since the area for saving and restoring data is not required for the programs not using a local device, the

local device file size can be reduced.

Program execution Local device file (.QDL)

v

Program A
For program A

Program B

For program B

Program

For program C

90IA8p [B007 Z'EL'6

s801Ae(] Jo abes( JusiusAUC) €16

Scan time decreases because saving
Irestoring process is not performed.

Figure 9.104 Save area configuration of a local device file
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(a) Setting method

In addition to the setting in (3) in this section, set the following.

Select the File usability setting button in the Program tab of the PLC parameter dialog box, and specify the

programs that use the local device.

Q parameter setting

PLE name | PLC system | PLC file |PLC RS | Device

Progran [Boot fle | SFE | 140 sssignment

Fiogtam name
=/ Frogiam £

o
wecute type [

MAIN (R

MAINT MAINT

MAINZ MAINZ

Progiam name

Execlte

File register

Device init Comment

Local device

MAIN

Scan

Usz PLC file setting =

Use PLE file setting =

Use PLC fle setting = [Use PLC fie setting +

MAINT

Scan

Usz PLC file setting =

Use PLE file setting =

Use PLC file setting = | Mot used

MAINZ

Secan

Use PLC file sefting ~

Use PLC fil setting ~

:

2

Insert 15 3

Click the =g !
" m - elete | [ 20

[File usability setting] button. e B

g

El

Fie. il 10| 10

»E‘J —i=

Acknowledge X1 assignment ‘ Mullple CRU setiings] [_14

LN KN ER KR N K KR KA KA KA K
]| || o] ]

A aaaaaan

End

Cancel

Figure 9.105 File usability setting dialog box

(b) Precautions

1) Change of the local device

Do not change or refer to the local device in a program for which the local device is set to "Not used".

Even if the local device is changed in such a program, the changed data will not be held.

2) Conditions for creating a local device file

Creation of a local device file depends on the PLC parameter settings.

Table9.20 shows the conditions for creating a local device file.

Table9.20 Conditions for creating a local device file

PLC parameter setting

" File creation Error detection
PLC file setting Device setting ! File usability setting
Use PLC file setting O -
Set Not 5
ot use -
Set ©
Use PLC file setting X -
Not set
Not used X -
Set Use PLC file setting X PARAMETER ERROR (error code: 3000)
e
Not used X -
Not set
Use PLC file setting X -
Not set
Not used X -

*1:
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Indicates the local device range setting in the Device tab.
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CHAPTERS DEVICES

(5) Using the local device corresponding to the file where a subroutine program is

stored
When executing a subroutine program, you can utilize the local device corresponding to the file where the

subroutine program is stored.
Use of the relevant local device is set by ON/OFF of SM776.

Table9.21 Local device switching by ON/OFF of the special relay (SM776)

SM776 Operation
OFF Perform operations with the local device that corresponds to the source file of the subroutine program.
ON Perform operations with the local device that corresponds to the file where the subroutine program is stored.

(a) When SM776 is off

. . File name: DEF
File name: ABC (Stand-by type program)
X0 Execution of subroutine |5, L
j(z CALL|P100 program | 5
- INCP] DO | . Subroutine
7 program
) :
END
Local device
Local device area for writing/reading Local device area for
file name, ABC file name, DEF © ©
Figure 9.106 When SM776 is off :; g
— O
(b) When SM776 is on a5
3
Fil DEF §' =
File name: ABC e name: 8
(Stand-by type program) Q
o
X0 Execution of subroutine g
- CALL[P100 brogram P100 gL 2
X2 3 3 o3
H INCP| DO | | Subroutine @
‘ rogram
) Local device ; prog
writing/reading
\\/
END
Local device area for L, Local device area for
file name, ABC file name, DEF

Figure 9.107 When SM776 is on
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(c) Precautions

* When SM776 is on, local device data are read out when a subroutine program is called, and the data are
saved after execution of the RET instruction.
Because of this, the scan time is increased if one subroutine program is executed with SM776 set to on.
» The on/off status of SM776 is set for each CPU module.
It cannot be set for each file.

« If the on/off status of SM776 is changed during sequence program execution, control is implemented
according to the information after the change.

For details of SM776, refer to the following.
[ 3~ QCPU User's Manual (Hardware Design, Maintenance and Inspection)



CHAPTERS DEVICES

(6) When executing an interrupt/fixed scan execution type program

Set SM777(Enable/disable local device in interrupt program) to ON when a local device is used on an interrupt/

fixed scan execution type program. If SM777 set to OFF, SM777 does not operate normally.*1

*1: For the index register that is set as the local device, the local device of the program executed before execution the
interrupt/fixed scan execution type program is used regardless of the SM777 setting

Operation when SM777 is on with the following setting

Table9.22 Execution type of each program and local device enabled/disabled

Program name Execution type Local device enabled/disabled

A Scan Not used

B Scan Used

C Scan Used

X Fixed Used

LA B c E END ;1 A B c ! END

e ‘ : SERPRR PP R
Execution program i ; E X E ! :,\ ; N ; : : E X E \\‘.

Local device E :

(1) Use the local device of program X.
(2) When the interrupt/fixed scan execution type program is executed during the end processing, the end processing time is increased
because the local device data of program C are saved and read out before execution of the end processing.
Figure 9.108 Operation when SM777 is on

90IA8p [B007 Z'EL'6

s801Ae(] Jo abes( JusiusAUC) €16
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(a) Precautions

* When SM777 is on, local device data are read out before execution of an interrupt/fixed scan execution
type program, and the data are saved after execution of the IRET instruction.

Because of this, the scan time is increased if one interrupt/fixed scan execution type program is executed
with SM777 set to on.

» The on/off status of SM777 is set for each CPU module.

It cannot be set for each file.

» When the local device monitor is executed, the monitor switches to the applicable local device.
Consequently, if SM777 is off, when an interrupt occurs immediately after switching, and a local device is
accessed, the local device being monitored by the local device monitor is used. (The local device for the
program being run prior to the interrupt (program immediately before END) is not accessed.)

For details of SM777, refer to the following.
[C 5~ QCPU User's Manual (Hardware Design, Maintenance and Inspection)

© 00 0000000000000 0000000000000 000 O0COCPOCEOIOSOEOSIEOEOSIEOEPONOEOIEONOEOEOEOIEOEOEOEOEEOEOEOEOOETOOTOTOTOTIOTO

(7) Clearing local device data

Local device data is cleared by either of the following:

* When the CPU module is powered off and then on or is reset
* When the CPU module status is changed from STOP to RUN

Local device data cannot be cleared from GX Developer.
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CHAPTER10 CPU MODULE PROCESSING TIME

CHAPTER10 CPU MODULE PROCESSING TIME

This chapter describes the CPU module processing time.

10.1 Scan Time

This section describes the scan time structures and CPU module processing time.

10.1.1Scan 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.

swi| ueds L0l
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(1) Scan time structure of the Basic model QCPU

STOP/PAUSE processing

STOP/PAUSE status

Processing in the
RUN status

v

Program check

v

1/0 refresh

1/0 refresh time

([Z= Section 10.1.2(1) )

Execution of the DUTY instruction in END
processing (no execution when the DUTY
instruction is not used)

Instruction execution time in END processing

(5 Section 10.1.2(3))

Program execution

End the program?™!

Instruction execution time

(75 Section 10.1.2(4)

Refresh via MELSECNET/H

v

Refresh via CC-Link IE
Controller Network

v

Refresh via CC-Link

v

Refresh by the intelligent function
module parameters set in GX Configurator

v

Module refresh time

([~ Section 10.1.2(5) )

Calendar update, error clear

v

Function execution time in END processing

([ZF~ Section 10.1.2(6) )

Service processing

v

Service processing time

([ Section 10.1.2(7) )

Processing during the constant scan
waiting time (no processing when the
constant scan time is not set)

v

WDT reset, scan time calculation

Operating status check

v

*1: End of a program indicates the timing when the END, GOEND, FEND, or STOP instruction is executed.

10-2

Hardware and system
information check

| RUN status

Common processing time

([~ Section 10.1.2(9) )

Scan
time

Figure 10.1 Scan time structure of the Basic model QCPU



CHAPTER10 CPU MODULE PROCESSING TIME

(2) Scan time structure of the High Performance model QCPU and Process CPU

Processing in the
RUN status
v

Program check

¢<
| 1/O refresh 1/0 refresh time
- ([ Section 10.1.2(1))

Execution of the DUTY instruction in END
processing (no execution when the DUTY
instruction is not used)

15

Program execution

Instruction execution time in END processing

(= Section 10.1.2(3))

Instruction execution time
([ Section 10.1.2(4))

End the program?™!

Refresh via MELSECNET/H

Refresh via CC-Link IE Common
Controller Network END
v Module refresh time pro%er;:mg

Refresh via CC-Link ([5~ Section 10.1.2(5))

v

Refresh by the intelligent function module
parameters set in GX Configurator

v

Calendar update, error clear

Function execution time in END processing

([ = Section 10.1.2(6))

v

Service processing time

Service processing ( Section 10.1.2(7))
v
Low-speed execution type Low-speed execution type program operating
program exaction time ([Z 7~ Section 10.1 .2(8))
v

Processing during the constant scan
waiting time (no processing when the
constant scan time is not set)

v

WDT reset, scan time calculation

Common processing time

([ Section 10.1.2(9))

STOP/PAUSE status

Operating status check

STOP/PAUSE processing RUN status

Scan
time

Figure 10.2 Scan time structure of the High Performance model QCPU and Process CPU

*1: End of a program indicates the timing when the END, GOEND, FEND, or STOP instruction is executed.
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(3) Scan time structure of the Redundant CPU

Processing in the
RUN status
v
Program check
1/0 refresh 1/0 refresh time
([ Section 10.1.2(1))

v

Backup mode/
standby system

Operation mode and
system identification

Tracking time
([ Section 10.1.2(2))

Backup mode/controlsystem
Separate mode/controlsystem
Separate mode/standby system*1

Execution of the DUTY instruction in END : - ’
processing (no execution when the DUTY Instruct\onsexectl_mon t1\rge |1n EN;? processing
instruction is not used) ([~ Section 10.1.2(3))
I —
¢
Program execution

Instruction execution time
End th 0 *2 ([Z5~ Section 10.1.2(4))
n e program?

