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@SAFETY PRECAUTIONS @

(Read these precautions before using this product.)

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

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

( )
é WARNING Indlcqtes.that incorrect hand'llpg may cause hazardous conditions,
resulting in death or severe injury.

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

. J

Under some circumstances, failure to observe the precautions given under "ACAUTION" may lead to

serious consequences.
Observe the precautions of both levels because they are important for personal and system safety.

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



[Design Precautions]

/\WARNING

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

(1) Emergency stop circuits, protection circuits, and protective interlock circuits for conflicting
operations (such as forward/reverse rotations or upper/lower limit positioning) must be configured
external to the programmable controller.

(2) Machine OPR (Original Point Return) of the positioning function is controlled by two kinds of data:
an OPR direction and an OPR speed. Deceleration starts when the near-point dog signal turns on.
If an incorrect OPR direction is set, motion control may continue without deceleration. To prevent
machine damage caused by this, configure an interlock circuit external to the programmable
controller.

(3) When the CPU module detects an error during control by the positioning function, the motion
slows down and stops.

(4) When the programmable controller detects an abnormal condition, it stops the operation and all
outputs are:

+ Turned off if the overcurrent or overvoltage protection of the power supply module is activated.
» Held or turned off according to the parameter setting if the self-diagnostic function of the CPU
module detects an error such as a watchdog timer error.

(5) All outputs may be turned on if an error occurs in a part, such as an 1/0O control part, where the
CPU module cannot detect any error. To ensure safety operation in such a case, provide a safety
mechanism or a fail-safe circuit external to the programmable controller. For a fail-safe circuit
example, refer to "General Safety Requirements" in the MELSEC-L CPU Module User's Manual
(Hardware Design, Maintenance and Inspection).

(6) Outputs may remain on or off due to a failure of a component such as a transistor in an output
circuit. Configure an external circuit for monitoring output signals that could cause a serious
accident.

® In an output circuit, 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.

@® Configure a circuit so that the external power supply is turned off first and then the programmable
controller. If the programmable controller is turned off 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
each network. Incorrect output or malfunction due to a communication failure may result in an
accident.




/\WARNING

® When changing data from a peripheral connected to the CPU module to the running programmable
controller, configure an interlock circuit in the program to ensure that the entire system will always
operate safely. For other forms of control (such as program modification or operating status change)
of a running programmable controller, read the relevant manuals carefully and ensure that the
operation is safe before proceeding. Especially, when a remote programmable controller is controlled
by an external device, immediate action cannot be taken if a problem occurs in the programmable
controller due to a communication failure. To prevent this, configure an interlock circuit in the program,
and determine corrective actions to be taken between the external device and CPU module in case of
a communication failure.

@ An absolute position restoration by the positioning function may turn off the servo-on signal (servo off)
for approximately 20ms, and the motor may run unexpectedly. If this causes a problem, provide an
electromagnetic brake to lock the motor during absolute position restoration.

[Design Precautions]

/N\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.

® During control of an inductive load such as a lamp, heater, or solenoid valve, a large current
(approximately ten times greater than normal) may flow when the output is turned from off to on.
Therefore, use a module that has 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]

/\WARNING

@ Shut off the external power supply (all phases) used in the system before mounting or removing a
module. Failure to do so may result in electric shock or cause the module to fail or malfunction.




[Installation Precautions]

/\CAUTION

@® Use the programmable controller in an environment that meets the general specifications in the
MELSEC-L CPU Module 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 interconnect modules, engage the respective connectors and securely lock the module joint levers
until they click. Incorrect interconnection may cause malfunction, failure, or drop of the module.

® Do not directly touch any conductive parts and electronic components of the module. Doing so can
cause malfunction or failure of the module.

@ Securely connect an extension cable to the connectors of a branch module and an extension module.
After connections, check that the cable is inserted completely. Poor contact may cause malfunction.

@® When using an SD memory card, fully insert it into the SD memory card slot. Check that it is inserted
completely. Poor contact may cause malfunction.

® Do not directly touch any conductive parts and electronic components of the module or SD memory
card. Doing so can cause malfunction or failure of the module.

[Wiring Precautions]

/\WARNING

@ Shut off the external power supply (all phases) used in the system before wiring. Failure to do so may
result in electric shock or cause the module to fail or malfunction.

@ After installation and 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]

/N\CAUTION

@ Individually ground the FG terminal of the programmable controller with a ground resistance of 100Q
or less. Failure to do so may result in electric shock or malfunction.

@ Use applicable solderless terminals and tighten them within the specified torque range.

If any spade solderless terminal is used, it may be disconnected when a terminal block 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 devices must be crimped or pressed with the tool specified by the
manufacturer, or must be correctly soldered. Incomplete connections may cause short circuit, fire, or
malfunction.

@ Securely connect the connector to the module.

® 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.

@ Place the cables in a duct or clamp them. If not, dangling cable may swing or inadvertently be pulled,
resulting in damage to the module or cables or malfunction due to poor contact.

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

@ Tighten the terminal block screws 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, fire, or malfunction.

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

® Prevent foreign matter such as dust or wire chips from entering the module. Such foreign matter can
cause a fire, failure, or malfunction.

@® A protective film is attached to the top of the module to prevent foreign matter, such as wire chips,
from entering the module during wiring. Do not remove the film during wiring. Remove it for heat
dissipation before system operation.

@ To use the high-speed counter function, ground the shield cable on the encoder side (relay box).
Always ground the FG and LG terminals to the protective ground conductor. Failure to do so may
cause malfunction.

® Mitsubishi 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 qualified maintenance
personnel with knowledge of protection against electric shock.

For wiring methods, refer to the MELSEC-L CPU Module User's Manual (Hardware Design,
Maintenance and Inspection).




[Startup and Maintenance Precautions]

/\WARNING

® Do not touch any terminal while power is on. Doing so will cause electric shock or malfunction.

@ Correctly connect the battery connector. Do not charge, disassemble, heat, short-circuit, solder, or
throw the battery into the fire. Also, do not expose it to liquid or strong shock.
Doing so will cause the battery to produce heat, explode, ignite, or leak, resulting in injury and fire.

@ Shut off the external power supply (all phases) used in the system before cleaning the module or
retightening the terminal block screws or connector screws. Failure to do so may result in electric
shock.

[Startup and Maintenance Precautions]

/\CAUTION

@ Before performing online operations (especially, program modification, forced output, and operating
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 module. 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 (all phases) used in the system before mounting or removing a
module. Failure to do so may cause the module to fail or malfunction.

@ Tighten the terminal block screws or connector screws within the specified torque range.
Undertightening can cause drop of the component or wire, short circuit, or malfunction. Overtightening
can damage the screw and/or module, resulting in drop, short circuit, or malfunction.

@ After the first use of the product (module, display unit, and terminal block), do not connect/disconnect
the product more than 50 times (IEC 61131-2/JIS B 3502 compliant). Exceeding the limit may cause
malfunction.

@ After the first use of the SD memory card, do not insert/remove the memory card more than 500 times.
Exceeding the limit may cause malfunction.

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

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

@ Before testing the operation by the positioning function, set a low speed value for the speed limit
parameter so that the operation can be stopped immediately upon occurrence of a hazardous
condition.




[Disposal Precautions]

/N\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 on battery regulations in EU
member states, refer to the MELSEC-L CPU Module User's Manual (Hardware Design, Maintenance
and Inspection).)

[Transportation Precautions]

/\CAUTION

® When transporting lithium batteries, follow the transportation regulations. (For details on the regulated
models, refer to the MELSEC-L CPU Module 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.



INTRODUCTION

Thank you for purchasing the Mitsubishi Electric MELSEC-L series programmable controllers.
This manual describes the memory maps, functions, and devices of the CPU module, and programming.

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

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

M Relevant CPU modules

CPU module Model

L02SCPU, L02SCPU-P, LO2CPU, LO2CPU-P, LO6CPU, LO6CPU-P, L26CPU, L26CPU-P,
L26CPU-BT, L26CPU-PBT

w‘0'0‘0‘0l0‘0‘C.COCOC0'OCO‘O‘Q‘C.COCOCOCOCOCO‘Q‘Q.CCOCOCOC

This manual does not describe the details of the instructions, error codes, special relay (SM), and special register (SD).

LCPU

@ For the instructions, refer to the following.
LTIMELSEC-Q/L Programming Manual (Common Instruction)

@ For the error codes, special relay(SM), and special register (SD), refer to the following.
LTIMELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and Inspection)
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RELEVANT MANUALS

(1) CPU module user's manual

Manual name
<manual number (model code)>

Description

MELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and
Inspection)
<SH-080890ENG, 13JZ36>

Specifications of the CPU modules, power supply modules, display unit,
branch module, extension module, SD memory cards, and batteries,
information on how to establish a system, maintenance and inspection, and
troubleshooting

MELSEC-L CPU Module User's Manual (Built-In Ethernet Function)
<SH-080891ENG, 13JZ37>

The built-in Ethernet function of the CPU module

MELSEC-L CPU Module User's Manual (Built-In 1/O Function)
<SH-080892ENG, 13JZ38>

The general-purpose 1/O function, interrupt input function, pulse catch
function, positioning function, and high-speed counter function of the CPU
module

QnUDVCPU/LCPU User's Manual (Data Logging Function)
<SH-080893ENG, 13JZ39>

The data logging function of the CPU module

(2) Programming manual

Manual name
<manual number (model code)>

Description

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

Detailed description and usage of instructions used in programs

MELSEC-Q/L/QnA Programming Manual (SFC)
<SH-080041, 13JF60>

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

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

System configuration, specifications, functions, programming, and error codes
for SFC (MELSAP-L) programs

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

System configuration and programming using structured text language

MELSEC-Q/L/QnA Programming Manual (PID Control Instructions)
<SH-080040, 13JF59>

Dedicated instructions for PID control

(3) Operating manual

Manual name
<manual number (model code)>

Description

GX Works2 Version 1 Operating Manual (Common)
<SH-080779ENG, 13JU63>

System configuration, parameter settings, and online operations of GX
Works2, which are common to Simple projects and Structured projects

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

Operating methods of GX Developer, such as programming, printing,
monitoring, and debugging
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(4) 1/0 module and intelligent function module manual

Manual name
<manual number (model code)>

Description

MELSEC-L I/0 Module User's Manual
<SH-080888ENG, 13JZ34>

Specifications and troubleshooting of the 1/0 module

MELSEC-L Ethernet Interface Module User's Manual (Basic)
<SH-081105ENG, 13JZ73>

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-L Serial Communication Module User’s Manual (Basic)
<SH-080894ENG, 13JZ40>

System configuration, specifications, procedures before operation, data
communication methods (basic), and troubleshooting of the serial
communication module

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

Details of MELSEC communication protocol (MC protocol) that is used for
data communication between a target device and a CPU module

MELSEC-L CC-Link System Master/Local Module User's Manual
<SH-080895ENG, 13JZ41>

Settings, specifications, handling, data communication methods, and
troubleshooting of the built-in CC-Link function of the CPU module or the CC-
Link system master/local module

MELSEC-L CC-Link/LT Master Module User's Manual
<SH-081012ENG, 13JZ65>

Settings, specifications, handling, data communication methods, and
troubleshooting of the CC-Link/LT master module

MELSEC-L CC-Link IE Field Network Master/Local Module User's Manual
<SH-080972ENG, 13JZ54>

Overview of CC-Link IE Field Network, and specifications, procedures before
operation, system configuration, installation, wiring, settings, functions,
programming, and troubleshooting of the MELSEC-L series CC-Link IE Field
Network master/local module

MELSEC-L Analog-Digital Converter Module User's Manual
<SH-080899ENG, 13JZ42>

System configuration, specifications, settings, and troubleshooting of the
analog-digital converter module

MELSEC-L Dual Channel Isolated High Resolution Analog-Digital Converter
Module User's Manual
<SH-081103ENG, 13JZ72>

System configuration, specifications, settings, and troubleshooting of the dual
channel isolated high resolution analog-digital converter module

MELSEC-L Digital-Analog Converter Module User's Manual
<SH-080900ENG, 13J743>

System configuration, specifications, settings, and troubleshooting of the
digital-analog converter module

MELSEC-L Analog Input/Output Module User's Manual
<SH-081167ENG, 13JZ87>

System configuration, specifications, settings, and troubleshooting of the
analog input/output module

MELSEC-L LD75P/LD75D Positioning Module User's Manual
<SH-080911ENG, 13J246>

System configuration specifications settings and troubleshooting of the
positioning module

MELSEC-L High-Speed Counter Module User's Manual
<SH-080920ENG, 13JZ49>

System configuration specifications settings and troubleshooting of the high-
speed counter module

MELSEC-L Temperature Control Module User's Manual
<SH-081000ENG, 13JZ64>

System configuration specifications settings and troubleshooting of the
temperature control module

MELSEC-L Multiple Input (Voltage/Current/Temperature) Module User's
Manual
<SH-081365ENG, 13JZ76>

System configuration, specifications, settings, and troubleshooting of the
multiple input module

(5) Others

Manual name
<manual number (model code)>

Description

iQ Sensor Solution Reference Manual
<SH-081133ENG, 13JV28>

Operating methods of iQ Sensor Solution, such as programming and
monitoring

CC-Link IE Field Network Basic Reference Manual
<SH-081684ENG, 13JX62>

Specifications, procedures before operation, system configuration,
programming, functions, parameter settings, and troubleshooting of CC-Link
|IE Field Network Basic
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MANUAL PAGE ORGANIZATION

In this manual, pages are organized and the symbols are used as shown below.
The following illustration is for explanation purpose only, and should not be referred to as an actual documentation.

" is used for
screen names and items.

7.1.1 '\ setting method

* The chapter of

(1) Setting\garameters the current page is shown.
1. shows operating (a).Operating\procedure

# 1. Open the "PLC Parameter” glialog box.

procedures. { X2 [Project window > [Parameter] H[PLC parameter]
- -
2. Select the "VO Assignment" tab.
I I b
O shows mouse s
: * T e e
operations. e — e
i i

[ ]is used for items Te—————
in the menu bar and
the project window. o Deseription Referonce

Tove Seiect he ype ofhe connecied modle Page 74, Sesion T 12

Vodsl Name Selectthe mods name of e connected mocile Page 74, Sestion 112

Fons Getthe number of ponts 353 gnes 1o sach st Fage 74, Section 114

g Specty 3 St 10 number or each 9ot Fage 74, Secton 115

Snihntina Confgurethe s sefing o the butn U0 cr nellgent funcion madules. p—r

T e gl f The section of
st Page7s Sesion 7 || |22 .
s e e & '“ £z the current page is shown.
ag
78
Sefting "Start X/Y" enables modification on the start O numbers assigned to connected modules &
shows setting or When *1000" s specified in *Start X/Y" to the slot where a 16-point module is connected, the assignment
operating examples. range of an input mogule is changed to X1000 to X100F.
For details, refer o the following.

) shows reference 4 £11 MELSEC-L CPU Module User's Manual (Function Explanation, Program Fundamentals)
manuals. Point

Setthe type of the connected module in "Type". Seting a different type results in "SPUNIT LAY ERR "
Forthe inteligent funcion module, the 1/ points must also be the same in addition to the 1O assignment sefing.

[~ shows {| 7 |Page 30, Section 422)
reference pages.

Point Pshows notes that
requires attention.

@ shows useful

information.

[T ) s cccssccacacssssscsacasssssassanssssasssannnsssssssnsnses

When an inteligent module is connected, /0 assignment can be omitted by selecting connested modules from "lntelligent
Function Module” in the Project window.

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

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

i Project  Edit Find/Replace  GCompile  Wiew Online  Dsbue  [Diaseno:
Menu bar (T T EIEEY-FLE
[Ex] O [Online] 5> [Write to PLC..] BT B o Y
Select [Online] on the menu bar,
and then select [Write to PLC...]. : Navigation &% 4] [PRG] MAIN
o
. ) ) ) - [ Ea = o 2] 80 |
A window selected in the view selection area is displayed. | [y em—
. . =g Itelligent Function Module
% Pl'OjeCt window E> [Parameter] Global Device Gomment
+| fim Program Setting
o> [PLC Parameter] i Py
Select [Project] from the view selection = zoaram
. . k] MAIN
area to open the Project window. 3 Loos! Devios Gomment
In the Project window, expand [Parameter] and # g Device Memary
select [PLC Parameter]. Device lnital Valie
Jﬁ Project
. . ! il
View selection area (| L User Library
!g Connection Destination
=
»
LUnlabeled
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TERMS

Unless otherwise specified, this manual uses the following terms.

Term Description
Battery A battery to b'e installeld in the CPU modu.le and used for backing up data such as the starl1dard RAM data
and latch device data in case of power failure. The Q6BAT, Q7BATN, and Q7BAT are available.
Display unit Aliquid crystal display to be attached to the CPU module
END cover A cover to be attached to the right side of the rightmost MELSEC-L series module

Extension block

A block where an extension module is connected in an extension system

GX Works2

GX Developer

The product name of the software package for the MELSEC programmable controllers

Main block

A block where a CPU module is connected in an extension system

SD memory card

Secure Digital Memory Card, which is a flash memory device. The NZ1MEM-2GBSD, NZ1MEM-4GBSD,
NZ1MEM-8GBSD, NZ1MEM-16GBSD, L1MEM-2GBSD, and L1MEM-4GBSD are available.

GENERIC TERMS AND ABBREVIATIONS

Unless otherwise specified, this manual uses the following generic terms and abbreviations.

Generic term and abbreviation

Description

Branch module

A MELSEC-L series branch module

Built-in Ethernet port LCPU

LO2CPU, LO2CPU-P, LO6CPU, LO6CPU-P, L26CPU, L26CPU-P, L26CPU-BT, L26CPU-PBT

Extension module

A MELSEC-L series extension module

Programming tool

GX Works2, GX Developer

QnUCPU

A MELSEC-Q series Universal model QCPU

18



PART 1 PROGRAMMING

In this part, fundamental knowledge of programming is described.

CHAPTER 1 BASIC PROCEDURE FOR PROGRAMMING. . ..................... 19
CHAPTER 2 APPLICATION OF PROGRAMMING. . .. ......... ... ... ot 31
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CHAPTER 1 BAsIC PROCEDURE FOR
PROGRAMMING

This chapter describes the basic procedure for programming.

( Start )

Check column

|:| | Creating projects I
A

|:| | Creating programs I

|:| | Converting programs I

|:| | Writing projects I

|:| | Checking operations I

|:| | Saving projects I
( End )

20

Create projects with GX Works2.
(==~ Page 22, Section 1.2)

Create programs.
(== Page 23, Section 1.3)

Convert created programs into ones that can be processed by
the CPU module.
(== Page 25, Section 1.4)

Write the projects to the CPU module.

For the first use of the CPU module, format the used memory
beforehand.

(== Page 26, Section 1.5)

Debug the programs using the monitoring function.

(== Page 28, Section 1.6)

Save the projects.
(=" Page 30, Section 1.7)



CHAPTER 1 BASIC PROCEDURE FOR PROGRAMMING

1.1 System Configuration Example

The following system configuration is used for description throughout this chapter.
CPU module (LO2CPU) Input module (LX42C4)

Output module (LY42NT1P)
Power supply module (L61P) P /

\ END cover (L6EC)

USB connection

GX Works2
*1 Wiring of the power supply module and 1/0O modules are omitted in this illustration.

21
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1.2

Creating a Project

A project is a set of information, such as programs and parameters, which is necessary to operate a programmable

controller.

The following two projects are available.

» Simple project

» Structured project

Create a new project using GX Works2.

O [Project] = [New..]

New Project rg|
Project Type:
et = Cancel
I~ Use Label
PLZ Series:
|Lcpu ~|
PLZ Type:
|LozjLoz-p =l
Language:
|Ladder j
Item Description
— Select a type of project to create. In this chapter, "Simple Project" is selected.
Project Type
Use Label Select this checkbox when using a label for programming. In this chapter, this is not selected.
PLC Series Select a series of the CPU module to use in the project. In this chapter, "LCPU" is selected.
PLC Type Select a type of the CPU module (CPU module model) to use in the project. In this chapter, "L02/L02-P" is selected.
Language Select a language of the program data to use for the new project. In this chapter, "Ladder" is selected.

22
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When performing 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.




CHAPTER 1 BASIC PROCEDURE FOR PROGRAMMING

1.3 Creating a Program

1.3.1 Prior knowledge for creating a program

(1) Device and constants

Devices and constants, such as shown below, are used for creating a program. (==~ Page 288, CHAPTER 5)

/ / Device

X0 MO Ki00
| || TO
l [
To
— | ¥30
X
— | {BIN Kaxio Do 1
Constant
X ¥
—— ————[FROM H5 Ko D10 Ki ki

(2) Concept of I/O numbers

1/0 numbers are automatically assigned.

Power CPU Input Output
supply module | module module
module
64 64
points points
0000 X0010 Y0050
to to to

€l
o

000F X004F YOO8F

Users can also assign 1/0 numbers according to their purposes. (I~ Page 41, Section 2.2)

(3) Program configuration
A main routing program, subroutine program, (I~ Page 46, Section 2.3.3), and interrupt program ([==~ Page

weibolid e Buneas)

56, Section 2.7) can be included in a program.

welboid e Buneaid Joj abpajmouy Joud g
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1.3.2 How to create a program

This section shows how to create the following sample program.

Xi0
| Y20 1 When X10 is turned on, Y20 turns on.
[END
1. To enter X1 0, type X10 at the original cursor
- position and select the contact shown in the left
° figure.
Enter Symbol 1
} =11 | [ox ] it | e |

2. To enter Y20, type Y20 and select the coil shown in
4 [PRG]Write MAIN 2 Step the Ieft figure.
¥10
_| |_
o] Enter Symbol
IS|S] = [ok | et | hep |
n
-If-
+ |+
+|/]+
Eyn
\’
4] [PRG]Write MAIN 2 Step EI
X‘IO 120 X \‘\
0 {END

The program has been created. In the next procedure, convert the program.

24



CHAPTER 1 BASIC PROCEDURE FOR PROGRAMMING

1.4 Converting a Program

Operation of a program is defined after converting its ladder.

) [Compile] = [Build]

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

Point/’

@® To use a label, the program must be compiled.
L1 GX Works2 Version 1 Operating Manual (Common)

@ After modifying a program, it must be compiled.

welboid e BuieAuo) 'L
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1.5 Writing a Project to the CPU Module

Write the project (the program and parameters described in Section 1.4.) to the CPU module. Note that, when the
program is new, the memory (=5~ Page 31, Section 2.1.1) is formatted so that a program can be written to it.

1.5.1 Formatting a memory

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

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

X

Format PLC Memory

 Connection Channel List

Connection Inkerface 'JSB Lo FLC Madule

Target PLC  Metwork Mo, F Skation Mo, F!ost PLC Type FDZ,I’LDZ-P

Target Memory  |EitelElaEe

—Format Type
¢ Do not create a user setting system area (the required system area only)

(o Creake a user setking system area

High speed manitor area From ather station I i] K Steps
(0--15k Steps)
nline change area of multiple blacks ID vl K. Steps

Execute I Close

To check the capacity of the memory after formatting, open the "Online Data Operation" dialog box.

26



CHAPTER 1 BASIC PROCEDURE FOR PROGRAMMING

1.5.2 Writing to the CPU module

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

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

Online Data Operation &

Connection Channel List

‘ Serial Port PLC Module Connection(USE) Syskern Image. ..
g ’m " Read = Write " verify (" Delete

il pLcModule | | Execution Target Dats( [otes )

2) Click this button to mo_ | >
2= EditData l Baramater Brogram l Select Al | Cancel &1 Selactions
select the parameter
Module Name/Data Mame Title Taget  Detail Last Change Target Memary Size
and program =
checkboxes - | PLCData Program Memory/De || ¢ 1) Select the program
— i Program(Program Fis)
automatically. 0 MAIN 2013030 11:16:36 2232 Bytes memory.
5% Parameter
B PLC/Network Remote Password/Switch Sett 2013/M /30 11:16:36 2936 Bytes
- ™} Giobal Device Comment O
I} COMMENT m] Detal| 2013/01/30 11:16:36
- Device Memary I Dt
EMAIN [m] 2013/M /30 111637
Mecessany Setting] Mo Setling / Aready Set ] Sebifitis nesded] / Already Set ]
Wiriting Size Free Yolume Use Volume
5,168Bytes | 1 240,560 5,200 yvtes Refrash |

Related Functions>» Execute Close

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

Point/’

Note that parameter setting is required to operate CPU modules. In this chapter, the procedure for parameter setting is not
introduced since default values are used.(I~=~ Page 350, Appendix 1)

8Npow NdD ou} o) Buup Z'S' L
8INPON NdD 8U3 0} 198fo1d B Bunm G|
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1.6 Checking an Operation of the CPU Module

28

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

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

MODE: On (green) LED status.

V[o]3:{i18 RUN : Off
ERR. : Flashing (red)

2. Move the switch on the front of the CPU module to
the RESET position. (One second or longer)

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

MODEm ERR. MODE: On (green) flashing.
RUN  I/OERR.: [ZU\IE¥¢ii
BAT. USER L

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

4. Move the switch to the RUN position.

MODEm ERR.  JVIOherRe D)
B PL0)S {38 RUN : On (green)
BAT. USER Liasas

\&

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

Point/’

By remote operation, CPU modules can be operated without using switches. (=5~ Page 112, Section 3.12)




CHAPTER 1 BASIC PROCEDURE FOR PROGRAMMING

(2) Checking operation

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

monitor mode.

) [Online] = [Monitor] = [Start Monitoring]

[PRG] MAIN [[=E3]
~

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

while holding the key.) While contacts and coils are conducting, they are shown in blue.
Alternatively, device states can be checked through a display unit. (==~ Page 241, Section 4.2.1)

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

) [Debug] = [Modify Value...]

X

Modify Value

DevicefLabel l Buffer Memory ]

Device/Label

Enter a device to be _>|| jl
turned on or off.
Data Type |Bit ]
arl | OFF Swikch CNJOFF |

Settable Range

Execution Result<< Close

Execution Result

DevicefLabel Data Twpe Setting Value

SINPON ND 8} Jo UoeladQ e Bupayd 9°L

Reflect to Input Colurmn | DeletelC)

For details on current value changing, refer to the following.
L1 GX Works2 Version 1 Operating Manual (Common)

If a program is edited during debugging, the program can be written to the CPU module even while the CPU
module is in the RUN status. (=5~ Page 158, Section 3.23)
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1.7 Saving a Project

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

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

Save As

Save Location:

I C:\Program Files Browse. .. |

‘Workspace/Project List:

‘Warkspace |
‘Workspace Mame: I Workspacel
Project Mame: I projectl
Title: I programl

Save I Cancel

Switch the window by clicking this button
Save as a Single File Format Project... | when you want to use single file format project,
(MELSOFT Mavigator does not support this Farmat, )

Item Description

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

Save Folder Path
clicking the Browse... | button.

Workspace/Project List Select a workspace. Double-click "Workspace" to display a project list.
Workspace Name Enter a name for the workspace.

Project Name Enter a name for the project.

Title ™ Enter a title for the project.

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

CHAPTER 2 APPLICATION OF PROGRAMMING

This chapter describes applications of programming.

2.1 Memory and Files

2.1.1 Memory configuration

The following table lists the memory configuration of the CPU module.

CPU module Memory configuration

L02SCPU, LO2SCPU-P Program memory, standard RAM, standard ROM

L02CPU, LO2CPU-P, LO6CPU, LO6CPU-P, L26CPU, L26CPU-P,
L26CPU-BT, L26CPU-PBT

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

(1) Program memory

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

(a) Processing a program
When a program is executed, data in the program memory are transferred to the program cache memory*1 at

the following timings.
« Initial processing at power-on
« Initial processing at reset

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

(b) Writing to the program memory
When a program is written to the program memory, it is temporarily written to the program cache memory, and

then automatically transferred back to the program memory.
Inside CPU module

1) Data are written to the program
cache memory first. <Drive 0>
Program Program
cache memory
memory (flash ROM)
. (SRAM)
2) After writing to the program
cache memory, the data are
. X automatically transferred to
Programming tool <Drive 3> <Drive 4> the program memory.
Standard RAM Standard ROM
(SRAM) (flash ROM)

Point/

While the CPU module is in the RUN status, automatic data transfer to the program memory can be disabled by setting.
(==~ Page 153, Section 3.22.3)
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(c) Transfer confirmation to the program memory
Program transfer to the program memory can be checked by the following.
» On the dialog box below

Program Memory Transfer Progress

Transferring... &2 %

+ SM681 and SD681

Whether the transfer is in execution or complete can be checked by SM165.

(2) Standard RAM

This memory stores file register files, local device files, sampling trace files, and module error collection files.

(3) Standard ROM

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

(4) SD memory card

This memory stores programs and parameters. To execute a program stored in the SD memory card, perform a
boot operation. (==~ Page 74, Section 2.9)
An SD card memory is required when using the data logging function.

(5) Memory capacity

The following table shows the memory capacity of each memory.

CPU module Program memory Standard RAM | Standard ROM SD memory card
LO2SCPU, LO2SCPU-P —
80K bytes 128K bytes 512K bytes
LO2CPU, LO2CPU-P
LO6CPU, LO6CPU-P 240K bytes 1024K bytes Capacity of the SD memory card
L26GPU, L26CPU-P, 768K bytes used
1040K bytes 2048K bytes

L26CPU-BT, L26CPU-PBT




(6) Memory and data to be stored

CHAPTER 2 APPLICATION OF PROGRAMMING

O: Storable, x: Not storable

Program Standard Standard File name and
SD memory card
File type Memory RAM ROM extension (any Remarks
Drive 0 Drive 3 Drive 4 Drive 2 given name for ***)
Parameter O X O O PARAM.QPA One file per drive
Program O X O O **.QPG —
Device comment O X O O ***.QCD —
Initial device value O X O O ***.QDI —
File register X 0" X X *** QDR —
Local device x 02 x x ** QDL Or::c)fgjl:er
Sampling trace X 02 X X e OTD _
PLC user data X X O O *** CSV/BIN —
Symbolic information™ O X O O 5 —
Drive heading O X O O QN.DAT —
Device data storage file X X O X DEVSTORE.QST —
Module error collection file X 0" X X IERRLOG.QIE —
Boot setting file O X O O AUTOEXEC.QBT —
Remote password O X O O 00000000.QTM —
Latch data backup file X X O X LCHDATO00.QBK —
Backup data file X X X O MEMBKUPO0.QBP —
System file for project batch % % % o SVLDINF.QSL _
save/load
Device data file X X X O DEVDATA.QDT —
Data logging setting file X X @) O LI(_)%?)?%VL(?;IG_G —
Data logging file X X o O *** CSV —
Menu definition file X X O O MENUDEF.QDF —
et | | | 0 ssowvas | -
Backup data file for the iQ Sensor
Solution function (data X X X O =+ QBR'® —
backup/restoration)
Predefined protocol setting file X X O O ECPRTC(;)LL'.S:_I'—I',CPRT —

*1 Store parameters (PARAM.QPA) and intelligent function module parameters (IPARAM.QPA) in the same drive.
Otherwise the intelligent function module parameters are invalid.

Only one file can be stored.
This drive cannot be selected as a storage file by the data logging function. To write data to this drive, perform Write PLC

This is the data of label program configuration information.
LT1GX Works2 Version 1 Operating Manual (Common)
For Simple project (with a label): SRCINF1M.C32 and SRCINF2M.C32. For Structured project: SRCINF11.C32 and

*2
*3
User Data.
*4
*5
SRCINF2I.C32.
*6

This file name depends on the connection type of the iQ Sensor Solution data backup/restoration. (LI iQ Sensor
Solution Reference Manual)
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21 2 Parameter-valid drive

CPU modules operate according to parameter settings. Systems automatically select parameters from those stored in
the drives for CPU module operation, according to the following priority order.

[Priority order]

1) Drive 0 (program memory)
2) Drive 2 (SD memory card)
3) Drive 4 (standard ROM)

Point/’

@ If parameters are set to be booted to an SD memory card, the above priority order is applied after the parameters are
booted to the specified destination. (==~ Page 74, Section 2.9)

® The parameters used by the CPU module can be checked at "Parameter Valid Drive Information" under "PLC Status
Information" on the "PLC Diagnostics" dialog box. (==~ Page 376, Appendix 2)

@ [Diagnostics] = [PLC Diagnostics]

(1) Timing that the parameters take effect

The CPU module automatically searches for parameters in the following timing and operates according to the
parameters stored in the drive.

* When the CPU module is powered off and then on

* When the CPU module is reset

(2) Precautions
Note that if the parameters are written while the CPU module is in operation, the timing that the parameters take
effect varies.

(a) To write a parameter to the drive other than the one in operation:
The CPU module keeps operating according to the current parameters. When the CPU module is turned off
and then on or is reset, newly written parameters take effect according to the priority order.

(b) To write a parameter to the drive where another parameter is currently processed:

Only the device settings become effective immediately after writing is complete. To make all the parameters
effective, power off and then on or reset the CPU module.

34



CHAPTER 2 APPLICATION OF PROGRAMMING

2.1.3 Files

For the files written to the CPU module, information such as written date, file name (if created), and file size are
appended to the file. By monitoring the file through Read from PLC, the file is displayed as shown below.

‘“@ [Online] = [Read from PLC...]

Online Data Operation X
Connection Channel List
’V| Serial Port PLC Madule Comnaction(LISE) System Image. . |
~ Read ™ wirite ™ Verify " Delate ‘
Y] PLC Madule |. Intellgent Function Module | Execution Targst Data( Ko [ Yes )
Tite |
filill Module Data Paremeter+Program | Select Al | Cancel Al Selections|

Module Name/Data hame TitlejProject Name | Target | Detail Last Change Target Memary Size:

™y PLC Data Program Memory. .,
rogram(Program File) Dl
20120405 10:28:40 2232 Bytes
-1 &% Parameter
- B PLCMNEtworkiRemate Password/Switc... 20120405 10:28:40 2954 Bytes
=1 8 Device Memory [ Detail
* B Device Data O

Hecessary Setting( Mo Setting  Aleady Set ) Setif itis needed( N Setting | Already Set )

Writing Size Free Volume Use Yalume
Oiytes | | 1,059, 7hd 5, 196Eyhes Refresh |

Related Functions << Execute Close
U ¢ ]
=
Loo] =

Remote et Clock PLC User Data Write Ttle Format PLC  Clear PLC Memory  Arrange PLC
Operation Memory Memory

ltem Description

A file name consists of a name (up to 8 one-byte or 4 two-byte characters) and an extension.
« File name: Create with uppercase characters only.
« Extension: It is automatically appended according to the specified file type.

L'
4

TR

The following cannot be used as a file name since they are the reserved words of Microsoft Windows®.
File name COM1 to COM9, PRN, LPT1 to LPT9, NULL, AUX, CLOCK$, and CON

EElIE
s9|14 pue AIoWBal\

When using characters, recognition of uppercase and lowercase differs depending on the memory.
» Program memory, standard RAM, standard ROM: Not case-sensitive ("ABC" and "abc" are both considered to be "ABC".)
* SD memory card: Case-sensitive

Update date The date and time when the file was written to the CPU module is displayed.

Except for file registers, at least 64 bytes are added to the capacity of the file created by a user.

Size
2 To display the latest data, click the "Refresh" button.
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(1) Handling

(a) Power-off during online data operation (including reset)

Files in memory are not discarded if the CPU module is powered off or reset during online operation.
However, for SD memory cards, doing so may result in data corruption. Stop accessing to an SD memory card,
and then power off or reset the CPU module. All of SD memory card operations can be disabled by SM606 (SD
memory card forced disable instruction). For the forced disablement of SD card, refer to the following.
[TIMELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and Inspection)

(b) Simultaneous writing to the same file from multiple programming tools

While a file is being written, accessing the file from another programming tool is not allowed. Also, while a file is
being accessed, writing data to the file from another programming tool is not allowed.
To write data to the same file from multiple programming tools, perform one by one.

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

Up to ten different files in a CPU module can be simultaneously accessed from multiple programming tools.

(d) File access into the SD memory card
Accessing into the SD memory card with the SP.FREAD or SP.FWRITE instruction may extend the scan time
as the number of files stored in the SD memory card increases.