—¥ YES
Refresh via MELSECNET/H
‘ Scan
time
Refresh via CC-Link IE Controller Network Common
END
{ Module refresh time processing
time

Refresh via CC-Link ([—=Section 10.1.2(5) )

v

Refresh by the intelligent function module
parameters set in GX Configurator

Calendar update, program memory Function execution time in END processing
check processing, error clear ([Z=—Section 10.1.2(6))
; : Service processing time
Service processing ([ Section 10.1.2(7))
v

Processing during the constant scan
waiting time (no processing when the
constant scan time is not set)

v

WDT reset, scan time calculation

Common processing time

([~ Section 10.1.2(9))

STOP/PAUSE status

Operating status check

STOP/PAUSE processing RUN stat
status

Figure 10.3 Scan time structure of the Redundant CPU

*1:  When the CPU modules are switched from backup mode to separate mode, the CPU module in the standby system (the
RUN LED turns on) cannot execute any program.
*2: End of a program indicates the timing when the END, GOEND, FEND, or STOP instruction is executed.
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CHAPTER10 CPU MODULE PROCESSING TIME

(4) How to check scan time
The CPU module measures current, minimum, and maximum values of the scan time.
The scan time can be checked by monitoring the special register (SD520, SD521, and SD524 to SD527).

Accuracy of each stored scan time is +=0.1ms.

Currentvalue | SD520 [ SD521 |
Minimum value | SD524 | SD525 |
Maximum value| SD526 | SD527 |

Stores the scan time of 1ms or less (unit: us).

* Stores the scan time. (unit: ms).

Figure 10.4 Scan time storage location

If the stored values in SD520 and SD521 are 3 and 400 respectively, the scan time is 3.4ms.

swi| ueds L0l
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10.1.2Time required for each processing included in scan time

This section describes how to calculate the processing and execution time described in Section 10.1.1.

(1) /O refresh time
The 1/O refresh time is time required for refreshing 1/O data to/from the following modules mounted on the main

base unit and extension base units.

* |Input module
* Output module
« Intelligent function module

H Calculation method
Use the following expression to calculate the 1/O refresh time.

(I/O refresh time) = (number of input points/16) X N1 + (number of output points/16) x N2

For N1 and N2, refer to Table10.1.

Table10.1 I/O refresh time

QA6 [] B,
Q3[]B,Q3[]SB, Q5[] B, Q6 []B, Q6 QA1S5[]B, =
Q6 ] WRB QA6ADP + A5[] B,
CPU module Q3[]RB,Q3[]DB [0 RB QA1S6[] B
QA6ADP + A6 [] B
N1 N2 N1 N2 N1 N2 N1 N2 N1 N2
QO00JCPU 2.05us 1.25us 2.95us 2.20us
QO00CPU 2.00us 1.20us 2.75us 2.05us - - - - - -
QO01CPU 1.95us 1.15us 2.70us 2.00us
Q02CPU 2.2Us 1.3us 2.9us 2.1us - - 49us 39us 56us 4.8us
QO02HCPU, QO6HCPU, 43 3.9 5.0 48
Q12HCPU, Q25HCPU SHS SHS DHS CHS
QO02PHCPU, Q06PHCPU, 1.7 us 1.3us 2.4us 21us
Q12PHCPU, Q25PHCPU N N - -
Q12PRHCPU, Q25PRHCPU 24us 2.1us

@COCQ‘QOCOCOCOCOCOlOl0‘Q‘COCOCOCOCOCO‘O‘Q‘COCOCOCOCCO‘O‘Q‘

The number of available base units differs depending on the CPU module.
[~ QCPU User's Manual (Hardware Design, Maintenance and Inspection)
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CHAPTER10 CPU MODULE PROCESSING TIME

(2) Tracking time
This is the processing time required when the tracking function is used in a redundant system.
For tracking time, refer to the following.
[~ QnPRHCPU User's Manual (Redundant System)

(3) Instruction execution time in END processing

This is the processing time of the DUTY instruction in END processing.
The user timing clock (SM420 to 424 and SM430 to SM434) specified with the DUTY instruction is turned on/off

during the END processing.QNote10.1

Table10.2 Instruction execution time in END processing

S et Processing time in END processing
When set to 1 When set to 5

QO00JCPU 0.15ms 0.21ms
QO00CPU 0.14ms 0.19ms
QO01CPU 0.12ms 0.16ms
Q02CPU 0.02ms 0.02ms
QO02HCPU, Q06HCPU, Q12HCPU, Q25HCPU

QO02PHCPU, Q06PHCPU, Q12PHCPU, Q25PHCPU 0.01ms 0.01ms
Q12PRHCPU, Q25PRHCPU

(4) Instruction execution time

The instruction execution time is the time required for all instructions used in the program to be executed.

For the processing time required for each instruction, refer to the following.
[C 5~ MELSEC-Q/L Programming Manual (Common Instruction)

00 000000 OO0 OOOOOEOEOOEOEOEOEOEOEOEOEEOCSOEEOEOCOPOEOOEOEEOEOEONOEEOEOEEOTOEOCOEOTEOCOEEOROOTEOEOOTOEEOEOEOEOTEOEOEOTEEOCOETOTTOTTOTOCTOTO

swi| ueds L0l
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€ note10.1 23

The Basic model QCPU does not support the use of SM430 to SM434.
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(a) Overhead time at execution of interrupt and fixed scan execution type programs
When calculating instruction execution time, add the overhead time given in the following table to the
instruction execution time, which is described in (4).

Two kinds of overhead time (pre-start and program-end) need to be added to interrupt programs.

Table10.3 Pre-start overhead time for interrupt programs

Fixedlscan|Intermipt Interrupt ! (10 to 115) from QI60 or
(128 to 131) interrupt (150 to 1127) from the
CPU module intelligent function module
u
Without . . . . . .
high-speed With high- Without high- With high-speed
gstal:t speed start speed start start
QO00JCPU 175us 150us 350us 325us
QO00CPU 145us 125us 285us 265us
QO01CPU 135us 120us 270us 255us
Q02CPU 190us 85us 205us 100us
QO02HCPU, Q06HCPU, Q12HCPU, Q25HCPU 85us 40us 90us 45us
QO02PHCPU, Q06PHCPU, Q12PHCPU, Q25PHCPU 85us 40us 90us 45us
Q12PRHCPU, Q25PRHCPU (when no extension base unit is
85us 40us 0us 45s
connected)
Q12PRHCPU, Q25PRHCPU (when extension base unit is 9 9
connected) 85us 40us 109045 10455

*1: Indicates the value when the QI60 is mounted on the slot 0 of the main base unit.
*2:  When any extension base unit is connected, the Q160 cannot be used. The values in the above list indicate overhead time for interrupt
processing from an intelligent function module.

Table10.4 Program-end overhead time for interrupt programs

CPU module Without high-speed start With high-speed start

QO00JCPU 175us 150us
QO00CPU 145us 125us
QO01CPU 135us 120us
QO02CPU 180us 75us
QO02HCPU, QO6HCPU, Q12HCPU, Q25HCPU

QO02PHCPU, Q06PHCPU, Q12PHCPU, Q25PHCPU 80us 35us
Q12PRHCPU, Q25PRHCPU

Table10.5 Overhead time for fixed scan execution type programs

CPU module Without high-speed start With high-speed start
QO02CPU 380us 230us
QO02HCPU, Q06HCPU, Q12HCPU, Q25HCPU
QO02PHCPU, Q06PHCPU, Q12PHCPU, Q25PHCPU 165us 100us
Q12PRHCPU, Q25PRHCPU
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CHAPTER10 CPU MODULE PROCESSING TIME

1) Overhead time when local devices in the interrupt program are enabled

When SM777 (Enable/disable local device in interrupt program) is turned on, the time given in Table10.6 and
Table10.7 will be added to the overhead time given in Table10.3 and Table10.4.

Each n, N1, N2, and N3 in the table indicates the following:

* n: Number of local device points (unit: K words)

* N1: Number of devices that specified a local device

» N2: Number of word device points that specified a local device
* N3: Number of bit device points that specified a local device

Table10.6 When a local device file in the standard RAM is used

CPU module

Additional time to the pre-start
overhead time for interrupt
programs (Table10.3)

Additional time to the program-end
overhead time for interrupt
programs (Table10.4)

QO02CPU

(0.35 x n+0.05) x 10%us

(0.35 x n+0.05) x 103ys

QO02HCPU, QO6HCPU, Q12HCPU, Q25HCPU

QO02PHCPU, Q06PHCPU, Q12PHCPU, Q25PHCPU

Q12PRHCPU, Q25PRHCPU

(0.15 x n+0.03) x 10%ys

(0.15 x n+0.03) x 10%ys

Table10.7 When a local device file in a SRAM card is used

CPU module

Additional time to the pre-start
overhead time for interrupt
programs (Table10.3)

Additional time to the program-end
overhead time for interrupt
programs (Table10.4)

Q02CPU

(1.15 x n+0.30 ) x 103us

(1.15 x n+0.30 ) x 10%ys

QO02HCPU, Q06HCPU, Q12HCPU, Q25HCPU

QO02PHCPU, Q06PHCPU, Q12PHCPU, Q25PHCPU

Q12PRHCPU, Q25PRHCPU

(0.85 x n+0.15) x 10%ys

(0.85 x n+0.15) x 103ys

10-9
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(5) Module refresh time

Module refresh time is the total time required for the CPU module to refresh data with CC-Link IE Controller
Network, MELSECNET/H, and CC-Link modules.

(a) Refresh via CC-Link IE Controller Network

This is the time required for refreshing data between link devices in a CC-Link IE Controller Network module
and devices in the CPU module.

(b) Refresh via MELSECNET/H

This is the time required for refreshing data between link devices in a MELSECNET/H network module and
devices in the CPU module.

(c) Auto refresh via CC-Link

This is the time required for refreshing data between a CC-Link system master/local module and CPU module.

For each refresh time, refer to the following.
[ = Manual for each network module

10-10



CHAPTER10 CPU MODULE PROCESSING TIME

(d) Auto refresh with an intelligent function module
This is the time required for refreshing data between the buffer memory of an intelligent function module and
devices in the CPU module.
Use intelligent function module utility package (GX Configurator) for auto refresh settings.

H Calculation method
Use the following expression to calculate the auto refresh time with an intelligent function module.

(Refresh time) = KN1 + KN2 X (number of refresh points)

For KN1 and KN2, use the values given in Table10.8 and Table10.9.

Table10.8 When an intelligent function module is mounted on the main base unit

CPU module KN1 KN2
QO00JCPU 115us 55us
QO00CPU 91us 46us
QO01CPU 85us 41us
Q02CPU 53us 13us
QO02HCPU, Q06HCPU, Q12HCPU, Q25HCPU
QO02PHCPU, Q06PHCPU, Q12PHCPU, Q25PHCPU 27us 6us
Q12PRHCPU, Q25PRHCPU

Table10.9 When an intelligent function module is mounted on the extension base unit

CPU module KN1 KN2
QO00JCPU 120us 56us =
QO0CPU 92us 48 us 2
QO01CPU 86us 43us g(?
Q02CPU 61us 15us 5'
QO02HCPU, Q06HCPU, Q12HCPU, Q25HCPU ®
QO02PHCPU, Q06PHCPU, Q12PHCPU, Q25PHCPU 29us 8us
Q12PRHCPU, Q25PRHCPU

When the number of auto refresh points for the analog-digital converter module (Q64AD) is 4
points (when the module is mounted on the Q01CPU main base unit)

0.249(ms) = 0.085 + 0.041 x 4

awi} ueods ul papnjoul Buissaooud yoes 1oy pasinbal swi] Z' 10l
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(6) Function execution time in END processing

This is the time required for updating calender, clearing error in END processing, or checking the memory.

(a) Calendar update processing time

When the clock data set request (SM210 changes from off to on) or the clock data read request (SM213 turns
on) is issued, the processing time for changing or reading the clock data is required in END processing.

Table10.10 Calendar update processing time

Processing time in END processing
CPU module When the clock data set When the clock data read
request is issued request is issued

QO00JCPU 1.25ms 0.04ms

QO0CPU 0.99ms 0.03ms

QO01CPU 0.98ms 0.02ms

Q02CPU 0.26ms 0.01ms
QO02HCPU, Q06HCPU, Q12HCPU, Q25HCPU

QO02PHCPU, Q06PHCPU, Q12PHCPU, Q25PHCPU 0.11ms 0.005ms
Q12PRHCPU, Q25PRHCPU

(b) Error clear processing time

Upon the rising edge (changes from off to on) of SM50 (Error reset), the processing time for clearing the
continuation error stored in SD50 is required.

Table10.11 Error clear processing time

Processing time in END processing
CPU module When the error is cleared (the
one detected by the When the error is cleared
annunciator)

QO00JCPU 2.1ms 2.0ms
QO0CPU 1.75ms 1.7ms
QO01CPU 1.45ms 1.35ms
QO02CPU 1.15ms 0.41ms
QO02HCPU, Q06HCPU, Q12HCPU, Q25HCPU

QO02PHCPU, Q06PHCPU, Q12PHCPU, Q25PHCPU 0.84ms 0.21ms
Q12PRHCPU, Q25PRHCPU

(c) Memory check processing time

When the "Check Program memory" parameter is selected in the PLC RAS(2) tab of the PLC parameter dialog
box, the following processing time is required.

[Processing time required]

Size to be checked (steps)*! per scan
= X 3.5ms
1024

*1: Indicates the number of steps set in the PLC RAS(2) tab of the PLC parameter dialog box. (5 Section 8.1.2(5))
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(7) Service processing time

Service processing is the communication processing with GX Developer and external devices.

(a) Basic model QCPU

When monitoring device data by GX Developer, the processing time shown in Table10.12 is required.

Table10.12 Processing time to monitor device data

GX Developer is connected to an RS-232 GX Developer is connected to an RS-232
Function interface of the host station CPU module | interface of another station CPU module™
Q00JCPU QO00CPU QO01CPU Q00JCPU Q00CPU Qo01CPU
Read a program from the programmable
N 1.6ms 1.3ms 1.2ms 2.3ms 1.9ms 1.8ms
controller ™!
Device monitor 2 1.2ms 1.0ms 0.9ms 2.4ms 2.0ms 1.9ms
Online change 1.0ms 1.0ms 1.0ms 1.9ms 1.6ms 1.5ms

*1: Time required for reading an 8K-step program from the program memory.

*2: Time required when 32 points is set in registration monitor.

*3: Time required when a 100-step ladder is added.

*4: Time required when accessed via the MELSECNET/H, Ethernet, CC-Link, or serial communication module.

For the time required for communicating with the serial communication module and Ethernet module, refer to
the following.
[~ MELSEC Communication Protocol Reference Manual

(b) High Performance model QCPU, Process CPU, and Redundant CPU

When monitoring device data, reading programs, and setting monitor conditions in GX Developer, the =

processing time shown in Table10.13 or Table10.14 is required. ;

Q

V]

Table10.13 Processing time to monitor device data and read programs 3'

CPU module Processing time g
Q02CPU 0.017ms

QO02HCPU, Q06HCPU, Q12HCPU, Q25HCPU

QO02PHCPU, Q06PHCPU, Q12PHCPU, Q25PHCPU 0.011ms

Q12PRHCPU, Q25PRHCPU

Table10.14 Processing time to set monitor conditions

Processing time

awi} ueods ul papnjoul Buissaooud yoes 1oy pasinbal swi] Z' 10l

CPU module
Specified step match Specified device match
QO02CPU 0.05ms 0.01ms
QO02HCPU, QO06HCPU, Q12HCPU, Q25HCPU
QO02PHCPU, Q06PHCPU, Q12PHCPU, Q25PHCPU 0.03ms 0.01ms

Q12PRHCPU, Q25PRHCPU
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(8) Low speed program operation time
The low speed program operation time is the sum of processing times of the instructions used in the low speed
execution type program to be executed by the CPU module.

@COCQ‘Q.C.COCOCOCOl0l0‘Q‘C.COCOCOCOCOCOCQ‘C.COCOCOCCOCOCQ‘

For the processing time required for each instruction, refer to the following.
[ 3~ MELSEC-Q/L Programming Manual (Common Instruction)

(9) Common processing time
The CPU module performs common processing by the system. The common processing time shown in
Table10.15 is required.

Table10.15 Common processing time

CPU module Processing time

Q00JCPU 0.66ms
QO00CPU 0.60ms
Q01CPU 0.52ms
Q02CPU 0.40ms
QO02HCPU, QO6HCPU, Q12HCPU, Q25HCPU

QO02PHCPU, Q06PHCPU, Q12PHCPU, Q25PHCPU 0-16ms
Q12PRHCPU, Q25PRHCPU 0.5ms
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CHAPTER10 CPU MODULE PROCESSING TIME

10.1.3Factors that increase the scan time

When executing any of the functions or operations described in this section, add the given processing time to the time

value calculated in Section 10.1.2.

(1) Sampling trace
When the sampling trace function ([_Z— Section 6.14) is executed, the processing time shown in Table10.16 is

required.

Table10.16 Processing time (when 50 points of the internal relay (for bit device) and 50 points of the data register (for word
device) are set as sampling trace data)

Processing time
CPU module
Standard RAM Memory card
Q02CPU 0.16ms 0.24ms
QO02HCPU, QO6HCPU, Q12HCPU, Q25HCPU
QO02PHCPU, Q06PHCPU, Q12PHCPU, Q25PHCPU, 0.06ms 0.12ms
Q12PRHCPU, Q25PRHCPU

(2) Use of local devices
When local devices are used, the processing time shown in Table10.17 is required.
"n" in the table indicates the number of programs to be executed.

Table10.17 Processing time (when local devices are used)

Processing time =
CPU module S
Standard RAM Memory card o
Q02CPU 3.52 x nx 103us™ 10.73 x n x 103us”™ 3
QO02HCPU, QO6HCPU, Q12HCPU, Q25HCPU 5'
(0]

QO02PHCPU, Q06PHCPU, Q12PHCPU, Q25PHCPU, 154 x n x 103us™ 8.16 x n x 10%us’

Q12PRHCPU, Q25PRHCPU

*1: Indicates the processing time when 10K points of local devices are used.

awi) UBDS ay) 8Sealoul Jey) SI0joed €10}
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(a) When local devices in a subroutine program are enabled

When SM776 (Enable/disable local device at CALL) is turned on, the processing time shown in Table10.18 or

Table10.19 is required for each subroutine call.

"n" in the table indicates the number of local device points (unit: K words).

Table10.18 Processing time (when a local device file in the standard RAM is used)

CPU module

Processing time when a subroutine
program in the same file is called

Processing time when a subroutine
program in a different file is called

Q02CPU

(0.35 x n+0.05) x10%ys

(0.70 x n+0.10) x 103ys

QO02HCPU, Q06HCPU, Q12HCPU, Q25HCPU

QO02PHCPU, Q06PHCPU, Q12PHCPU, Q25PHCPU

Q12PRHCPU, Q25PRHCPU

(0.15 x n+0.03) x10%ys

(0.30 X n+0.05) x 103ys

Table10.19 Processing time (when a local device file in a SRAM card is used)

CPU module

Processing time when a subroutine
program in the same file is called

Processing time when a subroutine
program in a different file is called

Q02CPU

(1.15 X n+0.30 ) X 103ys

(2.30 X n+0.60 ) X 10%ys

QO02HCPU, Q06HCPU, Q12HCPU, Q25HCPU

QO02PHCPU, Q06PHCPU, Q12PHCPU, Q25PHCPU

Q12PRHCPU, Q25PRHCPU

(0.85 x n+0.15) X 103ys

(1.65 x n+0.30 ) X 10%ys
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(3) Execution of multiple programs

CHAPTER10 CPU MODULE PROCESSING TIME

When multiple programs are executed, the processing time shown in Table10.20 is required for each program.

Table10.20 Processing time for each program (when multiple programs are executed)

CPU module Processing time
Q02CPU 0.08 x nms”
QO02HCPU, Q06HCPU, Q12HCPU, Q25HCPU
QO02PHCPU, Q06PHCPU, Q12PHCPU, Q25PHCPU 0.03 x nms"’!

Q12PRHCPU, Q25PRHCPU

*1: "n" indicates the number of program files.

(4) Removal and insertion of a memory card

When a memory card is removed or inserted, the processing time shown in Table10.21 is required only for one

scan where a memory card is removed or inserted.

Table10.21 Processing time (when a memory card is removed or inserted)

Processing time

CPU module When a memory card is When a memory card is
inserted removed
Q02CPU 0.16ms 0.10ms
QO02HCPU, QO06HCPU, Q12HCPU, Q25HCPU
QO02PHCPU, Q06PHCPU, Q12PHCPU, Q25PHCPU 0.08ms 0.04ms

Q12PRHCPU, Q25PRHCPU

(5) Use of the file register

When "Use the same file name as the program." is selected in the PLC file tab of the PLC parameter dialog box,

the processing time shown in Table10.22 is required.

When "Use the following file." is selected, the scan time will not be increased.

Table10.22 Processing time (when the file register is used)

Processing time

CPU module
Standard RAM Memory card
QO02CPU 1.03ms 114 x n ms’’
QO02HCPU, Q06HCPU, Q12HCPU, Q25HCPU
QO02PHCPU, Q06PHCPU, Q12PHCPU, Q25PHCPU 0.41ms 0.50 x n ms™’
Q12PRHCPU, Q25PRHCPU

*1: "n"indicates the number of program files.

10-17
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(6) Online change

When data is written to the running CPU module, the processing time described below is required.

(a) Online change (ladder mode)

When a program in the running CPU module is changed in ladder mode, the processing time shown in

Table10.23 is required.

Table10.23 Processing time (online change (ladder mode))

Processing time

CPU module The reserved area for online The reserved area for online
change is not changed. change is re-set.