(2) File size

CHAPTER 2 APPLICATION OF PROGRAMMING

The size of a file used in the CPU module depends on the file type. Calculate the rough size of each file, referring

to the following table.

File type File size (unit: byte)
Default
+ LO2SCPU, LO2SCPU-P: 2760 (The size can be increased by parameter set‘ting.)*1
« LO2CPU, LO2CPU-P: 2936 (The size can be increased by parameter setting.)”!
* LO6CPU, LO6CPU-P, L26CPU, L26CPU-P, L26CPU-BT, L26CPU-PBT: 2964 (The size can be increased by parameter
setting.)"!
Parameter Reference

- Boot setting — 84 + (18 x (number of files))2

» With CC-Link setting (L1 MELSEC-L CC-Link System Master/Local Module User's Manual)

+ With CC-Link IE Field Network setting (LLAMELSEC-L CC-Link |E Field Network Master/Local Module User's Manual)
» With Ethernet setting (L1 MELSEC-L Ethernet Interface Module User's Manual (Basic))

« With remote password setting — 92 + (the number of target modules x 10)*2, Up to an increment of 172

Intelligent function module
parameter

76 + (28 x the number of modules set) + parameter size for each utility 2

Program

228" + 4 x ((number of steps) + (number of steps reserved for online change))

Device comment

74 + 72 + 8 + (total comment data size of each device)
Comment data size per device = 10 + 10240 xa +40 x b
+ a: Quotient of ((number of device points) + 256)

* b: remainder of ((number of device points + 256)

Initial device value

66 + 44 (number of settings of the initial device value) + 2 x (total number of device points set to the initial device value) + 72
+8

File register

2 x (number of device points)

Local device™

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

« Am, Av = (a1 +a2) = 16) - (a1 + 1) = 16) + 1) x 2
“B=bx2
« Ct, Cst, Cc = ((((c1 +¢2) x 2) = 16) - ((c1 x 2+ 1) = 16) + 1) x 2+ c2 x 2

* Am, Av: Save area sizes of M (internal relay) and V (edge relay), respectively

a1: Start device number of M or V

a2: Number of points of M or V

+ B: Save area size of D (data register) and Z (index register)

b: Total number of points of D and Z

* Ct, Cst, Cc: Save area sizes of T (timer), ST (retentive timer), and C (counter), respectively
c1: Start device number of T, ST, or C

c2: Number of points of T, ST, or C

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

Sampling trace file

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

Apply the following values for N1 and N2 according to the items selected under Additional Information on the "Condition
setting" tab of the "Trace Setting" dialog box.

* N1: When "Time" is selected, apply "4".

* N2: When "Program Name" is selected, apply "8".

PLC user data

Depends on the value and the number of data

Source information

Depends on the specifications of the programming tool

Drive heading

72

Device data storage file

LO2SCPU, L02SCPU-P, LO2CPU, LO2CPU-P: Setting value at formatting (2K to 32K)
LO6CPU, LO6CPU-P, L26CPU, L26CPU-P, L26CPU-BT, L26CPU-PBT: Setting value at formatting (2K to 1024K)

Module error collection file

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

System file for project batch
save/load

136 + (34 x (number of target drives) + 34 x (number of target files7)) + a + b + ¢
« a: Total size of target file names (including" " . , and extension)

* b: Add "34" when sampling trace is registered.

+ ¢: Add "34" when data logging is registered.

Device data file™

70 + 8 x (number of target devices™®) + ((number of word device points) + (a + 16) + (18 x b = 16)) x 2
+ a: Number of bit device points (other than timer, retentive timer, and counter)
* b: Number of bit device points (timer, retentive timer, and counter)
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File type

File size (unit: byte)

Data logging setting file

Refer to the following.
[1QnUDVCPU/LCPU User's Manual (Data Logging Function)

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

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

Refer to the following.
L1iQ Sensor Solution Reference Manual

Predefined protocol setting file

65532

*1 The value is adjusted by the system so that the total number of bytes including the network parameter settings becomes
multiple of four.

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

*3 This value (228) is set by default. (It varies depending on parameter settings.)

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

*5 This file is used only when the project data batch save/load function is used.

*6 Count a contact and coil together as one device for the timer, retentive timer, and counter.

*7 The device data file is not included in the number of files.
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CHAPTER 2 APPLICATION OF PROGRAMMING

(3) Program file structure

The following shows a program file structure.

Program file structure

N
. 57 steps
File header } (default)
Execution program \ These areas are reserved
in increments of file size units.
Reserved area for
online change 500 steps
J
Item Description
File header This area stores data such as the name, size, and created date of files. The file header size ranges from 43 to 59 steps (172 to 236

bytes) depending on the setting made in the Device tab of the PLC Parameter dialog box.

Execution program

This area stores the created program.

Reserved area for
online change

This area is used when the number of steps is increased after writing data in the RUN status. (Default: 500 steps (2000 bytes) After the
online change is complete, remaining number of steps for this area is displayed. The setting value can be changed in the "Online Data
Operation" dialog box. (It can be changed while online change is performed.)
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(4) Memory capacity

(a) File size unit for each memory area

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.

Memory area
CPU module
Program memory Standard RAM Standard ROM SD memory card
L02SCPU, L0O2SCPU-P —
L02CPU, LO2CPU-P, LO6CPU, 128 steps (512 bytes)
LO6CPU-P 1 step (4 bytes) 128 steps (512 bytes)
32K bytes
L26CPU, L26CPU-P, L26CPU-BT,
L26CPU-PBT 512 steps (2048 bytes)

(b) Calculation example of memory capacity

EI Memory capacity when the parameters and program are written to the program memory.

[Conditions]
* Program file to be written: MAIN.QPG (525 steps (2100 bytes))
« Parameter file to be written: PARAM.QPA (2936 bytes)
» Reserved area for online change: 500 steps (2000 bytes)

The memory capacity is calculated in units of file sizes of the CPU module to be written. For a program
memory, the file size unit is 1 step (4 bytes).

« Calculation of program file size

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

525 + 500 = 1025 steps (4100 bytes)

« Calculation of parameter file size

Since the parameter file capacity is 2936 bytes, it occupies 734 steps (2936 bytes) in the program memory.

[Result] Program size + parameter file capacity = 1025 + 734 = 1759 steps (7036 bytes)

Point/’

Memory capacity can also be calculated from a programming tool.
O [Tool] = [Confirm Memory Size...]

For calculation of memory capacity using a programming tool, refer to the following.
[ IManual for the programming tool used




CHAPTER 2 APPLICATION OF PROGRAMMING

2.2 1/0 Number

This section describes the /O number assignment required for data communication between the CPU module or its
built-in functions and I/O modules or intelligent function modules.

2.2.1 Concept of /0 number assignment

(1) Purpose of /0 number assignment

1/0 numbers can be assigned with any given number for the following purposes.

(a) Reserving points for future module changes

The number of points can be reserved to prevent the I/O number modification when the current module is
changed in the future to the one with the different number of occupied I/O points.

(b) Preventing I/0 numbers from being changed

The change in the I/0O 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 /0 numbers to those used in the program
When the 1/0 numbers used in the actual system differ from those in the program, the 1/0 numbers of each
module can be changed to the ones in the program. If any of the I/O modules whose number of I/O points are
other than 16 fails without I/0 assignment setting, the 1/0 numbers assigned following to the failed module may
change, leading to a malfunction. For this reason, making the 1/0 assignment setting is recommended.

J8qunN O/l ¢’
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(2) /0 number assignment

The I/O numbers are represented in hexadecimal.

the L26CPU-BT.

The following is an example of an I/O number assignment to

Power CPU module Branch Input Intelligent Input Output Output
supply (built-in 110 module module function module module module
. module function and module
Main block built-in CC-Link
function)
16 32 16 16 16
points points points points points
0000 0030 0040 0060 0070 0080
to to to to to to
002F 003F 005F 006F 007F 008F
Power Extension Input Output Intelligent Input
supply module module module function module
module module
Extension block 1
16 16 32 16
points points points points
0090 00AO0 00B0 00D0
to to to to
009F 00AF 00CF 00DF
The start I/O numbers are as below.
L02SCPU, L02SCPU-P, L02CPU,

- L02CPU-P, LO6CPU, L0O6CPU-P, L26CPU-BT, L26CPU-PBT
arget L26CPU, L26CPU-P
Default 1/0 assignment Default 1/0 assignment
Built-in 1/0 0000y Change allowed 0000y Change allowed
Built-in CC-Link — — 0010y Change allowed
Following modules (Main block)
* The module to the right of a CPU module (when a
branch module is not connected, or connected to
the left of the END cover) 0010y Change allowed 0030y Change allowed
« The module to the right of a branch module (when
a branch module is connected to the right of a CPU
module)
Following modules (Extension block)
» The module to the right of an extension module
(when a branch module is connected to the left of Consecutive Consecutive
the END cover) number from the Change allowed number from the Change allowed
« The module to the right of a branch module (when previous block previous block
a branch module is connected to the right of an
extension module)

The start I/0O number does not need to be assigned for the built-in Ethernet port, branch module, extension
module, RS-232 adapter, RS-422/485 adapter, and END cover.



CHAPTER 2 APPLICATION OF PROGRAMMING

2.2.2 I/0 number assignment

(1) Setting method
To assign I/O numbers, open the I/O Assignment tab. (=5~ Page 353, Appendix 1.2)

\Q Project window = [PLC Parameter] = [Parameter] = [I/O Assignment]

110 Assignment

Mo, Slat Type Model Marne Paints Skark =y B Switch Setting |
0 |PLC PLZ - -
1 [PLC Built-in If0 Funckion  + 16Pqinks - ) Detailed Setting |
2 |PLC Built-in CC-Link. - 32Paints -
3 |of*-m) = - Select PLC bype |
g_IEY, = a4 Select module
5 |22 - -
6 |33 - -
7 |H-4 - - -

Assigning the I/O address is not necessary as the CPU does it automatically.
Leaving this setting blank will not cause an error bo occur,

Point/’

In the 1/0 Assignment tab, the following settings are also available
* Response time from /O (I/O Response Time) (==~ Page 102, Section 3.8)
* CPU module operation upon an error ([~ Page 103, Section 3.9)
* CPU module operation upon hardware failure of an intelligent function module (==~ Page 104, Section 3.10)
« Switch setting of intelligent function modules

J8qunN O/l ¢’
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(2) Precautions

(a) Type setting
The type set in the I/O Assignment tab must be the same as that of the connected module. Setting a different
type may result as follows.

Type specified in the 1/0
Connected modules e p. edt Results
Assignment tab

* Intelligent

* Branch

* Branch (for LA1S
Extension)

* Input module
* Output module
* 1/0 combined module

* Input

* Output

* I/O Mix

* Branch "SP.UNIT.LAY.ERR." occurs.

* Branch (for LA1S
Extension)

Intelligent function module

* Empty

* Input
Branch module * Output

* 1/0 Mix

* Intelligent

Modules other than a branch module Empty Regarded as Empty

Error does not occur but incorrect operation may be caused. Or

Other combinations - "PARAMETER ERROR" (error code: 3000) is detected.

For intelligent function modules, the number of I/O points must be the same.

(b) /0 points of modules
The number of I/O points for each module selected in the I/0O Assignment tab is set in priority to those of
connected modules.
« If the preset number of I/O points is less than those of connected I/0 modules, the available points for the
connected I/0 module are decreased. (For example, If the number of I/O points is set to 16 points in the
I/O Assignment tab to the module where a 32-point input module is connected, the second half 16 points
of the 32-point input module are invalid.)
« If the preset number of I/0O points exceeds those of connected I/O modules, the exceeded number of
points will not be used.

Set the last /O number within the 1/0O point range. Failure to do so causes "SP. UNIT LAY ERR.".

(c) Start XY setting
Note that, in the following two cases, the start XY setting may be duplicated. ("SP.UNIT.LAY.ERR." occurs if the
start X/Y is duplicated.)
« Start XY values are not in the correct order.
* Modules with and without the start XY setting (automatically assigned module) are mixed.
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23 Scan Time Structure

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

( Power-on or reset )

I

‘ (==~ Page 45, Section 2.3.1)

Initial processing

v
= i
T ‘ Refresh processing ( Page 46, Section 2.3.2)
, l
= ‘ Program operation (=" Page 46, Section 2.3.3)
3
(%]
v
‘ END processing (==~ Page 47, Section 2.3.4)
2.3.1 Initial processing

The CPU module performs preprocessing required for program operations. The preprocessing is executed only once
when any of the operations described in the following table is performed to the CPU module. When initial processing is
completed, the CPU module is placed in the operation status set by the switch. (I=5~ Page 48, Section 2.4)

O: Performed, x: Not performed

NN

ww

s

CPU module status 5. 8

i L o 4

Initial processing item Changed from STOP to 53

Powered-on Reset - g ®

RUN )

" =

The 1/0O module initialization O @) X g §

Q €

Boot from an SD memory card O @) X @
PLC parameter check O @] @]
Initialization of devices outside the latch range (bit device: off, word o o %

device: 0)

Automatic I/O number assignment to connected modules O O O
CC-Link IE Field Network information setting O O X
Intelligent function modules switch setting O O X
CC-Link information setting O O X
Ethernet information setting O @) X
Initial device value setting O O @)

*1 The operation indicates that the status is changed back to RUN without resetting the module after any program or
parameter was changed in the STOP status. (The switch is set from STOP to RUN (the RUN LED will flash), then back
to STOP and to RUN again.)

Note that the PLS, OP instruction (instruction for pulse conversion) may not be executed properly with the above
operation. This is because the previous information may not be inherited depending on the program changes.
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2.3.2 Refresh processing of input/output modules or intelligent
function modules

The CPU module performs the following before 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

For details on refresh processing, refer to ==~ Page 51, Section 2.6.

2.3.3 Program operation

A main routine program repeatedly executes its operation from the step 0 to the END or FEND instruction. This

program is executed from the step 0 for every scan.
Step 0

.......

H— K

Main routine program Program
execution

_| |——< >— > 1 scan (After completion

of END processing,
an operation is repeated

{ | starting from step 0.
—iEND/FENEﬂ— .END/FI.END ' starting from step 0.)
instructions :

END processing

A main routine program can be divided to main routine and subroutine programs. A subroutine program is from a
pointer (P *) to the RET instruction, and is created between the FEND and END instructions. 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.
Program A
Main routine program

- [FEND il

- PO
| ——vio
Subroutine
program 1
- [RET !
| P8
e
Subroutine
program 2
———TRET T
(Pl
—f (12
Subroutine
program 3
- TRET !

————{END 1

Pointer*

*1 Pointer numbers do not need to be specified in ascending order.
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CHAPTER 2 APPLICATION OF PROGRAMMING

Use a subroutine program for the purposes such as the following.
« Handle the program that is executed several times in one scan as a subroutine program so that the entire

number of steps can be reduced
» Handle the program that is executed under the specific condition as a subroutine program so that the scan

time can be decreased

Point/’

@ A subroutine programs can be managed as one separate program (standby type program). (I~ Page 66, Section 2.8.3)
@ Subroutine programs can be configured with the nesting. (==~ Page 335, Section 5.9)

@ Using an interrupt pointer in a subroutine program changes the program to an interrupt program. (I~5~ Page 56, Section
2.7)

2.3.4 END processing

END processing includes the following.
» Link refresh with CC-Link IE Field Network master/local module
» Link refresh with CC-Link IE Field Network Basic
» Auto refresh with intelligent function module
« Intelligent function module dedicated instruction processing
» Device data latch processing
» Service processing
» Watchdog time reset
» Self-diagnostics processing
» Special relay/special register value setting (only for those that should be set during END processing)

Point/’

When a constant scan is set, 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.

Buissaooid NI ¥'€°2
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2.4 Operation Processing of the CPU Module for Each
Operating Status

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

(1) Operation processing in the RUN status

RUN status is a status where 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 module parameter setting when its
status is changed to RUN. (==~ Page 101, Section 3.7)

» 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 program operations after its operating status is
changed from STOP to RUN varies depending on the system configuration and/or parameter settings.
(Normally, it takes one to three seconds.)

(2) Operation processing in the STOP status

Stop status is a status where the operation is stopped. The CPU module status will be changed to STOP when a
stop error occurs.

(a) Output status when entering the STOP status

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

(3) Operation processing in the PAUSE status

PAUSE status is a status where program operations are stopped after operations are performed for one scan,
holding the output and device memory status.
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(4) Operation processing when operating status of the CPU module changed
The operation processing of CPU module performs the following according to the RUN/STOP status.

CPU module operation processing

RUN/STOP Program Device memory
status operation External output
. ML S,TC,D Y
processing
The CPU module The CPU module saves the The CPU module saves the
executes the output (Y) status immediately The CPU module holds the device memory | output (Y) status immediately
RUN — STOP program until the before its status is changed to status immediately before its status is before its status is changed to
END instruction STOP and turns off all the changed to STOP. STOP and turns off all the
and stops. outputs. outputs.
The CPU module holds the device memory
The CPU module The CPU module outputs data status immediately before its status is The CPU module outputs data
STOP s RUN executes the according to the output mode changed to STOP. according to the output mode

program from the
step 0.

parameter setting. (==~ Page
101, Section 3.7)

Note that the CPU module uses initial
device values if those values are present.
Local device data are cleared.

parameter setting. (=~ Page
101, Section 3.7)

Point/

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

» Refresh processing with I/O modules
» Refresh processing with CC-Link IE Field Network master/local module
» Refresh processing with CC-Link IE Field Network Basic

» Auto refresh processing with intelligent function modules

« Intelligent function module dedicated instruction processing (completion processing only)
» Self-diagnostics processing
» Service processing

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

» 1/O monitor or test operation from a programming tool
* Read/Write data from/to external devices using the MC protocol

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

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

(1) When a momentary power failure occurs for a period shorter than the
allowable power failure time
The CPU module registers error data and suspends the operation processing. The CPU module, however,
continues measurement in the timer device and holds the output status.
* When resume start is specified for the SFC program, data in the system is saved.
» The CPU module restarts its operation processing.

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

EI 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.

Instantaneous power
failure occurred. Power recovery

ENDO \ /ENDO END
| | | |

[ I I |
4—‘% The CPU module suspends

its program operation.

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

The CPU module starts its operations initially and the operation processing will be the same as that when either
of the following is performed.

» Powering off and then on the CPU module

* Resetting the CPU module
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2.6 Processing of Inputs and Outputs

The CPU module can batch-access the general-purpose 110”1, 1/0 modules, and intelligent function modules before
program operation (refresh processing). Note that 1/0 processing can be performed upon execution of an instruction
by using a direct access device in the program. (direct processing)

Compared to the refresh processing, data acquisition is faster in direct processing while more time is required for
processing of each instruction.

*1 The general-purpose input is an input signal received by the general-purpose input function of the built-in /O function.
The general-purpose output is an output signal sent by the general-purpose output function of the built-in 1/O function.

2.6.1 Refresh processing

(1) Outline of the processing

The following describes the details of the refresh processing.

(a) Input
Before starting a program operation, the ON/OFF data in the general-purpose module and input module are
collectively loaded to the General-purpose input/input module access area of the CPU module. When a
program is executed, the ON/OFF data in the input (X) device memory are used for operation.

(b) Output
The program operation result for output (Y) is output to the output (Y) device memory for every operation.
Before starting a program operation, the ON/OFF data in the output (Y) device memory are collectively output
to the general purpose output or output module.
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(c) Process flowchart

CPU module
r—-"""""—""""""""¥r/——, T 1
| Remote input — : Network
| CPU «; ¢ Built-in network 5 |
. refresh area "1 . ) . dul
| (operation processing (CC-Link IEF Basic) | module
. area) o A i
| 3) Input (X) Programmmg . Built-in CC-Link | |
i N, device tool input area "2 |
|| xo memory ' Input
| |HF General-purpose | refresh Input .
' input/input - 1) ] 1) module
| module access |
! area General-purpose| -~
| input |
| Built-in network*5 |
i 4) (CC-Link IEF Basic) |
' ¥ tput (Y o - i
| lv22 c?:vi‘::‘; ) [ Buitincclinkd | |
I HF——Y20 - 3 N '
,| memory 2)
| > >—>| General-purpose output |—O |
i 5) AN | Output
! refresh Output N~
| | module _/O\
o] I J
»  Network
module
*1 The remote input refresh area indicates the area to be used when refresh is set to the input (X) in CC-Link IE Field
Network, CC-Link IE Field Network Basic, or CC-Link. Data in the remote input refresh area are refreshed during END
processing.
*2 Data in the programming tool input area can be turned on or off by the following:
- Test operation of a programming tool
- Writing data from a network module
- Writing data from an external device using the MC protocol
- Writing data using the simple PLC communication function
*3 Data in the output (Y) device memory can be turned on or off by the following operation.
- Test operation of a programming tool
- Writing data using a program
- Writing data from a network module
- Writing data from an external device using the MC protocol
- Writing data using the simple PLC communication function
*4 This applies only to the L26CPU-BT and L26CPU-PBT.
*5 This applies only to the Built-in Ethernet port LCPU.
ltem Description
Before program operation, input data (1)) are collectively read out from the general-purpose input and input
Input refresh modules, the OR processing with the programming tool input area and remote input refresh area is executed, and
then the data are stored in the input (X) device memory.
Output refresh Before program operation, data in the output (Y) device memory (2)) are collectively output to the output module.
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Execution of an input
contact instruction

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

Execution of an output
contact instruction

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

Execution of the OUT
instruction

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




CHAPTER 2 APPLICATION OF PROGRAMMING

(2) 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. The following shows response delay examples.

[Example]
5 }_’f? vsE )_{ A program that turns on the output Y5E
' when the input X5 is turned on.
* Y5E turns on at the earliest timing
0 END O 5I END O M : Input refresh
- ., ! ":-_ [ : Output refresh
ON ‘
OFF 1
External contact C
ON.
x5 _OFF
SPQ module 'ON
evices
Y5E OFF |
'ON
External load OFF
Delay time

(minimum 1 scan

* Y5E turns on at the slowest timing

0 END O 5|6 END 0 M : Input refresh
- ":- ! ":-_ A : Output refresh
ON | | ‘
OFF

External contact : :
{ON ;
X5 OFF

Y5E OFF |

‘ON

OFF T

Delay time

External load

(maximum 1 scan)
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2.6.2 Direct processing
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(1) Outline of the processing

Data input and output are performed using a direct access input (DX) or direct access output (DY).

CPU module
| CPU
| (operation processing area) 2)
| Programming
I tool input
| 4) Input (X) area*!
device 1)
i DX0 memory Input module T
I 3) General—purpose_/
5) input -
/ Output (Y)
| device
| I—(DY25>— 6) _| memory*2
General-purpose \O’
output AN
N 7
Output module —Q

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

ltem Description

The OR processing is performed between the input information of the input module (1)) and the input data of the
programming tool (2)) or general-purpose input(3)). The result is stored in the input (X) device memory and is
used as input data (4)) to execute the program.

Execution of an input
contact instruction

Execution of an output

contact instruction Output data in the output (Y) device memory are read out (5)) and the program is executed.

Execution of the OUT The operation result of the program (6)) are output to the general-purpose output and output module, and stored
instruction in the output (Y) device memory.
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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. The following shows response delay examples.

[Example]
55 }jff’ DYSE )_{ A program that turqs on the output Y5E
when the input X5 is turned on.
* DYS5E turns on at the earliest timing
0 55 56
I I I
ON

'\ ON
DX5 %
CPU module ) (External contact) : ON

devices f
DY5E OFF

(External load) »‘—L Delay time

* DYS5E turns on at the slowest timing
0 55 56 END O 55 56
| | | |

External contact Mz‘

M : Input refresh
M : Output refresh

External contact

DX5
CPU module | (External contact)
devices DY5E OFF: ,
(External load) Delay time

(maximum 1 scan)

Buissaooud 10211Q 2°9°2
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2.7 Interrupt Program

An interrupt program is from an interrupt pointer (I0) to the IRET instruction.

~

e ]
4| ‘ (

Main routine < !

program — P—(

~-Indicates the end
% of the main routine
———{FEND 1 program.

r

Interrupt ! (
program (10) < :

F———{IRET 1

(129
Interrupt ! (
program (129) < :
— TIRET !
——EnD 1

Interrupt pointer

The interrupt pointer number (I00) varies depending on the interrupt factor. (=5~ Page 339, Section 5.11) When an
interrupt factor occurs, an interrupt program of the interrupt pointer number corresponding to that factor is executed.

(Interrupt program are executed only after the corresponding interrupt factor occurs.)

An interrupt factor for An interrupt factor for
10 occurred. interrupt program (129) occurred.

Main routine Execution ¥ Execution Execution
program
Interrupt ~ ________ ) Execution

program (10)
IRET

Interrupt
program (129)
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CHAPTER 2 APPLICATION OF PROGRAMMING

(1) Creating an interrupt program
Create interrupt programs between the FEND and END instructions in the main routine program. Before

executing any of interrupt programs of 10 to 115, 123 to 131, or 150 to 1255, allow an interrupt by the El instruction.
Program A

Main routine program

——————{FEND 1
— F——10

—{IRET 1

132
Interrupt — —v11

program
— TIRET !

ne — ——v12

‘| | ——————IRrET b

——END 1

Interrupt pointer™ "2

*1 The pointer numbers do not need to be specified in ascending order.
*2 Ensure that there is no overlap of interrupt pointer numbers.

Point/’

Interrupt programs can be managed as one separate program (standby type program). (==~ Page 66, Section 2.8.3)

(2) Restrictions on creating an interrupt program

(a) 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.

ae PLS[MO] ne PLS[MO]
END 0 10 JIRETEND 0 END 0 10 J/IRET END O
ON_ |
xom :
'ON .
wo OFF

— Turns off by executing the PLS MO instruction.

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

(b) El and DI instructions

Do not execute the El or DI instruction during interrupt program execution.

(c) Timer (T) and counter (C)

Do not use the timer (T) and counter (C) in interrupt programs.

S7
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(3) Operation when an interrupt factor occurs
The following restrictions are applied to the interrupt program 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 occurred.

Interrupt enabled (EI)

Main routine z
program

Interrupt Execution

program

Not executed since
execution status of the
interrupt program is
disabled (DI).

Executed when execution
status of the interrupt program
becomes enabled.

When the same interrupt factor occurs more than one time before the interrupt program execution status is
enabled, the interrupt factors of 10 to 115, 128 to 131, 145, 150 to 1255, and fixed scan execution type programs
are stored only once. Note that all interrupt factors occurred are discarded if they are masked by the IMASK
instruction.

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

The CPU module executes the interrupt program as soon as the interrupt program execution status is enabled
after the CPU module status is changed to RUN.

STOP/ PAUSE RUN
— RUN
Interrupt factor occurred. Interrupt enabled (EI)

e S T S—

Main routine
program

Interrupt Execution

program

Executed after the CPU module exits
the STOP or PAUSE status and enters

Not executed since
the CPU module is in
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the STOP or PAUSE
status.

the RUN status, and execution status of
the interrupt program becomes enabled.
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(c) When multiple interrupt factors simultaneously occur in the interrupt program

execution enabled status
The interrupt programs are executed in the order of priority of the interrupt pointers (I00) (==~ Page 339,

Section 5.11).

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

Interrupt ;
enabled (El) interrupt factors
Main routine é
program

High Interrupt program _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ & e o ____

(150)
Priority zT;gg;th program _ _ _ _ oo Moo,
Execution
Low Interrupt program  _ _ _ _ _ _ ___________ -
(1150) Y
Wait status IRET

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

occurs

When the same interrupt factor as that of the interrupt program being executed occurs more than one time
before completion of interrupt program processing, the interrupt factors of 10 to 115, 145, and 150 to 1255 are
stored only once, and then the interrupt program corresponding to each stored interrupt factor is executed after
completion of current interrupt program execution. The interrupt factors of 128 to 131 and fixed scan execution
type programs are all stored, and then all the interrupt programs corresponding to interrupt factors are
executed after completion of current interrupt program execution.

(e) When an interrupt factor occurs during link refresh
The link refresh is suspended and an interrupt program is executed. Even if the Block data assurance per
station setting is enabled in the CC-Link IE or MELSECNET/H network, this setting does not work when a
device set as a refresh target is used in the interrupt program. In the interrupt program, do not use any refresh
target device. For the Block data assurance per station setting, refer to the following.
[TIMELSEC-L CC-Link IE Field Network Master/Local Module User's Manual

10ms 10ms 10ms 10ms

Interrupt factor

e
S
N

Link refresh is suspended and

interrupt program is executed.

Interrupt program execution

Link refresh execution

59
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(f) When an interrupt factor occurs 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.

(4) Processing at program execution type change
When the program execution type is changed from the scan execution type to the interrupt, the CPU module
saves and restores the following data. (=5~ Page 324, Section 5.6.3)
« Data in the index register
» File register block number
Whether to save and restore the data above can be set by parameter. When the data are not saved or restored,
the overhead time of the corresponding interrupt program can be shortened. (==~ Page 378, Appendix 3.1)

(5) Precautions

(a) When the same device is used
During execution of an instruction in a main routine program, an interrupt program may be executed,
suspending the processing of the instruction being executed, resulting in a device data inconsistency. Take the
following measures to prevent device data inconsistency.
+ Do not directly specify the device where the data are written by the interrupt program in the main routine
program. Use the data in another device by moving the data with the transfer instruction.
+ Disable interrupts with the DI instruction if instructions that may cause inconvenience for the main routine
program are used. Note that interrupts do not occur during accessing the device of the corresponding
argument of the instruction. For this reason, data inconsistency does not occur in units of arguments.
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CHAPTER 2 APPLICATION OF PROGRAMMING

Executing Multiple Programs

Multiple programs can be stored in the CPU module by changing the file names of programs. Dividing a program by
process or function allows simultaneous programming by multiple engineers.

— Control by one program —

| Dividing one program
! into multiple programs.
EEEEE)

Program A

Control data A

|
Program B v

Divide a program
on the basis of each
control data and
register them.

Control data B

|
|
|
|
:
|
Programn Y

Control data n

The following settings are required after creating multiple programs.

‘@ Project window = [Parameter] = [PLC Parameter] = [Program]

| Prouram [ame Execute Type Fized Scan Interval In Unit -~
Ml 1 [mamnz Fixed Scan 400 |ms -
Programs are executed cmgp || 2 [Maln Tnikial - -
in this order. U5 [mam: Scan - -
[ 4 - - |
Setting item Description Reference
Enter the name (file name) of the program to be executed in the CPU
Program Name —
module.
"Initial” (initial execution type program) This program is executed only once when the CPU module is powered on Page 63,
Ype prog or its status is switched from STOP to RUN. Section 2.8.1
. This program is executed once in every scan, starting in the next scan of Page 65,
"Scan" (scan execution type) ) o ) . )
which the initial execution type program is executed and later. Section 2.8.2
"Wait" (standby type program) This program is executed only when requested Page 66,
yype prog prog y 4 ' Section 2.8.3
Execute Type - - . e . :
This program is executed at time intervals specified in "Fixed scan interval"
and "In Unit".
. . ) « Fixed Scan Interval: Enter the execution interval of fixed scan execution
"Fixed Scan" (fixed scan execution type . ) . ) . Page 69,
type program. The setting range varies depending on the setting unit. Section 2.8.4

program)

- When the unit is "ms": 0.5 to 999.5ms (in increments of 0.5ms)
- When the unit is "s": 1 to 60s (in increments of 1s)
« In Unit: Select the unit ("ms" or "s") of the fixed scan interval.

How to use a local device file can be set for each program by proceeding to another dialog box. (=5~ Page 347,
Section 7.2 (2))
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(1) Program sequence in the CPU module

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

changed from STOP to RUN. Use an appropriate type of program as required.

(Power-on or STOP— RUN )

v

Initial execution
type program

v

END processing

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

Scan execution
type program

I

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

Fixed scan execution
type program

-------- Executed at specified
intervals.

Standby type
program

Executed upon request.

— Program execution sequence

-- - - % Program execution when

a subroutine program or
interrupt program is called
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2.8.1 Initial execution type program

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

executed, like initial processing to an intelligent function module.

Control by one program Creating an initial execution type program
Program A
L !
| Processing L » Initial execution
| performed once | type program
L e e e e - - |
One program is divided into
i an initial execution type program
Program B and scan execution type program.
L !
Processing performed | | Scan execution
| in every scan | type program
Lo - )

(1) Processing
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.
( Power-on or STOP—RUN )

e :
I A, | N
‘ Initial execution 1
i type program A ‘
‘ |
| Initial execution ‘ If there are multiple initial execution
‘ type program B ! 1 scan ¢ type programs, the CPU module
| 1 ‘ executes them starting from the one
‘ v ! that was set first.
| Initial execution ‘
‘ type program n i .
e

swelboid o|dynpy Bunnoexy gz
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SR
Scan execution
type program
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(2) 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.

Since the CPU module stores the initial scan time into the special register (SD522 and SD523), the initial scan
time can be checked by monitoring SD522 and SD523. (Accuracy: £0.1ms)

| sps22 | sps2s |

|—> Stores the initial scan time of 1ms or less (unit: us)

» Stores the initial scan time. (in increments of 1ms)

El If the stored values in SD522 and SD523 are 3 and 400 respectively, the initial scan time is 3.4ms. Even if
the WDT instruction (instruction that resets the watchdog timer) is executed in the program, the
measurement of the initial scan time continues.

Point/’

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) Initial execution monitoring time

Initial execution monitoring time is a timer for monitoring initial scan time.

‘@ Project window = [Parameter] = [PLC Parameter] = [PLC RAS]

WDT{Watchdog Timer )3etting

WOT Setting 200 ms {10ms--2000ms)
Set initial execution monitoring time. ————p| ﬁété?!gﬁfne;#gﬁg 30 ms (10ms--2000ms]

—

The setting range is 10 to 2000ms (in increments of 10ms). No default value is set.

(4) Precautions on programming

Initial execution type programs do not support the instructions that require several scans (instructions with
completion device).

El SEND, RECV and similar instructions
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2.8.2 Scan execution type program

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

type program is executed and later.

STOP — RUN
Power-on — RUN

L 1st scan L 2nd scan L 3rd scan _|_ 4th scan
END processing | (H = [
Initial execution type program P 8
0 END 0 END 0 END
Scan execution type program A — — —
{ 0 END f 0 END f 0
Scan execution type program B ——- — —
50 EN f 0 EN
Scan execution type program C —
Scan time -

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.

welboud adA} uonnoaxs ueds Z'g'Z
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2.8.3

Standby type program

Standby type program is executed only when its execution is requested. This type of program can be changed to any

desired execution type by a program instruction. This program is mainly used for the following purposes.

66

* Program library
Standby 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 standby type program.

Scan execution type program Scan execution type program

Main routine

Main routine ‘
program

program i

P100 Subroutine

program | DR RRPESET
10 Interrupt \( P100 Subroutine !

] program ‘ program ‘
T T T ‘ 10 Interrupt ‘

! program ‘

| ]

* Program type change

Standby 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 standby ("Wait") type program in the PLC Parameter
dialog box can be changed to a scan execution type program and executed in the program.

(1) Execution method

Execute standby type programs in either of the following methods.

» Create subroutine and interrupt programs in a standby type program and execute the standby program upon
interrupt or a call such as by a pointer.
» Change a standby type program to any other execution type using instructions.
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(a) Executing upon an interrupt or a call such as by a pointer
When creating subroutine and/or interrupt programs in a single standby 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 (standby type program)
P500

— F—(v10

——{RET H
P508
— ¥t
——————LRET b
P501
— ——(v12
——[RET B

——{END 3

T
Use a common pointer.

After execution of the standby type program, the CPU module re-executes the program that called a program in
the standby type program.

CALL P100 instruction execution Interrupt factor occurred.
END processingl END processing l END processing
Main routine program o Ll I I H

_— e ——

Subroutine program in P100 RET
a standby type program A

weiboid adAy Agpuels €8¢
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Interrupt program in 10 IRET
a standby type program —

Point/’

Use common pointers. (== Page 336, Section 5.10) If local pointers are used, subroutine programs in a standby 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. (=5~ Page 72, Section
2.8.5)
In the following figure, the PSCAN instruction changes the program "DEF" to a scan execution type program
and the PSTOP instruction changes the program "ABC" to a standby type program.