QO00JCPU Up to 2.1ms Up to 30ms
QO0CPU Up to 1.7ms Up to 26ms
QO01CPU Up to 1.7ms Up to 36ms
Qo2CPU Up to 4ms (Up to 10ms”™) Up to 30ms
QO02HCPU, QO6HCPU, Q12HCPU, Q25HCPU

QO02PHCPU, Q06PHCPU, Q12PHCPU, Q25PHCPU Up to 2ms (Up to 4ms*1) Up to 90ms
Q12PRHCPU, Q25PRHCPU

*1: Avalue when a local pointer is used in the program targeted for online change

(b) Online change (files)

When a file is written to the running CPU module, the processing time shown in Table10.24 is required.
When an ATA card is used, 1.25 seconds is required for each 30K steps.

Table10.24 Processing time (online change (files))

Free area is available in the

Free area is available in a

CPU module memory card (except an ATA
program memory.
card).
Qo2CPU Up to 90ms (Up to 200ms 2) Up to 150ms
QO02HCPU, Q06HCPU, Q12HCPU, Q25HCPU
QO02PHCPU, Q06PHCPU, Q12PHCPU, Q25PHCPU Up to 350ms (Up to 650ms ) Up to 650ms

Q12PRHCPU, Q25PRHCPU

*2: A value for the SFC program

(7) Non-group output status read

In multiple CPU systems, the scan time increases when "All CPUs can read all outputs" is selected in the Multiple
CPU settings screen of the PLC parameter dialog box.

The scan time increases
when this parameter is set.

Multiple CPU settings
Mo.of PLC )

No.of PLC |2 =

Operaiing mode 1)

Online module changel")
I Enabie online module change with another PLC.

\When the oniine: module chanae s enabled with anather PLC.
110 status outsid the aroup cannot be taken.

140 shating when using Multiple: CPUs (*)
| AlICPUs can read all inputs

Eftar operation mode: &t (e stop of FLL.

I &l station stap by stop encr of PLC2
5
=

a0

[5eltings shouid be set as same hen
using muliple CPLL

Communication area seting (refresh setting) }

Change scieens [Seting1 =| [~ Set staring devices for each PLC

CPU specfic ssnd rangs PLC side davies
Fulo eliesh area_Caution] Dev. stailing |

[T
Point () | Stat End Start End
o1 1§] 0000| 000F ] D100] D11
0.2 32| ooog| 001F] D115 D147
03 | |
ok
aulion]

Import Mulipls GFLI Paremeter | Check

Figure 10.5 Multiple CPU settings screen
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CHAPTER10 CPU MODULE PROCESSING TIME

(8) Functions that increase the scan time only when the Basic model QCPU is

used

When any of the following functions is executed, the scan time increases by the time required for its processing.

» System monitor

+ Battery check

* Fuse blown check

* Module verification

» General data processing

When 12 intelligent function modules are mounted on one extension base unit and system monitor operation is

performed, the processing time in the following table is required.

Table10.25 Processing time for system monitor (when 12 intelligent function modules are mounted)

CPU module Processing time
QO00JCPU 0.036ms
QO00CPU 0.015ms
QO01CPU 0.011ms

(9) Memory check

When the memory check function is executed in the CPU module, the scan time increases by the time required
for its processing. For the memory check processing time, refer to Section 6.27(4).

(10)Scan time measurement

When the scan time is measured by GX Developer, the processing time shown in Table10.26 is required. ((_ 5

Section 6.13.3)

Table10.26 Processing time (when the scan time is measured)

CPU module

Processing time

QO02CPU

120.0 + 16.5 X number of branch instructions us*1

QO02HCPU, QO6HCPU, Q12HCPU, Q25HCPU

QO02PHCPU, Q06PHCPU, Q12PHCPU, Q25PHCPU

Q12PRHCPU, Q25PRHCPU

52.0 + 7.0 X number of branch instructions us*1

*1: The number of the branch instructions is a total of the following instructions, which are executed during the scan time measurement.

* Pointer branch instruction : CJ, SCJ, JMP

* Subroutine program call instruction: CALL(P), FCALL(P), ECALL(P), EFCALL(P), XCALL(P), RET

10-19
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10.1.4Factors that shorten the scan time

Scan time can be shortened by changing parameter settings as described in this section.

(1) A series CPU compatibility setting ("A-PLC") (= Section 8.1.2(2))
D Note10.2

Scan time can be shortened by the time shown in Table10.27. To shorten the scan time, deselect the "Use special
relay / special register from SM/SD1000" item in the PLC system tab of the PLC parameter dialog box.

Table10.27 Processing time that can be shortened (with "A-PLC" parameter setting)

CPU module Processing time
Q02CPU 0.07ms
QO02HCPU, QO6HCPU, Q12HCPU, Q25HCPU
0.03ms
QO02PHCPU, Q06PHCPU, Q12PHCPU, Q25PHCPU
Q parameter setting g‘
FLCname PLC sustem |FLC fle | PLCR&S | Device | Program |Bootfle |SFC | 140 assignment |
Timer limit setting
t;;ded (00 ms (1ms-1000ms) Comman pointer No, P After (04035
High 10.0 ms (0.1ms--100ms]
speed Points ocoupied by empty slot [ |16 ~| Paints
(URHRAUEE Eaiets Spstem intermupt settings
RUM % [XO-1FFF)
Internupt caunter start No. © 10-788)
(RAEE &3 (D=2 Fived scan interval [0.5ms-1000ms)
128 [1000 ms 123 [400 s High speed
130 PDT e 131 ,W . interrupt setting
Remate reset
I Alow Interrupt program / Fixed scan program selting
Dutput mods at STOP to RUN I High speed sxecution
& Previous state AFLD
® Greateren Bl sl I Wz specializlan / special register from SM/SDTOO0N <@ Deselect this item.
Floating point arithmetic processing
Ferform intemal arithmeti tions i
T Rl atlimers e . I
Intelligent function module setting o
Interrupt pointer setting . ,7
Module synchronization ~
¥ Synchranize intelligent module's pulse up
[)5ettings should be set a5 same when
uging multiple CFU
Acknowledge X assignmenll Multiple CPU seltmgsl Default \ Dzt | Erd | B |

Figure 10.6 A series CPU compatibility setting

Point/’

When deselect the "Use special relay / special register from SM/SD1000" item, the special relay and special register must be
replaced as described below.
» A series-compatible special relay (SM1000 to SM1299)
— Q series dedicated special relay (SMO to SM999)
» A series-compatible special register (SD1000 to SD1299)
— Q series dedicated special register (SDO to SD999)

Y 5asic llProcess|

The A series CPU compatibility setting is not available for the Basic model QCPU, Process CPU, and Redundant CPU.
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CHAPTER10 CPU MODULE PROCESSING TIME

(2) Floating-point operation processing ("Floating point arithmetic processing”)
(== Section 8.1.2(2)) #Note10.3

The time required for processing instructions that uses floating-point data can be shortened. To shorten the
processing time, deselect the "Perform internal arithmetic operations in double precision" item in the PLC system
tab of the PLC parameter dialog box.

Q parameter setting o

FLCname FLC system |PLC e |FLC R4S | Device | Program |Baot fle |SFC |10 assiarment |

Timer limit setting

Low  [1m . Common painter Mo, P After  [0-4095)
b ms [Tms-1000ms)

High 100 .
e ms (0.1ms-100ms]

RUN-PAUSE contacts
RUM X [XO0-X1FFF)

Paints occupied by smpty slat 14 [ 16 +| Paints

Spstem intenupt settings
Interrupt counter start Mo, © [0-7E8]

PALISE 2 FO-1FFF] Fired scan interval [0.6ms-1000ms]
126 [1000 me 123 [400 ms High speed
130 IZDT e 131 lmT e interupt setting
Remote reset
I Alow Intenupt program / Fixed scan program setting

Dutput made at STOP ta LN I High speed execution

' Previous state APLC

" FRecalculats [output is 1 scan later) W Use special relay / special register from SM/501000
Floating point arithmetic processing

i intermal anthmelic operatons in
wble precision

Deselect this item.

Inteligent function madule setting

Intermupt pointer setting

Module synchronization

111

Gl Gl @Ol

¥ Synchionize intelligent module's pulse up
[J5ettings should be set as same when
wging multiple CPLUL

Acknnwledgax\‘assignmant‘ Multiple CFU saltmgs‘ Dafaulll Check. \ End | Earel

Figure 10.7 Floating-point operation processing

@OOOOQCOOOOOQOOQOOOOO0000000OQOOQOOOOO00000‘00000000000000

For the operation processing time of the instruction that uses floating point data, refer to the following.
[~ 5~ QCPU Programming Manual (Common Instructions)

swi| ueds L0l
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The floating-point operation setting is not available for the Basic model QCPU, Process CPU, and Redundant CPU.
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(3) File usability setting (5 Section 8.1.2(7)) #@note10.4

Overhead time of a program can be shortened if the program uses no file register file, initial device value file, or
device comment file. To shorten the overhead time, select "Not use" in the File usability setting dialog box.

Q parameter setting %]

PLC name | PLC system |PLCHe |PLCAAS | Deviee  Frogam [Baot s | SFE |10 assignment |
e Pganrane | Eecutooe | 225 1o |

PROGRAM] 1 |PROGRAMI  [Scon =
PROGRAMZ 2 [PAOGAAMZ _ [Scan - -~
FROGRAME 3 |PROGRAM3 _ [wat - -

' - -

5 - =

o - =

7 - =

5 - =

3 - =

10 - =

1 - =

12 - -

13 - =

18 - =

15 - =

18 - -

17 - -

et |55 = =

13 - =

Delete |20 hd hd

21 - -

< 2 2 - <~
Click this button. b Fie il saiirg]| 110 efesh seting
Acknosledge’< assignment | Muliple CFU sctings | Defauk | Check | End | Cancel |

0

File usability setting X

. . Fiogiamname | Execute File register Device inii Comment Local device | = |
Select "Not used" for the file of the file 1_|PROGRAM Soan | Use FLL file seifing = | Use FLC file saing + | Uss PLC fie sefiing  |Use PLC fle sefting = |
register, device initial value, or device L o e e
comment that is not used in the program. : = = = =)
5 - - - -
; - = = =
5 - = = =
3 hd A v -
10 > - - -
11 - - - -
12 - - - -
13 hd A v -
14 > - - -
15 - - - - v
Cancel

Figure 10.8 File usability setting

Point/’

File usability setting is enabled only when the "Use the same file name as the program" item is selected in the PLC file tab of
the PLC parameter dialog box.

Q parameter setting X]

PLC name | PLC system PLCHle |PLCAAS | Device | Progiam | Bactfile |SFC  |1/0 sssionment |

Fills register Initial D avice value
Mot used ' Mot used
" Use the same file name as the program. " Use the same file name as the program.
File usability setting is enabled only ——————+—®Coresponding [iemory cardfiam] + Coresponding
hen this item is selected. i o
wi " Use the fallowing file. " Use the following file.