MO

[ [PSCAN  “DEF”

[PSTOP  “ABC”

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

(2) Restrictions on creating a execution type program
Unavailable devices depend on the program type (subroutine program or interrupt program) or the execution type

changed by an instruction.



2.8.4

CHAPTER 2 APPLICATION OF PROGRAMMING

Fixed scan execution type program

Fixed scan execution type program is a program executed at specified time intervals. This type of programs, unlike

interrupt programs, can be interrupted in units of files without interrupt pointers or the IRET instruction. For the

restrictions on programming, refer to [<5~ Page 57, Section 2.7 (2). The restrictions on programming are the same as

those for interrupt programs.

Fixed scan interval

END processing

Condition e
established i f

Scan execution . —]
type program
Fixed scan execution |—{

type program

Point/’

Condition
established

To execute a fixed scan execution type program, execute the El instruction in the initial execution type program or scan

execution type program to enable interrupts.
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(1) Processing

(a) When two or more fixed scan execution type programs exist

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

(b) When both fixed scan execution type program and interrupt program exist

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

(c) When the execution condition is established during 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

*2

Fixed scan interval

|
|

" 1

Condition  f—e——»
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.

(2) Processing at program execution type change

For how to save and restore data in the index register when the program execution type is changed, refer to (==~
Page 60, Section 2.7 (4). The method is the same as that for interrupt programs.
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(3) Precautions

(a) Execution interval of a fixed scan execution type program
Execution interval of a fixed scan execution type program may increase from the preset interval depending on
the time set for disabling interrupts by the DI instruction (interrupt disabled time). If the interrupt disabled time
by the Dl 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
9 < Interrupt disabled time --- Condition 1

scan execution intervalal ™

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

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

Highest common factor of fixed the corresponding program
scan execution interval

El Increase in execution time of a fixed scan execution type program.

* Fixed scan execution interval---10ms, 5ms, 1ms, 0.5ms
» Highest common factor of fixed scan execution interval---0.5ms
* Interrupt disabled time (DI)---5ms (Interrupt enabled time (El)---less than 0.5ms)

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

nth scan(s) g n + 1 th scans ———p
El El
DI >e—r<¢ DI > 4—>'¢
. \END \END
Program execution $ $ >
operation
Int t : :
Interrupt Disabled Disabled > Disabled )
<+ <+“—>
Less than 0.5ms Less than 0.5ms
Interrupt disabled time = 5ms Interrupt disabled time = 5ms

The execution time of a fixed scan execution type program whose execution interval is set to 10ms increases
100ms (5 + 0.5 x 10 = 100) at the most.
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2.8.5

Changing the program execution type

The execution type of programs can be changed using instructions even during execution. Use the PSCAN, PSTOP, or

POFF instruction to change a program execution type.

PSTOP
and POFF
instructions

Y

program

Initial execution
type program

Standby type

PSCAN
instruction

type program

Scan execution

PSTOP
and POFF PSCAN
instructions instruction

PSCAN
instruction

psTop \lype program

Fixed scan execution

and POFF
instructions
Execution type before Instruction
change PSCAN PSTOP POFF

Scan execution type

Remains unchanged.

Changes to the standby type.

Turns off outputs in the next scan.
Changes to the standby type in two scans later.

Initial execution type

Changes to the scan execution
type.

Changes to the standby type.

Turns off outputs in the next scan.
Changes to the standby type in two scans later.

Standby type

Changes to the scan execution
type.

Remains unchanged.

No processing

Fixed scan execution type

Changes to the scan execution
type.

Changes to the standby type.

Turns off outputs in the next scan.
Changes to the standby type in two scans later.

Point/’

Once the fixed scan execution type program is changed to another execution type, the type cannot be returned to the fixed

scan execution type.
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EI In a control program, a standby type program matching the preset condition is changed to a scan

execution type program in the course of program execution. (An unused scan execution type program

can also be changed to a standby type program.)

When MO turns on,
the program "ABC" is

changed from a standby\
type to a scan execution ‘

type program.

When M1 turns on,

the program "ABC" is
changed from a scan
execution type to a standby
type program.

Control program

MO . . + The PSCAN instruction changes
T i [PSCAN  "ABC" the program "ABC" to a scan
| M execution type program.
. - F———PsTOP "ABC" ] + The PSTOP instruction changes
‘ ! the program "ABC" to a standby
type program.
o — F————{PsCcaN "DEF" | ype prog
| |
| |
Lo — F———1{pPsTOP "DEF" ]|
N ;
| | |
Y] |
| |
| |
—
| |
Yy v
Standby Standby Standby Standby
type type type type
program program program program
:ABC : DEF 1 GHI - JKL
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2.9

CPU modules can be operated according to the program and parameters stored in an SD memory card. Operating a

Boot Operation

CPU module by reading out (boot) those data are called boot operation. The files that can be booted are as follows.
O: Bootable, x: Not bootable

. Boot destination
File type Boot source
Program memory Standard ROM

Parameter”! (@) (@)
Program O X
Device comment SD memory card O O
Device initial value O O
Symbolic information™2 (@) (@)

*1 The intelligent function parameter is included.
*2 This is the data of label program configuration information.
L[T1GX Works2 Version 1 Operating Manual (Common)

The LO2SCPU and L02SCPU-P do not support the boot operation.

© 00 0000000000000 0000000000000 000 O0COCPOCEOIOSOEOSIEOEOSIEOEPONOEOIEONOEOEOEOIEOEOEOEOEEOEOEOEOOETOOTOTOTOTIOTO

(1) Executing a program
The programs specified in the Boot File tab are booted to the program memory when:
» the CPU module is powered off and then on or
» the CPU module is reset.

(a) Boot operation procedure
1. Createa program.

2. Configure the setting for a boot operation.
Specify the file name and transfer destination to boot.

‘@ Project window = [Parameter] = [PLC Parameter] = [Boot File]

Boot File Setting

—|- Prograrm Type Data Marne Transfer Fram Transfer To Ml

74

MAIN
= Global Comment
COMMENT
Local Comment
—I- Parameter
PARAM
Device Initial Yalue

Insett: Delete

Parameter

PARAM

Memory Card {500 (Drive 23

Program Memory (Drive 0« ||

Device Initial Yalue

MATN

Memory Card {500 (Drive 23

Program Memary (Drive 0

Sequence

MATN

Memory Card {500 (Drive 23

Program Memory (Drive 0 « |

-

A (A A A A A A A A A A A A A

A (A A A A A A A A A A A Ao

A [ A A A A A A A A Ao
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CHAPTER 2 APPLICATION OF PROGRAMMING

3. Insertan SD memory card.

4. Write the setting to the SD memory card (parameters and the files set in the Boot File tab).

Reset the CPU module after the above operation. The boot operation is complete.

(b) Checking whether a boot is complete
The following indicates completion of boot operation.
+ SM660 turns on

* There is no BOOT ERROR.
» Data in the transfer destination and in the program memory are found matched by a data verification.

) [Online] = [Verify with PLC...]

(c) 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. Remove the memory card and write parameters without boot file setting to the program memory.

2. Power off and then off or rest the CPU module.

(d) Boot operation precautions

» Set the maximum number of settable boot files in the Boot File tab of the PLC Parameter dialog box so that
it is the same with the number of files storable to the program memory. However, the number of boot files is
reduced by one when:

* a heading is set
» the parameters set in the Boot File tab of the PLC Parameter dialog box and stored in the SD memory card
is booted.

* The size unit of a file stored in each memory differs between the SD memory card and the program memory.
Therefore, note that files transferred from the SD memory card to the program memory differ in memory
capacity between before and after the transfer.

+ Set the same model name of the CPU module in the "PLC type" (model name of the CPU module) for the
program written to the SD memory card (program set in the Boot File tab) and for the CPU module to boot.
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2.10 Programming Language

The following programming languages are supported in the programming tool.
* Ladder
« ST
« SFC
» Structured ladder

(1) Ladder

A graphical programming language which uses contacts and coils. For a project with a label, the inline ST

function can be used in the ladder editor which allows a user to edit an ST program.
/ Sequence instruction

X0 MO K100

|

T0
H|

TO

>_

Y30 >

Basic instruction
X1

— | [BIN K4X10 DO
X41

—H—[FIZ\{OM H5 ko D10 K1 M

Application instruction

Point/’

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

(2) ST

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

(3) SFC

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

(4) Structured ladder

A graphical programming language that uses contacts and coils.

For the projects that support these programming languages, refer to the following.
L[ IManual for the programming tool used

© 00 0000000000000 0000 0000000000000 00000000000000000C0COCKCEOSGITOSIEOEOSIOIPOIOIONOTOIO
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CHAPTER 2 APPLICATION OF PROGRAMMING

2.11 communications with Intelligent Function Modules

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

» Serial communication module
* Analog module

» Positioning module

* High-speed counter module

* Temperature control module

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

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

‘@ Project window = [Intelligent function module] = Right-click = [New Module...]

New Module g|
Module Selection
Module Type |Serial Communication Module j
Module Hame |LoP1cz4 =l

Mount Position
Mounted Slat Mo, |0 JZ:I Acknowledge If0 Assignment

Iv Specify start 2% address | 0030 (HY 1 Slot Occupy [32 points]

Title Setting N

Title =

(@)

o]

oK | Cancel g

C

3

- g

Item Description 2

o

Module Type Select a type of the CPU module. 7

Module Selection s
Module Name Select a model name of the CPU module. =

Mounted Slot No. Select a slot No. where he CPU module is connected. =l

@

The I/O assi t setti inthe PLC P ter dialog b b =

Mount Position Acknowledge 1/0 Assignment © assignment setiings in the arameter dialog box can be %
checked. 35

Specify start X/Y address Enter the start I/O number. -C”

3

Title Setting Title Enter a title. %
S

<

o

a

=

@

(7]
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Upon completion of the setting above, parameters for the intelligent function module appear in the "Project"
window.

- ‘B Intelligent Funckion Module
--fh 0030:LI71C24

A& Switch Setting
;_':;7 Yarious_Control_Specification
;_':;7 PLC_Monitaring_Function
;_':;7 Maodern_Funckion
;_':;7 User_Reqister_Frame_Conkent
=55 User_Regisker_Frame_Specification
ﬁ Auko_Refresh

To set the intelligent module parameters, refer to the following.
[ IManual for the intelligent function module used

(2) Communications with the FROM and TO instructions
The FROM instruction stores data read from the buffer memory of the intelligent function module to the specified
device.
The TO instruction writes data stored in the specified device to the buffer memory of the intelligent function
module.
For details on the FROM and TO instructions, refer to the following.
[TIMELSEC-Q/L Programming Manual (Common Instruction)

(3) Communications using the intelligent function module device

The intelligent function module device represents the buffer memory of the intelligent function module as one of
the CPU module devices. (==~ Page 320, Section 5.5.1)

The difference from the FROM and TO instructions is that, with this device, both reading and writing data from
and to the intelligent function module cab be processed with one instruction.

U2\
i [+ GO DO D2




CHAPTER 2 APPLICATION OF PROGRAMMING

(4) Communications using the intelligent function module dedicated instruction

This instruction enables easy programming for the use of functions of the intelligent function module.

EI Serial communication module dedicated instruction (OUTPUT instruction)

The OUTPUT instruction allows communications with external device by nonprocedural protocol regardless
of the buffer memory address of the serial communication module.

CPU module Serial communication module .
-~ Set channels to be used in
/1 control data.

b15 to b0 J /

Send”

62+0 | | | Channel1 —T
+1 1
+2 [ Send?¥
Channel 2 —t

I
7

I
IR

T I TC

(a) Processing of the intelligent function module dedicated instruction
When using multiple intelligent function module dedicated instructions to one intelligent function module,
execute the dedicated instructions one by one after the completion device turns on. This completion device
turns on for one scan when an instruction is completed. If the CPU module status is changed from RUN to
STOP before the completion device turns on, the completion device does not turn on until one scan after the
next RUN of CPU module.
For details on the intelligent function module dedicated instructions and the completion device, refer to the
following.
[ IManual for the intelligent function module used

$8|NPOJA UOIIoUN S JUsBI|81u] UM SUOHEDIUNWWOD | |2
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PART 2 FUNCTIONS

In this part, the functions of the CPU module and display unit are described.

CHAPTER 3 CPU MODULE FUNCTIONS . .. .. ... .. 82
CHAPTER 4 DISPLAY UNIT FUNCTIONS . . . .. ... .. 236
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CHAPTER 3 cPuMODULE FUNCTIONS

This chapter describes the functions for a CPU module.

3.1

Function List

The following table lists the functions of the LCPU.

Item

Description

Reference

Boot operation*2

Boots data stored in an SD memory card to the program memory or the standard ROM
when the CPU module is powered off and on or reset.

Page 74, Section 2.9

Constant scan

Executes a program at a set interval regardless of its scan time.

Page 85, Section 3.2

Watchdog timer (WDT)

Monitors operational delays caused by hardware failure or program error of the CPU
module.

Page 87, Section 3.3

Latch function

Holds the device data of the CPU module.

Page 88, Section 3.4

Initial device value

Registers data used in programs without programs.

Page 91, Section 3.5

Service processing setting

Specifies the service processing count or time to be executed in END processing.

Page 94, Section 3.6

Output mode at operating status change
(STOP to RUN)

Sets the status of the outputs(Y) when the operation status of the CPU module is
changed from STOP to RUN.

Page 101, Section 3.7

Input response time setting

Sets input response time for modules such as an input module.

Page 102, Section 3.8

Error time output mode setting

Sets whether to clear or hold the output status to each module when a stop error occurs
in the CPU module.

Page 103, Section 3.9

PLC operation mode at H/W error setting

Sets a operation mode of the CPU module when a hardware error (CPU module
detects SP.UNIT DOWN) occurred in an intelligent function module.

Page 104, Section
3.10

Protects data in the CPU module against tampering and theft by unauthorized persons.

Page 105, Section
3.1

File password 32

Security

Prohibits writing/reading data to/from each file in the CPU module using a programming
tool. Sets write password and read password for each file stored in the CPU module.

Page 105, Section
3.11.1

function Remote Password

Prevents unauthorized access from external devices.

Page 110, Section
3.11.2

Block password

Prevents access to program contents by setting a block password for each POU.

GX Works2 Version 1
Operating Manual
(Common)

Remote RUN/STOP

Changes the CPU module status to RUN or STOP without using switches.

Page 112, Section
3.121

Remote PAUSE

Changes the CPU module status to PAUSE without using switches, holding the status
of outputs (Y).

Page 114, Section
3.12.2

Remote RESET

Resets the CPU module when it is in the STOP status, without using switches.

Page 116, Section
3.12.3

Remote latch clear

Clears latch data of the CPU module when the module is in the STOP status, without
using switches.

Page 117, Section
3.12.4

Scan time measurement

Measures the execution time of the specified steps in a program.

Page 118, Section
3.13

Program list monitor

Displays the scan time and execution status of the program being executed.

Page 121, Section
3.14

Interrupt program list monitor

Displays the number of executions of an interrupt programs.

Page 122, Section
3.15

Monitor condition setting

Monitors the CPU module under specified conditions.

Page 123, Section
3.16

Device monitor/test

Monitors and/or tests the local devices of the specified program.

Page 128, Section
3.17

External input/output forced on/off

Forcibly turns on/off the external input/output of the CPU module.

Page 131, Section
3.18

Executional conditioned device test

Changes a device value for the specified step of a program.

Page 135, Section
3.19
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CHAPTER 3 CPU MODULE FUNCTIONS

Item

Description

Reference

Sampling trace

Continuously collects data of the specified device at a specified timing.

Page 143, Section
3.20

Realtime monitor function™"2

Monitors the data in the specified device of the CPU module at a specified interval or at
a desired timing in real time.

Page 150, Section
3.21

Online change (ladder mode)

Writes programs while the CPU module is in the RUN status.

Page 151, Section
3.22.1

Online change (files)

Collectively writes files while the CPU module is in the RUN status.

Page 152, Section
3.22.2

Debug from multiple programming tools

Enables simultaneous debugging from multiple programming tools.

Page 158, Section
3.23

Self-diagnostic function

Self-diagnoses the CPU module to see whether an error exists or not.

Page 161, Section
3.24

Error clear

Clears continuation errors by error type. User can specify continuation errors to clear.

Page 166, Section
3.25

LED control function

Sets the timing to turn off and indication of the LEDs located on the front of the CPU
module.

Page 169, Section
3.26

Module error collection function

Lists descriptions of errors occurred in the intelligent function module.

Page 171, Section
3.27

Latch data backup to standard ROM

Backs up latch data such as device data and error history without using a battery.

Page 175, Section
3.28

Writing/reading device data to/from
standard ROM

Writes/reads device data to/from the standard ROM using an instruction.

Page 180, Section
3.29

Module model name read

Reads the model name of a module connected.

Page 181, Section
3.30

CPU module change function with SD
memory card 2

Saves the data in a CPU module to an SD memory card when changing the CPU
module.

Page 182, Section
3.31

Clock function

Controls the clock data of the CPU module.

Page 196, Section
3.32

Battery-life prolonging function

Prolongs a battery life by limiting the data to be latched to clock data only.

Page 198, Section
3.33

Memory check function™

Checks that data in the memories of the CPU module are not changed due to
excessive electric noise.

Page 199, Section
3.34

Program cache memory auto recovery

function”!

Restores the error location automatically by using data in the program memory, which
are stored in the flash ROM, when the memory check function detects an error in the
program cache memory.

Page 200, Section
3.35

Project data batch save/load function 2

Saves data in the CPU module to an SD memory card, and also reads the data saved
in an SD memory card to the CPU module.

Page 202, Section
3.36

Communications via

Predefined Ethernet2

protocol

function”! - :
Communications via RS-

232, RS-422/4852

Sends and receives packets predefined by using GX Works2, enabling easy
communications with external devices (such as measuring instruments and bar code
readers).

MELSEC-L CPU
Module User's Manual
(Built-In Ethernet
Function)

Page 215, Section
3.37

. . . . ok b
Serial communication function™"2

Communicates data with external devices, such as personal computers and HMIs,
connected with an RS-232 or RS-422/485 cable using the MC protocol.

Page 227, Section
3.38

Writing/reading data to/from refresh
devices with the specified station

number”1"2

Writes/reads data by specifying the station number of the target station, without
considering the assignment of refresh devices.

MELSEC-Q/L
Programming Manual
(Common Instruction)

Data logging function™?

Collects data from the specified device of a CPU module at a specified timing. The data
logging file can be transferred from a CPU module to the FTP server using the data
logging file transfer function.

QnUDVCPU/LCPU
User's Manual (Data
Logging Function)

Built-in /O function

Performs the following dedicated functions: general-purpose input function, general-
purpose output function, interrupt input function, pulse catch function, positioning
function, and high-speed counter function.

MELSEC-L CPU
Module User's Manual
(Built-In 1/0 Function)
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Item

Description

Reference

Enables MC protocol communications and the following functions by using built-in
Ethernet ports.

Socket communication

function 2

Communicates data (using TCP/UDP) with external devices connected on the Ethernet
network. The function is executed by dedicated instructions.

File transfer function
(FTP server)

Works as a server of the FTP (File Transfer Protocol), which is used to transfer files
between the CPU module and external devices.

External devices with the FTP client function can directly access to the files in the CPU
module.

File transfer function
(FTP client)!

Works as a client of the FTP (File Transfer Protocol), which is used to transfer files
between the CPU module and external devices.

The CPU module can transfer files to the FTP server on a LAN by using the file transfer
function instructions.

Simple PLC — - . . P
communication Allows data communications between specified devices at the specified timing just by
Built-in function™2 doing simple settings from a programming tool.
Ethernet unction
function™? Changes the IP address of the built-in Ethernet port by storing the value in the special

IP address change
function

relay or special register, instead of setting the value in the built-in Ethernet port setting
parameter.

IP packet transfer

function "2

Communicates with the following devices that correspond to IP address specified via a

CC-Link IE Controller Network module or CC-Link IE Field Network module, using a

protocol such as the FTP or HTTP via a built-in Ethernet port from an Ethernet device

such as a personal computer.

« External devices on the CC-Link IE Field Network

« External devices on the Ethernet network, which are connected through the built-in
Ethernet ports

E-mail send/receive

function™

Sends/receives e-mail to/from an electronic device, such as a mobile phone, smart
phone, and personal computer. Device data can be read/written by describing an MC
protocol command in the body of the e-mail sent to the CPU module.

SLMP frame send

instruction”!

Sends MC protocol messages (QnA-compatible 3E frame) from the CPU module to
external devices connected on the Ethernet network.

MELSEC-L CPU
Module User's Manual
(Built-In Ethernet
Function)

Built-in CC-Link function2

Allows data communications over CC-Link.

MELSEC-L CC-Link
System Master/Local
Module User's Manual

iQ Sensor Solution function™2

A set of functions that can be used in iQ Sensor Solution

Page 234, Section
3.39

iQ Sensor Solution

Reference Manual

CC-Link IE Field Network Basic function™"?

A set of functions that can be used in CC-Link IE Field Network Basic

CC-Link IE Field
Network Basic
Reference Manual

*1 Availability depends on the version of the CPU module. (==~ Page 376, Appendix 2)
*2 Some models do not support those functions. For the availability, refer to the reference sections of each function.
*3 Only the Built-in Ethernet port LCPU supports this function.

Point/’

For details on the special relay (SM) and special register (SD) used for each function, refer to the following.
LTIMELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and Inspection)
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CHAPTER 3 CPU MODULE FUNCTIONS

3.2 Constant Scan

Scan time of the CPU module is not constant because the processing time varies depending on the execution status of
instructions used in a program. By using this function, scan time can be maintained constant.

(1) Application
1/O refresh is performed before program execution. By using this function, the constant I/O refresh intervals can 3
be maintained even the time required for program execution changes.
» Scan time without constant scan setting

Program execution
END processing
END 0 ENDy 0 END 0 END 0
[—

—] — —]
| — | — | — | —
5ms J 6ms L 5ms
\ \ ™ |
» Scan time with constant scan setting (7ms)
Program execution
END processing
END 0 END 0 END 0 END 0
= =--1 =-1 =t--1
()
Waiting time —"
5ms _|2ms 6ms 1ms 5ms 2ms
| | I
ms ms 7ms

» Scan time for multiple programs with constant scan setting (10ms)
Execution of program A
Execution of program B
Execution of program C

END processing @

N

—F=t-- ——F--4 —f—F—-1 1
~— 8

Waiting time—" &

8ms _[2ms 9ms 1ms =

T 7]

10ms 10ms §

(2) Constant scan time setting
The setting range is from 0.5 to 2000ms (in increments of 0.5ms).
When not using the constant scan function, leave the setting box blank.

‘@ Project window = [Parameter] = [PLC Parameter] = [PLC RAS]

Constank Scanning

Enter a value. el [ |IDD.D ms  (0.5ms--2000ms) ]

The constant scan accuracy is 0.01ms. However, constant scan time may increase when an interrupt program or

a fixed scan execution type program is being executed.
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(a) Condition
Set a value that satisfies the following relational expression.
WDT setting time > Constant scan setting time > Maximum scan time of the program

If the 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 is ignored and the program scan time is

applied.
When constant scan time is set to 4ms
END O END 0 END O END O
Program execution | =t — — —
0.5ms 0.2ms 0.6ms
35ms |/ 3.8ms ) 34ms |/
T - T
4ms 5.3ms 4ms 4ms

[« o

Scan where scan time is increased

If the program scan time is longer than the WDT setting time, the CPU module detects "WDT ERROR". In this
case, the program execution is stopped.

(3) Waiting time from when END processing is executed until next scan starts
* When an interrupt factor occurs during waiting time, either of an interrupt program or fixed scan execution
type program is executed.
* When a service processing parameter is set, a communication service processing with peripherals and
intelligent function modules is performed.
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3.3  Watchdog Timer (WDT)

WDT is an internal timer of the CPU module that detects CPU module hardware failures and program errors.

(1) Setting
Open the tab for watchdog timer setting. The setting range is 10 to 2000ms (in increments of 10ms). 200ms is set
by default.

‘“@ Project window = [Parameter] = [PLC Parameter] = [PLC RAS]

WOTiWakchdag Timer)Setking
Enter a value. ————w0T Setting |200 s (IDms-—ZDDDms)l

A0ICIaln EXeCucion |

Monitoring Time

ms {10ms--2000ms )

A precision error is observed within the range of 0 to 10ms.

(2) Reset

WDT is reset in END processing. The watchdog timer times up when the scan time is extended due to a factor
such as an interrupt, and the END/FEND instruction were not executed within the setting value of watchdog timer.
When the watchdog timer times up, "WDT ERROR" is detected and the following status occurs.

* The CPU module turns off all outputs.

* The RUN LED turns off and the ERR.LED starts flashing.

* SM1 turns on and the error codes 5000 and 5001 are stored in SDO.

w
The watchdog timer can be reset by executing the WDT instruction in a 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. §
«Q
{FOR Kiooo  } g
'—'—'—'—'—'—'—'—'—'—"l e
X Repeatedly executed program 1 3
L Repeated by =
MO 1,000 times. =

i fwot 1 WDT reset

[NEXT i

Note that the scan time value is not reset even after the watchdog timer is reset. The scan time is measured up to
the END instruction.
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3.4 Latch Function

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
» a power failure occurred exceeding the allowable momentary power failure time.

Data in each device of the CPU module are cleared and set back to its default (bit device: off, word device: 0) when
this function is not used. By using this function, the operation can be continued with the previous data even after
powering off the CPU module while the data are managed by a sequential control. Program operation does not change

regardless of the latch

(1) Devices that can be latched
Set the device to latch among the following. (By default, only the latch relay is latched.)

« Latch relay (L) * Link relay (B) » Annunciator (F)
» Edge relay (V) * Timer (T) * Retentive timer (ST)
» Counter (C)  Data register (D) * Link register (W)

The following devices also can be set when a file register is set to be used in the PLC file.
« File register (ZR) » Extended data register (D) » Extended link register (W)

Point/’

When the battery life-prolonging function is set, the latch function is disabled. (==~ Page 198, Section 3.33)

(2) Latch range setting
Set the following.

‘“@ Project Window = [Parameter] = [PLC Parameter] = [Device]

» Latch clear operation enable range (Latch (1) Start/End): Data in this range can be cleared by a latch clear

operation.
» Latch clear operation disable range (Latch (2) Start/End): Data in this range cannot be cleared by a latch

clear operation.

Bevize | Lakch (1) Lat‘:dm Laéf;rgz) LatE‘:d(z) Local Device Start | Local Device End

9| points | Start £
6]
6] o
w0«

Input Relay
Output Relay
Internal Relay

Latch Relay 10 8K

Link Relay 6] o

Annunciskor 10 2K

Lirk Special 16 2K

Set latch ranges by the start and e
Timet 10 2

end device numbers.

] o
] 1k

Retentive fimer
Countdr

o
ml2lz|o|a|a[-do <@ |= |- |=|<]= 3

Data Regiter [T INES
Link Reoffter 6] &
Lirk spefil 6] o
Inds: 0] 20
Device Tl —— “The total number of device points is up to 29 K words,

Latch {1): Ttis possible to clear with latch clear.
Latch (2); It is disabled to clear with Iskch clear. Pleass do the clear by the program when the remots operation.
Word Degee K wiords Scan kime is extended by the latch rangs setting finchuding L),
’— IF the latch is necessary, please set the required minimum lstch range.

Bit Device K Bits wwhen using the local devices, please da the file setting at PLC File setting parameter,

File Regisfer Extended Setting

Capacity K Poinks
Follawing setting are available

Device | Latch 1) | Lakch (1) | Latch (2) | Latch (2) | Dewice Mo. | Device No. | when select "Use the following file”

Sym. Dige poinee Start End Start End Start End in file: reagister setting of PLC file setting,
—_— ~Change of latch(Z) of Fll register.
File: Rpgister ZR(R)E 10 1 100K RO |zr102399 et to e ot
EE | o link reister of  part
Extended Link W 16] o | | | of file register area,

Indsxing Setting For 2R Device:
326t Indexing

ez 2 After (0 18)

O Usezz
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CHAPTER 3 CPU MODULE FUNCTIONS

(3) Effect on the scan time
Data latch processing is performed during END processing therefore the scan time increases. Consider the effect
on the scan time when latching devices. (==~ Page 378, Appendix 3.1)

Point />

To reduce the scan time increase due to latch™!, minimize the number of latch points (latch (1) setting, latch (2) setting, and

latch relay) as much as possible by performing the following.
* Move data to be latched to the file register.
« Store device data that is less frequently updated in the standard ROM with the SP.DEVST instruction. (The device
data stored in the standard ROM can be read with the S(P).DEVLD instruction. (==~ Page 180, Section 3.29)

*1 For file registers (including an extended data register (D) and an extended link register (W)), the scan time is not
increased due to latch.

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

Perform either of the following.
* Remote latch clear

Perform the operation using a programming tool. (==~ Page 117, Section 3.12.4)
« Latch clear by using the special relay and special register areas

1. Change the operating status of the CPU module to STOP.
2. Sset"5A01y" in SD339.
3. Turn on SM339.

Point/’

Data can be cleared only when the CPU module is in STOP status. If the operation is performed when the CPU module is
not in STOP status, no processing is performed (data cannot be cleared).

@C0'0‘0‘0l0‘0‘C.COCOC0'OCO‘O‘Q‘C.COCOCOCOCOCO‘Q‘Q.CCOCOCOC

Before clearing data by using the special relay and special register areas, check the version of the CPU module used.
(==~ Page 376, Appendix 2)
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(b) Data in the latch clear operation disable range (Latch (2) Start/End) and in the file
register
Perform any of the following.
» Perform the data clear operation using the display unit. (<5~ Page 249, Section 4.2.2)
* Reset data by using the RST instruction.
« Transfer KO by using the MOV or FMOV instruction. (L1 MELSEC-Q/L Programming Manual (Common
Instruction))
» Set parameters ("Clear Device's whole Memory" or "Clear all File Registers").

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

Clear PLC Memory PZ|
Connection Channel List
Conmection Interface 1J5B <= PLC Madule
Target PLC Skation Mo, Fiost PLC Twpe FZS-BT

Device Memary

v Clear Device's whole Memary

File Register

[ Clear all File Registers J
{¥

e |
Execute | Close

(5) Precautions

» The latch setting does not take effect if the device is specified as a local device or the initial device value is
specified for the device.

» Abattery is required to retain the device data that are set in the latch range. If the battery connecter is
removed during power-off, the device data within the latch range are discarded and undefined values may
replace. (A battery is required also in the boot operation to latch devices.)



CHAPTER 3 CPU MODULE FUNCTIONS

3.5 Initial Device Value

This function registers data used in a program to the device or the buffer memory of the intelligent function module
without a program. By using this function, creating a device data setting program can be omitted in the initial
processing program.

SM402
f—r——{mov  Hi00 DO
[
_—
s
LMoV H2020 D1 = | E
I I - | =
| | L B S ]
|
| |
Using an initial device value can omit creating device data
setting program in an initial processing program.
Initial device value > Device memory

V
el ENE
LIS

(1) 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,

» the CPU module is reset, or

» the CPU module status is switched from STOP to RUN.
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(2) Devices that can be used’!

The following shows devices that can be used for initial device value.

* Current timer value (T) * Current retentive timer value (ST)

* Current counter value (C) « Data register (D)

* Link register (W) * Link special register (SW)

* Special register (SD) « Intelligent function module device (U\GO) 2
* File register (R, ZR) » Extended data register (D)

» Extended link register (W)

*1 The initial device value setting has a priority over the latch setting.
*2 To use an intelligent function module, select "Module Synchronization" because the initial device value may not be
correctly set to the target module. (==~ Page 350, Appendix 1)
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(3) Initial device value setting

- e infie] el 1. Specify a memory and name to store initial device
Mot Used values.
" Use the same file name as the program
Corresponding Memory | =l \@ Project Window = [Parameter] = [PLC
& Use the Fallowing fil Parameter] = [PLC Flle]
Corresponding Memary IMemory Card (S0 (Drive 23 LI
File: Marne l—

2

2. Specify a name to store initial device values.

New Data [X|
Data Type: \@ Project Window = [Device Initial Value] = Right-
|pevice Initial value =l click = [Add New Data...]
Data Marne:

Pragram Language:

Reesult Type:

Inherent Froperty:
I~ | Wse Macrocode
™| Lse MEMaR
™| Lise ERfENG

Ok I Cancel
\

3. Clicking the X | button on the dialog box

Device Initial Value MAIN 3
L End Comment - above opens the dialog box shown on the left. Enter
5 Lo .
J the range for initial device values.
A
5
&
7
]
9
10
11
12
13
14
15
18 hd

The device range and the device data that is set above will be write to PLC,

You must executs ‘Device Memory Diversion’ operation when the device initial rangs setting is changed.

~Satting Mathod Device Memary Diversion
Device Memory
 startjEnd For Diversion
" Poinks/Start - Device Memary: Diversion
Print... | Print Preyiewml Print Setting. .. | O | Canrel |

4



CHAPTER 3 CPU MODULE FUNCTIONS

e A . TE )| 4. cConfigure the device memory.

— 1 O Project Window = [Device Memory] = [MAIN] =

Right-click = [Input Device...]

Display Mac Register
CEn O oHex 16

Cocr  C Roar © 32t
@pec O suing  6abit

€ String(ASCI orly)

ol

5. store the initial device value file in the program
memory of the CPU module, standard ROM, or an
SD memory card.

O [Online] = [Write to PLC]

Point/

Whenever the initial device value range is changed, execute "Device Memory Diversion" on the "Device Initial Value MAIN"
dialog box. For details on creating initial device value data, refer to the following.
[T IManual for the programming tool used

(4) Precautions
Initial device values also take effect when the CPU module status is switched from STOP to RUN. Therefore,
they cannot be used for the data that are to be changed in a program after being set at CPU module power-on
from off. Use an instruction such as the MOV instruction in the main routine program so that the initial device
values are set to the specified devices. For the intelligent function module, use the TO instruction to write data to
the buffer memory.

w
&
=3
=
L
w}
@
<.
o
®
<
=}
c
@

93



3.6 Service Processing Setting

This function allows to set the time and the number of times of service processing performed at END processing by
parameters.

Processing for requests from peripherals to the CPU module are performed with this function. The processing speed
for the communication response to the requests varies depending on the scan time and communication load. Set the
parameter of the service processing time as follows to achieve an optimal service processing environment for the
system used.

» Setting a longer time can improve the processing speed for the communication response.

» Setting a shorter time can avoid a prolonged scan time caused by the service processing.
Communications from multiple peripherals to the CPU module may slow down the processing speed for the
communication response. Adjust the settings for the system by specifying a longer service processing time or
modifying the parameter settings of the peripherals to set longer timeout times taking the processing speed for the
communication response and increases in scan times into consideration.

Point/’

@ The service processing setting can be configured for the following communications:
+ Communication via an intelligent function module (not including refresh with a network module)
+ Communication via a USB cable, RS-232 adapter, RS-422/485 adapter, and the built-in Ethernet ports
(communication with a programming tool or GOT, or using the built-in Ethernet function)

® Using the COM instruction enables the service processing during program execution while the processing is normally
performed during END processing. Use this function when the scan time is long.
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CHAPTER 3 CPU MODULE FUNCTIONS

(1) Setting method

Configure the setting of the service processing.

\Q Project Window = [Parameter] = [PLC Parameter] = [PLC System]

Service Processing Setting

Select any one option button. ts Ewecdte the process as the scan ’10— o
Deselected parameters remain — time proceeds
unavailable. " Specify service process time ms {0, Zms--1000ms )

» Specify service process Times (1--10 Times)

execution counts
" Execute it while waiting For constank scan setting

"Execute the process as the scan time proceeds" is selected by default.