Carresponding Caorresponding
memory memory

File name File name
Capaciy K points File for local device

[1K-1018K points] Mot used
 Use the following il

Corresponding
memory

-

File name

Commert file used in a command
@ Not used

" Use the sams fls name as the program — =

a0

Canesponding [ ]
memony

" Use the fallowing file.
Coesponding [~ |
memary
File name

Acknowlasgs 1 assignment | Mutpie CPU settings | Defaub | Dheok, End Cancel

Figure 10.9 PLC file tab

€ note10.4 23

The file usability setting is not available for the Basic model QCPU.
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CHAPTER11 PROCEDURES FOR WRITING PROGRAM TO CPU MODULE

CHAPTER11 PROCEDURES FOR WRITING PROGRAM TO
CPU MODULE

This chapter describes procedures for writing a program created by GX Developer to the CPU module.

For procedures for starting the CPU module, refer to the following.
[ 7 QCPU User's Manual (Hardware Design, Maintenance and Inspection)
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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 wrong model names. If the modules are connected with wrong
model names, data may not be written or read properly.

11.1 Basic Model QCPU

11.1.1 Items to be Considered for Creating Programs

To create a program, the number of device points, size, and file name of the program must be predetermined.

(1) Program size
Check whether the total size of programs and parameters are within the program size executable in the CPU

module used. ((_5 Section 5.4.3)
Table11.1 provides the program size executable in each CPU module.

Table11.1 Program size of the Basic model QCPU

CPU module Program size
QO00JCPU 8k steps (32k bytes)
QO00CPU 8k steps (32k bytes)
Q01CPU 14k steps (56k bytes)

(2) Setting the applications of devices and the number of device points

When creating multiple programs, determine a unit (process/function) for structuring the programs. ([~
CHAPTER 9)

(3) Setting the initial device value
Set data necessary as initial values to the device memory of the Basic model QCPU and the buffer memory of the
intelligent function module. ((_Z~ Section 6.27)

(4) Setting boot operation

When storing a program to the standard ROM, perform boot operation before executing the program.
Before boot operation, configure the settings in the Boot file tab of the PLC parameter dialog box.

(= Section 5.1.5, Section 11.1.4)
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11.1.2Hardware Check

C — )

This section describes a procedure for checking hardware before writing a created program.

In the following procedure, [ indicates an operation on the CPU module side.

Start GX Developer and create a project.

E? GX Developer Version 8 Operating Manual

|

Connect the personal computer to which
GX Developer is installed to the CPU module.

y

Set the RUN/STOP/RESET switch to STOP
and power on the programmable controller
(the ERR. LED turns on).

v

Select [Online]—[Format PLC memory]
in GX Developer and format the program

E? GX Developer Version 8 Operating Manual

memory.

Select [Online]—[Write to PLC]—

"Program memory/Device memory" for
"Target memory" in GX Developer and write
the parameters and program

(Write the PLC parameters and program with
the same settings immediately after the project
was created by GX Developer).

[C 5 GX Developer Version 8 Operating Manual

\ 4

Power off the programmable controller
and then on or reset the CPU module.

I

Set the RUN/STOP/RESET switch to RUN
to change the CPU module in the RUN status.

Is the RUN LED on? YES

Is the ERR. LED off? YES

}

To Section 11.1.3

NO

Check the error cause in the System Monitor
screen displayed by selecting [Diagnostics] —
[System Monitor] in GX Developer or in the
"PLC diagnostics" screen and remove the error.

11-2

}

Please consult your local
Mitsubishi representative.

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

Figure 11.1 Hardware check flowchart



CHAPTER11 PROCEDURES FOR WRITING PROGRAM TO CPU MODULE

For installation and mounting procedures of the CPU module, refer to the following.
[ 7 QCPU User's Manual (Hardware Design, Maintenance and Inspection)

%08yD elempieH 'L L1
NdOD 19pon diseq 'L L
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11.1.3 Procedure for writing a program

This section describes a procedure for writing a program to the program memory. ({_ 5 Section 5.1.2)

Follow the procedure below and then the procedure provided in Section 11.1.4 before storing the program in the
standard ROM for boot operation.

In the following procedure, =3 indicates an operation on the CPU module side.

( Start )

A 4

‘ Start GX Developer.

I [ 7 GX Developer Version 8 Operating Manual

A 4

I Set the project. |

Change the number
of device points?

Change the number of device points in the . )
Device tab of the PLC parameter dialog box. [~5~ GX Developer Version 8 Operating Manual

Create a program to be executed -+ Ladder (writing) screen
in the CPU module.

Use the initial
device value?

| Set the device memory. I [ Section 6.26

;

| Set the initial device value range. I [~ > Section 6.26

|

Set a file name for initial device value .
in the PLC file tab of the PLC parameter [ = Section 6.26
dialog box.

N|
gl

Connect the personal computer to which GX
Developer is installed to the CPU module.

|

Set the RUN/STOP/RESET switch to STOP
and power on the CPU module
(the ERR. LED turns on).

!

1)
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CHAPTER11 PROCEDURES FOR WRITING PROGRAM TO CPU MODULE

1)

i

Select [Online] — [Format PLC memory]
in GX Developer and format the
program memory or standard ROM.

!

To write the parameters, created program,
and initial device value, make settings
in the Write to PLC screen displayed by selecting
[Online] — [Write to PLC] in GX Developer.

!

Power off the programmable controller
and then on or reset the CPU module.

I

Set the RUN/STOP/RESET switch to RUN
to change the CPU module in the RUN status.

NO Is the ERR. LED
on the CPU module on

(flashing)?

Check the error cause in the System Monitor
screen displayed by selecting [Diagnostics]
— [System Monitor] in GX Developer or in the
"PLC diagnostics" screen and remove the error.

Start boot operation?

End

) To Section 11.1.3

Write to PLC screen

Write 10PLC

]

‘‘‘‘‘‘‘‘‘‘

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

[Z5 QCPU User's Manual

(Hardware Design, Maintenance and Inspection)

Figure 11.2 Flowchart for writing a program
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11.1.4 Procedure for Boot Operation

This section describes a procedure for boot operation.

In the following procedure, [ indicates an operation on the CPU module side.

11-6

Start
(continued from Section 11.1.3)

I

If the RUN/STOP/RESET
switch is in RUN, set the switch to STOP.

N
g

Select "Do boot from standard ROM." in the
Boot file tab of the PLC parameter dialog box.

A 4

Select [Online] —[Write to PLC]
and write the parameters and program
to the program memory.

Select [Online]—[Write to PLC (Flash ROM)]
—[Write the program memory to ROM)]
and write the program memory data
to the standard ROM.

v

Power off the programmable controller
and then on or reset the CPU module.

s the special relay
(SM660) on?

C End )

[ > Section5.1.5

[~ GX Developer Version 8 Operating Manual

Figure 11.3 Flowchart for boot operation
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11.2 High Performance Model QCPU, Process CPU, and Redundant
CPU

11.2.1 Items to be Considered for Creating Programs

To create a program, the number of device points, size, and file name of the program must be predetermined.

(1) Program size
Check whether the total size of programs and parameters are within the program size executable in the CPU

module used. ([ Section 5.4.3)
Table11.2 provides the program size executable in each CPU module.

Table11.2 Program size

CPU module Program size
Q02CPU,Q02HCPU,Q02PHCPU 28k steps (112k bytes)
QO6HCPU,QO06PHCPU 60k steps (240k bytes)
Q12HCPU,Q12PHCPU,Q12PRHCPU 124k steps (496k bytes)
Q25HCPU,Q25PHCPU,Q25PRHCPU 252k steps (1008k bytes)

Whether parameters are stored to the program memory, standard ROM, or memory card can be set.
If the program size above is required for only programs, store the parameters in the standard ROM or memory
card.

(2) Determining a unit for structuring the programs

When creating multiple programs, determine a unit (process/function) for structuring the programs

(3) Setting the execution conditions for programs to be created

When executing multiple programs, set their execution conditions to each program. ({__ 5~ Section 2.3)
Without the setting, the programs cannot be executed.

(4) Setting the applications of devices and the number of device points
Consider the applications of devices and the number of device points used in the program.
("=~ CHAPTER 9)

(5) Setting the initial device value
Set data necessary as an initial value to the device memory and the buffer memory of the intelligent function
module. ((_Z Section 6.27)

(6) Setting boot operation

When storing a program to the standard ROM or memory card, execute the program after boot operation.
For boot operation, make the setting in the Boot file tab of the PLC parameter dialog box.

('~ Section 5.2.8, Section 11.2.5)
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11.2.2Hardware Check

This section describes a procedure for checking hardware before writing a created program.

In the following procedure, [ indicates an operation on the CPU module side.

11-8

( Start )

Start GX Developer and create a project.

I

Connect the personal computer to which
GX Developer is installed to the CPU module.

A4

Set the RUN/STOP switch to STOP
and power on the programmable controller

(the ERR. LED turns on).

[ 6x Developer Version 8 Operating Manual

Check the special relays
(SM51 and SM52) and
special registers (SD51 and SD52)

and replace the battery if required.

A4

Select [Online] =[Format PLC memory]
in GX Developer and format
the program memory.

A4

Turn off the DIP switch (SW1)
and release the system protection.

A4

Set the parameter-valid drive
to the program memory (drive 0) with

the DIP switches (SW2: off, SW3: off).

l

Select [Online]—[Write to PLC] —
"Program memory/Device memory" for
"Target memory" in GX Developer and

write the parameters and program

(Write the PLC parameters and program
with the same settings immediately after
the project was created by GX Developer).

l

1)

[C5 6x Developer Version 8 Operating Manual

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

[Z5 QCPU User's Manual
(Hardware Design, Maintenance and Inspection)

[C5 6x Developer Version 8 Operating Manual



CHAPTER11 PROCEDURES FOR WRITING PROGRAM TO CPU MODULE

1)

A 4

Power off the programmable controller and
then on or reset the CPU module.

Set the RUN/STOP switch to RUN to change
the CPU module in the RUN status.

Is the RUN LED on? l

To Section 11.2.3

Is the ERR. LED off? l

Please consult your local
Mitsubishi representative.

Check the error cause in the System Monitor
screen displayed by selecting [Diagnostics] —
[System Monitor] in GX Developer or in the ,
"PLC diagnostics" screen and remove the error. [Z5 Qcpu users Manual )

(Hardware Design, Maintenance and Inspection)

Figure 11.4 Hardware check flowchart

@COCOCO‘0OO‘QOC.COCOC0000000OQOC.COCOCOCOCOCOOQOQ.CCOCOCOC

For installation and mounting procedures of the CPU module, refer to the following.
[ 5 QCPU User's Manual (Hardware Design, Maintenance and Inspection)

¥08UD elempIeH Z'Z Ll

NdD JUBPUNPSY PUE ‘NdD $S8201d ‘NADD [OPO dduBWLOMSd UBIH Z'L 1

11-9



11.2.3 Procedure for Writing One Program

This section describes a procedure for writing a program to the program memory. ({_ 5 Section 5.2.2)

Follow the procedure below and then the procedure provided in Section 11.2.5 before storing the program in the
standard ROM or memory card for boot operation.