Item Description Setting range Remarks
Execute the process as the Set th t f i ing f *R 1110 999

p - et the percentage of service processing for a-nge 0 99% Default when selected = 10%
scan time proceeds one scan. * Unit: 1%
Specify service process time R 1 0.2ms to 1000
. p % 4 P Set the time of service processing for one scan. a'nge msto ms Default when selected = 0.2ms
172"3'6 + Unit: 0.1ms
Specify service process Set the number of service processing for one * Range: 1 to 10 times

P y p* " P 9 . 9 . Default when selected = 1 time

execution counts ™ scan. « Unit: 1 time

Even when the waiting time is 0.2ms
— or less, the service processing time of
0.2ms is added to the scan time.

Execute it while waiting for Set whether to perform service processing
constant scan setting_*z’k6 during waiting time for constant scan setting.

*1 There is a margin of error between -20us to +30us against actual processing time.

*2 The response performance of service processing significantly reduces in the following cases. Set service processing
time considering the time-out time of the peripheral.

- Service processing time is set much shorter than the scan time.
- Setting "Execute it while waiting for constant scan setting" results in increase in the scan time and decrease in the
service processing time.

*3 For the following functions, scan time will be increased longer than the specified time during service processing even if
the service processing time specification is set.

- Online change

- Change T/C setting

- Local device monitor

- Program memory backup

- Writing to/reading from the file register or the buffer memory of an intelligent function module (The scan time is
increased when the write or read size is large.)

- Diagnostic function of a network module (CC IE Field diagnostics, CC-Link/ CC-Link/LT diagnostics)

- Monitor function (module access device, link direct device)

*4 Note that the scan time is increased much longer if the CPU module simultaneously receives multiple requests while the
service processing count specification is set many.

*5 If a data communication is performed over Ethernet when "Specify service process execution counts" is selected in
parameter, the scan time will increase by the service processing time (approx. 500ms). To keep the scan time 500ms or
less, select an item other than "Specify service process execution counts" in parameter. (For example, select "Specify
service process time." and set a time value to 500ms or less.)

*6 If communications in the MC protocol are performed with an item other than "Specify service process execution counts"
selected, data inconsistency may occur. To prevent data inconsistency, select "Specify service process execution
counts".
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(2) Operation for service processing setting
Operations for each service processing setting is described below.

(a) Execute the process as the scan time proceeds

Operation when 10% is set is as shown below.
Request2)  Request 4)

Request 1) ‘ Request 3) ‘ Request 5)
| | |

| = T L
Program execution Qj o
1st scan
(10ms) | 4 & L Peripheral
_- } J
END processing fp{equest 1) (==~ ! ;]
/ ]
i i !
* When time required for processing one request
Program execution exceeds 10% of one scan time, the service
processing is suspended and the remaining
2nd scan Tms requests are processed at the END processing
(10ms) | / in the next scan.
END processing I/Request 2)1 ‘ I/ ,:'
, 1
v Il, Ill
p ti The service processing time depends on the
rogram execution scan time (program execution time).
7
3rd scan 1om e i
(12ms) ) Request 2)-2" ,"
END processing -’
v Request 3) (¢~

I

Point/’

® When the constant scan is set, (==~ Page 99, Section 3.6 (2) (d)), the calculation of the service processing time is a
calculation of the percentage of the time excluding the waiting time of the constant scan from the scan time, not a

calculation of the percentage of the scan time.
Example: Operation when 50% is set

0% 50% 100%
T T T T T T T T

END processing

Program execution
Service processing Waiting time

4—— Service processing time —»;

A

Scan time (constant scan setting)

Y

@ If no request data for service processing exists, END processing speeds up by the amount of request processing time.

(The CPU module does not wait for requests.)
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CHAPTER 3 CPU MODULE FUNCTIONS

(b) Specify service process time

Operation when 1ms is set is as shown below.

Request 2) Request 4)
Request 1) Request 3) | Request 5)
1ms

v

Program execution

(K10 ;
1st scan ar Peripheral
I
END processing|Reauest 1) /!
!
Request 2), /
* Multiple requests are processed until the processing time
Proaram execution exceeds the set service processing time (1ms).
9 /] When the service processing time is exceeded, the service
processing is suspended and the remaining requests are
2nd scan processed at the END processing in the next scan.
END processing|Reauest2)
Request 3),
]
Program execution Regardless of the number of requests to be
processed in the END processing, the increase
3rd scan x5/ in scan time will be kept constant.
Request 3)" | /
END processing I’
Request 4)

Yy

Point/’

If no request data for service processing exists, END processing speeds up by the amount of request processing time. (The
CPU module does not wait for requests.)
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(c) Specify service process execution counts
Operation when 1 time is set is as shown below.
Request 2) Request 4)

Request 1) ‘ Request 3) ‘ Request 5)
T 11 1) IF

v
Program execution
1st scan L] L] L] Peripheral
’ 1 1
END processing [Request 1)[a===" l,’ H
1
: A,
’ 1
A ]
Program execution Regardless of request data size, one
/ request is processed at one END processing.
4 !
2nd scan 4 /’/ /l
END processing |Request 2) (4 /
l’
| /
P i Even if the program execution time is the same,
rogram execution the scan time depends on service processing time.
3rd scan 7
| END processing |Request 3)|<—"’
Y

Operation when 2 times is set is as shown below.
Request 2) Request 4)
Requ‘esH) ‘ Reque‘st 3) ‘ Requ‘est 5)

? T 1T

Program execution

Peripheral

1st scan Request 1) ;
1
END processing Regardless of request data size, two requests
Request 2) are processed at one END processing.
7 ’
’ 7
’ ’
* ! !
4 7
’ ’
. ;oo
Program execution yavi
’ 7
’ 4
/’, /1

2nd scan Request 3) (4=~ "
END processing P
Request 4) |4-~

Y

Poi
oint
® \When several devices are connected to one CPU module, each device requests service processing. When the CPU
module simultaneously receives requests from several devices, a single END processing can simultaneously accept

several requests if the service processing count is set to the number of connected devices. This improves response

performance. Note that the scan time increases by the amount of service processing time.
@ If no request data for service processing exists, END processing speeds up by the amount of request processing time.

(The CPU module does not wait for requests.)
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(d) Execute it (service processing) while waiting for constant scan setting.

Constank Scanning
10 ms  {0.5ms--2000ms)

Request 2) Request 4)

v - Request1)‘ Request?:)‘ Request 5)
Program execution ‘ ‘ ‘
EEUEEER D
<] =
END processing | o s
1e 2 » |9 ;
Constant scan R t1)‘/ = ra— Peripheral
eques S A
Waiting time // Y
Request 2) Waa -~ /l //
1
* N The service processing is performed
Program execution during Wa't,'ng E|me.
III II’
4 ’
7/ 4
’ /
} S,
Constant scan END processing | // /
Request 3)[¢--="" /*
Waiting time e
Request 4)gq--~
T
Y

Point/’

® When setting the constant scan, selecting "Execute it while waiting for constant scan setting." can perform the service
processing efficiently.
*  When "Execute it while waiting for constant scan setting." is selected

+— END processing

Waiting time

Program execution

Service processing

4—— Service processing time ———

I
I
< Scan time (constant scan setting) »

* When "Execute the process as the scan time proceeds." is selected (50% is set.)
0% 50% 100%

END processing

Program execution
Service processing Waiting time

0
4—— Service processing time —»! '
'

Scan time (constant scan setting) P

“A-
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® Even when there is no waiting time, the service processing (0.2ms) is performed. Therefore, when the waiting time is less
than 0.2ms, the constant scan time may be exceeded.
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(e) Precautions

The following describes precautions for the service processing setting.

 In the service processing, the processing for request data from each receiving port (each intelligent function
module, USB, RS-232, and built-in Ethernet) is performed one by one. If several requests are received one
after another from the same receiving port, the service processing may not be performed in the same scan
even if the service processing time is left. For this reason, in communications with multiple peripherals via
the built-in Ethernet port, response times to each peripheral may not be improved, regardless of the service
processing time setting. In this case, divide connections of peripherals into the Ethernet module and the
built-in Ethernet of the CPU module to improve the response time.

» Since the processing for a request including accesses to files takes time, responding to the request
necessarily takes time. The processing for request data is performed one by one in the service processing,
and therefore responses to succeeding request data delays when the CPU module receives a request
including accesses to files. For this reason, set a longer timeout time for peripherals when using a system
that regularly send these requests.
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3.7 Output Mode at Operating Status Change (STOP to RUN)

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). Therefore, status of the outputs(Y) can be selected for setting when
the CPU module is set back to the RUN status.

» Output the output (Y) status prior to STOP. ("Previous state")

» Clear the output (Y) status. ("Recalculate (output is 1 scan later)")

(1) Operation when the operating status is changed from STOP to RUN

Operations are explained using the holding circuit below.

X20 x21
I +T Y0
Yo

(a) When outputting the output (Y) status prior to STOP
The CPU module outputs the output (Y) status immediately before the CPU module is changed to the STOP

status, and then performs program operations.
RUN I»STOP STOPI» RUN

ON ‘ \
X20 OFF I_I | |
X21 OFF 1 1

ON w |

When the output (Y) status is forcibly turned on while the CPU module is in the STOP status, the CPU module
outputs the previous output (Y) status. The on status is not held if the output (Y) status before the CPU module
is changed to STOP status is off.

(b) When clearing output (Y) status

All outputs are turned off. The CPU module outputs the output (Y) status after program operations are

completed.
g RUN—STOP  STOP— RUN
on f !
X20 OFF |_| 1
X21OFF
ON ! :

Y0 OFF

When the output (Y) status is forcibly turned on while the CPU module is in the STOP status, the CPU module
holds the on status.
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(2) Setting procedure
Configure the setting under "Output Mode at STOP to RUN"

\CZD Project Window = [Parameter] = [PLC Parameter] = [PLC System]

Cukput Mode akt STOP o RUM

Select either Of ey * Previous State
these. ™ Recalculate{Cutput is 1 scan later)
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3.8 Input Response Time Setting

This function changes the input response time for each input module. Input modules obtain external inputs within the
set response time.
For the input response time setting by the built-in 1/0O function, refer to the following.

[TIMELSEC-L CPU Module User's Manual (Built-In 1/0 Function)
ON

FF
External input °
ON

OFF
Input module

Input response time

(1) Setting procedure
1. Select "Input” under "Type" in the I/O Assignment tab, and click the Detied==ttina| button.

\Q Project Window = [Parameter] = [PLC Parameter] = [I/O Assignment]

2. Select any of the following values for "I/O Response Time". (Default: 10ms)
1ms, 5ms, 10ms, 20ms, 70ms

Intelligent Function Module Detailed Setting @

PLC Cperation Ml |
Mode at Hf'W I/ Response

Errar oc

Errar Time

Slok Type Model Mame Output Mods

0 |PLC PLC

1 [PLC Eiuilt-in If Function
2 |PLC Built-in CC-Link. Clear
3 |0i*-0) Input
4 [1(*-1)
5

&

7

g

Stop

LRERERE]

1ms
Sz

2(*-2)
3(*-3)
4{*-4)
5(*-5)
9 |e*-6)
10 |7{*-7)
11 [8(*-8)
12 |90
13 [10(*-10)
14 [110*11)
15 [12(*-12)

20ms
F0ms

A (A A A A A A A A A A A A A
A (A A A A A A A A A A A A A

LR ERNERENERE]

End Cancel

Point/’

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.
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3.9 Error Time Output Mode Setting

This function determines the output mode (clear or hold) from the CPU module to output modules and intelligent
function modules when a stop error occurs in the CPU module.

For the error time output mode setting by the built-in I/O function, refer to the following.

[TIMELSEC-L CPU Module User's Manual (Built-In I/O Function)

(1) Setting procedure

1. Selecta target module under "Type" in the I/O Assignment tab, and click the PetaledSetting| putton.
‘“@ Project Window = [Parameter] = [PLC Parameter] = [I/O Assignment]

2. Select either of the following items for "I/O Response Time".
"Clear" or "Hold"

X

Intelligent Function Module Detailed Setting

PLC Cperation Ml |
Mode at Hf'W I/ Response

Errar oc

Errar Time

Slok Type Model Mame Output Mods

PLC PLC
FLC Built-in IfT Function
PLC Built-in CC-Link. Clear

Stop

LRERERE]

1]

1

2

3 (o000 Qutput
4 [1(*-1)
5

&

7

g

2(%-2) Hald

3(*-3)
4{*-4)
5(*-5)
9 |e*-6)
10 |7{*-7)
11 [8(*-8)
12 |90
13 [10(*-10)
14 [110*11)
15 [12(*-12)

A (A A A A A A A A A A A A A
A (A A A A A A A A A A A A A

A [ A A A A A A A A

End Cancel
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3.10 PLC Operation Mode at H/W Error Setting

104

This function determines an operation mode of the CPU module when a hardware error (CPU module detects SP.UNIT
DOWN) occurred in an intelligent function module.

(1) Setting procedure
1. Select "Intelligent” under "Type" in the I/O Assignment tab, and click the Eetaled=eting| button.
‘@ Project Window = [Parameter] = [PLC Parameter] = [I/O Assignment]

2. Select either of the following items for "PLC Operation Mode at H/W error".
"Stop" or "Continue"

X

Intelligent Function Module Detailed Setting

PLC Cperation Ml |
Mode at Hf'W I/ Response

Errar oc

Errar Time

Slok Type Model Mame Output Mods

0 |PLC PLC

1 [PLC Eiuilt-in If Function
2 |PLC Built-in CC-Link. Clear
3 (o000 Inkelligent Clear
4 [1(*-1)
5

&

7

g

Stop

LRERERE]

Continue

2(*-2)
3(*-3)
4{*-4)
5(*-5)
9 |e*-6)
10 |7{*-7)
11 [8(*-8)
12 |90
13 [10(*-10)
14 [110*11)
15 [12(*-12)

A (A A A A A A A A A A A A A
A (A A A A A A A A A A A A A

A [ A A A A A A A A

End Cancel




CHAPTER 3 CPU MODULE FUNCTIONS

3.1 Security Function

This function protects data in the CPU module against tampering and theft by unauthorized persons. Use the following
functions according to your applications and needs.

Function Purpose Reference
File password 32 To limit access to each file in the CPU module Page 105, Section 3.11.1
Remote password To limit access to the CPU module from external devices. Page 110, Section 3.11.2

GX Works2 Version 1 Operating Manual

Block password To limit access to each POU
(Common)

3.11 .1 File Password 32

This function sets write password and read password for each file stored in the CPU module so that files are protected
against tampering and theft by unauthorized persons.

Read password : Fi’eAcan be CPU module
"XYZ98756" is authenticated. the pasSWordread Since
Matcheg i
G\. e
Programming tool D Write password: AbcDEF12
Read password: XYZ98756
Write password : ) /
"1234abCD" is authenticated. L A write password and read
<ince password can be set individually.
tbe written atch.
File ACANMO Ty oq not M
Programming tool ““e password oo |
w w
o
. . _— o8
(1) File protection timing =
. L . . . . . . 3
File protection is enabled immediately after the passwords are registered, and it is disabled immediately after the § -
c
passwords are deleted. § 3
8o
w D
N

(2) Password target files

A password can be set to the following files.
* Program
* Device comment
« Initial device value
* Parameter
» Source information
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(3) Operations that are controlled and the number of characters

A password can be set to the following operations. The minimum number of characters in the password should

be 4, and the maximum number should be 32.

Reading files
Writing files
Reading/writing files

@COCQ‘Q.C.COCOCOCOl0l0‘Q‘C.COCOCOCOCOCOCQ‘C.COCOCOCCOCOCQ‘

For characters allowed in passwords, refer to "Explanation of Registration Conditions" on the Input Password window.

(4) Online operations that require authentication
Authentication is required to execute the following operations to password-protected files.
(==~ Page 108, Section 3.11.1 (7))

Write to PLC (data writing)

Read from PLC (data reading)

Online change (data writing)

Change TC setting value (data writing)

Verify with PLC (data reading)

Create/Change or Delete of a password (data reading and writing)
Delete PLC data (data writing)

(5) Operating procedure

To change, delete, or unlock the password, refer to the following.

[ IManual for the programming tool used



(6) Precautions

(a) Boot from an SD memory card

CHAPTER 3 CPU MODULE FUNCTIONS

The following table shows the relationship between the boot operation availability and file password 32 setting.
—: No combination available

Transfer source file

Transfer destination file

Password status

Boot operation

File Password File Password
Matched Enabled
Set
Exist Not matched Disabled
Set
Not set — Disabled
Exist Not exist — — Enabled
Set — Disabled
Exist
Not set Not set — Enabled
Not exist — — Enabled
Not exist — — — — —

If boot file settings are configured to more than one file, the files can be transferred only when all the
passwords match. If all the passwords do not match, data in the SD memory card are not transferred and

"BOOT ERROR" (error code: 2213) occurs.

(b) When "Clear Program Memory" is selected in parameter (Boot File tab)

Even when a password is registered, files will be formatted.
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(7) Authentication method
Passwords are authenticated in three ways.
» By a programming tool
* By the FTP server
» By the MC protocol

(a) Authentication by a programming tool
&) 1. Whenever an online operation requiring password

Disable Password X
Disable passwords For data in the programmable controller, aUthentication is exeCUted’ the “Disable Password"
window appears. Select an authentication targetfile,

[~ Target Data
argst Memory | program Memary/Device Mermor: -z i k th Sektin b| |tt()| 1
v il L and cl'c e tting... -

Data Name

Data Type
Pragram

PARANM @ Registered

Setting... | o | cancel

= 2. Entera password in the "Input Disable Password"

Input Disable Password ()

window.

Disable password For the selected File.

Disable Condition
’7Wr\te Pratection ;I

Disable Password (Read Prateckion)

Disable Passward (Write Protection)

Explanation of Registration Conditions
[Reagistration Conditions] Read protection, Write protection, Read protection)'write

prokection
[walid Characters] Use 4 to 32 single-byte characters, numeric characters, alphabets
8-Z and a-z, single-byte blanks, and 1"# %8+, - [ <==e@[]™_ {[Fe

Passwords are case-sensitive,
cel_|

Point/’

The entered password is valid until the project is closed.
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(b) Authentication by the FTP server

To access a password-protected file from external devices using the FTP server function, password
authentication is required for each file. To change a file to access, password authentication is required again.
O: Authentication required, —: Authentication not required

Password authentication
Operation Command
Data write Data read
Deleting a file in a CPU module delete O —
Reading a file from a CPU module get — O
Deleting a file in a CPU module mdelete O —
Reading a file from a CPU module mget — O
Changing the file name in a CPU module rename O —
Changing or displaying the file attribute in a CPU module change O —
To authenticate a password, use FTP commands for password authentication.
Operation Command name
Disable Password (Write) quote passwd-wr <password>
Disable Password (Read) quote passwd-rd <password>

For details on commands, refer to the following.
[TIMELSEC-L CPU Module User's Manual (Built-In Ethernet Function)

(c) Authentication by the MC protocol
To access a password-protected file from external devices using the MC protocol, the request message format
of the MC protocol must be changed and a command for the file password 32 must be specified.

22
1. Add "Keyword" at the end of the request message, and set a password in that area. 5 %
2. Authenticate the password using the password set to "Keyword" ::?é
3. For the commands requiring password authentication, specify 0004 (for file password 32) in the g -gn
"Subcommand" area of a request message. % %
Function Command (subcommand) S }
File delete 1822 (0004)
File attribute change 1825 (0004)
File copy 1824 (0004)
File open 1827 (0004)

For details, refer to the following.
LCIMELSEC Communication Protocol Reference Manual
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31 1 2 Remote Password

This function prevents unauthorized access to the CPU module from external devices.

(1) Settable modules and the number of settable modules
The following shows the modules for which the remote password can be set and the number of settable modules.
(The number of settable modules does not indicate the number of connectable modules in the system where a

CPU module is used.)
* CPU module (Built-in Ethernet port): 1
» Serial communication module: 8
« Ethernet module: 8

For details on the remote password for a serial communication module or Ethernet module, refer to the manual of each

module.
® 0 0 00 0000 00000000 ° OO OO OO OO OO OSSOSO OTOTOSOEOSOEOTOTOTOEOTOEOSEOOSETOEOEOSEVOSETOETOEVOEVOSNP

(2) Flow from remote password setting to reflection of the password
1. Register a remote password. (=5~ Page 375, Appendix 1.4)

‘@ Project window = [Parameter] = [Remote Password]

2. Write it to the CPU module. (Write to PLC)

The remote password is transferred to the target module when:
+ the CPU module is powered off and then on or
+ the CPU module is reset.

Ethernet Programming tool

CPU module

3) The remote password is transferred
when the CPU module is powered off and
then on or is reset.

Checks the remote password.

1) Register a remote password.
2) Write the password to the CPU module

A remote password proceeds the lock processing so that the access is limited. Only when the entered remote
password matches with the registered password, access is allowed (unlock processing (cancel)).
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(3) Changing/deleting a remote password
Open the "Remote Password Setting" dialog box. (==~ Page 375, Appendix 1.4)

\Q Project window = [Parameter] = [Remote Password]

Remote Password Setting

Enter a remote password. —_ |

Password Setting

x]

Characters that can be used

e in passward
eSS 4 characters. Mumbers, 4-2
&z, Special characters.

Paszsword Active Module Setting

|~

Madel Name Skarkxy Condition
Ethernet Buit-in CPLU__» Detal &
LI71E7L-100 0020 Detail

LR ERENENENE]

Mecessary Setting] Mo Sefting / Already Set )

Clear

End

Cancel

CHAPTER 3 CPU MODULE FUNCTIONS

For a Ethernet Built-in CPU,

» To change a remote password, write the new remote password to the CPU module.

/ configure the "Detail" setting.

» To delete a remote password, click the Lo button and write the remote password to the CPU module.
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3.12 Remote Operation

Remote operation allows externally (by programming tool, external devices using the MC protocol, or using remote
contacts) changing the operating status of the CPU module. There are four types of remote operations:

* Remote RUN/STOP (<=~ Page 112, Section 3.12.1)

* Remote PAUSE (<=~ Page 114, Section 3.12.2)

* Remote RESET (==~ Page 116, Section 3.12.3)

* Remote latch clear (=5~ Page 117, Section 3.12.4)

(1) The relationship between a CPU module and a remote operation.

Availability of remote operations varies depending on the status of a CPU module.

Remote operation
CPU module status
Remote RUN Remote STOP Remote PAUSE Remote RESET Remote latch clear
RUN status RUN status STOP status PAUSE status Not operable Not operable
STOP status STOP status STOP status STOP status Reset’! Latch clear
*1 Including the stop error status of the CPU module.

3.12.1 Remote RUN/STOP

This operation externally changes the operating status of the CPU module to RUN or to STOP, keeping the switch of
the CPU module in the RUN position.
This operation is useful when:

« the CPU module is inaccessible, or

» changing the status of a CPU module that is in a control panel to RUN or STOP by external signals.

(1) Program operation

(a) 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.)

(b) Remote STOP

The CPU module executes a program until the END instruction and changes its operating status to STOP.

(2) Executing method
The following three methods are available.
» Using a RUN contact
* Using a programming tool
» By an external device using the MC protocol
» Using the link dedicated instruction of the CC-Link IE Field Network master/local module
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(a) Using a RUN contact
Set a RUN contact.

‘Q Project window = [Parameter] = [PLC Parameter] = [PLC System]

RUM-PALISE Contacts
RUM X |0 (¥0--%1FFF)

PALISE ¥ (0--#1FFF)

Set a device used as a CONtAC!, m———p

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.

(b) Using a programming tool
Open the "Remote Operation" dialog box.

‘@ [Online] = [Remote Operation]

fon Channel Lt Speciy Execution Target

Select "RUN" or "STOP" —__
for execution.

@ i
c s1op
« pause
€ Latch Clear
C Reser

Operation during RUN

s ) =

w W

Point/’ R
A remote RUN operation executed only from the programming tool that has executed a remote STOP operation to the CPU g g
module. 39

o @

i)

23

zZ2

2

(c) By an external device using the MC protocol S

Use MC protocol commands.
LCIMELSEC Communication Protocol Reference Manual

(d) Using the link dedicated instruction of the CC-Link IE Field Network master/local

module
Use the link dedicated instruction of the CC-Link IE Field Network master/local module.
[TIMELSEC-L CC-Link IE Field Network Master/Local Module User's Manual
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3.12.2 Remote PAUSE

This operation externally changes the operating status of the CPU module to PAUSE, keeping the CPU module switch

in the RUN position.

PAUSE status is a status where program operations in the CPU module are stopped, holding the status (on or off) of all
outputs (Y).

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.

(1) Executing method
There are three methods for performing the remote PAUSE operation.
» Using a PAUSE contact
» Using a programming tool
» By an external device using the MC protocol

(a) Using a PAUSE contact
Set a PAUSE contact.

‘@ Project window = [Parameter] = [PLC Parameter] = [PLC System]

RUM-PALISE Contacks

) RUM 2 {X0--21FFF)
Set a device used as a contact. =————p
PAUJSE x |0 (X0--%1FFF)

Turning off the PAUSE contact or SM206 will
exit the PAUSE status and restart program
operation from step 0.

0 — END END — END
0 —> END AN 0 —
ON —————— —J—ﬂ \
I \
I
Set PAUSE contact — OFF ‘\
ON ______ \ - 7/
PAUSE enable coil (SM206) OFF - ,
/| ON Y
I y1 ! \
I \
PAUSE contact (SM204) ——2FF ~ ! 1
| |
/ l | PAUSE status
I
RUN/PAUSE status | RUN / v )X/ PAUSE RUN
-
\ /
Turns on at execution of the END \/ LThe CPU module enters the PAUSE status and
processing in the scan where set stops operation when an operation is processed up
PAUSE contact and SM206 turn on. to the END instruction in the scan next to the one

where the PAUSE contact turns on.

Point/

When setting a PAUSE contact, set a RUN contact as well. (Setting of only a PAUSE contact is not allowed.)
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(b) Using a programming tool
Open the "Remote Operation" dialog box.

‘@ [Online] = [Remote Operation]

Select "PAUSE" for execution. -

Speciy Group No.

(c) By an external device using the MC protocol

Use MC protocol commands.
[LIMELSEC Communication Protocol Reference Manual

(2) 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 In the PAUSE status, on/off status of
Y70 depends on that of M20.
X0 SM204
— +t Y71 A Turns off in the PAUSE status.
MO
— | Y72 Turns on in the PAUSE status.
SM204
— J

ISNVd djoWsY ¢°CL'e
uofjesadQ sjowsy gL'
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3.12.3 Remote RESET

This operation externally resets the CPU module when the CPU module is in the STOP status. Even if the switch of the
CPU module is in the RUN position, this operation can be performed when the module is stopped due to an error.
Use this function when an error occurred in the CPU module that is beyond the reach.

(1) Executing method
There are two methods for performing the remote RESET operation.
* Using a programming tool
» By an external device using the MC protocol

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.

‘“@ Project window = [Parameter] = [PLC Parameter] = [PLC System]

Remate Reset

Select this checkbox before —_—
performing remote RESET. :

(a) Using a programming tool

Open the "Remote Operation" dialog box.

O [Online] = [Remote Operation]

Select "RESET" for execution. -

eeeee

(b) By an external device using the MC protocol
Use MC protocol commands.
LTIMELSEC Communication Protocol Reference Manual

(2) Status after reset processing

When the remote RESET operation is completed, the CPU module will be placed in the operating status set by
the switch. Consider the operating status of the CPU module after the reset operation if the CPU module had
stopped due to an error.

(3) Precautions

Note that the CPU module may not be reset by the remote RESET operation due to noise. In this case, reset the
CPU module using the switch or power off and then on the CPU module.
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31 24 Remote Latch Clear

This function resets the device data when the CPU module is in the STOP status. !

This operation is useful when:
» the CPU module is inaccessible or
» externally performing latch clear to the CPU module in a control panel.

*1 Device data in the range where a latch clear operation is disabled cannot be reset. (==~ Page 89, Section 3.4 (4))

(1) Executing method

The following two methods are available.
* Using a programming tool
* By an external device using the MC protocol

Set the CPU module in the STOP status. (Not available in the RUN status)

(a) Using a programming tool
Open the "Remote Operation" dialog box.

‘@ [Online] = [Remote Operation]

<> PiCHode -
Select "Latch clear" for execution. —L_ =™ 1 s e rcrpe e |;ﬂ; e
e
N
e ——] s
S — § 3
@
e
(b) By an external device using the MC protocol 28
O =
Use MC protocol commands. oS
D
[TIMELSEC Communication Protocol Reference Manual 2
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3.1 3 Scan Time Measurement

This function displays the processing time of set program section during ladder monitoring. The time required for the
subroutine and interrupt programs can be measured.

(1) Execution
1. Open the "Scan Time Measurement" dialog box.

‘@ [Debug] = [Scan Time Measurement]

Scan Time Measurement

Measurement Limit
Skark

Prograrn Mame MAIN

’7 Close
Start Step u]
End Step 102
Scan Time
Initial Yalue ms
Current Yalue ms
Mazximnum Value ms
Minirnurm Value ms

2. Specify the start and end steps and click the Start button.

Point/’

When displaying the "Scan Time Measurement" dialog box after specifying the scan time measurement range in monitor
mode, the start and end steps are set in the specified ranges such as shown below.

Y20
50) | MO

198 [END
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(2) Precautions

CHAPTER 3 CPU MODULE FUNCTIONS

¢ The minimum unit of measurement time is 0.01ms. If the measurement time is less than 0.01ms, 0.000ms is

displayed.

* When between the FOR and NEXT instructions is specified, the execution time of one scan between the

specified steps is displayed.

« If a subroutine program call instruction (CALL instruction) exists within the scan time measurement range,

processing time for the subroutine program is included in the scan time.
Measurement range

Main
program

Subroutine
program

/

Measurement range

« If an interrupt/fixed scan execution type program is executed within the scan time measurement range,

program execution time is added to the scan time.
» Scan time from one program file to another cannot be measured. Also, scan time cannot be updated on the

"Scan Time Measurement" dialog box in the following cases.

When the branch instruction is specified in the end step

When only the start step is executed

Example: The JMP instruction is specified in the end step.

o 1 )
S

S

e

FO

Example: The specified end step is not executed by the JMP instruction.

w

The end step is s——TIMP PO i

skipped by the JMP
instruction.

PO

o1 3

=

H—
D

End step: 9

=

{END L

When the end step is executed before the start step

When the start step is executed continuously

Example: The start step is specified as the next step of the CALL instruction
and the end step is specified in a subroutine program executed by the CALL
instruction.

o— —{calL PO 3
=
. S P
The start step is executed g |
after the end step by the CALL
instruction. 5 [FEND }
PQ Fe=====
o < E
e ————
9——————————{RET b

Example: Only the start step is specified between the FOR and NEXT

instructions.

The start step is executed
continuously since it is specifie
between the FOR and NEXT
instructions.

d

B\ P

— ]

———{FOR K2 7

==

JI—H—'—(

A

I TNEXT 3
[ Endstepis ] __ _

— L
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When the IRET instruction, FEND instruction, BREAK instruction, or RET instruction is specified in the end step

Example: The IRET instruction is specified in the end step of an interrupt program by 131.

1
m
Ll_l

r
B
[S]

Ll_l

Start step: 4

10—} C
ime T rer L i
When the scan time in an 12 L EQET_;'__I

interrupt program is measured,
do not specify the IRET r
instruction for the end step. Jﬁ L END ]_
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3.14 Program List Monitor

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.

(1) Execution

Open the "Program List Monitor" dialog box.

O [Online] = [Monitor] = [Program List...]

Program List Monitor

Entire Scan Time

3

Detail of Scan Time for Scan Execution

Monitaring Time{ms) | Total Scan Timedms) Programims) 0.000
Scan 200 1.000 EMD Processing Time(ms) 1.000
Initial 0.000 Low Speed Programims) 0.000
Low Speed 0.000 Constant Waik{ms) 0.000

Execution Status of Programs

[t
[omtrspan.|

Stop Monikar

Close

Item

Description

Entire Scan Time

Monitoring Time(ms)

The monitoring time of each program is displayed. If the scan time exceeds this time, the
CPU module detects "WDT ERROR".

Total Scan Time(ms)

The total time of each item in "Detail of Scan Time for Scan Execution" is displayed. When
constant scan time is set, the constant scan time is displayed.

Detail of Scan Time for Scan
Execution

Program(ms)

The total execution time of the scan execution type program is displayed.

END Processing Time(ms)

The END processing time is displayed.

Low Speed Program(ms)

Since low-speed execution type programs cannot be used "0.000" is displayed.

Execution Status of
Programs

Constant wait(ms) The constant scan waiting time is displayed when the constant scan time is set.

Program The execution status of a program selected at the program tab of the PLC Parameter dialog
9 box is displayed.

Execution The program type set in the PLC Parameter dialog box is displayed.

Scan Time(ms)

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.

Execution 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.

Point/’

® The scan time of a fixed scan execution type program is not displayed during its execution. "-" is displayed in the Scan
time column.

® 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.
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3.15 Interrupt Program List Monitor

This function displays the number of executions of an interrupt program.

(1) Execution

Open the "Interrupt Program List Monitor" dialog box.

‘@ [Online] = [Monitor] = [Interrupt Program List...]

Interrupt Program List Monitor @

Inkerrupt Poinker T | 5] -
Inkerrupk Poinker | Execution Counk Commenkt -
0 a m
il a
12 a
13 0 -
Stop Monitor Close
ltem Description
Interrupt Pointer An interrupt pointer is displayed.

The number of executions of an interrupt program is displayed. This function starts counting after the

E te Count
xecute Loun CPU module is in the RUN status. When the counting reaches 65536 times, it is reset to 0.

Comment Device comments created to an interrupt pointer is displayed.

122



CHAPTER 3 CPU MODULE FUNCTIONS

3.16 Monitor condition setting

This function monitors the CPU module under specified conditions.

Before setting the monitor condition, check the version of the programming tool used.
(==~ Page 376, Appendix 2)

© 0 0000000000000 000000000000 0000 0C0COCOOEONOSOEOGOEOEOIEOIEOEOEOIEOEOSIOEOEOOEOEOEONOEOEOEOEOSOETOTTOTITOETOCTOTO

(1) Setting method
The following two methods are available for the monitor condition setting.
» Monitor execution condition setting
* Monitor stop condition setting

For details on the setting method, refer to the following manuals.
[ IManual for the programming tool used

w
N
=)
=
o
3.
=
o
=
o}
o
>
=
=3
o
=
[72]
o]
=
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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.
* When the operation of the specified step changes from the non-execution status to the execution status:
<>
» When the operation of the specified step changes from the execution status to the non-execution status:
<y>
« Always when the operation of the specified step is being executed only: <ON>
» Always when the operation of the specified step is not being executed only: <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
immediately before execution of the specified step becomes the specified status by the LD instruction in the block. The
monitoring timing depends on the ladder of the specified step. The following shows examples of monitoring when the
step 2 is on (Step No. [2] = <ON>).

Condition Description
When both X0 and X1 are on, the monitor execution condition is
established.
When the step 2 is connected by the AND Ladder mode List mode
instruction X Step 2 0 LD XO
X0 X1 X2 1 AND X1
0}" (Y20 % 2 AND X2
3 OUT Y20

When X1 is on, the execution condition is established. (The on/off status
of X0 does not affect the establishment of the monitor execution

condition.)
When the step 2 is connected in the middle of the Ladder mode List mode
AND/OR block o Step2 Ao
oot x2 Va0 g /C\)r;D ig
}—D@ 4 ANB
5 OUT Y20

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 the start of a ladder block other than the when OUT Y10 turns on.

step 0 is specified for the step number as a Ladder mode List mode
detailed condition

X0 0 LD XO
0t Y10 1 OUT Y10
X1 2 LD X1
21 Y11 3 OUT Y1

® When "0" is specified as the step No., set the condition to "Always".
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(b) When only a device is specified
Either word device or bit device can be specified.
* When a word device is specified
Monitor data is collected when the current value of the specified word device becomes the specified value.
Specify the current value in decimal or hexadecimal.
* When a bit device is specified
Monitor data is collected when the execution status of the specified bit device becomes the specified status.
Select the execution condition (on the rising edge or falling edge).

(c) When a step number and device are specified
Monitor data is collected when the status immediately before execution of the specified step becomes the
specified status or the status (current value) of the specified bit device (word device) becomes the specified
value.