In the following procedure, =3 indicates an operation on the CPU module side.

Start

)

‘ Start GX Developer.

I [[ 5 GX Developer Version 8 Operating Manual

‘ Set the project.

Change the number of
device points?

Change the number of device points in the
Device tab of the PLC parameter dialog box.

[~ GX Developer Version 8 Operating Manual

Create a program to be executed
in the CPU module.

Ladder (writing) screen

Use the initial
device value?

| Set the device memory. I

I

| Set the initial device value range. I

!

Set a file name for initial device value in the
PLC file tab of the PLC parameter dialog box.

y

Set the parameter-valid drive with the DIP
switches (SW2, SW3).

!

Connect the personal computer to which GX
Developer is installed to the CPU module.

l

1

11-10

[ Section 6.26

[ Section 6.26

[ = Section 6.26
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CHAPTER11 PROCEDURES FOR WRITING PROGRAM TO CPU MODULE

1)

l

Set the RUN/STOP switch to STOP,
turn the RESET/L.CLR switch to reset
clear position, and power on the CPU module.

(the ERR. LED turns on).

A
Select [Online]—[Format PLC memory]
in GX Developer and format *3 Write to PLC screen

the program memory.

A
To write the parameters, created program, and
initial device value, make settings in the Write to
PLC screen displayed by selecting .
[Online]— [Write to PLC] in GX Developer. 4

A

Power off the programmable controller
and then on or reset the CPU module.

;

Set the RUN/STOP switch to RUN to
change the CPU module in the RUN status.

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

Is the ERR. LED on
the CPU module on
(flashing)?

Check the error cause in the System Monitor [~ QCPU User's Manual

screen displayed by selecting [Diagnostics] — ; ; ;
[System Monitor] in GX Developer or in the (Hardware Design, Maintenance and Inspection)

"PLC diagnostics" screen and remove the error.

NO

Start boot operation?

End ) To Section 11.2.5

*1:

*2:

*3:

*4:

Figure 11.5 Flowchart for writing one program

The parameter-valid drive is set to the program memory (drive 0) with the DIP switches by default (SW2: Off, SW3: On).
To store parameters in the standard ROM or memory card, change the settings of the DIP switches.
For procedures when the Redundant CPU is used, refer to the following.

[~ QnPRHCPU User's Manual (Redundant System)

When storing the file register and initial device value to the standard RAM or memory card (except the Flash card), format
the memory used.

Write each data in the memory as shown below:

» Program: Program memory

» Parameter: Memory set in the parameter-valid drive

« Initial device value: Memory set in the PLC file tab of the PLC parameter dialog box

11-11
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11.2.4 Procedure for Writing Multiple Programs

This section describes a procedure for writing multiple programs to the program memory. ({_ 5 Section 5.2.2)
Follow the procedure below and then the procedure provided in Section 11.2.5 before storing the programs in the
memory card for boot operation.

In the following procedure, =3 indicates an operation on the CPU module side.

( Start )

A

| Start GX Developer. I [C 5 GX Developer Version 8 Operating Manual

| Set the project. I

Change the number of
device points?

Change the number of device points in the . .
Device tab of the PLC parameter dialog box. [Z5~ GX Developer Version 8 Operating Manual

Create a program to be executed -+ Ladder (writing) screen

E in the CPU module.

Use the initial device value?

| Set the device memory. I [ = Section 6.25

}

| Set the initial device value range. I [ = Section 6.25

|

Set a file name for initial device value in the .
Section 6.25
PLC file tab of the PLC parameter dialog box. [L7 Section

N
v
1)

11-12



CHAPTER11 PROCEDURES FOR WRITING PROGRAM TO CPU MODULE

Set local devices?

Set the local device range in the Device
tab of the PLC parameter dialog box.

I

Set a file name for the local devices in the .
PLC file tab of the PLC parameter dialog box.| [~ Section 9.13.2

[ Section 9.13.2

NO )
Use the common pointers?

Set the start pointer number in the PLC )
system tab of the PLC parameter dialog box. 5 Section 9.9

Set the names and execution conditions
of programs to be executed in the [ Section 2.3
Program tab of the PLC parameter dialog box.

A

Set the parameter-valid drive *q
with the DIP switches (SW2, SW3).

v

Connect the personal computer to which GX
Developer is installed to the CPU module.

!

Set the RUN/STOP switch to STOP,
turn the RESET/L.CLR switch to reset clear
position, and power on the CPU module
(the ERR. LED turns on).

!

Select [Online] —=[Format PLC memory]
in GX Developer and format *3
the program memory.

swelboid ajdnniy Bunupa Joy ainpasoid vz L1
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l Write to PLC screen

Select [Online}» [Write to PLC]—
"Program memory/Device memory" for
"Target memory" in GX Developer and *4
write the parameters and created programs.

!

2)
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2)
!

Power off the programmable controller
and then on or reset the CPU module.

v

Set the RUN/STOP switch to RUN to change
the CPU module in the RUN status.

|

Is the ERR. LED
on the CPU module on
(flashing)?

NO

Check the error cause in the System Monitor
screen displayed by selecting [Diagnostics] — [~ QCPU User's Manual

[System Monitor] in GX Developer or in the ; i i
"PLC diagnostics" screen and remove the error. (Hardware Design, Maintenance and Inspection)

Start boot operation?

End ) To Section 11.2.5

11-14

*1:

*2:

*3:

*4:

Figure 11.6 Flowchart for writing multiple programs

The parameter-valid drive is set to the program memory (drive 0) with the DIP switches by default (SW2: Off, SW3: On).
To store parameters in the standard ROM or memory card, change the settings of the DIP switches.

For procedures when the Redundant CPU is used, refer to the following.

QnPRHCPU User's Manual (Redundant System)

When storing the file register and initial device value to the standard RAM or memory card (except the Flash card), format
the memory used.

Write each data in the memory as shown below:

* Program: Program memory

» Parameter: Memory set in the parameter-valid drive

« Initial device value: Memory set in the PLC file tab of the PLC parameter dialog box



CHAPTER11 PROCEDURES FOR WRITING PROGRAM TO CPU MODULE

11.2.5Procedure for Boot Operation

This section describes a procedure for boot operation.

In the following procedure, 3 indicates an operation on the CPU module side.

Start (continued from
Section 11.2.3 or Section 11.2.4)

If the RUN/STOP switch is in RUN,
set the switch to STOP.

5|
Set the file names of parameters,
programs, initial device values, and device
comments read from the standard ROM .
or memory card in the Boot file tab [Z5~ Section5.2.8
of the PLC parameter dialog box.

!

Set the names and execution conditions of
programs to be executed in the Program tab
of the PLC parameter dialog box (This setting] [~ 5 Section 2.3
is necessary when one program is written).

v

Set the parameter-valid drive
with the DIP switches (SW2, SW3).

|

Use the standard
ROM or memory card
(except the Flash card)?

Select [Online]—[Format PLC memory]

in GX Developer and format the memory. [ GX Developer Version 8 Operating Manual

Select [Online]—[Write to PLC (Flash ROM)]
— [Write to PLC (Flash ROM)] in GX
Developer and write the data to the [~5— Section 5.2.6
memory set in "Transfer from" in the Boot
file tab of the PLC parameter dialog box.

uonesadQ 100g 40} 8INpadold G711
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Power off the programmable controller
and then on or reset the CPU module.

Is the BOOT LED on?

C End )

Figure 11.7 Flowchart for boot operation
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APPENDICES

Appendix 1 List of Parameter Numbers

Each parameter number will be stored in the special register (SD16 to SD26) when an error occurs in the parameter

settings.

TableAPPX.1 lists the parameter items and corresponding parameter numbers.

For explanation of mn, **, M, and N shown in the "Parameter No." column, refer to Section 8.3.

TableAPPX.1 List of parameter numbers

Item Parameter No. Reference
Label 0000x .
Section 8.1
Comment 0001+
Type
. Model name . .
I/O assignment - 0400+ Section 4.2.2, Section 8.1
Points
Start XY (Start I/O number)
Base model name
. . Power model name . .
Basic setting - 0401+ Section 4.1.2, Section 8.1
Extension cable
Slots
Error time output mode 0403+ Section 6.8, Section 8.1
. ) 1/0O response time 0405+ Section 6.7, Section 8.1
Detailed setting -
Section 8.1, QCPU User's Manual
Control PLC 0406+ )
(Multiple CPU System)
Switch setting 0407+ Section 6.10, Section 8.1,
05mnx Section 8.3
Group No. -
O0OAmnx Section 8.3
Section 8.1, QCPU User's Manual
Redundant parameters 0DOOx .
(Multiple CPU System)
No. of PLC 0EOQO-
Operating mode OEO 1w Section 8.1, QCPU User's Manual
I/O sharing when using All CPUs can read all inputs OEO4, (Multiple CPU System)
Multiple CPUs All CPUs can read all outputs "
. L . Low speed .
Timer limit setting - 1000+ Section 8.1
High speed
RUN Section 6.6.1, Section 8.1
RUN-PAUSE contacts 1001w - -
PAUSE Section 6.6.2, Section 8.1
Remote reset 1002+ Section 6.6.3, Section 8.1
Output mode at STOP to RUN 1003w Section 6.4, Section 8.1
Floating point arithmetic processing 1004+ Section 2.4.4, Section 8.1.2
Common pointer No. 1005+ Section 9.9.2, Section 8.1
Points occupied by empty slot 1007w Section 4.1.1, Section 8.1
. . Section 2.2.3, Section 2.3.5,
Interrupt program/Fixed scan program setting )
Section 8.1
1008+
. . Interrupt counter start No. .
System interrupt settings - - Section 8.1
Fixed scan interval (n: 28 to 31)
Intelligent function module setting (Interrupt pointer setting) 100Ax Section 9.10, Section 8.1
Module synchronization 100Cx Section 8.1
A-PLC 100D+ Section 8.1, Section 10.1.4

APPX-1
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TableAPPX.1 List of parameter numbers (continued)