Point/

If the rise of step 100 and D1 = 5 (Step No. [100] = <T>, Word device [D1] = [K5]) are specified as the execution condition,
the monitor execution condition is established on the rising edge of the step 100 and also D1=5.

—i {20

[ INC D1

The monitor interval of a programming tool depends on the processing speed of the programming tool. For the monitor
execution conditions established at the interval shorter than the monitor interval of the programming tool, monitor is
executed only when the monitor execution condition is established at the monitor timing of the programming tool.

Mo L
x0—— ] 1

SNS B g 3 I BN

Step No. 100 100 100 100

Monitor timing H
(CPU module)
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(2) Precautions

(a) Files to be monitored

When monitoring after setting the monitor condition, the file displayed on a programming tool is monitored.
Match the name of the file to be monitored on the CPU module with that on the programming tool by executing
[Online] -> [Read from PLC].

(b) No file register setting

If the file register is monitored when there is no file register used, "FFFF " is displayed.

(c) Device assignment

For a monitor operation, the device assignment in the CPU module and the programming tool must be the
same.

(d) Monitoring by multiple users simultaneously
When monitoring the buffer memory of an intelligent function module, the scan time increases as in case when
executing the FROM/TO instructions.

(e) Monitoring by multiple users simultaneously

The following precautions should be followed:
» High speed monitoring can be performed by increasing 1K step in the system area for every monitor file of
other stations when formatting the program memory or setting the Boot file of the PLC Parameter.. Up to
15 stations can be set as the station monitor file, however, the program area will be reduced by the files'
worth of areas.
* When the monitor condition or monitor stop condition is set, only one user can perform monitoring.

(f) Setting a monitor stop condition

A monitor stop condition can be set only in the ladder monitor.

(g9) Specifying the same device as a condition

When specifying the same device as a monitor condition or monitor stop condition, set the on/off status as well.

(h) Specifying a step number as a monitor condition
If an instruction in the specified step is not executed in such cases described below, the monitor condition will
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.

(i) During monitor condition registration

Do not reset the CPU module while monitoring conditions are being registered.
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(i) 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
shows examples of other applications:
* Programming tool
» Applications 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 comes back from the CPU module to the online function. (A time-out occurs in the online
communication function with the CPU module.)
+ 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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3.1 7 Local Device Monitor/Test

128

This function enables debugging of local devices of the program that is being monitored.

(1) Monitoring local devices

The following shows examples of monitoring local devices.

EI DO to D99 are set as local devices and three programs "A", "B" and "C" are executed by the CPU module.

(Three programs are to be executed in the order of A— B — C — (END processing) > A — B....)

Item

Monitored device

DO (Local device)

D100 (Global device)

Local device monitor is set

The DO value in the specified program (local

device for a program) is monitored.”!

The D100 value after execution of the specified
program is monitored.

Local device monitor is not set

The DO value after execution of the program "C"
is monitored.

The D100 value after execution of the program
"C" is monitored.

*1
specified program is monitored.

When "Not Used" is set for "Local Device" in File Usability Setting of the Program tab, the DO value after execution of the

When local devices are set to be monitored and the program "B" is displayed for monitoring, the local device(s)
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used in the program "B" can be monitored.

CPU module

|' ''''''''''''''''''''''' T
i Program execution (A— B — C) !
1
| v :
1
| Xu}—[Movp K2 DO I
1
| hd| Program: A !
| —{MOovP K3 D98 |
| |
1

|
! \ 4 |
| X10 |
, {mMovP K4 Do |
! X1 Program: B '
| F—[MOVP K8 D99 |

1
1

|
| |
! Y |
| X20 |
i —IMOVP K3 Do |
\ x21 Program: C i
| {MOVP K8 D99 !
' |
| |
' |
| |

Display the local device data of

the program B.

(Example)
If DO to D99 are set as a local device,
DO =4 and D99 = 8 are displayed
when X10 and X11 are on, respectively.

Set local device monitor
and monitor the program B.

Programming tool
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(2) Device test procedure
1. Connecta personal computer to the CPU module
2. Display a program in ladder mode

3. Switching to the monitor mode

@ [Online] = [Monitor] = monitor mode
4. select [Local device monitor] from the monitor window.

(3) Number of programs that can be monitored/tested

Local devices of 16 programs can be simultaneously monitored or tested from multiple programming tools.

(4) Precautions
» One programming tool can monitor or test local devices in one program at a time. Local devices in multiple
programs cannot be monitored or tested simultaneously.
* When local devices in a stand-by type program are monitored, data in local devices are saved and restored.
For this reason, the scan time increases.
* 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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3.18 External Input/Output Forced On/Off

This function forcibly turns on or off the external input/output of the CPU module.

(1) Input/output operation when a forced on/off operation is performed

Three types of forced on/off operations are available as shown in the following table. The following table shows
the status of input (X) and output (Y) when a forced on/off operation is performed. Note that a program operation
takes priority when a contact of output (Y) is used in the program.

Operation Input (X) operation Output (Y) operation
) The CPU module performs program operations The CPU module outputs "on" externally regardless of

Forced on registered L . .
using inputs forcibly turned on. the results of program operations.

Forced off registered Th'e C.PU modulg performs program operations The CPU module outputs "off"' externally regardless of
using inputs forcibly turned off. the results of program operations.

Forced on/off cancellation Th'e CPU modl.JIe performs program operations The CI'DU module outputs the results of program
using external inputs. operations externally.

The following shows the input/output operation when a forced on/off operation is performed.

}

|Output forced on/off operation| Forced off of Y10

I Output refresh ‘ ST ;Oiutipiu} 9@!19 ey External output
(OFF) (Y10 is off.)
I Input refresh ‘ *----__ Input of X0
(ON) " ""=----_( External input
| Input forced on/off operation | Forced off of X0 (X0 is on.
/—{ Program execution } \
MO
— ftvio
X0 JExternaI input is forcibly
/:l turned off. EYH

Y10

Remains on in a program even if
forced off is executed. FEND
(external output is off.) L

o /

(2) Specifications

(a) CPU module status

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 device Y.

(b) Registerable devices

Forced on/off can be registered as many as the number of 1/0 device points in the CPU module.

(c) Target input/output
* Input (X) and output (Y) of modules used in the built-in I/O function.
* Input (X) and output (Y) of connected modules
* Input (X) and output (Y) of the CPU module to be refreshed from RX/RY of the CC-Link IE Field Network
master/local module or the CC-Link system master/local module (including built-in CC-Link function)
* Input (X) and output (Y) of the CPU module to be refreshed from RX/RY of CC-Link IE Field Network Basic
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(d) Forced on/off timing

Refresh area Timing

* During END processing (input refresh)
« At ti f the COM instruction (input refresh
* Input and output used in the built-in /O execu !on ° e' |r15 ruc.|on (!npu refres ) .
function « At execution of an instruction using direct access input (DX) and direct access output
’ DY
« Input and output of modules connected (OY)

* At execution of the RFS or MTR instruction
+ At execution of an instruction used for a system

Input and output of the CPU module to be
refreshed from RX/RY of the CC-Link IE Field + During END processing (auto refresh)

Network master/local module or the CC-Link * At execution of the COM instruction (auto refresh)
system master/local module (including built-in * At execution of the ZCOM instruction (auto refresh)
CC-Link function)

Input and output of the CPU module to be
refreshed from RX/RY of CC-Link IE Field
Network Basic

+ During END processing (auto refresh)
* At execution of the COM instruction (auto refresh)

(e) Number of registerable devices

Up to 32 devices in total can be registered.

(f) Checking the execution status
» Reading the forced on/off registration status of a programming tool.
* Flashing of the MODE LED (green) (The MODE LED flashes in green when a device is registered.)
* The on status of the 1st bit in SD840 (Debug function usage).

Point/’

When checking by the MODE LED or SD840, remind that they are also used to check the execution status of executional
conditioned device tests. (==~ Page 135, Section 3.19)

(g) Forcibly turning on/off from multiple programming tools
Forced on/off can be registered to a single CPU module from multiple programming tools. In this case, the last
registration is 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 that registered forced on/off earlier. When the
forced on/off registration is performed from multiple programming tools, click the Update Status button to

update the data, and execute the function.
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(h) Status of devices after forced on/off registration data are canceled

Forced on/off registered device

Program operations (on/off) performed

Program operations (on/off) not
performed

Input

* Input used in the built-in 1/O function
* Input from connected modules on the base
unit

Uses the on/off status input from modules.

Input of the CPU module to be refreshed from
RX of the CC-Link IE Field Network
master/local module or the CC-Link system
master/local module (including built-in CC-Link
function)

Uses the on/off status refreshed via CC-Link.

Input of the CPU module to be refreshed from
RX of CC-Link IE Field Network Basic

Uses the on/off status refreshed from the CPU module (when CC-Link IE Field Network Basic is

used)

Output other than above (outside of the refresh
range)

Uses the results of program operations.

Holds the forced on/off status.

Output

* Output used in the built-in I/O function.
* Output from connected modules on the base
unit.

Output of the CPU module to be refreshed
from RY of the CC-Link IE Field Network
master/local module or the CC-Link system
master/local module (including built-in CC-Link
function)

Outputs the results of program operations.

Output of the CPU module to be refreshed
from RY of CC-Link IE Field Network Basic

Outputs the results of program operations.*1

Holds the registered on/off status.

Output other than above (outside of the refresh
range)

Outputs the results of program operations. (The
results are not output externally.)

Holds the forced on/off status.

*1 The result is output for one scan in accordance with the registered on/off state even after forced on/off registration data

are canceled.
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(3) Operating procedure
1. Open the "Forced Input Output Registration/Cancellation” dialog box.
‘@ [Debug] = [Forced Input Output Registration/Cancellation...]

Forced Input Output Registration/Cancellation rz|

Device Register FORCE OM | Cancel Registration |

-
Reqgister FORCE COFF

To. Device ONJOFF | Mo, Device ONJOFF
1 17
2 15
3 19
4 20
5 21
& 22
7 23
g 24
El 25
i0 26
11 27
12 28
13 29
14 30
15 31
16 32
Update Status | Batch Cancel Registration Close

2. Enter the target device to the "Device" column.

3. Click the button for intended operation.

Button name Description Button name Description
Register FORCE QN Registers forced on for a specified device. Cancel Registration Cancels forced on/off registered for the device specified.

Register FORCE OFF Registers forced off a specified device. Batch Cancel Registration Cancels all forced on/off registration.

The latest on/off status can be checked by clicking the Update Status button.
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3.1 9 Executional Conditioned Device Test

This function changes a device value for the specified step of a program. This enables debugging of the specified
ladder block without modifying the program.

Point/’

The executional conditioned device test is not available for the SFC program.

(1) Operation of the executional conditioned device test

A device value is changed based on the registration data once the executional conditioned device test setting is

registered.
Program : MAIN
Registration / MO \
data o— | [ING piooo |
- Program : MAIN 879
= Step number 110 { MoV D1000 Do T
) 879 879
= Device : MO
- Setting value  : ON {RsT Mo ]
= Execution timing : Before instruction execution
= Hi234 ] Yo

[ING p2000 | }

880 |

[MOV  D2000 D20 1 }
880 880 |

fivio D }

Programming tool -
\ Turns on. /

Note that a device value is changed in the specified step regardless of an execution status of the instruction in
the specified step.

[Program example] [Operation]
) Changes the DO value to "35".
------- === >
Processing oMo X I X+ K10 DO
|
MO 0 e :
100 L K10 oo 3\{ DO value 10 35 X 45

,,,,,,,,,,,, !

v
:
/ MO value OFF i

Register executional conditioned device A device value is changed at the specified
test that sets "35" to DO in this step. step regardless of the MO value.
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(2) Applicable devices

The following table shows the applicable devices and the number of settable devices.

Number of settable

Type Applicable device
el At Vi devices

Bit device X (DX), Y (DY), M, L, B, F, SB, V, SM, T (contact), ST (contact), C (contact), FX, and FY

T (current value), ST (current value), C (current value), D, D (extended data register), SD, W, W
(extended link register), SW, R, ZR, Z, UO\G, FD Up to 32 (in total)

Digit-specified bit device: X, Y, M, L, F, SM, V, B, SB
Indirect specification (@DO0): D, SD, W, SW, R, ZR (devices specified with @)

Word device
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(3) How to check the execution status

» By displaying the "Check/Disable Executional Conditioned Device Test Registration" dialog box
» By the flash of the MODE LED in green
» By the on status of the first bit in SD840 (Debug function usage)

Point/’

When checking by the MODE LED or SD840, remind that they are also used to check the execution status of the external
input/output forced on/off function. (==~ Page 335, Section 5.9)

(4) Registering executional conditioned device test settings

(a) Operation method
1. Open a dialog box to edit the program and select the step number to register.
2. The setting can be set by "Executional Conditioned Device Test" dialog box.

\@ [Debug] = [Executional Conditioned Device Test] = [Register Executional Conditioned Device
Test...]

Executional Conditioned Device Test g|

Device/Label Close
| =l

Data Type

|Bit ~|

FORCE QM | FORCE OFF |

Execute Condition
Program Mame: |MAIN j
Cannok set it ko SFC program,

Step Mo,

Execution Timing: |Before Executing Instruckion j

Item Description

Device/Label Target device or label is displayed. (Data entry is also available)

Data Type

For bit device Forced on/off operation is executed.

For word device Enter a value. (For a signed value, specify decimal or hexadecimal.)

Execute

Program Name Select the name of the program that is registered in the CPU module.

Step No Specify the step number (step number from 0 to END instruction) that exists in the program. (Specification of

Condition a start step of the instruction.)

Execution Timing Select either "Before Executing Instruction" or "After Executing Instruction".

136

Multiple executional conditioned device test settings can be registered for one step number.

}—{ [ —l Do D10 ]{

D20
\ \ \ Devices that can register executional

conditioned device test for the start step
of the + instruction

However, if more than one executional conditioned device test settings are registered with the same device
name and the same execution timing for one step number, the set data are overwritten. (More than one setting
with the same device name can be registered for one step, if the execution timing differs.)
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Point />

® When setting a word device with a different data type, a device is regarded as the same device.
Example: When a word device is set in the order of "D100 (16-bit integer)" and then "D100 (Real number (single
precision))", "D100 (Real number (single precision))" is registered.

® When setting a device with a different modification method (such as a bit-specified word device, digit-specified bit device,
or index-modified device), a device is regarded as a different device.
Example: When a word device is set in the order of "D100.F" and then "D100Z0 (Real number (single precision)), both
devices are registered.

(b) Registration from multiple programming tools
The executional conditioned test setting can be registered to a CPU module from multiple programming tools.
Note, however, that if an executional conditioned device test setting is registered with the same device name in
the same step, the existing data are overwritten.
Before registering executional conditioned test settings from multiple programming tools, click the

Upiktio Sctius button to update the registered data.

(c) Operation by different execution timing
Operation of the CPU module varies depending on the timing (either before or after an instruction of the

specified step) of changing a device value.
Program example]

Register executional conditioned device test
that sets "20" to DO in this step.

Operation] =)
Execution timing CPU module operation | 6

> m

i 3

Before executing an Processing LD MO Changes the DO value to"20". X + K100 DO o
instruction in step 101 N % 5
DO value 10 X 20 X120 3

(@]

o)

3

> =

="

. i P o

After executing an Processing LD MO + K100 DO X Changes the DO value to 20", 3
instruction in step 101 ] T a
DO value 10 110 X 20 g

<

=

o

_|

o

@

Note that, when registering the executional conditioned device test with particular instruction specified, a
device value may not be changed depending on the execution timing even after the specified step is executed.
The following instructions need to be noted.
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« Instructions that do not change device values

A device value is not changed by executing the executional conditioned device test when the execution
timing has been set to "After executing instruction", specifying the step for instructions that do not execute
the next step, such as branch instructions.

Classification Instruction Operation
Stop STOP
CJ
Jump SCJ
GOEND « When the execution condition for an instruction is satisfied, a
Repeated (Loop) BREAK(P) device value is not changed even when the specified step is
executed.
CALL(P) * When execution condition for an instruction is not satisfied, a
FCALL(P) device value is changed after the specified step is executed.
Subroutine program call ECALL(P)
EFCALL(P)
XCALL
End FEND
Jump JMP A device value is not changed even when the specified step is
Return from subroutine program RET executed.
Return from interrupt program IRET

* FOR and NEXT instructions

When the executional conditioned device test setting is registered specifying the step for the FOR or NEXT
instruction, timing of device value change is different from the timing when steps for other instructions are
specified.

Execution timing setting

Instruction
Before Executing Instruction After Executing Instruction

Executed once after the start of loop processing. (Executed
FOR Executed once before the start of loop processing. before the operation of the program between the FOR and
NEXT instructions.)

Executed every loop processing. (Executed after the
NEXT operation of the program between the FOR and NEXT Executed once after the start of loop processing.
instructions.)

* END instruction
If "After executing instruction” is set, the CPU module returns a registration error to the programming tool.

(d) Number of settings that can be simultaneously registered in one scan

Eight executional conditioned device test settings can be simultaneously registered into the CPU module in
one scan. When nine or more executional conditioned device test settings are to be simultaneously registered,
they are registered over multiple scans.
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(5) Checking the executional conditioned device test
Open the "Check/Disable Executional Conditioned Device Test Registration" dialog box. (=5~ Page 139, Section
3.19 (6))

Contents can be viewed by clicking the Upiktio Sctius button.

(6) Disabling the executional conditioned device test

(a) Operating procedure
1. Open the "Check/Disable Executional Conditioned Device Test Registration" dialog box.

‘@ [Debug] = [Executional Conditioned Device Test] = [Check/Disable Executional Conditioned
Device Test...]

CheckfDisable Executional Conditioned Device Test Registration

Status of Displayed Data: Read from PLC
Device Device Comment
Hld
3| vV [mam 1] 0 N After Executing Instruction
4| WV [mam 1] oo 100 After Executing Instruction
Sl
6 I
i
g I =
al I
| [~
1| -
H
13| [~
14| [~
15| [~
| [~ -
Device Test Condition PLC Operation Device Test Condition File Operation
Update Status | Disable Registration |
Read File. .. ‘Write File. ..
Batch Register | Batch Disable |

2. Select the checkboxes for registered data to disable, and click the _tancelRegstration | button.

The data can also be disabled by any of the following operation.
+ Powering off and then on the CPU module
* Resetting the CPU module
» Writing program files stored in the program memory to the CPU module while it is in the STOP status
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+ Clearing the program file stored in the program memory while the CPU module is in the STOP status
* Formatting the program memory while the CPU module is in the STOP status

(b) Number of settings that can be simultaneously disabled in one scan
Eight executional conditioned device test settings can be simultaneously disabled in one scan. When nine or
more executional conditioned device test settings are to be simultaneously disabled, they are disabled over
multiple scans.
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(7) Batch-disabling executional conditioned device test settings
1. Open the following message box.

‘@ [Debug] = [Executional Conditioned Device Test] = [Batch Disable Executional Conditioned Device
Test]

MELSOFT Series GX Works2

[} Every executional condition will be disabled.
. Do wou wank ko conkinue?

This operation is also available from the "Check/Disable Executional Conditioned Device Test Registration”
dialog box.

(8) Conditions that registration or disabling is not available

In the following cases, executional conditioned device test setting cannot be registered or disabled. When
multiple device settings are to be registered, no setting can be registered if any of them is invalid.

(a) Settings cannot be registered if:

» Specified program name, step, or device does not exist or
» The number of registered settings exceeds 32.

(b) Settings cannot be disabled if:

» Specified program name, step, or device does not exist or
* No executional conditioned device test setting has been registered.

(9) Precautions

(a) Priority
If any of the following functions is set in the same step number that is specified by the executional conditioned
device test setting, the executional conditioned device test takes priority over the other functions.
* Monitor condition setting
« Sampling trace function (trace point or trigger point)
» Scan time measurement (start step or end step)

(b) Executional conditioned device test and writing data to the running CPU module
+ If the executional conditioned device test is executed during execution of an online change function, only
the online change function is completed while the executional conditioned device test is not executed. The
following message box appears. Execute the executional conditioned device test again after the online
change has been completed.

MELSOFT Application X
2 It is not possible to execute it, because, the online change Function is executing now,
\\‘) Flease execute it again after completed online change function.

<E5:010a410a=

« If the online change function is executed during execution of the executional conditioned device test, only
the online change function is completed. The executional conditioned device test setting registered in the
ladder block that was changed online, the corresponding setting is disabled.



CHAPTER 3 CPU MODULE FUNCTIONS

(c) Online change to the CPU module where the executional conditioned device test
setting has been registered

For the online module change (ladder): if any executional conditioned device test setting has been registered in
the ladder block that is to be changed online, the CPU module disables the corresponding setting.

El Step numbers of registrations 1 to 3 are specified in the executional conditioned device test settings.
When the ladder block including the registration 2 is changed online, the registration 2 is disabled. Since
the registrations 1 and 3 are not included in the change target program, they are not disabled.

X0 X2
0 } (Y100
Registration 1 uo\
{MOVP G1000 DO 1
10
f (Y110
(M100

U2\
{MOVP G50 D10 ]

*The shaded area is a ladder block to be changed online.

El When multiple ladder blocks are to be changed online, ladder blocks between the change target ladder
blocks are included in the change target. In the following example, registrations 1 to 3 are all disabled.

X0 m X2
o1 i | i | (Y100

Registration 1 uo\
{MOVP G1000 DO 1

M
81— — | (Y110
Registration 2

{M100

X20 @ u2)

16 —HF {} [MOVP G50 D10
XZ}J Registration 3

*The shaded areas are ladder blocks to be changed online.

El When a ladder block is to be added online, the executional conditioned device test setting included in the
ladder block followed after the added ladder block is disabled.

MO
0 } [ING Do T
Registration 1
3
33— | [ING D3 i

M1
6 f [INC Dl T
Registration 2
9@ ne D2 ]

Registration 3 *The shaded area is a ladder block to be changed online.

For the online change (files), all executional conditioned device test settings registered to the target program
are disabled.
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(d) Specifying a device by index modification

(e)

(f)

If an index-modified device name is specified to register the executional conditioned device test setting, the
CPU module does not check whether the specified device is within the setting range. To change a device by
specifying a step No., the index-modified device must be within the device range or not be on the boundary of
devices, otherwise the device value is not changed.

Specifying a device by indirect specification

If an indirectly-specified device name is specified to register the executional conditioned device test setting, the
CPU module does not check whether the specified device is within the setting range. To change a device by
specifying a step No., the index-modified device must not be on the boundary of devices, otherwise the device
value is not changed.

Specifying the file register
If the file register is specified to register the executional conditioned device test setting, the CPU module does
not check the file register file assignment and the file register number range. A file register value is not changed
within the specified step in the following cases.

« The file register file is not assigned.

» The specified file register number is out of the file register range.
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3.20 Sampling Trace

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. In addition, this function can be used to read the device data
upon trigger condition establishment. This function is useful to check the change of the device data used in the
program during debugging at a preset timing.

(1) Sampling trace file
This file stores the trace setting necessary for executing the function and trace results. Sampling trace file can be
stored only in the Standard RAM.

(2) Devices that the sampling trace function is applicable

The following devices can be set up to 50 points.

Type Description

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), FX, FY,
' BLO\S, JO\X, JOY, JO\SB

Word device: T (current value), ST (current value), C (current value), D, D (extended data register), SD, W, W (extended link

register), SW, R, Z, ZR, FD, UG, JO\W, JCI\SW

The following modifications are available for the above devices.
 Digit specification of bit device
« Bit specification of word device
» Index modification

. . >
(3) Sampling trace operation S
: ®
(a) Operating of the CPU module S
°
When a sampling trace trigger is issued, the CPU module executes traces for the preset number of times. a
CPU module =
QO
B Siangarg RéM 777777 Programming tool 8
" Sampling trace area
I Specified device v ] Sampling trace area
| data*! 1st dat .
Device 1 stdata Writes data to 1 Displays data
‘ - 2nd data ; 2 ifi
area 2 n a programming by the specified
~ kS .
‘ NN 3 3rd data tool. 3 number of times, .
File [ \: Nt 2th data ’—> 4 Sampllng-tra_ce
register || \: 5 5th data 5 data monitoring
area | NN 6 6th data 6
AN | | |
v n-1 (n -1) th data n-1
‘ ‘> n n th data n
‘ L
\ /
When data are stored by n th times, the 1st
data are overwritten by the next write data.

*1 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) On/Off of the special relay

The execution status of the sampling trace can be checked by the special relay.

Trace completed after performed
Trigger condition by the number of times set in
Trace start requested established "Count after trigger"

| Number of traces |
' after trigger

Total number of traces | i

(Trace preparation)

I

1

SM800 !
I

1

I

i

(Trace start)

SM802

1

1

1

1

T

1

1

SM801 :
1

I

|

I

i

1

(Trace execution in progress) :
1

1

SM803
(Trace trigger)

SM804
(After trace trigger)

SM805
(Trace completed)

Also, 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.

Trigger smso1 ™’ SM801 Trigger Trace
executed off on executed completed
: Number of | : Number of |
| traces | The trace count is cleared. | traces |

after trigger

i after trigger 1,/

(Trace preparation)

: l
| |
SM800 : }
I I
| |
| I

SM801 : )

(trace start)

SM802
(Trace execution in progress)

|

l

|

SM803 !
(Trace trigger) | |
|

|

SM804
(After trace trigger)

SM805
(Trace completed)

|

| I I
| | I
| | |
| I I
| | |
| I |

*1 SM801 also turns off when the sampling trace is interrupted by a programming tool.
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(4) Setting method
1. Open the "Sampling Trace" dialog box.

‘@ [Debug] = [Sampling Trace] = [Open Sampling Trace]

2. Onthe "Sampling Trace" window, open a dialog box to configure a setting.

‘@ [Debug] = [Sampling Trace] = [Trace Setting...]

Trace Setting [5€) | Trace Setting 3
Setting of Executing and Saving ‘ Condition Setting ] Setting of Executing and Saving  Cendiion Setting }
Trace Execution Method Trace Count Setting Additional Information
+ Execute after current trace setting ovenwrite to PLC, Total Count 8192 Count I™ Time
" Execure by setting trace that writing in PLC. Count Before Trigger | 4096 | Caunt ™ Program Name
Count After Trigger Count
Trace Data (setting+result) Storage
Data Acquisition Timing Setting Trigger Condition Setting
¥ EachScan " atthe Time of Trace Instruction Execution
Elle Name: [matn | " Specified Interval &k the Time of Manual Trigger Execution
ms {1 ko 5000)
Trace futo Startup Setting (o
[ Start sampling trace automatically when the power is turned OM in tracing,
" Detail Setting " Detal Setting
Item Description Reference
Trace Execution Method Set the execution method of the trace. (a)
Setting of Trace Data (setting + result .

g. ( 9 ) Select a file name of the trace data. — w
Executing and Storage N
Savi P

aving . Set whether to start the sampling trace automatically when the g
Trace Auto Startup Setting ) —
CPU module is powered off and then on. _g
Trace Settin N =
d Trace Count Setting Set the number of traces to perform. (b) a
- . Set whether to add clock data and program name to the =
Additional Information . — b
Condition Setting sampling trace file. ®
Data Acquisition Timing Setting Set the timing of data acquisition. (c)
Trigger Condition Setting Select the condition to activate a trigger. (d)

(a) Trace Execution Method
« Execute after current trace setting overwrite to PLC:
The CPU module executes the sampling trace after the trace settings are overwritten to the existing
sampling trace file.
» Execute by setting trace that writing in PLC:
The CPU module executes the sampling trace with the trace settings in the sampling trace file selected for
storage.
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(b) Trace Count Setting
» Total Count: The number of times that data are stored in the memory
» Count Before Trigger: The number of data storages to retain before the trigger
» Count After Trigger: A value obtained by the "Count Before Trigger" value subtracted from the "Total

liTrigger point

Trace -
Count before trigger L Count after trigger

Count" value.

Total count

(c) Data Acquisition Timing Setting

Set the timing for collecting trace data.

Item Description

Each Scan Collects trace data during END processing of each scan.

Specified Interval ™! Collects trace data at specified time intervals.

Specify a device or label from the following.

« Bit device: X (DX), Y (DY), M, L, F, SM, V, B, SB, T (contact), ST (contact), C (contact), FX, FY, BLO\S,
JO\X, JOwy, JO\SB

« Word device: T (current value), ST (current value), C (current value), D, D (extended data register), SD, W,
W (extended link register), SW, R, Z, ZR, FD, UO\G, JO\W, JOI\SW

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

Detail Setting

When the set conditions are met, data collection is performed.

*1 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 occur.

(d) Trigger Condition Setting
Select the trigger point.

Item Description

At the Time of Trace

. . The time of the TRACE instruction execution is regarded as a trigger.
Instruction Execution

At the Time of Manual Trigger

The time of trigger execution from the programming tool is regarded as a trigger.
Execution 99 prog 9 d 99

Specify a device or label from the following.

« 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, D (extended data register), SD, W,
W (extended link register), SW, R, ZR

The following modifications are available for the above devices.

« Bit specification of word device

Detail Setting

When the set conditions are met, this timing is set as a trigger point.

Point/’

GX Developer allows the specification of a step No. for the data acquisition timing and the trigger condition. (The acquisition
timing and the trigger point are the timing that the state just before the execution of a specified step becomes to a specified
state.) Note however that with a step No. specified, the processing time of sampling trace is added into the program
execution time. The watchdog timer settings and the interrupt programs therefore should be designed with a consideration of
the processing time of sampling trace (setting of the fixed scan interval).
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(5) Online operation of trace data

Before execution of a sampling trace, write the created trace setting to the CPU module.

\Q [Debug] = [Sampling Trace] = [Write to PLC...]

The trace data written to the CPU module can be read.

‘@ [Debug] = [Sampling Trace] = [Read from PLC...]

(6) Executing a sampling trace

The following describes how to execute from a programming tool.
(a) Start
1. onthe "Sampling Trace" window, enter devices to trace.

‘@ [Debug] = [Sampling Trace] = [Open Sampling Trace]

BB sampling Trace CE®
2 DeviceiLabel Device Camment t Data Typs Radix Vertical Axis -
1
o oo Word[Signed] DEC -
Set trace data. )
\ Trace results are
displayed.
P
=l
| TrendGraph 5
[ ward[Signed] DEC. -
i A
Configure trend
graph setting. .
Atrend graph is
displayed.
1]
| ]

2. Select "Start Trace".
‘“@ [Debug] = [Sampling Trace] = [Start Trace]

(b) Stop
When a trace is stopped, the number of traces counted is cleared.
(To resume the trace, select "Start Trace" again.)

\@ [Debug] = [Sampling Trace] = [Stop Trace]

To clear the execution status, perform a latch clear operation. (I~ Page 89, Section 3.4 (4) (a))
To perform the trace operation again after the latch clear operation, select "Start Trace".
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(c) Execution of a trigger

After completing a trace, execute a trigger.

‘@ [Debug] = [Sampling Trace] = [Execute Manual Trigger]

After a trigger is completed, trace results are displayed on "Sampling Trace" window.

Point/

The sampling trace can be performed from other stations in the network or serial communication modules. Note that these
functions cannot be simultaneously performed from several sites.

(7) Precautions

(a) 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

is established, the condition is not recognized. In these cases, the trace setting must be registered again since
the latched trace setting is cleared (SM800 turns off).
« With the size of a local device in the standard RAM set to be changed, the parameters have been written
to the CPU module and the CPU module is powered off and then on or it is set from STOP to RUN.
« With a sampling trace file corrupted, the CPU module is powered off and then on or it is reset.

(b) Reading trace result

The trace result cannot be read while the CPU module is in the STOP status.

(c) Registering sampling trace when the trigger condition is established.

Even if the trigger condition is established, the sampling trace setting can be registered by the following
procedure.

1. Turn on SM829 (Forced registration specification of trace setting).

2. Enable the forced execution registration.

\Q [Debug] = [Sampling Trace] = [Forced Execution Registration Effective...]

For the above cases, start the trace in the status where the trigger condition is not established. With a trigger
condition established, the trigger may not be normally executed.

(d) Specifying a file register
When a file register is selected as a specified device by the detail setting of trace setting, do not change the

block numbers of file register file and file register after trace registration. Trace data may not be normally
sampled.

(e) Performing sampling trace during execution of another sampling trace

The first sampling trace is performed normally. The second sampling trace cannot be performed.



CHAPTER 3 CPU MODULE FUNCTIONS

(f) 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. (If neither of them is specified other than by step No., both the online change

and sampling trace can be performed.)

(g) 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. (If neither of them is specified other than by step No., both the online

change and sampling trace can be performed.)

(h) Latch clear by using the special relay and special register areas during execution of

sampling trace
The latch clear processing will be performed, but the sampling trace processing stops.
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3.21 Realtime Monitor Function

This function monitors the data in the specified device of the CPU module at a specified interval or at a desired timing
in real time.
The function can be set with GX LogViewer, where the value changes of a specified device can be shown graphically.

Saving the set data and displayed graphs makes it possible to simplify the settings and check the graphs at a later
time.

Data in the specified
device can be
monitored in real time.

GX LogViewer

@COCQ‘Q.C.COCOCOCOl0l0‘Q‘C.COCOCOCOCOCOCQ‘C.COCOCOCCOCOCQ‘

@ Before executing this function, check the versions of the CPU module and GX LogViewer used. (==~ Page 376,
Appendix 2)

® The L0O2SCPU and LO2SCPU-P do not support this function.

@ For details on the realtime monitor function, refer to the following.
LTIGX LogViewer Version 1 Operating Manual
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3.22 Writing Programs in RUN Status

There are two types of writing programs to the CPU module while it is in the RUN status.
» Online change (ladder mode) (=~ Page 151, Section 3.22.1)
* Online change (files) (==~ Page 152, Section 3.22.2)

To perform from multiple programming tools, use a pointer so that data are relatively written to the CPU module. (==~
Page 152, Section 3.22.2)

3.22.1 Online change (ladder mode)

Programs are written by a ladder block unit.

T woo ] E|E

Xi © (D) E E
I BN I
r77)?377773(47 77777777777777 i = =

Programming tool

A program is written in units of ladder blocks.

Online change can be performed only for the program memory (program cache memory).
Up to 512 steps can be batch-written.

(1) The reserved area for online change
A program file has an area designated as reserved area for online change to support the one that changes
number of steps. The change in the number of steps does not affect the program file size if the change is within
the reserved area for online change. If more steps are required for the reserved area for online change during
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performing an online change, change the setting.
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3.22.2 Online change (files)

The files listed in the following table are batch-written to the CPU module.
O: Can be written, A: Cannot be written while the file is being accessed in the program, x: Cannot be written

File name Program memory | Standard RAM Standard ROM | SD memory card
Parameter X X X X
Intelligent function module parameter X X X X
Program "' @) X @) @)
Device comment O X A A
Initial device value X X X X
File register X A X A
Local device X X X X
Sampling trace file X O X O
Programmable controller user data X X O O

*1 Online change (files) of SFC programs cannot be performed.

Afile can be written to the CPU module in the RUN status regardless of space of a memory to be written and the
number of files to be stored.

(1) 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.
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3.22.3 Precautions for online change

(1) Effect on the scan time
Performing change increases scan time. (=5~ Page 385, Appendix 3.2)

(2) Online change during boot operation

Even if the online change is executed, the status of boot source program is not changed.

(3) Operations prohibited during online change

Do not perform power-off or reset to the CPU module when changing the TC setting value or transferring data to
the program memory during online change. If performed, write the data to the CPU module again.
An error is displayed if any of the following operation is performed. Execute again after completing the operation.
* Online change (ladder mode), online change (files)
» TC setting value change
» Data transfer to the program memory

(4) Instructions do not operate normally during online change
If the following instructions are executed during online change, they do not operate normally.
» Rise instruction

« SCJ instruction
¢« STMR instruction

(a) 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.

Online change

completed X0
/—||—[ PLS MO ]

END 0 AEND 0 A END O

X0 status | |

ON
OFF
Mo ON
OFF

|
| | 1scan |
 Emm—

|

X0 |

OFF — OFF

abueyd auI|uUO 10} SUONNE2BId €'22'E
snjels NNY Ut sweuBoid Bullm zz'€

|
|
|
ON —
OFF |
|
|
e

X0

ON —ON 9 ON
OFF:

\
N |
\
€-=-- T-- The rise instruction is not executed

/ | even if its execution condition is off — on.
/
,

~
T

The corresponding rise instructions are PLS and OP.
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(b) 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.