APPENDICES

Item Parameter No. Reference
Use serial communication
Transmission speed
Sum check 100Ew Section 6.24, Section 8.1
Transmission wait time
RUN write setting
X input 100F+
i i Y output 1010w
(Sgijgt:r:p::jr:ﬁfetr::t";ist’ting) Buffefread 10114 Section 6.22, Section 8.1
Buffer write 1012+
File register 1100x Section 9.7, Section 8.1
Comment file used in a command 1101+ Section 8.1
Initial Device value 11024 Section 6.26, Section 8.1
File for local device 1103 Section 9.13.2, Section 8.1
Device points 2000+ Section 9.1, Section 8.1
Latch (1) start/end 2001w Section 3.7, Section 6.3,
Latch (2) start/end 2002+ Section 8.1
Local device start/end 2003+ Section 9.13.2, Section 8.1
WDT (watchdog timer) setting WDT setting 3000 Section 6.16, Section 8.1
Initial execution monitoring time Section 2.3.1, Section 8.1
Carry out battery check
Error check Carry out fuse blown check 3001w
Verify module
Computation error
Expanded command error
Fuse blown Section 6.17, Section 8.1
Operating mode when there is | Module verify error 3002.
an error Intelligent module program execution error
File access error
Memory card operation error
External power supply OFF
Constant scanning 3003+ Section 6.2, Section 8.1
Error history 3005+ Section 6.18, Section 8.1
Low-speed program execution time 3006+ Section 2.3.3, Section 8.1
Memory check Check Program memory 3008k Section 6.27, Section 8.1
Detailed setting H/W error time PLC operation mode 4004+ Section 6.9, Section 8.1
Number of modules on MELSECNET/H 5000k
Valid module during other station access 5001+
Interlink transmission parameters 5002+
Routing parameters 5003+ )
Starting I/O No. Section 8.3
Network No. 5NMOx
Total stations
Mode 5NMO«

(To the next page)
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TableAPPX.1 List of parameter numbers (continued)

Item Parameter No. Reference
Refresh parameters 5NM1u
Common parameters 5NM24
Station inherent parameters 5NM3u
Sub-master parameters 5NM5k Section 8.3
Common parameters 2 5NMAx
Station inherent parameters 2
Interrupt settings SNMB-
Program 7000+ Section 2.3, Section 8.1
Clear program memory
Boot option Auto Download all Data from Memory card to Standard . .
ROM 7000+ Section 5.2.8, Section 8.1
Boot file setting
SFC program start mode 8002+
Start conditions 8003+ Section 8.1
Output mode when the block is stopped 8006w
Number of modules on Ethernet 9000+
Starting I/0 No.
Network No.
Group No. 9NOO«
Station No.
Operational settings
Initial settings 9NO1+
Open settings 9NO2+ Section 8.3
Router relay parameter 9NO3x
Station No.<->IP information 9NO5H
FTP Parameters 9NO6+
E-mail settings 9NO7w
News setting 9NO8x
Interrupt settings 9NO«
Routing parameters 9NO4+
Number of modules on CC-Link IE Controller Network A000H
Interlink transmission parameters A002+4
Starting /0 No.
Network No.
Total stations ANMO:
Station No. Section 8.3
Mode ANMOH
Refresh parameters ANM14
Common parameters ANM2+
Station inherent parameters ANM3u

APPX-3

(To the next page)



TableAPPX.1 List of parameter numbers (continued)

APPENDICES

Item

Parameter No.

Reference

Number of modules

C000x

Remote input (RX)

Remote output (RY)

Remote register (RWr)

Remote register (RWw)

Ver.2 Remote input (RX)

Ver.2 Remote output (RY)

Ver.2 Remote register (RWr)

Ver.2 Remote register (RWw)

Special relay (SB)

Special register (SW)

CNM14

Starting I/O No.

Operational setting

All connect count

CNM2u

Section 8.3

Retry count

Automatic reconnection station count

Standby master station No.

PLC down select

Scan mode setting

Delay information setting

Station information setting

Remote device station initial setting

Initial settings

Interrupt setting

CNM24

Section 8.3

Start mode setting

Standby system watch setting

Debug mode setting

Backup mode setting

D001+

Tracking characteristics setting

D002+

Tracking device settings

Signal flow memory tracking setting

Device detail settings

Tracking block No.

Do auto forward Tracking block No.1
(Auto ON SM1520)

Device range settings

File register file settings

DO003w

Section 8.2, QnPRHCPU User's
Manual (Redundant System)

Group settings

D004+

Redundant settings

D5**u

D9*"

DA**y

Section 8.3

Communication area setting (refresh setting)

E002+
EO003w

Online module change

E006H

Section 8.1, QCPU User's Manual
(Multiple CPU System)

APPX - 4
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Appendix 2 Upgrade by Function Addition

The CPU module is upgraded when any function is added or specifications are changed.
Therefore, the functions and specifications can be used differ depending on the function version and serial number of
the CPU module.

Appendix 2.1 Upgrade of the Basic model QCPU

(1) Specifications comparisons

TableAPPX.2 Specifications comparisons

First 5 digits of serial No.
Specifications Function version A Function version B
"04121" or earlier "04122" or later

QO00JCPU X

Standard RAM capacity QO00CPU 64K bytes 128K bytes
QO01CPU 64K bytes 128K bytes
QO00JCPU X

CPU shared memory QO0CPU X e
QO01CPU X O

QO: Available/supported, x : Not available/not supported
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APPENDICES

(2) Availability of new functions depending on the versions of the CPU module

and GX Developer

TableAPPX.3 Availability of new functions depending on the versions of the CPU module and GX Developer

X Function First 5 digits of
Function ) ) GX Developer
version serial No.
Function block ([~ GX Developer Version 8 Operating Manual (Function
Block)) "04121"
A .
Structured text (ST) language ([~ 5 MELSEC-Q/L Programming Manual or earlier
(Structured Text))
MELSAP3 ([ =~ MELSEC-Q/L/QnA Programming Manual (SFC))
PID operation™ (~ 3~ MELSEC-Q/L/QnA Programming Manual (PID Control
Instructions)) Version 8.00A or
Real number operation”" ([Z_=— Section 9.12.3) later
Interrupt from intelligent function module ([__=— Section 6.23)
Initial device value automatic setting ([__= Section 6.26)
"04122"
Remote password setting ([ Section 6.19.2)
or later
E-mail parameter ([—_=— Manual for the module that has the E-mail function) B
Online change with a pointer ([ Section 6.15.2)
Extension of file register R (IZ_= Section 9.7) -
Use in multiple CPU systems ([~ 5~ QCPU User's Manual (Multiple CPU
o Version 8.00A or
System))
later
Online change (multiple blocks) ([ Section 6.15.2)
Use of CC-Link remote net additional mode ([~ 5~ MELSEC-Q CC-Link "06112" Version 8.03D or
System Master/Local Module User's Manual) or later later
Communication with CC-Link IE Controller Network ([ MELSEC-Q CC- i i Version 8.68W or
later

Link IE Controller Network Reference Manual)

-2 Not related to function version, serial No., or GX Developer

*1:  When the CPU module instructions supported by GX Developer Version 8 are read by GX Developer Version 7 or earlier, they are

processed as "instruction code error" by the GX Developer.
*2: The QO00JCPU does not support this function.
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(3) Differences among the Basic model QCPU models

TableAPPX.4 Differences among the Basic model QCPU models

Item

QO00JCPU QO00CPU Q01CPU

CPU module

Integrated type of CPU

module, power supply

module, and main base
unit (5 slots)

CPU module only

Main base unit/slim type main base unit

Unnecessary Necessary

Extension base unit

Connectable
(Cannot be connected to a slim type main base unit.)

Number of extension bases

Up to 4 bases
Up to 2 bases . . .
(Cannot be connected to a slim type main base unit.)

Number of mountable modules 16 24
Power supply module
Main base unit Unnecessary Necessary
Slim type main base unit Unnecessary Necessary
Extension Q52B, Q55B Unnecessary
base unit Q63B, Q65B, Q68B, Q68RB, Necessary
Q612B
Extension cable QCO05B, QC06B, QC12B, QC30B, QC50B, QC100B
Memory card interface None
External interface RS-232 Available (transmission speed: 9.6Kbps, 19.2Kbps, 38.4Kbps, 57.6Kbps, 115.2Kbps)
uUsSB None
Processing speed LD X0 0.20us 0.16us 0.10us
(sequence instruction) MOV DO D1 0.70us 0.56us 0.35us
o 8K steps 8K steps 14K steps
Program size (32K bytes) (32K bytes) (56K bytes)
Program memory 58K bytes 94K bytes
Memory Standard RAM - 128K bytes 2
capacity Standard ROM 58K bytes 94K bytes
CPU shared memory"3 None 1K byte (user setting area: 320 words)

Number of writes to the standard ROM

Up to 100,000 times

Device memory capacity

The number of device points can be changed within the range of 16.4K words.

Number of I/O device points (including remote 1/0) 2048 points
Number of I/O points 256 points 1024 points
File register None Available

Serial communication function

Available
(RS-232 interface of the CPU module is used.)

None

*1: 1 step of the program size is 4 bytes.

*2:  The memory capacity of the CPU module of function version A is 64K bytes.
*3: This memory is added to the CPU module of function version B.
Data in the CPU shared memory cannot be latched.
Data in the CPU shared memory will be cleared when the CPU module is powered off and then on or reset.
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Appendix 2.2 Upgrade of the High Performance model QCPU

(1) Specifications comparisons

TableAPPX.5 Specifications comparisons

APPENDICES

First 5 digits of serial No.
Specifications Function version A Function version B
"02091" "02092" "02112" "03051" "04012" "16021"
or earlier or later or later or later or later or later
Q02CPU 64K bytes
QO02HCPU 64K bytes 128K bytes
Standard RAM capacity | QO6HCPU 64K bytes 128K bytes
Q12HCPU 64K bytes 256K bytes
Q25HCPU 64K bytes 256K bytes
CPU shared memory X X O O O O
Life extension of SRAM card battery X X X X (@) (@)
Support of 2M-byte SRAM card X X X X (@) (@)
Support of 4M-byte SRAM card X X X X X (@)

QO : Available/supported, x : Not available/not supported

(2) Availability of new functions depending on the versions of the CPU module

and GX Developer

TableAPPX.6 Availability of new functions depending on the versions of the CPU module and GX Developer

X Function First 5 digits of
Function ) ) GX Developer
version serial No.
Automatic write to standard ROM ([_=— Section 5.2.7)
External input/output forced on/off ([—_=— Section 6.11.3)
Remote password setting ([~ = Section 6.19.2) Version 6
L . __ . "02092" or later
Communication with MELSECNET/H remote I/O network ([~_= Section A
4.2.1) or later
Use of interrupt modules ([~ Section 9.10)
Use of programming modules ([ QCPU User's Manual (Hardware )
Design, Maintenance and Inspection))
Use in multiple CPU systems ([~ = QCPU User's Manual (Multiple CPU "02122" Version 7
System)) or later or later
Use of the PC CPU module in multiple CPU systems ([~ 5 QCPU User's "03051" Version 7.10L
Manual (Multiple CPU System)) or later or later
) ) _ ) Version 8
High-speed interrupt ([ Section 6.22) B or later
Index modification with a device specifying an intelligent function module
En "04012"
(3~ Manual for the intelligent function module that can use dedicated lat -
or later
instructions)
Refresh item selection for the COM instruction ([~ MELSEC-Q/L )
Programming Manual (Common Instruction))

(To the next page)
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TableAPPX.6 Availability of new functions depending on the versions of the CPU module and GX Developer (continued)

X Function First 5 digits of
Function ) ) GX Developer
version serial No.
Online change (files) of SFC program ([~_= Section 6.12.2) "04122" Version 8
File size unit ([~ =~ Section 5.4.4) or later or later
Use of CC-Link remote net additional mode ([~ =~ MELSEC-Q CC-Link
System Master/Local Module User's Manual)) Version 8.03D
"05032"

Incomplete differentiation PID operation ([~ MELSEC-Q/L/QnA or later or later
Programming Manual (PID Control Instructions))
High-speed processing of floating-point data comparison instructions -
Reading of the SFC active step comment ([— 5 MELSEC-Q/L/QnA "07012" )
Programming Manual (SFC)) or later
Detection of errors in the redundant power supply system (= Section Version 8.23Z
6.20) or later
Clock data in units of 1/1000 seconds
("= Section 6.5) "07032"
Storage of sampling trace files in the standard RAM or later
([Z5~ Section 6.14) B Version 8.23Z
Individual settings of refresh devices in multiple CPU systems ([~ 5 QCPU or later
User's Manual (Multiple CPU System))
Selection of execution of the fall instruction during online change ([~ 5 "07092" Version 8.27D
Section 6.12.3) or later or later
"Block data assurance per station" setting for CC-Link ([__ = MELSEC-Q
CC-Link System Master/Local Module User's Manual) "08032" Version 8.32J
CC-Link parameter setting of up to 8 modules ([~ = MELSEC-Q CC-Link or later or later
System Master/Local Module User's Manual)
Communication with CC-Link IE Controller Network ([~ MELSEC-Q CC-
Link IE Controller Network Reference Manual) "09012" Version 8.45X
Change of ATA card ([ QCPU User's Manual (Hardware Design, or later or later
Maintenance and Inspection))
Support of 4M-byte SRAM card ([~ QCPU User's Manual (Hardware "16021" i
Design, Maintenance and Inspection)) or later

APPX-9

- Not related to GX Developer



Appendix 2.3 Upgrade of the Process CPU

APPENDICES

(1) Availability of new functions depending on the versions of the CPU module

and GX Developer

TableAPPX.7 Availability of new functions depending on the versions of the CPU module and GX Developer

Function First 5 digits of
Function i i ¢ GX Developer
version serial No.
Index modification with a device specifying an intelligent function module
(=~ Manual for the intelligent function module that can use dedicated
instructions) -
Refresh item selection for the COM instruction ([~ =~ MELSEC-Q/L
Programming Manual (Common Instruction))
Online change (files) of SFC program (= Section 6.12.2)
File si - Sect ad Version 8
ile size unit ([ Section 5.4.4) (Version 8.22Y or

Use of CC-Link remote net additional mode ([~ >~ MELSEC-Q CC-Link earlier)
System Master/Local Module User's Manual)

_ R Y Version 8.23Z
Memory check function ([~ 5 Section 6.26) 07032 or later

or later

Reading of the SFC active step comment ([ 5~ MELSEC-Q/L/QnA )
Programming Manual (SFC))
Detection of errors in the redundant power supply system ([~ = Section Version 8.23Z
6.20) or later
Clock data in units of 1/1000 seconds C
(_= Section 6.5)
Storage of sampling trace files in standard RAM
(= Section 6.14) Version 8.23Z
Individual settings of refresh devices in multiple CPU systems ([__ 5 QCPU or later
User's Manual (Multiple CPU System))
Selection of execution of the fall instruction during online change ([~ 5 "07092" Version 8.27D
Section 6.12.3) or later or later
"Block data assurance per station" setting for CC-Link ([~ MELSEC-Q
CC-Link System Master/Local Module User's Manual) "08032" Version 8.32J
CC-Link parameter setting of up to 8 modules ([~ =~ MELSEC-Q CC-Link or later or later
System Master/Local Module User's Manual)
Communication with CC-Link IE Controller Network ([~ > MELSEC-Q CC- "10042" Version 8.68W
Link IE Controller Network Reference Manual) or later or later
Support of 4M-byte SRAM card ([~ QCPU User's Manual (Hardware "16021" i
Design, Maintenance and Inspection)) or later

-2 Not related to GX Developer
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Appendix 2.4 Upgrade of the Redundant CPU

(1) Availability of new functions depending on the versions of the CPU module
and GX Developer

TableAPPX.8 Availability of new functions depending on the versions of the CPU module and GX Developer

X Function First 5 digits of
Function ) ) GX Developer
version serial No.
Reading of the SFC active step comment ([ MELSEC-Q/L/QnA
Programming Manual (SFC)) -
- "07032"
Clock data in units of 1/1000 seconds ([__= Section 6.5) or later
_ Version 8.23Z
Storage of sampling trace files in standard RAM ([Z_= Section 6.14) or later
Selection of execution of the fall instruction during online change ([~ 5 "07092" Version 8.27D
Section 6.12.3) or later or later
Use of extension base units ([_ =~ QnPRHCPU User's Manual (Redundant D "09012" Version 8.45X
System)) or later or later
CC-Link parameter setting of up to 8 modules ([~ = MELSEC-Q CC-Link "09102" Version 8.58L
System Master/Local Module User's Manual) or later or later
Communication with CC-Link IE Controller Network ([~ 5~ MELSEC-Q CC- "10042" Version 8.68W
Link IE Controller Network Reference Manual) or later or later
Support of 4M-byte SRAM card ([~ QCPU User's Manual (Hardware "16021" i
Design, Maintenance and Inspection)) or later

-: Not related to GX Developer
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APPENDICES

Appendix 3 Device Point Assignment Sheet

(1) For the Basic model QCPU

TableAPPX.9 Device point assignment sheet

Num Number of device points "2 Restriction check
Device name Sym- | eric
bol | nota- Points Range Size (words) " Points (bits) 2
tion
Input relay*1 X 16 2K (2048) | X0000 to 07FF 16 128 | x 1 2048
Output relay*1 Y 16 2K (2048) | Y0000 to O7FF /16 128 | x 1 2048
Internal relay M 10 K( )|MOto /16 x 1
Latch relay L 10 K( )|LOto /16 x 1
Link relay B 16 K( )| B0000 to 16 x 1
Annunciator F 10 K( )|FOto 16 x 1
Link special relay*1 SB 16 1K (1024) | SB0O00O to 03FF /16 64 | x 1 1024
Edge relay \% 10 K( )|[VOto /16 x 1
Step relay ! S 10 K (2048) | SO to 2047 116 128 | x 1 2048
Timer T | 10 K( )|Toto x15 x 2
Retentive timer ST | 10 K( )|sToto x % x 2
Counter C 10 K( )|COto X % X 2
Data register D 10 K( )|DOto x 1 -
Link register w 16 K( )| w0000 to x 1 -
Link special register” SW 16 1K (1024) | SW0000 to 03FF x 1 1024 -
Total (16704 or less)

*1:  The points are fixed for the system. (Cannot be changed)
*2:  Up to 32K points can be set for each device.
*3: Enter the values multiplied (or divided) by the number shown in the Size (words) column.

199yS Juawubissy Julod 921A8q ¢ xipuaddy
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(2) For the High Performance model QCPU, Process CPU, and Redundant CPU

TableAPPX.10 Device point assignment sheet

Num Number of device points "2 Restriction check
Device name Sym- | eric
2ol e Points Range Size (words)™3 Points (bits)2
tion
Input relay*1 X 16 8K (8192) | X0000 to 1FFF /16 512 8192
Output relay*1 Y 16 8K (8192) | Y0000 to 1FFF /16 512 8192
Internal relay M 10 K( )|MOto /16
Latch relay L 10 K( )|LOto /16
Link relay B 16 K( )| B0000 to /16
Annunciator F 10 K( )|FOto /16
Link special relay*1 SB 16 2K (2048) | SB0000 to 07FF /16 128 2048
Edge relay \% 10 K( )|VOto /16
Step relay ! 10 8K (8192) | SO to 8191 116 512 8192
Timer T | 10 K( )|Toto x 12
Retentive timer ST 10 K( )|STOto X %
Counter Cc 10 K( )|COto X %
Data register D 10 K( )|DOto x 1 -
Link register 16 K( )| w0000 to x 1 -
Link special register" SW 16 2K (2048) | SW0000 to 07FF x 1 2048 -

Total

(29696 or less)

(65536 or less)

*1:  The points are fixed for the system. (Cannot be changed)
*2:  Up to 32K points can be set for each device.

*3:  Enter the values multiplied (or divided) by the number shown in the Size (words) column.
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WARRANTY

Please confirm the following product warranty details before using this product.

1. Gratis Warranty Term and Gratis Warranty Range

If any faults or defects (hereinafter "Failure") found to be the responsibility of Mitsubishi occurs during use of the product

within the gratis warranty term, the product shall be repaired at no cost via the sales representative or Mitsubishi Service

Company.

However, if repairs are required onsite at domestic or overseas location, expenses to send an engineer will be solely at

the customer's discretion. Mitsubishi shall not be held responsible for any re-commissioning, maintenance, or testing

on-site that involves replacement of the failed module.

[Gratis Warranty Term]

The gratis warranty term of the product shall be for one year after the date of purchase or delivery to a designated place.

Note that after manufacture and shipment from Mitsubishi, the maximum distribution period shall be six (6) months, and

the longest gratis warranty term after manufacturing shall be eighteen (18) months. The gratis warranty term of repair

parts shall not exceed the gratis warranty term before repairs.

[Gratis Warranty Range]

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

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

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

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

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

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

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

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

7. Any other failure found not to be the responsibility of Mitsubishi or that admitted not to be so by the user.

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

3. Overseas service

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

4. Exclusion of loss in opportunity and secondary loss from warranty liability
Regardless of the gratis warranty term, Mitsubishi shall not be liable for compensation to:
(1) Damages caused by any cause found not to be the responsibility of Mitsubishi.
(2) Loss in opportunity, lost profits incurred to the user by Failures of Mitsubishi products.
(3) Special damages and secondary damages whether foreseeable or not, compensation for accidents, and
compensation for damages to products other than Mitsubishi products.
(4) Replacement by the user, maintenance of on-site equipment, start-up test run and other tasks.

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



Ethernet is a registered trademark of Fuji Xerox Co., Ltd. in Japan.

Microsoft and Windows are either registered trademarks or trademarks of Microsoft Corporation in the United States and/or
other countries.

The company names, system names and product names mentioned in this manual are either

registered trademarks or trademarks of their respective companies.

In some cases, trademark symbols such as '™' or '®' are not specified in this manual.
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