Online change

com;ileted X||O—[SCJ PO 14

END 0 AEND O A END O

1 scan
X0 status ON I I#)I
X0

OFF ! !

OFF — OFF

SCJ instruction

|
t
|
ON T
|
|

|
| |
t t
| |
X0 I Jumps to the specified pointer.
OFF | |
ON—ON I‘l I‘l
SCJ instruction t { {
| | |
ON , e T I |
X0 / I | Jumps to the specified pointer.
OFF / ;
OFF —ON |

SCJ instruction

|
v
<

TN Jumps to the specified pointer

without waiting for one scan.



(c) STMR instruction

CHAPTER 3 CPU MODULE FUNCTIONS

Note that when the STMR instruction is used within the program targeted for online change, the instruction is

executed.

Adding M10 online

MO oo
H—;—ISTMR
1 i
M20

TO

™

K10  M100

K10  M200

Completion of online change

END

ON
MO

OFF
ON
M10
OFF
ON
M20
OFF

ON

STMR instruction opp —L |

ON

STMR instruction OFF

0

The STMR instruction will be executed because
the data in the ladder block has been changed online.

STMR T0 K10  M100

Ii—[STMR T K10  M200 -
A

The STMR instruction will not be executed because the data
in the ladder block has not been changed online.

MO  M10
I—ll—[STMR TO K10 M100 J}—
M20

—l I—[STMR T K10 M200 }—

END 0 END 0

e H—
—_ T +—

1 scan

A
A,

T
|
The instruction is executed even if the MO status is off

and the M10 status is cl)ff.
|

|
\ The instruction is not executed.
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Point/

With "Execute fall instruction" selected for in the Options dialog box of the programming tool, the fall instruction is executed
when the instruction is in the data written to the CPU module in the RUN status, even if the execution condition (on — off) is
not met. (The same operation as High Performance model QCPU)

O [Tool] = [Options...]

Options - (Untitled Project)

Operational Setting

[=)- Project

L Camman Setting
Automatic Save
Change History

- Pragram Editor

- Device Comment Editar
- Parameter

[+~ Manitaor

- PLC Read/wWrite

- Online Change

- Inteligent Function Module
iy Works Interaction

* Only applies to the QCPU and LCPU

¥ Transfer program cache memaory ko program memory
* Only applies to the QCPU and LCPU

el
[+

™ Execute online change based on relative step Mo,
* Ladder Only
* Only applies to the QCPU and LCPU
™ Execute online change by Compile
* Enabled when 'Switch the Ladder Edit Mode' is set

el
[+

Explanation

.

Back to System Default | Back to User, Defaulk | Set as User Default | Cancel |

The corresponding fall instructions are LDF, ANDF, ORF, MEF, PLF, FCALLP, and EFCALLP. The following describes the
operation with and without "Execute fall instruction” selected.

Operation when selecting
"Trailing edge instructions are not executed"

Completion of

X0
online changel - [PLF MO 14

END O AEND O A END O

Operation when deselecting
"Trailing edge instructions are not executed"

. X0
Completion of
online change / 1= [PLF Mo ]

END O AEND O A END 0

|
| |
| | | 1 scan
1 scan ) o X0 status | | The fall instruction is not executed
X0 status PN | The fall instruction is executed RN . - even if the execution condition
o ON ’ | il iesvzfr; if tg; execution condition XOOO:IE/ | | \“_ "7 s off — off.
/ \ — off. F
OFF- |
OFF—OFF on | | K OFF—OFF oyt | T !
ON ] MO | I }
MO, . OFF =~———
\ 7 - -
ONﬂdI ' xo /|I \:\ :
XOOFF | | F/ — The fall instruction is not executed
ON—OFF | ON—OFF oN' | [ f---" when online change is completed
ON MO v , 4" , and the execution condition of
MOOFF ] OFF™~ T T T on— off is met coincidentally.
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(5) Automatic data transfer to the program memory

The automatic data transfer to the program memory requires time obtained from the following formula.
* LO2SCPU, LO2SCPU-P: (Scan time (s)) x 120.0 + 1.2 (s)
* LO2CPU, LO2CPU-P: (Scan time (s)) x 170.0 + 1.0 (s)
* LO6CPU, LO6CPU-P: (Scan time (s)) x 260 + 4.7 (s)
+ L26CPU, L26CPU-P, L26CPU-BT, L26CPU-PBT: (Scan time (s)) x 1100 + 15.0 (s)

The number of writes to the program memory (flash ROM) is limited to 100,000 times. When data are written to
the CPU module in the RUN status or the T/C setting values are changed frequently, disable the automatic
transfer to the program memory.

O [Tool] = [Options..]

Options - (Untitled Project)

Operational Setting

= Project

I Execute Fall instruction
Common Setting

M )
Atomatic s Only applies to the QCPU and LEPU

Change Histary
#- Program Editor

I Transfer pragram cache memary to program memary
* Only applies to the GCPU and LCPU

Devic==zmment Edior I™ Execute online change based on relative step No.
Parameter
. . /’ * Ladder Only
Monit
To avoid automatic transfer of program (- Manitor * Crly appliss to the QPU and LCPU

memory data, clear the checkbox.
(Selected by default.)

[~ Execute online change by Compile
* Enabled when ‘Switch the Ladder Edit Mods' is set

iy Warks Interaction

Explanation

Back ko System Default ‘ | Set as User Defaul: ‘ oK I Cancel |

When the automatic transfer is set to be disabled, the following message appears after online change. When
selecting "No", the program memory must be batch transferred by a programming tool.

) [Online] = [Program Memory Batch Download]

The status of the transfer to the program memory can be confirmed by SM165.

abueyo auljuo Jo} suonnedald €22
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3.23 Debug from Multiple Programming Tools

This function allows debugging from multiple programming tools connected to a module such as a CPU module or
serial communication module. The following table shows combinations of the debug function executable from multiple

programming tools.
O: Can be simultaneously performed, A: Can be simultaneously performed but partially restricted, x: Can not be simultaneously performed

Function executed later
o . Program monitor list Executional
Function in execution . ¢ ’ Online Scan time Sampling »
Monitor Interrupt program conditioned
) A change measurement trace .
monitor list device test
Monitor ! O O @) @) @) @)
Program monitor list, Interrupt .
9 ror! P o A’ o o o o
program monitor list
Online change @) @) x 24 x 2 x "2 x "2
Scan time measurement @) @) x "3 x 2 @) @)
Sampling trace O O A" O x "2 O
E ti | ditioned N N
xe‘cu Ional conditione 0 0 A 7 0 « 2 )
device test

*1 The Monitor in the above table indicates the following.
- Ladder monitor
- Entry ladder monitor
- Device block monitor
- Entry data monitor
- Local device monitor

*2 Only the function in execution is operated. Another function intended later cannot be executed.

*3 The function in execution stops and another function intended later is operated.

*4 To perform online change to one file from multiple programming tools, refer to ==~ Page 160, Section 3.23.2.

*5 The one in execution and the one intended later are different functions, these functions can be simultaneously
performed. The one in execution and the one intended later are the same function, the later one is not executed.

*6 If the condition other than for step No. is set as a trace point or trigger point, these functions can be performed
simultaneously. If a trace point or trigger point is specified for the step No., the one in execution stops and the one
intended later is performed.

*7 The functions cannot be simultaneously performed in the following cases. In any of the following cases, the function in
execution stops and another function intended later is operated.

- The data to be changed online includes the registration of an executional conditioned device test.

- When adding a ladder block by online change, registration of an executional conditioned device test is included in the
ladder block immediately after the one where the ladder block is to be added.

- The program to be changed online includes registration of an executional conditioned device test.
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3.23.1 Simultaneous monitoring from multiple programming tools

Creating a user setting system area allows high-speed monitoring from multiple programming tools (Setting a
monitoring file for the host station is not required).
Monitoring target

I2

it
TN

(LI
(TAANTI
@

T

Programming tool

Programming tool
However, since the system area is stored in the program memory, the storage area is reduced by the system area size.

(1) Creating a user setting system file
1. Open the "Format PLC Memory" dialog box.
‘@ [Online] = [PLC Memory Operation] = [Format PLC Memory]

Format PLC Memory rg|
Connection Channel List
Connection Interface U358 <= PLC Madule
Target PLC [ stationMo. Host  PLC Type L26-BT/L26-PET
Target Memory  |Program Memary j
Format Type

" Do not create a user setking system area (the required system area only)

% Lreate a user setting system area

High speed monitor area From other station ] K Steps

(0--15K Steps)

b

Execute | Close

sjoo] Buiwweliboid aidnyn\ wols bngaq £2°¢

2. Select "Program memory" in "Target Memory".

3. Select "Create a user setting system area" in the "Format Type" area.

s|o0} Buiwwesboud ajdiynw woly Bullojuow snosuBNWIS |L'€Z°S

The number of programming tools that can simultaneously monitor a CPU module is the number of user
setting system areas +1.

4. Setthe number of steps for the system area (in increments of: 1K step).
Up to 15K steps can be set for the system area. 1K step is available for a monitoring file from another
station.

159



3.23.2 Online change from multiple programming tools

To perform online change from multiple programming tools, select "Execute online change based on relative step No.".

ezl

Personal computer A Personal computer B
Programming tool Programming tool

(1) Online change based on relative step No.
Open the "Options" dialog box.

O [Tool] = [Options...]

Options - {Untitled Project) El

Operational etting

= Project
Comman Setting
Autamatic Save

I Execute fall instruction
* Only applies ko the QCPU and LCPU

Change History J¥ Transfer program cache memary ko program memory
+|- Program Editar * Only applies ko the QCPU and LCPL
Device Comment Editor W Execiiz online change bazed on felakive sten oy
e * Larder Only < Selecting this will execute
PLC Read/wirite Gty & i e G i LAY "Relative step No. by pointer".
Oriiine Change I~ Execute online change by Compile
+- Intelligent Function Madule * Enabled when 'Switch the Ladder Edit Mode' is set

iQ Works Interaction

Explanation

Back to System Defaulk Set as User Default oK Cancel

Display the program including the specified pointer and write the changed program during RUN.

w.Q.Q.Q.Q.Q.Q.QC.C.Q.Q.Q.Q.Q.Q.Q..C.Q.Q.Q.Q.Q.Q.Q...C.Q.Q.

Precautions for online change from multiple programming tools are the same as those for standard online change. (=5~
Page 153, Section 3.22.3)

© 00 0000000000000 0000000000000 000 O0COCPOCEOIOSOEOSIEOEOSIEOEPONOEOIEONOEOEOEOIEOEOEOEOEEOEOEOEOOETOOTOTOTOTIOTO
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3.24 Self-Diagnostic Function

This function allows the CPU module to diagnose itself to check for errors. This function aims to preventive measures
and prevention of malfunction of the CPU module.

(1) Self-diagnostic timing

(2)

&)

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.

Storage location of error information and error check

When the CPU module detects an error, SMO and SM1 turn on and the error information (error code) are stored
in SDO. When several errors are detected, the latest error code is stored in SDO. Use SMO0, SM1, or SDO in a
program as an interlock for the programmable controller and mechanical system. Also, it can be checked by the
on status of the ERR. LED.

Checking error history

The latest error history (error description) can be checked in the "Error history" area.

‘“@ [Diagnostics] = [PLC Diagnostics]

PLC Diagnostics @

Honitor Status Cannection Channel List
Hanitoring
[[Serial Part. PLC Module Connection(USE) System Image...
m Madel Name [ Oneration Status | witch |
L25CPU-BT STOR STOP |
The function menu is extended
from the PLC image.

Error Information

(% Errgr Information ¢ Continuation Error Information ¢ PLC Status Information
| Current Error |~ Change the window size and position after error jump

PLC status| Wa, [Current Error(Abbreviation)  Current Error(Detail | Year/MonthiDay | Time Error Jump
i i i Error

Error Clear

Error Help

Errar History  Occurrence Order Display [Descending =
Status | Wo. | Error Messagef) | Ervor Message(Detall | Vear/Month/Day | Time = Errar History
1500 AC/DC DOWH ACIDC DO

2012-04-08 14:49:12

N, 1500 AC/DC DOWH ACIDC DOWN 2012-04-06  |13:13:55 Clear History
A 2040 UNIT BAD COMHECT UNIT BAD CONMECT 20120405 [19:50:08

1500 | AC/DC DOWN ACIDC DOWN 2012-04-05 14:33:33 (EAE 1
A 3100 LINK PARA, ERROR. LINK PARA, ERROR 20120405 [10:37:52 Error Help
A 3100 LINK PARA, ERROR LINK PARA, ERROR 2012-04-04  |19:40:00 — =

A (3100 LINK PARA, ERROR. LINK PARA, ERROR 20120315 |en:ze:s? Status Ican Legend
N, 1500 AC/DC DOWH ACIDC DOWN 2012-03-15  |20:21:48 & s

A 3100 LINK PARA, ERROR. LINK PARA. ERROR. 2012-03-15 17:50:07 e By

A 3100 LINK PARA, ERROR LINK PARA, ERROR 2012-03-15  |17:40:20 L moderats Ervor
N\ 1500 AC/DC DOWH ACIDC DOWN 20120210 |11:26:39 & User specied
&, 1500 AC/DC DOWH ACIDC DOWN 2012-02-09  |11:23:35 N Minar Error

N 1500 AC/DC DOWH ACIDC DO 20120206 1e:0sie v

Stop Moritar | Create CS Ele Close

Errors can also be checked by the display unit. (==~ Page 241, Section 4.2.1)

Up to 100 module errors 2 can be stored in the system memory*1.

*1 The memory is internally controlled by the system.
*2 Once the memory is full, the oldest stored log is deleted to store a new log.

To clear the module error data, click the Clear Histary button.
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(4) CPU module operation at error detection
When an error is detected by the self-diagnostic function, the CPU module operates according to the specified

operation mode.

* Mode that stops CPU module operation ("Stop"):

The output mode setting in the detailed setting

CPU module operation
(from the "1/0O Assignment" tab) -

When an error is detected, the CPU module stops an operation and turns off all

Cl
ear external outputs of the module. (Outputs (Y) of the device memory are held.)

When an error is detected, the CPU module stops an operation and holds external

Hold
© outputs of the module. (Outputs (Y) of the device memory are held.)

* Mode that continues CPU module operation ("Continue"):
When an error is detected, the CPU module executes programs other than the one (instruction) where an

error occurred.

(a) Errors selectable in the PLC RAS tab
» Computation Error (including SFC program) * Fuse Blown
* Intelligent Module Program Execution Error * File Access Error

* Memory Card Operation Error

Set the operation mode for the case of an error.

) Project window = [Parameter] = [PLC Parameter] = [PLC RAS]

Operating Mode When There is an Error

Computation Error lstep v}« Select the operation mode.
Expanded Command Error Stop

Fuse Blown Stop -

Module Verify Error Stop

Intelligent Module Program Execution Error Stop -

File Access Error Stop -

Memory Card Operation Error Stop -

External Power Supply OFF Stop

(b) Errors selectable in the 1/0 Assignment tab
* Intelligent function module error (=5~ Page 103, Section 3.9)

‘@ Project window = [Parameter] = [PLC Parameter] = [I/O Assignment] = [Detailed Setting]

(5) Error check options

Whether to check the following errors can be selected. (All the items are selected by default.)

) Project window = [Parameter] = [PLC Parameter] = [PLC RAS]
» Carry Out Battery Check

» Carry Out Fuse Blown Check
» Check Device Range at Indexing
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(6) Self-diagnostics list

CHAPTER 3 CPU MODULE FUNCTIONS

O: Self-diagnostics is performed. x: Self-diagnostics is not performed.

CPU LED status Availability
Diagnostics Error message Diagnostic timing module of self-
RUN ERR. . .
status diagnostics
CPU error CPU UNIT DOWN » Always Stop Off Flashing O
END instruction not END NOT * Execution of the END .
executed EXECUTE instruction Stop off Flashing ©
SFC program execution SFCP. END ) .
error ERROR Execution of a SFC program Stop Off Flashing O
RAM check RAM ERROR » Power-on/reset Stop Off Flashing O
* Power-on/reset
OPE.CIRCUIT
Operation circuit check ERR + Execution of the END Stop Off Flashing O
' instruction
1/0 interrupt error 1/0 INT. ERROR  Occurrence of an interrupt Stop Off Flashing O
LAN controller failure LAN CTRL. DOWN « Power-on/reset Stop Off Flashing o3
* Power-on/reset
* Execution of the FROM/TO
instructions
Intelligent function module . i i i i
*9 SP.UNIT DOWN Exec-utlon of the |nte.II|gent Stop/Continue | OfffOn Flashing o
error’! function module dedicated /On
Hardware instruction
failure  Execution of the END
instruction
* Powered-on
+ Execution of END
* BUS TIMEOUT processing
ERR. « Execution of the FROM/TO
System bus error « UNIT BUS ERR. instructions Stop Off Flashing O
*+ SYSTEM RST * Execution of the intelligent
ERR. function module dedicated
instruction
» Always
» Powered-on
- E i f END
End cover error END COVER ERR. xecutl(.)n ° Stop Off Flashing O
processing
« Always
Momentary power failure AC/DC DOWN  Always Continue On Off O
FLASH ROM . .
Flash ROM error ERROR Writing to ROM Continue On On O
UNIT BAD  Execution of the END Flashing
Modul ificati St Off/O
odule veritication CONNECT instruction op "1 Jon ©
Intelligent function module - Power-onfreset
) 9 SP.UNIT LAY ERR. « Switching from STOP to Stop Off Flashing O
assignment error
RUN
Intelligent module program « E ti f the FROM/TO Flashi
o 1@ prog SP.UNIT ERROR =xecution ot the Stop/Continue | Offfon | ' o9 o
execution error’ ! instructions /On
Intelligent function module | <o \\\ir vER ERR | + Power-on/reset Stop Off | Flashing o)
Handling version error
error « Power-on/reset
END cover is not attached NO END COVER + Execution of the END Stop Off Flashing O
instruction
Unrecognizable module .
" SYSTEM LAY ERR » Power-on/reset Stop Off Flashing O
connection error
* Power-on/reset
No parameter MISSING PARA. « Switching from STOP to Stop Off Flashing O
RUN
Boot error BOOT ERROR » Power-on/reset Stop Off Flashing O
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CPU LED status Availability
Diagnostics Error message Diagnostic timing module of self-
RUN ERR. . q
status diagnostics
Backup error RESTORE ERROR | « Power-on/reset Stop Off Flashing @]
Memory card operation o rtion/ | of th Flashi
d P ICM.OPE. ERROR | ~ oerionremovaiotine Stop/Continue | Offfon | o9 x
error’! memory card /On
* Power-on/reset
Handling File setting error FILE SET ERROR * Writing to programmable Stop Off Flashing O
controller
error
. . . . Flashing
File access error | FILE OPE. ERROR « Instruction execution Stop/Continue Off/On on O
Instruction execution  Power-on/reset
. CAN'T EXE.PRG. + Switching from STOP to Stop Off Flashing O
disabled
RUN
» Power-on/reset
. PARAMETER « Switching from STOP to .
Parameter setting check ERROR RUN Stop Off Flashing O
« Writing to programmable
controller
P 1
erar:)arme er « Switching from STOP to
RUN
SFC parameter error SFC PARA.ERROR " Stop Off Flashing O
« Writing to programmable
controller
Intelligent functi dul
niefigent unction module SP.PARA. ERROR * Power-on/reset Stop Off Flashing O
parameter error
» Power-on/reset
REMOTE
Password error « Switching from STOP to Stop Off Flashing O
PASS.ERR
RUN
« Power-on/reset
) INSTRUCT. CODE « Switching from STOP to .
Instruction code check ERR RUN Stop Off Flashing O
« Instruction execution
» Power-on/reset
No END instruction MISSING END INS. | - Switching from STOP to Stop Off Flashing O
RUN
« Power-on/reset
CAN'T SET(P) « Switching from STOP to Stop Off Flashing O
RUN
Pointer setting error
» Power-on/reset
CAN'T SET(l) « Switching from STOP to Stop Off Flashing O
RUN
OPERATION Flashing
. % . . . .
Operation error ERROR Instruction execution Stop/Continue Off/On On O
FOR to NEXT instructi
° INSIUCions 1 EOR NEXT ERROR | - Instruction execution Stop Off | Flashing o)
structure error
CALL to RET instructions CAN'T
* Instructi ti St Off Flashi
structure error EXECUTE(P) nstruction execution op ashing ©
Interrupt program error CAN'T EXECUTE(l) | -« Instruction execution Stop Off Flashing O
Instruction execution INST. FORMAT . . .
disabled ERR. « Instruction execution Stop Off Flashing O
Program SFC block configuration CANT SET(BL) « Switching from STOP to Stop off Flashing o
error error RUN
« Switching fi STOP t
SFC step configuration error | CAN'T SET(S) RﬁINC ng from ° Stop Off Flashing O
« Switching fi STOP t
SFC execution error SFC EXE. ERROR Rﬁ'NC ng from ° Stop Off | Flashing ¢
SFCP. FORMAT « Switching from STOP to .
SFC syntax error ERR. RUN Stop Off Flashing O
) BLOCK . . f
SFC block execution error EXE.ERROR Instruction execution Stop Off Flashing O
SFC step execution error STEP EXE.ERROR | ¢ Instruction execution Stop Off Flashing O
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CHAPTER 3 CPU MODULE FUNCTIONS

CPU LED status Availability
Diagnostics Error message Diagnostic timing module of self-
RUN ERR. . .
status diagnostics
c Watchdog error supervision | WDT ERROR « Always Stop Off Flashing O
PU error
Program timeout PRG.TIME OVER * Always Continue On On O
* Power-on/reset
+ Switching from STOP to
File diagnostic check INCORRECT FILE RUN Stop Off Off O
* Writing to programmable
controller
! . . . USER
Annunciator check e « Instruction execution Continue On O
LED On

*1 The operating status can be changed to "Continue" with the parameter setting. ("Stop" is set by default.)

*2 This error includes an operation error when a device range is checked at index modification.
*3 For Built-in Ethernet port LCPU only.
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3.25 Error Clear

Continuation errors can be selected by user to clear them by error type.

Continuation Continuation

error occurred. rror occurred, No continuation
error
et [l & == EN s
gl i =1 o p— =1 gl i =1
o A i0 18l 5 el ISR LR B D
4
Continuation error occurred. 1
*BATTERY ERROR Remove the error cause and clear the error.
- DISPLAY ERROR
- OPERATION ERROR
=
Programming tool
Select Al Select Mone:
1 EE‘TEUDH SLESJS BAi?EE;VERROR BATTERVESRDD;‘OR
2 F N osmareeor DISRLAY ERROR
3 d ‘ OPERATION ERROR. OPERATION ERROR.
Arrry
o | inor Error
Select an error to clear (check all that apply).
(1) Errors that can be cleared
Only the errors shown below can be cleared.
* SP.UNIT DOWN + AC/DC DOWN * BATTERY ERROR
* FLASH ROM ERROR * SP.UNIT ERROR * ICM.OPE.ERROR
* FILE OPE.ERROR * REMOTE PASS.FAIL * SNTP OPE.ERROR
» DISPLAY ERROR * OPERATION ERROR * PRG.TIME OVER

* F*** (Annunciator) « PID ERROR

(2) Clearing errors

To clear errors by error type, use any of the following.
* Programming tool
« SMand SD
» Display unit
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CHAPTER 3 CPU MODULE FUNCTIONS

(a) Programming tool
Perform the following procedure.
P = 1. Onthe"PLC Diagnostics" dialog box, check the

Morior Status Connection Channel

B e continuation errors that have been detected.
Hodel Name. TOperation Satus | switch

& g Information. C Contiuatin Ervr nforation C PLC Stk Infrmation
et Err

[eLc Tstatus [ o, [Cunent Enror(abbre: . Current Enor(Detal) | YearMorehDay | Tine_ Enror Junp
L. 3100 GPERATIONERROR. . OPERATIONERROR, . 2005-12:14 . 135431 s
o sscetoea [veaionhioay] Tme =] EorHetory
. O ERROR Wizl SIS [
ICM, OPE. ERROR. 2008-12-11 11:54134. Clear History.
o oFe. exor vz suse
BATTERY ERROR. 2009-12-11 11:55:22 L)
PARAMETER ERROR szl 10555 | g
PARAVETER eRROR vz isnar | — ot
NOEND CoveR 031211 sisy |CSeskontegend |
v, ore, ERROR FSTRTRIITE T |
ICM. OPE. ERROR. 2009-12-11 11:56:38 i
ICH, OFE. ERROR, 20051211 115653 A Woderats Error
1M, OFE. ERROR 20051211 |11:59:0 A User Spectied
ACIDC DO 2091211 12094 || N e
oc poun 0oz izsezz

Stopontor | creste CovEle Cose

2. Remove the error cause of the continuation errors.

s ® 3. Sselect the "Continuation Error Information" radio

s e Sienina. button and checkboxes of the errors to clear, and

[ Model Name. [Oceration Status |
T BT click the clear Continuation Errorl button.

€ picstans

© g Information. % Continuatin Eror nforation

seectal | Selectiione

2 R :% DISPLAY ERROR. DISPLAY ERROR
sy e
Pevare
]| noreror

w
‘Stop Monitor | Create CSV Fie Close a
! m
S
4. Click "Yes" to clear the error. o
MELSOFT Series GX Works2 e

5. Open the "PLC Diagnostics" dialog box and check

that the errors have been cleared.” '

*1 Descriptions of the cleared errors are not deleted from error history data.
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(b) SM and SD
Perform the following procedure.

1. InSD81and SD82, check the continuation errors that have been detected.

b15 b12b11 b8 b7 b4 b3 b0
SD81 [, v, v Iy o

|— SP.UNIT DOWN
AC/DC DOWN

BATTERY ERROR
FLASH ROM ERROR
SP.UNIT ERROR
ICM.OPE.ERROR
FILE OPE.ERROR
REMOTE PASS.FAIL
SNTP OPE.ERROR
DISPLAY ERROR
OPERATION ERROR
PRG.TIME OVER

F*** (Annunciator)
FUSE BREAK OFF
Fixed to 0

Fixed to 0

b15 b12b11 b4 b3 b0
spg2[_+ ¢+ [ ¢ L]

: N g L Fixedto0
Empty Fixed to 0

PID ERROR

b8|b7

N

Remove the error cause of the continuation error.

3. InSD84 and SD85, specify the continuation errors to clear.
(The bit patterns specified in SD84 and SD85 are same as those in SD81 and SD82)

4. Turn off and on SM84.
5. InsD81and SD82, check that the bits corresponding to the cleared errors are off.

Point/’

Errors can also be cleared by storing the error code of the error to be cleared in SD50, and turning SM50 from off to on. In
this method, however, errors cannot be cleared by error type.

(3) Status after error clear

When the CPU module is recovered from an error, SM, SD, and the LED that are relevant to the error return to
the status before the error. If the same error occurs after clearing the error, the error is registered to the error
history again.

(4) Precautions
» The error code that the user did not desire to clear may be cleared if its error message is the same,
regardless of its error code.
» To clear multiple annunciators, perform error clear operation as the same time as the number of
annunciators that are on.
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326 LED Control Function

CHAPTER 3 CPU MODULE FUNCTIONS

Whether to turn off the LED after an error and whether to indicate an error or not (on/off) can be set.

3.26.1

Methods for turning off the LEDs

The LEDs can be turned off by the following operations.

O: Applicable, x: Not applicable

Relevant LED

How to turn off

BAT. ERR. 1/0 ERR. USER
After resolving the error cause, execute the LEDR instruction. O O @) @)
After resolving the error cause, clear the error using*1 SM and SD. o o o o
(Continuation error only)
Use SM202 and SD202 X X X @)

*1 For operation of SM and SD, refer to =5~ Page 166, Section 3.25. For the I1/0 ERR. LED, use SM1850, SM1870,
SM1899, or SM1919. For details on SM and SD, refer to the following.

LTIMELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and Inspection)

Point />

For LED of the built-in CC-Link function, refer to the following.
LTIMELSEC-L CC-Link System Master/Local Module User's Manual
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3.26.2

LED indication priority

The LED indication is determined according to the factor number in SD207 to SD209 (LED indication priority). The

LED indication can be disabled (off).

15 to 1211 to 87 to 43 to  Obit

SD207 | Priority 4 | Priority3 | Prioity2 | Priority 1 | = SD207]
Factor number setting area

SD208| Priority 8 | Priority 7 | Priority 6 | Priority 5 | = SD208 |
Factor number setting area

SD209| Priority 12 [ Priority 11 [ Priority 10 [ Priority9 |~ m» SD209]

Factor number setting area

Factor number value

15 to 0 bit
4 | 3] 2] 1]
8 [ 7] 6] 5 |
clelalo]

Priority Factor number
1 i Error message to be displayed Remarks
order (Hexadecimal)
1 1 AC/DC DOWN Power-off
* FUSE BREAK OFF * Fuse blown
2 2 * SP.UNIT ERROR « Intelligent function module verification error
« SP.UNIT DOWN « Intelligent function module error
* OPERATION ERROR * Operation error
3 3 « REMOTE PASS.FAIL * Remote password error

* SNTP OPE.ERROR

* SNTP error

* ICM.OPE.ERROR
4 4 * FILE OPE.ERROR
* FLASH ROM ERROR

* Memory card operation error
« File access error
* Number of flash ROM access exceeded

5 5 PRG.TIME OVER Constant scan setting time exceeded
6 6 PID ERROR PID control instruction error

7 7 Annunciator —

8 8 — —

9 9 BATTERY ERROR —

10 A — —

11 B — —

12 C DISPLAY ERROR Display unit error

*1 When errors having the same priority simultaneously occur, the LED corresponding to the first detected error is
displayed.

To disable (off) the LED indication for the error, set 0 to the relevant factor number in SD207 to SD209.
Note that even after disabling (off) the LED indication, SMO and SM1 are turned on and the error codes are stored to
SDO.

EI Disabling (off) the ERR.LED indication upon detection of a remote password error.

< SD209—— >« SD208 >« SD207 ]

[olofafolsf7[e]s][af0o]2]1]

—— Change "3" (factor number value) to "0".
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CHAPTER 3 CPU MODULE FUNCTIONS

3.27 Module Error Collection Function

This function collects errors occurred in the connected intelligent function modules in the CPU module. By storing the

errors in a memory that can hold data in the event of power failure, the errors can be held even after power-off or reset.

Error history (CPU module including built-in 1/O and built-in
CC-Link) and error log (intelligent function module) are
displayed on one screen.

Errors that occurred in the entire system can be monitored

in reverse chronological order. Module A Module B
CPU /-19:29 Error A1 occurred! | | 19:34 Error B1 occurred!
19:33 Error C1 ocourred!|  f +] 19:36 Error A2 occurred!
= \ I:I
= \ I
\
\ -
! E
1 511 6C = =
' o =SNE
Programming tool ! ENE
i H : = - < - T FE FE
Error history display ! /‘e(l
Time  Module in error_Error code H \b
1929 | ModuleA | EmorAl || \ N\
19:33 CPU Error C1 - \ Error history (CPU méqu{e) Module error log
N,
19:34 | Module B Error B1 <« \ . _Time  Module in error, Error code

19:36 | Module A Error A2 ]\ 19:33 Error C1 N [M19:29 | ModuleA | ErrorAt
[ 19:34 ¢ Module B Error B1
19:36 { Module A Error A2

K

[Example of screen display]

Errar History List

Displayed ErrorsfErrors:  31/31 Ervor Code MNotation: ¢ DEC @ HEX
Mo, © and Tinm IModel Marne Stark I/ ~
70 (11 1
oo018 O7EF 2009/12/11 11:57:57 LZ6CPU-BT ===
o017 OBES 2009/12/11 11:57:11 LzeCPU-BET -
ooolg OBES 2009/12/11 11:56:58 L26CPU-BT ===
ao0is 050 2009/12/11 11:56:09 L2aCPU-BTIO) aooo
o014 040 2009/12{11 11:55:22 LeaCPU-BT ===
o013 0&Fc 2009/12/11 11:54:50 Lz6CPU-BT -
ooz O&Fc 2009/12/11 11:54:54 LZ6CPU-BT ===
ooo11 0sDC 2009/12/11 11:54:17 L2ECPU-BTIIO) oa0o
ooo10 05D 2009/12/11 11:53:36 L26CPU-BTIO) oooo
oo 08FC 2009/12/11 115315 L2eCPU-BT =
0o0os 0s0C 2009/12{11 11:52:59 L26CPU-BT(IO) aooo

@COCOCO‘0OO‘QOC.COCOC0000000OQOC.COCOCOCOCOCOOQOQ.CCOCOCOC

When GX Developer is used, note that the error history cannot be displayed although the parameters for this function can be
set.
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(1) Supported module

The CPU module collects errors occurred in the connected intelligent function modules. The CPU module does
not collect errors of those modules on other stations in the network.

(2) Timing when module errors are collected

Module errors are collected in END processing. Executing the COM instruction does not collect errors.

(3) Storing module errors
The module errors are stored in below, separately from error history data.

» System memory*1: 100 errors (fixed)
« Standard RAM: 1000 errors

*1 The memory is managed inside the system.
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(4) Setting procedure

On the "PLC RAS" tab, select "Collection of intelligent function module error histories is valid." in the "Module
Error History Collection (Intelligent Function Module)" area.

\@ Project window = [Parameter] = [PLC Parameter] = [PLC RAS]

Select any one option button.

Deselected parameters remain _> v Collection of intelligent Function module error histories is valid,

unavailable. * Selecting this enables intelligent Function modules errars ko
be browsed in the "Errar Histary" window of the system

ronikor,

Corresponding Memary

Collection Mo, | 1 Items/Scan  (1--100)

Module Error History Collection (Intelligent Function Module)

|System Mernory

Item

Setting item

Setting range

Default

Corresponding
Memory

Select a storage location.

» System memory
+ Standard RAM “1"2

System memory

History No.

Enter the number of errors to collect only when they are stored in the

standard RAM. 32 to 1000

100

Collection No.

Enter the number of errors to collect in one scan.™

« Stored in system memory: 1 to 100
+ Stored in standard RAM: 1 to 128

*1

*2

*3

When a sampling trace file is stored to the standard RAM, powering off and then on or resetting the CPU module will

delete the file.
The battery consumption may be increased.

LTIMELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and Inspection)

If collected module errors are frequently lost, set a greater value to "Collection No.". The recommended value is the

number of intelligent function modules that support this function.

Parameter settings are enabled to the CPU module when:
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CHAPTER 3 CPU MODULE FUNCTIONS

(5) Monitoring module errors

To check the collected errors, open the "Error History" dialog box.

‘@ [Diagnostics] = [System Monitor...] = [System Error History]

Error History rg

Monitor Status Connection Channel

@ Stop Monitor | Setial Port PLC Module Connection(LISE) System Image...

Refine Search
Match all of the criteria below
Hone:

Clear Refine Criteria... |  Enter Refine Criteria, .

Error History List Eror Details
Displayed ErrorsfErrors: 31731 Error Code Notation: (" DEC (% HEX Model Name  LZ6CPU-BT
[ Error Code Date and Time Model Mame Start JO A Start IjO
EIREIFR, WEZGAE Maunt Pasition Main black PLC slat
oo1E 07EF 2009{12{11 11:57:57 L26CPL-BT
o017 0Bes 2009{1211 1157111 L26CPL-ET Error and Solution | inteligent Module Infarmation
o016 uBes 2009/12/11 11:56:58 L2Z6CPL-BT
001 0sDC 2003/12/11 11:56:09  L26CPLHET{IC) oog
Explanation
00014 0640 2009/12/11 11:55:22 L2Z6CPL-BT -
o013 0BFC 2009/12§11 11:54:50 L26CPU-BT A memory card was removed without: switching the:
00012 08FC 2009/12/11 11:54:34 L26CPLIET - mfmw fa’ﬁ infout 55“‘““ ?’:‘F‘ Tr"‘e memory ‘Emd
o injout switch is turned ON although @ memery card is
o011 0sDC 2009/12/11 11:5017  L26CPLHET{IC) oog not actually inetalied,
00010 0sDC 2009/12/11 11:5%:36  LZ6CPLHBT{IC) ooog
00003 08FC 2003/12(11 11:5%:15 L2Z6CPLHET —
0000z 0sDC 2009/12/11 11:52:59  L26CPLHBT{IC) ooog
fiilicg BECZ 0000/00{00 00:0000 L26CPLHET(ET) 0010 Remove memory card after placing the memory card
00006 FFEF 0000/00/00 00:00:00 LIF1C24-RZ 0030 ‘;ﬂm SW;thEh OF;- NI i
o ; urn on the card insert switch after inserting &
0000s FEF 0000/00{00 00:00:00 LI71C24-R2 alicl memory cord,
00004 BECZ 0000/00/00 000000 L2Z6CPLHET(ET) oto
00003 FEF 0000/00{00 00:00:00 LI71C24-R2 alicl
0000z BECZ 0000/00/00 000000 L2Z6CPLHET(ET) oto
00001 BECZ 0000/00{00 00:00:00  L26CPLHET{ET) 010 -
Clear History. .

Refresh Craate C5% Flle. . Close |

Item Description Remarks
Error Code ™! Displays error code numbers. —
oy Displays the year, month, day, hour, minute, and second when an error The year can be displayed within the range of
Date and Time
occurred. 1980 to 2079.

Displays a module model name. For the built-in I/O and built-in CC-Link, the
model name is displayed as follows.
* Built-in 1/0: CPU module model name (I0) (example: LO2CPU(IO) or

Model Name L26CPU-BT(I0)) -
* Built-in CC-Link: CPU module model name (BT) (example: L26CPU-
BT(BT)
Start I/0 Displays the start /O number of a module in error. —

*1 For details on error codes, refer to the following.
LIManual for the intelligent function module used

*2 If an error occurred during initial processing, its occurrence time may be stored as "0000/00/00 00:00:00" in the module
error collection file. Such errors are not displayed in the order of occurrence.

Point/’

® The Error History dialog box can be displayed by selecting a module figure in the "Main block" area and clicking the
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Ertor Histary Detal | bytton in the System Monitor dialog box. In this case, only the errors of the selected module are
displayed.
LT1GX Works2 Version 1 Operating Manual (Common)

@ Errors are not displayed for modules that do not support the module error collection function.

® Errors may not be displayed when they occur frequently and successively.
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(6) Clearing module error history

On the "Error History" dialog box, click the S s button.
\Q [Diagnostics] — [System Monitor...] — [System Error History]

Note that the errors displayed in the "Intelligent Module Information" tab are not cleared.

Point/’

The module error history data are cleared when the standard RAM is formatted. Note that a module error collection file
cannot be deleted since it is automatically created after the CPU module is powered off and then on or is reset. To delete the
file, clear the setting and then format the standard RAM.

(7) Precautions

The CPU module stops collecting errors if backing up or restoring data are performed using the CPU module
change function with memory card.



CHAPTER 3 CPU MODULE FUNCTIONS

3.28 Latch Data Backup to Standard ROM

This function holds (backs up) latch data, such as device data and error history, to the standard ROM without using a
battery when the system is stopped for a long period. The stored data are restored when the system is restarted.

Point/’

When this function is used, the battery life-prolonging function is enabled even if it is set to be disabled by the parameter.
The battery life-prolonging function is switched back to be disabled after executing this function (restoring stored data). The
status (enabled/disabled) of the battery life-prolonging function can be checked with SD119 (battery life-prolonging factor).
For details on the battery life-prolonging function, refer to (==~ Page 198, Section 3.33.

(1) Backup target data and file size

The following table lists backup target data and sizes of files where data are stored.

Backup target data Data description File size (byte)
« File register (R, ZR)"!
« Extended data register (D)*1 64 + 2 x Number of file register points
Device data « Extended link register (W)

* Internal user device (M, L, B, F, V, T, ST, C, D, W)
* Index register (Z)/standard device register (Z)

« Error history information immediately before latch data backup to File sizes differ depending on the CPU

the standard ROM module used. *4(L”E‘; Page 175,
Section 3.28 (1) (a))

Error history

File transfer error history Information on errors of the data logging file transfer function

SFC program continuation start information | Information for starting the SFC program continuously

Information on errors that has occurred in the intelligent function 92 + 64 x Maximum number of module

L
Module error collection™ . .
module (module error collection function) errors

Trace condition settings and trace data settings created by the

16 +8S ling t file si
sampling trace function ampling trace file size

Trace setting (Sampling trace file)*3

*1 To backup the data, check the "Transfer to Standard ROM at Latch data backup operation" checkbox on the PLC file tab.

*2 Regardless of the setting of the module error collection function, data is backed up.

*3 A storage file is created only when the trace registration has been made. The data are not backed up when trace
settings are not written to the CPU module.

*4 These are sizes when the device assignment is default. Sizes differ depending on parameter settings.

(a) File size
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CPU module Serial number (first five digits) File size (byte)
15101 or earlier 93702
L02SCPU, L0O2SCPU-P

15102 or later 93710
12111 or earlier 93802
12112 or later 99098

L02CPU, LO2CPU-P
14112 or later 106702
15102 or later 106710
— 130382

LO6CPU, LO6CPU-P
15102 or later 130390
12111 or earlier 117482
L26CPU, L26CPU-P, L26CPU-BT, 12112 or later 122778
L26CPU-PBT 14112 or later 130382
15102 or later 130390
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3.28.1 Latch data backup

The following two methods are available for backing up latch data to the standard ROM.
* By contacts
« By remote operation

(1) Execution by contacts

(a) Setting method

Configure the setting for Latch Data Backup Operation Valid Contact. (The devices applicable to a contact are
X, M, and B.)

‘@ Project window = [Parameter] = [PLC Parameter] = [PLC System]

Latch Data Backup Function
¥ Execute by Contact

Seta contact. — . pevice tiame -
r

(b) Execution method

Backup starts at the rise of a contact (off>on). After backup, the BAT.LED of the CPU module flashes (green),
indicating that the CPU module is in the standby status ready to be powered off. The execution status of
backup operation can be checked by SM671 or SD671 to SD675.

(c) Precautions

+ To set the CPU module to the RUN status from the standby status, power it on again or reset after the
backup operation is complete.

» The status of latch data backup valid contact to the standard ROM is checked at execution of the END
instruction. Therefore, data are not backed up even if a contact is repeatedly turned on and off (on — off —»
on, or off - on — off) in one scan.

* When the latch data backup valid contact to the standard ROM is set to X, and the CPU module is
powered off and then on or is reset without turning off the contact, the data cannot be backed up unless
the latch data backup valid contact to the standard ROM is turned off and then on again.

» The latch data backup start contact to the standard ROM is set to M or B, and data are backed up by
turning off and then on the contact the data cannot be backed up unless the latch data backup valid
contact to the standard ROM is turned off and then on again.
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(2) Execution by remote operation

(a) Execution method

Open a dialog box to execute a remote operation.

‘@ [Online] = [Latch Data Backup] = [Backup]

MELSOFT Series GX Works2 X

'E Are you sure ko backup the data to standard ROM in order to execute latch data backup operation?
L]

Caution

- The data to be backed up includes device memary, error history, trace information and SFC program start information,

All file of standard RAM will become backup target according to "PLC System Setting” "Latch Data Backup Function” setting of

PLZ parameter,

- Device memory includes all devices (M,L,EB,F,%,T,5T,C,0,W,Z) are targets, and when back up file register simultaneously, parameter settings
are required.

- When the PLC is turned on or reset, operation will start based on the backup contents,

- If the PLC is in RUM status, it will be changed to STOP,

Data to be backed up are the data at the execution of remote operation. After backup, the BAT.LED of the CPU
module flashes (green), indicating that the CPU module is in the standby status ready to be powered off.

(3) Deleting backup data

The following two methods are available for deleting the backed up data.
* Remote operation
* Formatting the standard ROM

(a) Execution by remote operation
Open a dialog box to execute a remote operation. (This operation is available only while the CPU module is in
the STOP status.)

‘@ [Online] = [Latch Data Backup] = [Delete Backup Data]

MELSOFT Series GX Works2 X

'E Are you sure bo delete data For operating latch data backup from the standard ROM?
L]

Caution

- It will delete backup device memary, error history, trace information, SFC program continuing skart information.

The target: file will be the target to be deleted when backup all files of standard RAM according to "PLC System Setting” “Latch Data Backup Function”
sekking

of PLC parameter,

- Do not transfer the backup data from standard ROM when PLC power is OM/RESET.

- Unable to execute when PLC is in online change state.
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Deleting backup data clears values of SM and SD.
(b) Execution by formatting the standard ROM
Open the "Format PLC Memory" dialog box.
O [Online] = [PLC Memory Operation] = [Format PLC Memory]
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(4) Precautions

(a) Power-off and reset of the CPU module during backup
The backup data are deleted. Performing power-off of reset of the CPU module causes "RESTORE ERROR"
(error code: 2221) and data cannot be restored.

(b) Priority of backup data
» When the device initial value has been set, it takes effect. (Therefore, after reflecting the backup data, the
device where the initial device value setting is configured is overwritten by the device data of the initial
device value.)
» When the latch device or latch range has been set, the backup data take effect. (Therefore, even if data of
latch device or latch range setting are changed after backup, it is overwritten by the data backed up when
the CPU module was powered off and then on or was reset.)

(c) When using a local device

Devices where local device range setting is configured are not backed up.

(d) The number of writes to standard ROM
The number of writes to standard ROM ("FLASH ROM ERROR?" (error code: 1610) is detected), data may not
be normally backed up.

(e) Operations disabled during backup
The following operations cannot be performed during backup. Perform them after the backup operation.
* Format PLC memory (standard ROM only)
+ Latch data backup by remote operation
* Online change (ladder mode, files, function block)
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3.28.2 Restoring backup data

Backup data are automatically restored when:
» the CPU module is powered off and then on or
» the CPU module is reset.

Whether to restore data once after backup or per above operation can be set by on/off of SM676.

Status of SM676 Restoration operation

SM676 = OFF Data are restored once when the CPU module is powered off and then on or is reset after backup.

Data are restored whenever the CPU module is powered off and then on or is reset after backup. Data are repeatedly

SM676 = ON
restored until the backup data are deleted or the latch data are backed up next time.

After backup data are restored, the BAT.LED on the CPU module turns on (green) for five seconds.

Point/

If the number of device points at the time of parameter configuration are different from those at backup, "RESTORE
ERROR" (error code: 2220) is detected upon restoration, and the restoration cannot be completed. (Restoration is
performed again when the CPU module is powered off and then on or is reset the next time.) To complete the restoration,
perform any of the following operations.

» Set the parameters back to the configuration before backup.

» Delete the backup data.

» Back up the data again.
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3.29 Writing/Reading Device Data to/from Standard ROM

This function writes device data to the standard ROM. Writing the fixed values for operation and operation results to
the standard ROM can prevent losing data due to low battery. The data written to the standard ROM can be read at
any given timing by using an instruction.

(1) Setting procedure

Set the area, where device data are stored, to the standard ROM.

‘@ Project window = [Parameter] = [PLC Parameter] = [PLC File]
File used For SP.DEYST/S.DEVLD Instruckion

(" Mok used
&+ Use the following file

Corresponding Memory | J
Fill: 1
Set afile size. e A
(The file name is fixed to === Capacity 1 K Paints
DEVSTORE.) {1K--512K Paints)

(a) File size setting

The capacity that can be set varies depending on the CPU module.

CPU module Setting range
L02SCPU, L02SCPU-P, LO2CPU, LO2CPU-P 1 to 16K points
LO6CPU, LO6CPU-P, L26CPU, L26CPU-P, L26CPU-BT, .
1 to 512K points
L26CPU-PBT

(2) Devices that can be written

» Internal user device (X, Y, M, L, B, F, SB,V, T, ST, C, D, W, SW)
* Internal system device (SM, SD)

« File register (R, ZR)

» Extended data register (D)

« Extended link register (W)

(3) Execution method

Use the SP.DEVST instruction to write device data to the standard ROM. The device data written to the standard
ROM are read to the specified device by the S(P).DEVLD instruction.

For details, refer to the following.

[TIMELSEC-Q/L Programming Manual (Common Instruction)
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330 Module Model Name Read

This function reads the model name of a module connected. The connected modules can be identified in a program so
that processing for individual module can be performed.

LJ71C24-R2 = Processing 1 and 2 are performed.
LJ71C24 = Processing 1 and 3 are performed.

[l a ! E E
< . =SNE
@] [
[ (R |2 ] E E
S e
1
AY
Processing common to \\
the C24 modules /'*\Module model name read
— | [\ Processing 1 /} Sl Device memory
— Module model name read instruction e
Reads the model name of the specified module. Execution result of the instruction| DO
I [TYPERD H4 Do } Checks the execution  , b1
result of the instructiony/ Module model name
P4 " _RO"
- - —--—- —-"— — — — — _- LJ71C24-R2
= Do KO 1 {SET MO i | -
S A /
'l
MO =4
] 3= DI “LJTIC24-R2” —————(Processing 2 -
4 Reads the character string.
$= Di “LIFIC24” +—————{Processing 3
Identifies the connected module and performs

processing according to the module.

(1) Execution method

Use the TYPERD instruction.
For details, refer to the following.
[IMELSEC-Q/L Programming Manual (Common Instruction)
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3.31 cPU Module Change Function with SD Memory Card

The LO2SCPU and L02SCPU-P do not support this function.

This function enables to pass data from a module to be changed (disconnected) to the newly-connected CPU module.
By using this function, control can be continued after replacing a CPU module. To pass data, backup the data to an SD
memory card before replacing a CPU module, and restore them in the newly-connected CPU module before replacing

a CPU module.
LCPU
! 25D memory o
a SD memory card. rogram memory
gg ‘IIIIIIIIIIIIII Standard RAM
Standard RAM
SD memory card for storing backup data rnRRERRRERR '
3) Restore backup System data
data.

I

=
i

2) Change the CPU
module.

Programming tool

(1) Backup data file

Only one backup data file can be stored to an SD memory card. If any backup data file exists in the SD memory

card, the file data are overwritten.
To delete the backup data file, select "Delete PLC Data..." of a programming tool.

(2) Backup data

(a) Backup data selection
Select a drive to back up from the following table.

Backup by user

Backup data (drive)

Description

Program memory (drive 0)

All data in the program memory (drive 0) !

Standard RAM (drive 3)

All data in the program memory (drive 3)

Allowed

Standard ROM (drive 4)

All data in the program memory (drive 4)

Device data "2

Internal user device (L, B, F, V, T, ST, C, D, W)

Not allowed (backed up by the system)

System data

Data managed by the system (such as module error history)

*1 Data in the program cache memory are backed up.
*2 Latch devices or devices set in the latch range are backed up.
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(b) Maximum backup data size

The following shows the maximum backup data size.

CHAPTER 3 CPU MODULE FUNCTIONS

(Unit: K byte)

Backup target data (drive)

L02CPU, L0O2CPU-P

LO6CPU, LO6CPU-P

L26CPU, L26CPU-P,
L26CPU-BT, L26CPU-

PBT
Program memory (drive 0) 82 244 1048
Standard RAM (drive 3) 130 770 770
Standard ROM (drive 4) 516 1032 2056
Device data 128 128 128
System data 53 76 76
Total (maximum) 909 2250 4078

The backup data size can be checked by the following.
» "Create Backup Data for PLC Module Change" dialog box (==~ Page 189, Section 3.31.1 (2) (b))

.+ SD698 and SD699""

*1 Available after starting backup.
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3.31.1 Backup to SD memory card

This function can save data in the CPU module to an SD memory card. If an SD memory card is used in a running
system, data can be backed up by replacing the SD memory card with the one for storing a backup data.

(1) Procedure

( Start )
|

Before backup start

/N

Backup start setup request The backup start setup
from a programming tool contact is turned on.

N/

Backup start prepared

Backup is ready to start.*!

Backup start preparation completed

/ N\

Backup start request ~ The backup start contact
from a programming tool is turned on.

Back up data again.

Backup in execution*2

Backup to the SD memory card is completed. Backup failed.
Backup completed Backup error

|
C End )

*1 After preparation for backup is completed, the following functions are disabled. (They are not resumed after backup.)

- Refresh of a network module

- Refresh of CC-Link IE Field Network Basic

- Auto refresh of intelligent function module

- Simple PLC communication function
*2 Do not perform the following during backup.

- Insertion and removal of an SD memory card

- Power-off

- Reset
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Backup status can be checked in SD690.

SD690 value Status Description
Oy Before backup start Backup is not started
14 Backup start prepared An SD memory card can be inserted/removed
2y Backup start preparation completed Set data to backup
34 Backup in execution Backup is in execution
4y Backup completed Backup has been completed
FFy Backup error Backup has failed due to an error

(a) Insertion and removal of SD memory card

An SD memory card can be inserted/removed after preparation for backup is completed.

(b) Operating status of the CPU module

To backup, the CPU module must be in the STOP status. (When the CPU module is either in the RUN or
PAUSE status, it is switched to the STOP status after the END processing where a request to backup start
preparation was received.)

After replacing the CPU module, it must be powered off and then on or reset. (Failure to do so keeps the CPU
module in the STOP status even after setting the switch to the RUN position.)

Backup start setup is requested Backup start is requested
from a programming tool or the backup from a programming tool or the backup
start setup contact is turned on. start contact is turned on.
Backup start

Before backup start | Backup start prepared |

. . |
' preparation completed Backup in execution ! Backup completed

. * !
CPU operating / RUN/STOP*1 STOP*1
status /PAUSE

*1 The status includes a stop error.
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(2) Execution method

The following two ways are available for backing up data to SD memory card.

* By contacts

* By remote operation

(a) Execution by contacts
Backup is executed by turning on the device specified in the "PLC Module Change Setting" dialog box.

\Q Project window = [Parameter] = [PLC Parameter] = [PLC System] = [PLC Module Change

Setting]

PLC Module Change Setting

Backup Setting For Memory Card by Contact

Backup Start Contact

Backup Target Data Options
Iv Program memary
¥ Standard RAM

¥ Standard ROM -

Title Setting

X

Backup Start Setup Contact  Device Mame | [N ~
Device Mame -

I~ Format memary card before backup

I Auto restare at turn OFF-=0M ar resst

Default Check | End

‘When no setting is specified, the time when the backup was executed is set,

Set a backup contact, target data for backup, options and title,

‘When no target backup data is selected, only the device data and system data are backed up,

Cancel

Item

Description

Setting range

Default

Backup Start Setup Contact *1

At the rise of the selected device, backup is
ready to start.

At the rise of the selected device, backup

Applicable device 2

« X (0 to 1FFF)
+M(0to8191) ™

Backup Start Contact R .
enters execution status. + B (0 to 1FFF) 3
» Program memory (drive 0)
Backup Target Data Select the data to backup.™ « Standard RAM (drive 3) All drives are backed up.

« Standard ROM (drive 4)

Format memory card before
backup

Select whether to format the SD memory card
before backup.

Format
Not format

Not format

Title Setting™®

Set a title to append to the backup data stored
in the SD memory card.

32 characters

Current time is set.

(Example) If data are backed up at
12 p.m. on October 1, 2008,
"20081001200" is set.

*1 The CPU module enters the STOP status at the rise of the backup start setup contact, the backup start contact cannot
be turned on in the program.

2 The backup start setup contact and backup start contact cannot be set to the same device.

*3 This indicates the default number of points. The setting range when the internal user device is set to the maximum
number of points (60K points) is M (0 to 61439) and B (0 to OEFFF).

*4 If data to be backed up is deselected in "Backup Target Data", only device data and system data are backed up.

*5 Title is used for identifying backup data. Settings for the title of the backup data stored in an SD memory card can be
checked on the "Online Data Operation" dialog box with the "Delete" radio button selected.
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Turn on the backup start setup contact and then the backup start contact. Data are not backed up when only
the backup start contact is on.

Turn on the backup start setup contact.

l

Preparation for backup:

1) Set the CPU module to the STOP status.

2) Set the SD memory card so that the card
can be removed from the CPU module.

v

1) Check that the preparation for backup is
completed by the following methods.
+ Check the LEDs.
- Check the special relay and special register.
(a) SM691 is on.
(b) SD690 stores 2h.
2) Remove the SD memory card.
3) Install a SD memory card for storing
backup data.
4) Turn on the backup start contact.

}

Back up data.

, !

Check that the backup is completed by Check for backup error*6,
the following methods. - Check the LEDs.
= Check the LEDs. * Check the special relay and special
- Check the special relay and special register. register.
(a) SM691 is on. (a) SM691 is on.
(b) SD690 stores 4h. (b) SD690 stores FFh.
(c) SD689 stores an error cause.

I:l: Operation by the CPU module

. Operation by the user

*6 Since SM691 (Backup start preparation status flag) is on, data can be backed up again by turning off and then on the
backup start contact.
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If the backup start contact is turned on while the value in SD690 is Oy (Before backup start) or 1, (Backup start
prepared), data are not backed up. If the backup start contact is on before the value in SD690 becomes 2

(Backup start preparation completed), turning off and then on the backup start contact again while the value in
SD690 is 2 (Backup start preparation completed) starts backup.

Backup start setup is requested Backup start is requested
from a programming tool or the backup from a programming tool or the backup
start setup contact is turned on. start contact is turned on.

Backup start

Before backup start Backup start prepared preparation completed

Backup in execution Backup completed

Backup start ON

setup contact  jep

SM691 ON
(Backup start
preparation OFF
status flag)

Backup start ON
contact OFF

|
e (0 X X e s X
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(b) Execution by remote operation
Open the "Create Backup Data for PLC Module Change" dialog box.

) [Online] = [PLC Module Change] = [Create Backup Data...]

Create Backup Data for PLC Module Change

X

Connection Channel List
Connecting Interface

rJSB LS FLC Module

Target PLC

Skation Ma, Fiost PLC Twpe F26-BT,|’L26-PBT

Skatus {Online) Setting
Backup Target Data

Iv Program memary
Iv sStandard RAM
Iv standard ROM

Defaulk Backup Data
3

-

Backup not executed 0/3 completed Confirm Data Size 475 KB

Options (Mo setting falready set)

i Execute Close

Point/

Clicking the Confirm Data Size button displays the backup data size. (A value appears regardless of the CPU module
connection status and SD memory card insertion status.) Data size can be checked only when the backup operation was
executed by a remote operation.

(3) LEDs indicating backup status

Backup operation status can be checked by LED indication as shown below.

pJeo Alowsw Qg o} dnyoeg L'Lg'e

SD690 value Backup status LED indication
Backup start t
2 c:;p‘:gt:da preparation MODE: Flash (green), BAT.: Flash (yellow)

The color changes as follows at intervals of 800ms.
1) MODE: Flash (green), BAT.: On (green)
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3 Backup i ti
H ackup In execution 2) MODE: Flash (green), BAT.: On (green), USER: On (red)
{
3) MODE: Flash (green), USER: On (red)
44 Backup completed MODE: Flash (green), BAT.: Flash (green)
FFy Backup error MODE: Flash (green), BAT.: Flash (green), USER: Flash (red)
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(4) Causes of a backup error
If backup was not completed, a diagnostic error is not detected. In that case, the error cause is stored in SD689
and the error response is returned to the programming tool.

SD689 Error
(Backup error response Error cause
factor) value number

» Backup started without an SD memory card inserted or without the SD memory card lock switch slid down.
‘IOOH*1 41FEH*2 » Backup preparation or backup started while an SD memory card is disabled by SM606 (SD memory card forced
disable instruction).

200y — Size of data to be backed up exceeds the capacity of the SD memory card inserted.

3004 — Write protection has been set to the SD memory card.

400y — Writing data to the SD memory card has failed.

5004 — Reading data from a drive storing backup data was not completed. (program memory read error)
503y — Reading data from a drive storing backup data was not completed. (standard RAM read error)
504y — Reading data from a drive storing backup data was not completed. (standard ROM read error)
510y — Reading data from a drive storing backup data was not completed. (system data read error)
EBOOH'1 4335H*2 Backup preparation started while latch data were being backed up to the standard ROM.

601,.1*1 41OAH*2 Backup preparation started while data were being written in the RUN status.

602, 43362 Backup preparation started with an FTP client connected to and communicated with the CPU module.
603H'1 4276H*2 Backup preparation started while the data logging function was being executed.

605,.1*1 433AH*2 Backup preparation started while the project data batch save/load function was being executed.
606H'1 4904H*2 Backup preparation started while any specified file or folder was being deleted using a display unit.

— 4082H'3, 4330H*4 Backup preparation or backup started while another backup was in execution.

— 4333,.1*2 Backup started while the CPU module was in "Before backup start" (SD690 = 0).
607y K 4800y 2 Backup preparation started while the iQ Sensor Solution function (data backup/restoration) was being executed.
608, ! 433D 2 Backup preparation started while the file transfer function (FTP client) was being executed.

. w Backup preparation started when a block password for which "Execution Program Protection Setting" was enabled
701" 4426, 2 was set

*1 Only when data are backed up using contacts

2 Only when data are backed up by remote operation
*3 When data are backed up from another boot source
*4 When data are backed up from the same boot source
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(5) Functions that cannot be performed during backup

The following functions cannot be executed during backup.

Category

Function

Category

Function

Drive operation

Format PLC memory

Program memory batch download

Arrange PLC memory

File operation

Online change

Online change (ladder mode)

Online change (files)

Online change (multiple blocks)

Write to PLC Change TC setting
Delete PLC data Trace Sampling trace registration
Write PLC user data Data logging Data logging registration

Delete PLC user data

Remote operation

Remote latch clear

File password 32

SM/SD operation

Latch clear by using the special relay and special
register areas

Latch data backup

Monitor

Monitor condition setup

FTP function

For all operations and commands

Device test

Executional conditioned device test

(6) Precautions

(a)

During data logging

Backup operation cannot be performed during data logging. To perform backup, stop the data logging. For how

to stop data logging, refer to the following.
[T1QnUDVCPU/LCPU User's Manual (Data Logging Function)
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3.31.2

Backup data restoration

This function restores backup data in an SD memory card to the CPU module.

(1) Procedure

* Restoration by remote operation

"
‘1: Before restoration start

|
Insert the SD memory card storing
the backup data to the CPU module
and restore the data with a
programming tool.

Restoration is
performed again.

2: Restoration in execution*?

Restoration is completed.

Restoration failed.

l

—‘ 4: Restoration error

Restoration is suspended.

‘3: Restoration completed

'y
End

After restoration, power off
and then on or reset the CPU module.

» Automatic restoration

-

Restoration is
performed again.

Restoration failed.

|

L

’1: Before restoration start

Insert the SD memory card storing the backup
data to the CPU module and power off and then
on or reset the CPU module.

|

2: Restoration in execution?

Restoration is completed.

—‘ 4: Restoration error

‘3: Restoration completed

™
End

After restoration, the CPU module
can continue operation.
Powering off and then on the CPU module
or resetting the CPU module is not necessary.

*1 Once a restoration is started, the following functions are stopped. (They are not resumed after restoration.)

- Refresh of a network module

- Refresh of CC-Link IE Field Network Basic

- Auto refresh of intelligent function module
- Simple PLC communication function

*2 Do not perform the following operations during restoration.

- Inserting or removing an SD memory card

- Power-off
- Reset
Status Description SD693 value
Before restoration start Restoration is not performed. Oy
Restoration in execution Restoration is in execution. Th
Restoration completed Restoration is completed. 24
Restoration error Restoration failed due to an error. FFy

After restoration is completed, SM692 turns on.

SM692
(Restoration
complete flag) OFF
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execution

Restoration
completed
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(2) Execution method

The following two methods are available for restoring backup data.
* Remote operation
* Automatic restoration

(a) Execution by remote operation

Open the "Restoration execution from backup data" dialog box.

\Q [Online] = [PLC Module Change] = [Restore...]

X

Restoration execution from backup data

Connection Channel List
Connecting Interface

rJSB LS FLC Module

Target PLC

Skation Ma, Fiost PLC Twpe F26-BT,|’L26-PBT

Skatus {Online)

Restore not executed 0/2 completed

Close

To validate restored data, click "Yes" in the screen that appears after clicking the button in the

above dialog box and then power on or reset the CPU module.

(b) Execution by automatic restoration

On the "CPU Module Change Setting" dialog box, select "Auto restore at turn OFF -> ON or reset". (<5~ Page
186, Section 3.31.1 (2) (a))
After backup, turn off and then on or reset the CPU module so that restoration starts. Restoration timing can be

uolneio)sal ejep dnyoeg 'L

set from either once at the first time or every time.

. L Turn on from off or reset of the CPU module
Option setting item — =
First time Second time or later
Restore for the first time only Restoration executed Restoration not executed (Operate as a standard SD memory card)
Restore every time Restoration executed Restoration executed
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(3) LEDs indicating restoration status

Restoring status can be checked by LED indication as shown below.

SD693 value Restoration status LED indication

Oy Before restoration start MODE: On (green)

The color changes at intervals of 800ms as follows.

1) MODE: Flash (orange), BAT.: On (green)

\

2) MODE: Flash (orange), BAT.: On (green), USER: On (red)
{

3) MODE: Flash (orange), USER: On (red)

14 Restoration in execution

» By remote operation---MODE: Flash (orange
« By automatic restoration--MODE: On (green

24 Restoration completed + BAT: Flash (green)

» By remote operation---MODE: Flash (orange
« By automatic restoration--MODE: On (green

, BAT.: Flash (green), USER: Flash (red)

FFy Restoration error |ERR.: Flash (red)

(4) Causes of a restoration error

If restoration was not completed, a diagnostic error is not detected. In that case, the error cause is stored in
SD692 and the error response is returned to the programming tool.

Error response
SD692 value g Error cause
number
800y — The CPU module where data are restored is different model from the one where the backup source data are stored.
801 _ « Backup data files do not match.
H » Reading of backup data from an SD memory card was not completed.
810y — Writing of backup data to the restoration destination drive was not completed.
— 4335,.{1 Restoration started while latch data were being backed up to the standard ROM.
— 410A"" Restoration started while data were being written in the RUN status.
— 4276, Restoration started during data logging.
- 4336 Restoration started with an FTP client connected to and communicated with the CPU module.
— 4330, Restoration started during another restoration.
— 433AH'1 Restoration started while the project data batch save/load function was being executed.
— 4904H*1 Restoration started while any specified file or folder was being deleted using a display unit.
o AFE * Restoration started without an SD memory card inserted or without the SD memory card lock switch slid down.
H « Restoration started while an SD memory card is disabled by SM606 (SD memory card forced disable instruction).
— 4800y “ Restoration started while the iQ Sensor Solution function (data backup/restoration) was being executed.
— 433DH*1 Restoration started while the file transfer function (FTP client) was being executed.
*1 Only when data are restored by remote operation.
If automatic restoration was not completed, "RESTORE ERROR" (error code: 2225 to 2227) occurs.
Error code Error message Error cause
2995 The CPU module where data are restored is different model from the one where the backup source data are
stored.
 Backup data file is corrupt (The contents of backup data file do not match with the check code).
2996 RESTORE ERROR * Reading of backup data from an SD memory card was not completed.
* The SRAM card has been write-protected so that "Restore for the first time only" setting can not take
effect.
2227 Writing of backup data to the restoration destination drive was not completed.
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(5) Functions that cannot be performed during restoration

Functions that cannot be performed during restoration are the same as those cannot be performed during
backup.
(==~ Page 191, Section 3.31.1 (5))

(6) Precautions

(a) When boot settings are configured
If any parameter in the SD memory card has been set for booting, the data are overwritten according to the
boot setting even restoration is executed.

(b) When file password 32 is configured

Even if a file in the CPU module is protected by password 32, restoration continues.

(c) Combination of CPU modules for restoration

If the model of the CPU module where data is restored is different from the model of the CPU module where
backup data is stored, Restoration error occurs. However, using the CPU modules of the following
combinations allows completion of backup and restoration.

+ L02CPU and LO2CPU-P

+ LO6CPU and LO6CPU-P

+ L26CPU and L26CPU-P

* L26CPU-BT and L26CPU-PBT
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332 Clock Function

This function is used for clock data management, such as storing a date into the error history, by reading internal clock
data of the CPU module. Clock data are retained the battery of a CPU module even after power-off or a momentary
power failure is occurred exceeding the allowable period of time.

(1) Clock data details

Clock data 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 0to 59
Day of the week 0: Sunday, 1: Monday, 2: Tuesday, 3: Wednesday, 4: Thursday, 5: Friday, 6: Saturday
1/1000sec 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.
LTIMELSEC-Q/L Programming Manual (Common Instruction)

(2) Changing clock data

To change clock data, use any of the following.
* Programming tool
+ SMand SD
* Program
» Clock setting of the display unit

(a) Programming tool
Open the "Set Clock" dialog box.

O [Online] = [Set Clock...]

Set Clock X
Connection Channel Lisk
Connection Interface 'JSB EO FLC Module:
Target PLC Skation Mo, Fust PLC Type FZG-ET)’LZﬁ-PBT

Get Time Fram PC

Specify Execution Target

Currently Specified Station +

Sun Mon Tue Wed Thu Fri Sat

1 & 3 4
5 &6 7 8 9 1011
12 13 14 15 16 17 18
19 20 21 22 23 24 25

26 27 28 &&H

“aToday: 2/29/2012

| 2lz9(z012 == |12:00:00 =0 =

(b) Clock setting of the display unit
Clock data can be set and checked in the display unit. (=5~ Page 263, Section 4.3.1)
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(c) SM and SD
Store clock data in SD210 to SD213. After the END processing for the scan where SM210 (Clock data set
request) were turned on from off, write the values stored in SD210 to SD213 to the CPU module.

(d) Program
Use an instruction to write clock data (DATEWR).
[CIMELSEC-Q/L Programming Manual (Common Instruction)

RS

Point/’
@ After changing clock data, a 1/1000 is reset to 0.

@ Year data that can be set with GX Works2 is up to 2037.

(3) Clock data read
To read clock data, use either of the following.

* Program
« SMand SD

(a) Program
Use either of the following instructions. (LI1 MELSEC-Q/L Programming Manual (Common Instruction))

» Clock data read (DATERD)
» Expansion clock data read (S(P).DATERD)

(b) SM and SD
The data are read out into SD210 to SD213 in a BCD value when SM213 (clock data read request) is turned

on.

(4) Precautions

(a) Initial clock data setting

Set the correct clock data because it has not been set when shipping.

(b) Correcting clock data
Whenever any part of the clock data are changed, the entire clock data must be written to the CPU module

again.

(c) Clock data range
When changing clock data, write data within the range given (3) in this section. If data outside the clock range
is written to the CPU module, the clock function does not operate correctly. However, errors do not occur if the

value is within the following range.

Write operation to the CPU
Example = CPU module operation
module
February 30 Performed No error is detected.
« Upon DATEWR instruction: "OPERATION ERROR" (error code: 4100)
Day 32 of th 13 Not perf d
ay s ohmon ot periorme * Upon turn-on of SM210: SM211 (Clock data error) turns on
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3.33 Battery Life-Prolonging Function

This function extends battery life of the CPU module by limiting data to retain by a battery to clock data only. The use of

this function initializes all data other than the clock data when the CPU module is powered off or is reset.

Data retained by a battery

Description

Error history

The number of error history data are initialized to zero.

Latch relay (L)

Cleared to zero.

Device in the latch range

Cleared to zero.

Files in the standard RAM

Files are deleted. (Files are created again at power-on or reset.)
Data are cleared to zero.

(1) Setting procedure

Enter 0001y under Switch3 in the "Switch Setting for I/O and Intelligent Function Module" dialog box.

‘@ Project window = [Parameter] = [PLC Parameter] = [I/O Assignment] = [Switch Setting]

Switch Setting for 1/0 and Intelligent Function Module §|

Input Format (HEX -

Slat

Type Model Mame Switchl | Switch2 | Switch3 | Switchd | Switchs =

FLC

FLC 0001

FLC

Built-in IfT Function

FLC

Built-in CC-Link.

Of*-0)

2(*-2)

3(*-3)

40-4)

a
1
2
]
4 [10*-1)
]
5]
7
g

S(*-5)

9 |B(*-6)

10 [7(*-7)

11 |8*-8)

12 |90*-9)

13 [10{*-10)

14 [11{*11)

15 [12(*12)

IF wou use Inteligent Function Module, able to set each module with pulldown Format by Following Function.
- Switch Setting of Inteligent Function Module in project tree,

End Cancel |

For the life of battery installed in the CPU module when the battery life-prolonging function is used, refer to the

following.

[TIMELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and Inspection)
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CHAPTER 3 CPU MODULE FUNCTIONS

3.34 Memory Check Function

This function checks that data in the memories of the CPU module are not changed due to such as excessive electric
noise. Since the CPU module automatically checks a memory, setting for enabling this function is unnecessary. This

function does not require processing time.

(1) Data to be checked

(a) Program
The program during execution is compared with the user program written to the program memory. If they do not
match, a stop error, "RAM ERROR" (error code: 1160) is detected.

(b) Parameter

The parameters are compared with the ones written to the parameter-valid drive.

(c) Device memory
If the change of data in the device memory is detected, a stop error, "RAM ERROR" (error code: 1161) is
detected. For the LCPU whose serial number (first five digits) is "14012" or later, the device information, which
contains data change information, can be checked in SD927 and SD928. For details on the special register,
refer to the following.
[TIMELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and Inspection)

(2) Execution timing
* Program: At program execution
» Parameter: When the CPU module is powered off and on, when the CPU module is reset, and when the
CPU module is set from STOP to RUN after data are written to it
* Device memory: When device data are read
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3.35 Program Cache Memory Auto Recovery Function

This function is to restore the error location automatically by using data in the program memory, which are stored in the
flash ROM, when the memory check function (=5~ Page 199, Section 3.34) detects an error in the program cache
memory. This function enables the CPU module to continue its operation even if an error such as change of data in the
program cache memory occurs due to noise.

Before executing this function, check the version of the CPU module used. (==~ Page 376, Appendix 2)

(1) Execution condition
The function is executed when the following conditions are all met.
* The CPU module is in RUN status.
« Data in the program memory match those in the program cache memory.

Note that the function is not executed in the following conditions and RAM ERROR (error code: 1160) is detected
even though the above conditions are met:
» The change of data in the program cache memory was detected while the following operations were being
performed with the CPU module during RUN.

L. LCPU with a serial number (first five digits) of *13102" or
Operation item
later
Online change (ladder mode) At
Password registration (program files) O
Program memory batch download A"
Export to ROM format O
Write to PLC (device comments) N

O: The auto recovery processing is performed and no error occurs. A: An error occurs depending on the condition. x: An error occurs.
*1 If the change of data is detected while data in the program cache memory are being transferred to the program memory
(while the following window is being displayed on the programming tool), the auto recovery processing is not performed

and an error occurs.

Program Memory Transfer Progress

Transferring... &2 %

» The change of data in the program cache memory was detected by SFC program.

» The change of data in the program cache memory was detected by the dedicated instruction such as the
S(P). instruction.

» The change of data in the program cache memory was detected by the rise instruction or the fall instruction.

» The data in the program cache memory was not restored due to the failure of the memory.
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CHAPTER 3 CPU MODULE FUNCTIONS

Point/

To match the data in the program memory and those in the program cache memory, configure the setting to transfer the data
of the program cache memory to the program memory from "Options" screen.” 2 (==~ Page 157, Section 3.22.3 (5))

) [Tool] = [Options]
*2 The transferring of the data in the program cache memory to the program memory is set by default.

Other than the above, you can also use "Program Memory Batch Download" to match the data in the program memory and
those in the program cache memory.

(2) Execution timing
The execution timing of this function is described below.
* When the program is executed
* When data are verified or data are read from the programmable controller

* When any one of the write operations listed under (1) in this section is performed*1

*1 To perform the auto recovery processing when a write operation is performed, use GX Works2 with version 1.80J or
later. (GX Works2 must be used to perform the auto recovery processing at this timing because LCPU does not support
GX Developer.)
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3.36 Project Data Batch Save/Load Function

This function saves data in the CPU module to an SD memory card, and also reads the data saved in an SD memory
card to the CPU module.

This function enables users to read/write data (such as program file and parameter file) without using a personal
computer.

3) The CPU module
information in the received

e MENU SELECT
data is edited for GX Works2.
-MOD SETTINGS » Data (such as program
. > . ; X
2) Data with the CPU module USER NESSAGE file and device data) in

S=
&S

LE G WP D the CPU module can be

saved or loaded using
a display ynit.

information is sent.

can be edited
remotely.

4) The edited data
is sent back to the
SD memory card.

A}
\ED memory card

—

== 1) Data are saved CPU module
s oo ﬁ to the SD
aveload folder i
memory card. Inside the CPU module

Multiple folders can
be created according
to data.

Data in the program Data in the N \/ Program memory) /Standard RAM

memory standard RAM ] Saving data
-
|:(> Standard ROM

Data in the standard Loading data . Device
ROM hn 3 data
Device I
bn*ﬁ‘l data Il 5) Data are read
from the SD
Data in the SD memory card. SD memory card
memory card SD memory card

S
fi

tem
le

5

@0.0.‘....0000000.0.0.0.‘...OCOCOCOC.O.‘.O...OCOCOCCO0.0.‘

Before executing this function, check the version of the CPU module used. (==~ Page 376, Appendix 2)
The LO2SCPU and L02SCPU-P do not support this function.

® 9 0 000 000 00000000000 0000000000 0O OO OO O OO OOEOSGOEDOSDOS OSSOSO OSOEPOSOEOCOEOSOEOTOTPOTSTPOCODOSTOSTOSETPOSPOSTDSIE
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CHAPTER 3 CPU MODULE FUNCTIONS

3.36.1 Batch save

This function saves data (such as program file and parameter file) in the CPU module to an SD memory card using a

display unit.

(1) Execution method
The function can be executed using a display unit. For the operating method of the display unit, refer to [==~
Page 280, Section 4.7.3.

(2) Folders to be used
When the function is executed, a new folder will be created under the "SavelLoad" folder within the root directory.
If there is no "SavelLoad" folder, it will be created upon execution of the function.
The "Saveload" folder can store up to 100 folders.

(a) Folder name

The created folder is automatically named as follows.

YYYYMMDD_**
ot serial number (00 to 99)

Saved date (2 digits)
Saved month (2 digits)
Saved year (4 digits)

The range of the number at the end of the folder name is 00 to 99. The smallest number available will be assigned
automatically. For example, if two folders, "20120401_00" and "20120401_02", have already existed and the batch save
function is executed on April 2, 2012, the name of the new folder will be "20120402_01".
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(b) Folder structure

The following shows the folder structure in the SD memory card.

Batch save/

Save folder 777" load target data """}
/1_ m_ m_ E E
/ Saveload 20120401_00 E E
 E— | — ' 1% H
: MAIN.QPG :
: — :
H PARAM.QPA '
! SVLDINFQSL !
il H
Batch save/
Save folder """" load target data "":
— 5 :
——20120401_01 : E
- | ; - E
: MAIN.QPG ;
——
E PARAM.QPA H
i SVLDINFQSL !

(3) Target drives and data

(a) Target drives
The following drives are targeted.
* Drive 0 (program memory)*1
* Drive 2 (SD memory card)*2
* Drive 3 (standard RAM)

* Drive 4 (standard ROM)

*1 Data in the program cache memory are targeted.
*2 Files only within the root directory are targeted. (Note that the data logging setting file in the "LOGGING" folder is
regarded as a target file.)
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(b) Target data

The following table lists save-target data.

CHAPTER 3 CPU MODULE FUNCTIONS

QO: Saved, X: Not saved

File name and extension (any given

Data logging setting file

LOGCOM.QLG, LOGO01 to LOG10.QLG

Data logging file

***.CSV

Menu definition file

MENUDEF.QDF

Predefined protocol setting file

ECPRTCL.QPT,CPRTCL.QPT

Latch data backup file

LCHDAT00.QBK

Backup file (for data backup to an SD memory card)

MEMBKUPO0.QBP

File type name for **¥) Save status
Parameter PARAM.QPA @)
Intelligent function module parameter IPARAM.QPA O
Program2 *** QPG O
Device comment *** QCD O
Initial device value ***.QDI @)
File register *** QDR @)
Local device *** QDL O
Sampling trace file *** QTD O
PLC user data *** CSV/BIN @)
Symbolic information ***.C32 O
Drive heading QN.DAT O
Device data storage file DEVSTORE.QST O
Module error collection file IERRLOG.QIE X
@)
X
@)
@)
@)
@)
@)

Device data file"!

DEVDATA.QDT

*1 All device data set in the Device tab of the PLC parameter dialog box
*2 This file type is not saved when a block password for which "Execution Program Protection Setting" is enabled has been

set.

Point/’

Up to 1024 files (all drives in total) can be saved with the batch save function.

If more than 1024 files are targeted, an error occurs.

When an error is detected, check the number of files in Drive 2 (SD memory card).
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(4) Batch save status

The batch save status can be checked in SD635 (Project data batch save status).

SD635 value Batch save status Description
Oy Batch save not executed The batch save function is not executed.
1H Batch save being executed The batch save function is being executed.
24 Batch save completed The batch save processing is completed successfully.
FFy Batch save error The batch save processing has failed and an error occurs.

(5) Causes of a batch save error

When the batch save processing has failed, a diagnostic error is not detected. An error message is displayed on

the display unit and the error cause is stored in SD634 (Project data batch save error cause).

SD634 value Description

1004 * An SD memory card is not inslerted. ' .
» The SD memory card lock switch of the CPU module is not slid down.

1014 Use of an SD memory card is disabled by SM606 (SD memory card forced disable instruction).

200, « Size of data to be batch-saved exceeds the capacity of the SD memory card.”
« The number of files to be batch-saved exceeds the number of storable files of the SD memory card.”

201y The number of files to be batch-saved exceeds 1024.

202y More than 100 folders exist in the "SavelLoad" folder.

300y The SD memory card is write-protected.

4004 Writing data to the SD memory card has failed.™

401y The SD memory card was removed during the batch save processing.

500y Reading data from the target drive (program memory) has failed. ™

503y Reading data from the target drive (standard RAM) has failed.

504y Reading data from the target drive (standard ROM) has failed.™

505y Reading data from the target drive (SD memory card) has failed.

510y Reading data from the target drive (system data) has failed.™

600y The batch save function was executed during the latch data backup to the standard ROM.

601y The batch save function was executed during online change.

602y The batch save function was executed with an FTP client connected to and communicated with the CPU module.

604, The batch save function was executed while the CPU module change function with SD memory card was being
executed.

607, The batch save function was executed while the iQ Sensor Solution function (data backup/restoration) was being
executed.

608y The batch save function was executed while the file transfer function (FTP client) was being executed.

701, The batch save function was executed for the program for which a block password was set and "Execution Program

Protection Setting" of the password was enabled.

*1 The number of save-target system files (up to five files) and its size (up to 10KB) are included.
*2 If the function is executed again and the same error occurs, the possible cause is a hardware failure of the CPU module
or SD memory card. Please consult your local Mitsubishi representative.



(6) Precautions

CHAPTER 3 CPU MODULE FUNCTIONS

(a) Precautions for executing the function simultaneously with another function

» The batch save function cannot be executed while any of the following function is being executed. If

(b)

executed, an error occurs.
+ Latch data backup to standard ROM

* Online change (Writing programs in RUN status)

* File transfer function (FTP server)
 File transfer function (FTP client)

» CPU module change function with SD memory card

+ iQ Sensor Solution function (data backup/restoration)
« If the batch save function is executed while the data logging function is being executed, the sampling

performance of the data logging function degrades. This may lead to data missing or increase the frequency

of data missing.

Precautions during execution

» Do not power off or reset the CPU module, or do not insert or remove the SD memory card while the function
is being executed. The processing stops and project data cannot be saved properly.

» If save-target data are added or modified using a programming tool while the function is being executed, the
saved data may differ from the original data or data inconsistency may occur. To prevent this, do not add or
modify save-target data while the function is being executed. Also, set the operating status of the CPU
module to STOP, and execute the batch save function.

« If the batch save function is executed when the CPU module is in STOP status, the following functions are
suspended. After data are saved successfully, the functions automatically restart.

* Refresh of a network module

» Refresh of CC-Link IE Field Network Basic

» Auto refresh of an intelligent function module

» Simple PLC communication function (read/write)
» The following online functions cannot be executed during the batch save processing. If executed, an error

response is returned to the request source.

Category

Function

Category

Function

Drive operation

Format PLC memory

Clear PLC memory (Clear all file registers)

Write title

Program memory batch download

Online change

Online change (ladder mode)

Online change (multiple blocks)

Change TC setting

Online change (files)

Arrange PLC memory

Trace

Sampling trace registration

File operation

Write to PLC

Data logging

Data logging registration

Delete PLC data

Remote operation

Remote latch clear

Latch clear by using the special relay and special

File transfer
function (FTP
server)

For all operations and commands

Write PLC user data SM/SD operation register areas

Delete PLC user data Monitor Monitor condition setup

Password registration Device test Executional conditioned device test

Latch data backup to standard ROM CPU module change function with SD memory card
Others

Register/cancel display unit menu

(c) Predefined protocol setting file
If the communication protocol setting files are stored in Drive 2 (SD memory card) and Drive 4 (standard ROM),
only the file stored in Drive 2 (SD memory card) is targeted for batch save.

When executing the batch save function, store the communication protocol setting file in the valid drive only.
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(7) Editing data
Data saved in the SD memory card by the batch save function can be edited using a programming tool before the
data are loaded.
For the editing method, refer to the following.
[ IManual for the programming tool used

Point/’

® When reading data from the SD memory card to a personal computer to edit the saved program file, read the parameter
file together.

® Any file that has been added to the SD memory card without using a programming tool cannot be loaded.

(a) Data that are not editable
The following data cannot be edited using a programming tool.
* PLC user data
» Latch data backup file
» Backup file (for data backup to an SD memory card)
« Data logging setting file
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3.36.2 Batch load

This function reads the data saved in an SD memory card to the CPU module.
The following two methods are available to execute the function.

« Batch load using a display unit

» Auto loading using the special register (SD909)

(1) Execution timing

(a) Batch load using a display unit

The function is executed when the operation is performed on the display unit.

(b) Auto loading using SD909
The function is executed when:
» the CPU module is powered off and on
+ the CPU module is reset

(2) Batch load target folders

(a) Batch load using a display unit
Folders under the "SavelLoad" folder in the SD memory card are targeted.
The name of these folders can be customized within 48 one-byte (24 two-byte) characters.
If the number of characters for the name exceeds 48 (or 24), the file will be excluded from the load target.

(b) Auto loading using SD909

Folders named "AutoLoad**" ! under the "SavelLoad" folder in the SD memory card are targeted.

*1 When the folder number is specified at "**" within the range between 01 and 99, the desired folder can be loaded.
Folders can also be loaded automatically without specifying the folder number.

peo| yojeg ¢'9¢e'e
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Point/

For the target folder structure and target data, refer to the following.
» Folder structure: ==~ Page 204, Section 3.36.1 (2) (b)
+ Target data: [~ Page 204, Section 3.36.1 (3)
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(3) Procedure

For the execution procedure using a display unit, refer to [~ Page 281, Section 4.7 .4.

For auto loading, set a desired folder number in SD909 (Auto loading target folder number).

To execute auto loading without specifying the folder number, set 0 (default) in SD909. (The load target folder

name is "AutoLoad".)

The auto loading procedures for each case are described below.

(a) When the folder number is not specified
1.

2.
3.
4.

Point/’

Save data into the SD memory card by the batch save function of a display unit or using GX
Works2.

Change the name of the saved data folder to "AutoLoad" using a personal computer.
Power off and on or reset the CPU module.

Data in the "AutoLoad" folder are automatically loaded to the CPU module.

Auto loading cannot be performed if the SD memory card is write-protected.
Remove write protection from the SD memory card, and execute auto loading.

When the "AutoLoad" folder exists, data in the folder are automatically loaded whenever the CPU module is powered off
and on or is reset.
To prevent this, change the folder name.

When 0 (default) is set in SD909 and no "AutoLoad" folder exists, an error does not occur. This is because the CPU
module determines that auto loading is disabled.

If any folder or file (including read-only files) with the same name exists in the load-destination CPU module, data in the
corresponding folder or file will be overwritten.

(b) When the folder number is specified

1

2

3

4
5

Point/’

Save data into the SD memory card by the batch save function of a display unit or using GX
Works2.

Change the name of the saved data folder to "AutoLoad**" using a personal computer.
Specify any number between 01 and 99 at "**".

Set the number assigned in Step 2 in SD909.

For example, when the folder name is "AutoLoad01", set "1" in SD909.

Power off and on or reset the CPU module.

Data in the specified folder are automatically loaded to the CPU module.

® Auto loading cannot be performed if the SD memory card is write-protected.

Remove write protection from the SD memory card, and execute auto loading.

@ The value in SD909 returns to 0 (default) upon completion of auto loading.

If the "AutoLoad" folder exists even after completion of auto loading, data in the folder will be automatically loaded again
when the CPU module is powered off and on or is reset next time.

@ |[f any folder or file (including read-only files) with the same name exists in the load-destination CPU module, data in the

corresponding folder or file will be overwritten.




(4) Operation when the file password 32 is set

The following table shows the load availability when the file password 32 is set to the load-source or load-

destination file.

CHAPTER 3 CPU MODULE FUNCTIONS

O: Loaded, x: Not Loaded

Password of load- Load-destination file o
. - Password match Load availability
source file Existence Password
Matched "’ O
. Set
Exist Not matched X
Set
Not set — X
Not exist — — O
Set — X
Exist
Not set Not set — O
Not exist — — O
*1 If the file password 32s are set to more than one file, the passwords of all files have to be the same.

Even one file has a different password, files cannot be loaded.

(5) Batch load status

The batch load status can be checked in SD637 (Project data batch load status).
In the case of auto loading, the status can also be checked with LED indication.

SD637 Batch load
Description LED indication
value status
On Batch load not The batch load function is not MODE: On (green)
executed executed.
The LED indication changes as follows at intervals of 800ms.
1) MODE: Flashing (orange), BAT.: On (green)
1 Batch load being | The batch load function is being 2
H executed executed. 2) MODE: Flashing (orange), BAT.: On (green), USER: On (red)
\
3) MODE: Flashing (orange), USER: On (red)
2 Batch load The batch load processing is MODE: On (green)
completed completed successfully.
The batch load ing has failed
FFy Batch load error © baich foad processing has 1alled | \ohE- on (green), ERR.: Flashing (red)

and an error occurs.
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(6) Causes of a batch load error
When the batch load processing has failed, the error cause is stored in SD636 (Project data batch load error

cause).
When the batch load function is executed using a display unit, an error message is displayed on the display unit.

SD636 value Description
800y The model of the load-destination CPU module is different from that of the load-source CPU module.
801y Reading data from the SD memory card has failed."
802y The SD memory card was removed during batch load processing.
803y A data folder without a system file (SVLDINF.QSL) was loaded.

* The file password 32 of the load-destination file is different from that of the load-source file.

804
H « Afile password 32 is not set to the load-source file while the load-destination file has a password.

* When the folder number (1 to 99) is set in SD909 (Auto loading target folder number) for auto loading, the folder with
805y the corresponding number does not exist in the SD memory card.
 The folder number out of the setting range (other than 0 to 99) is set in SD909 (Auto loading target folder number).

810y Loading data to the load-destination drive has failed.”!
820 Loading of the folder that includes a file that may be used in another application has failed.
821y Format was executed while any file that may be used in another application existed.

* When the batch load function is executed, the SD memory card is not inserted.
* When the batch load function is executed, the SD memory card lock switch of the CPU module is not slid down.
* When the folder number (1 to 99) is set in SD909 (Auto loading target folder number) for auto loading, the SD

900y . .
memory card is not inserted.
* When the folder number (1 to 99) is set in SD909 (Auto loading target folder number) for auto loading, the SD
memory card lock switch of the CPU module is not slid down.
901y Use of an SD memory card is disabled by SM606 (SD memory card forced disable instruction).

* The size of load-target data is larger than the free space of each drive in the CPU module or SD memory card.
A00y « The number of files to be loaded exceeds the number of files can be stored in each drive in the CPU module or SD
memory card.

BOOy The SD memory card is write-protected.

CO00y The batch load function was executed using a display unit during the latch data backup to the standard ROM.

COo1y The batch load function was executed using a display unit during online change.

co2 The batch load function was executed using a display unit with an FTP client connected to and communicated with the
H CPU module.

co4 The batch load function was executed using a display unit while the CPU module change function with SD memory
H card was being executed.

co7 The batch load function was executed while the iQ Sensor Solution function (data backup/restoration) was being
H executed.

C08y The batch load function was executed while the file transfer function (FTP client) was being executed.

C10y The batch load function was executed using a display unit when the CPU module was in RUN or PAUSE status.

*1 If the function is executed again and the same error occurs, the possible cause is a hardware failure of the CPU module

or SD memory card. Please consult your local Mitsubishi representative.
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When the auto loading processing has failed, "LOAD ERROR" (error code: 2240 to 2248) occurs.

Error code Error message Error cause
2240 The model of the load-destination CPU module is different from that of the load-source CPU module.
2241 Reading data from the SD memory card has failed.
2242 A system file (SVLDINF.QSL) does not exist in the load-target folder.

The file password 32 of the load-destination file is different from that of the load-source file. Or, a file

2243 password 32 is not set to the load-source file while the load-destination file has a password.

* When the folder number (1 to 99) is set in SD909 (Auto loading target folder number), a folder with the
2044 corresponding number does not exist in the SD memory card.

* The folder number out of the setting range (other than 0 to 99) is set in SD909 (Auto loading target folder

LOAD ERROR number).

2245 Loading data to the load-destination drive has failed.

* When the folder number (1 to 99) is set in SD909 (Auto loading target folder number), the SD memory card
2046 is not inserted.

* When the folder number (1 to 99) is set in SD909 (Auto loading target folder number), the SD memory card
lock switch of the CPU module is not slid down.

« The size of load-target data is larger than the capacity of the CPU module memory or SD memory card.
2247 * The number of files to be loaded exceeds the number of files can be stored in the CPU module or SD
memory card.

2248 Auto loading was executed with the SD memory card write-protected.

(7) Precautions

(a) Precautions for selecting CPU module models

If the model of the load destination CPU module is different from that of the load source CPU module, the batch
load function cannot be executed. However, the batch load function can complete normally in the following
combinations of CPU modules.

+ LO2CPU and LO2CPU-P

+ LO6CPU and LO6CPU-P

+ L26CPU and L26CPU-P

+ L26CPU-BT and L26CPU-PBT

(b) Precautions for executing the function simultaneously with another function
» If data are saved into the SD memory card while the sampling trace function is being executed, the load-
destination CPU module may misunderstand that a request is from a different source when trace
start/suspension or trigger execution is requested. An alarm message is displayed at this time. However,

peo| yojeg ¢'9¢e'e
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there is no impact on the operation of the sampling trace function.

» The batch load function cannot be executed while any of the following function is being executed. If
executed, an error occurs.
+ Latch data backup to standard ROM
» Online change (Writing programs in RUN status)
* File transfer function (FTP server)
* File transfer function (FTP client)
+ CPU module change function with SD memory card
+ iQ Sensor Solution function (data backup/restoration)

» Do not set auto loading simultaneously with the following functions. If set, auto loading is not executed.
* Boot operation
» Data restoration by the CPU module change function with SD memory card’!
+ Latch data backup to standard ROM

*1 This applies only when automatic restoration is set.

213



214

(c) Precautions for editing data

If a file in the load-target folder is deleted, the function corresponding to the deleted file cannot continue the
same execution status after data are loaded.

If a system file (SVLDINF.QSL) in a data folder is deleted, the corresponding folder cannot be loaded. Do not
delete the system file of the load target folder.

(d) Precautions for parameter settings

If the batch load function is executed without formatting Drive 0 (program memory) of the load-destination
CPU module, the setting that has been configured originally to the load-destination CPU module is used for
the "High Speed Monitor Area from Other Station" parameter on the Boot File tab of the PLC parameter
dialog box.

(e) Precautions during execution

Do not power off or reset the CPU module while the function is being executed. If performed, the processing
stops and data cannot be loaded properly.

If the batch load function is executed using a display unit, the following functions are suspended. After data
are loaded successfully, the functions automatically restart.

* Refresh of a network module

* Refresh of CC-Link IE Field Network Basic

« Auto refresh of an intelligent function module

» Simple PLC communication function (read/write)

Even if the RUN/STOP/RESET switch of the CPU module is switched from STOP to RUN, or the remote
RUN or remote PAUSE function is executed while the function is being executed, the operating status of the
CPU module remains in STOP. If the operating status is changed during the batch load processing, the
status changes after the processing is completed.

If the CPU module detects any file that may be used in another application during the batch load processing,
an error occurs at the following timing or due to the following reason.

» Timing: while drives are being formatted (if the format is executed)

* Reason: files other than the one in use are loaded

The online functions that cannot be executed during the batch load processing are the same as those that
cannot be executed during the batch save processing. (==~ Page 207, Section 3.36.1 (6) (b))
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3.37 Predefined Protocol Function

This function sends and receives packets predefined by using GX Works2, enabling easy communications with
external devices (such as measuring instruments and bar code readers).

Data are sent and received by registering the protocol setting data to the CPU module, and executing the program for
starting data communications. Use of the function helps to reduce the significant number of program steps since no
program is required to communicate with external devices.

In addition, the CPU module can send and receive data that vary in each communication as well as fixed data (such as
numerical values and codes) since devices can be included in the communication packets.

Before executing this function, check the version of the CPU module used. (==~ Page 376, Appendix 2)

3371 Communications via Ethernet

The CPU module communicates with external devices via the built-in Ethernet ports.

For details on communications via Ethernet, refer to the following.
[TIMELSEC-L CPU Module User's Manual (Built-In Ethernet Function)
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3.37.2 Ccommunications via RS-232 and RS-422/485

The CPU module communicates with external devices via the RS-232 interface of the CPU module, RS-232 adapter,
or RS-422/485 adapter.

Set protocols required for data communications with external devices using the predefined protocol support function of
GX Works2.

Protocols can be either selected from the predefined protocol library, or created and edited by users.

- ) N [ B N\
1) Setting protocols 2) Writing protocols

Protocols can be set easily using the predefined The set protocols are written to the CPU module.
protocol support function of GX Works2.
) Module Write =

Virte 1o Vodule e I
Wriing - I

col
Packet Setting Element Name

Protocols 128 Packeis 9%  Packet Outa Avea Usge 23%  Modulefor Debugging s chasciers | CAP NUM SC

Send

— CR Data ENQ|—»

4— STX Data CR —

Receive
)

~
3) Executing protocols
Execute protocols by dedicated instructions.
One dedicated instruction can execute multiple protocols.
XZ._{“ X‘;D [IW Ko 0300 ]se(va\ues are in the Data Communlcatlon becomes
cesniton S!Efoyii?e" ond data sorage area possible with the protocol
corresponding to each connected
fuov Kl 0i2 ] Protocol No.1 is specified. device.
e 1 u K2 K 010 o 1 Protocol is executed.
Mo W
I 24 {ser w0 ] pletion flag
L‘m ON
L {sET W10z ] Error completion flag ON
| {40V D10 0100} Error code is stored.
o J

The CPU module with the RS-232 interface and the LCPU where the RS-232 adapter or RS-422/485 adapter can be
mounted support this function. (==~ Page 376, Appendix 2)
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(1) Specifications

(a) Transmission specifications

The following table lists the transmission specifications.

CHAPTER 3 CPU MODULE FUNCTIONS

Item

Specifications

Communication method

Full-duplex communication

Synchronization method

Asynchronous method

Transmission speed

RS-232 interface of CPU module, RS-232
adapter

9600bps, 19200bps, 38400bps, 57600bps,
115200bps

RS-422/485 adapter

1200bps, 2400bps, 4800bps, 9600bps, 19200bps,
38400bps, 57600bps, 115200bps

Start bit 1
. .7
Data bit
-8
Data format * Available
Parity bit .
* Not available
Stop bit -
i
p .o
« Available (Select odd or even number in
Parity check parameter.)
* Not available
Error detection « Available (Determine whether to use sumcheck
codes and check method according to the
Sumcheck

protocol used.)
 Not available

Line configuration
(connection)

RS-232 interface of CPU module, RS-232
adapter

1:1

RS-422/485 adapter

1:1, 1:n, n:1, m:n

Line configuration (data
communication)

RS-232 interface of CPU module, RS-232
adapter

1:1

RS-422/485 adapter

11, n:1

(b) Functional specifications

The following table lists the functional specifications.

Item Specifications
Number of protocols ! Up to 128
Protocol setting data Number of packets 2 Up to 256
Packet area data size™ Up to 12288 bytes
Available channel CH1 (fixed)

Protocol execution method

S(P).CPRTCL instruction

Length of data that can be sent or received at a time

Up to 2048 bytes

*1 Number of protocols specified as the protocol setting data
*2 Total number of packets set to each protocol
*3 Size as a sum of all packets
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(2) Setting method

The setting required for using the predefined protocol function is described below.

Packet Data Area Usage Module for Debugging

iz) File Edit Module Read/Write Tool Debugging Support Function Window -8 X%

=¥

Protocols  0/128  Packets 0/256 _ Packet Data Area Usage 0.0% Modsle or Debugging _~1 |

Adds new protocol

Selection of Protoco| Type to Add

Tepe Predefined Protocol Library - Beference
* Selsct from Predsfined Protocol Library

Please zelect manutacturer, madel and protocol name from Protocol to Add.

Protocol to fidd

Protocal
Mo, Protocol Mame

Manutacturer ‘ Mode|

1 MITSUBISHI ELECTRIC  FREGIROL Series

H7|

HFE:WR Operation Mode:

HGF:RD Qut Frequency./Speed J
H70:RD Qut Gurrent

H74RD Alarm_Definition —

H R Run Gommand

H7A:RD Inwerter Status Monitor

HG:RD Set Frequency(RAM

HGERD Set Frequency(EEFROM)

HEDWR Set Frequency(RAM]

HEEWR Set Frequency(RAMEEPROM)

HFD:WR Twerter Reset

HF4WR Alarm Define All Clear
FCWR All Parameter Glear

RD Parameters

WR._Parameters

H7F-RD Link Param Extend Setting

1.

Open the "Predefined Protocol Support Function”

screen.

@ [Tool] = [Predefined Protocol Support Function] =
[Built-in/Adapter Serial]

Create a new file.

O [File] = [New] = "Add"

In the "Add Protocol" screen, select "Predefined
Protocol Library" or "Add New".

When "Predefined Protocol Library" is selected, select a
desired protocol from the library registered in GX
Works2.

Point/’

Select "User Protocol Library" in the "Add Protocol" screen to read the protocol stored by the user. For details on the user

protocol library, refer to the following.

[T1GX Works?2 Version 1 Operating Manual (Intelligent Function Module)
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ﬁ 4. Set the items required for data communications.

- Connected Device Infor

Manufacturer
Type

Mode|
Wersion

Explanation

(0000 to FFFF)

i~ Protocol Setting Information

Frotocal No.
Frotocol Name

Communication Type

[

|SendéReceive

=l

[ Receive Setting

Recsive Wit Tims

Clear 05 area [receive data area) before protoco| execution

[ x 100ms

 Enable € Digable

[Setting Range] 0 to 30000 (0: Infinite Wait }

(- Send Setting

Mumber of Retries
Retry Interval

Standby Time

Manitorine Time

[ Times

[ e
[ e
[ oo

[Settine Ranze] 0o 10
[Setting Range] 0 to 30000

[Setting Range] 0 to 30000

[Setting Range] 0 to 3000 (0 Infinite Wait }

Gommunization Parameter Batch Setting |

Cancel |

i) Fle Edit Module Read/Write  Tool Debugging Support Function  Window

-8 x

AR =1 = el

Packst Setting

Element Linset
Elpment Linset

:

[ Send Packet Line
1 Receive Packet Line

| — ne
1 Receive Packet Line

Protocols  1/128  Packets 2/256  Packet Data Area Usage 0.0%

{

Module for Debugging

[ES |

Protocal No. [ | Potocol Name [
Packet Type. [Send Packet = Packst Name

Element Type

" Header " Non—conversion Variable
" Terminator " Conversion Yariable
& Length " Check Code
" Static Data
L (=) _ome

Element Name

Gods Type [ASCO Hexadecimal x|
Data Length |
Data Flow B

Galculating Ranes (Start) | |
Calculating Ranee (End) | |

In the "Protocol Detailed Setting" screen, set the
communication parameters for the protocol.

@ "Protocol Setting" = screenSelect protocol =
[Edit] = [Protocol Detailed Setting]

5. set the packet configuration.

In the "Packet Setting" screen, set the configuration of
the packet to be sent or received.

O "Protocol Setting" screen="Variable unset" or
"Element unset"
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= 6. Write the protocol setting data to the CPU module.

ugging Support Function  Window

In the "Writing Protocol Setting" screen, specify the
write-target drive in the CPU module and write the

N Write to Module...
Module Verification....

protocol setting data.”

O [Module Read/Write] = [Write to Module]

Pratacal in Predsfined Protocol L
Frotocol Line ‘
[ Send Packet Line [ Send Packet Line
1 Receive Packet Line 1 Receive Packet Li

P
[ Protocol Line

Protocols  1/128 | Packets 2/256 | Packet Data Area Usage 0.0% Module for Debugging Kar| (]

*1 The written protocol setting data will be enabled when
» the CPU module is powered on or is reset, or
» SM1333 (Predefined protocol setting check request) is turned on.

Point/’

@ To enable the written protocol setting data without powering off or resetting the CPU module, turn on SM1333
(Predefined protocol setting check request). Before enabling the protocol setting data, stop the CPU module and check
that no instruction is being executed. Depending on the on-timing of SM1333, the instruction being executed may end

abnormally.
7. Setthe PLC parameters.
PLCName |pLc System |picrie |picras JBoot Fie [program |s< |oeviee 11/0 Assignment 1 . .
Bultin EthernetPort seting |Buitin1/0 Functon Settng Adapter Seril Settng Set "Predefined Protocol" to the "Select Function"
s parameter on the "Adapter Serial Setting" tab or "Built-in
{ [predefredprotocsl _+] { [reazymes <] : . "
Serial Setting" tab.
Co— gt @ "PLC Parameter Setting" screen="Adapter Serial
S Setting" or "Built-in Serial Setting"
PSAannnNn Settine ([ISEE“\W\‘Q ‘SZDDETPS =
Seral C ;ra‘nsmyl_ssmn Wit Time. :
Predefined Protocal Sugmor Functior| EYice o Store Predefines D500
Prit Window Print Window Preview Adrowledoe XY Assgrment | Default | ched [ [ End | cancel
S sz e ko o 8. createa program for starting data communications.
wov k2 o Use the S(P).CPRTCL instruction.
Y {SPCPRTCL “uo” K1 K1 D10 MO
13 M? Tl‘ {sET M101
b{m} {sET M2
‘ M0 D10 Do
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e = 9. Write the program to the CPU modaule.

e
PRY . T - O [Online] = [Write to PLC]

M ricrodue |8 | ExeastonTarget Data( /] ves )

Tile [

6 Edit Data EarametersProgrom | Seleot All_|Gancel Al Selections|

C_ Miacduls NarsDate R T | Taeet | Dot | LestGhanse o=

- 3 Untited Profe )

]
v 200311 /16 123108
]

200311 /16 133107

Detsl (201311718 135106
Dot

201311 /16 133108

Hecessary Settine MO SEIE) | ARGSAYSEE D | Setifitis neede:

V| Arasdysat >

Refresh
Related Eunctons<< Exeate Close

o6 64

Remote Operation  Write Titk FomatPLC  Clear PLCMemory  Arrange PLC
Memory

10. Execute the program written to the CPU module by

X20  SM1332
17 [move Ko D200

v ke o using the S(P).CPRTCL instruction.

————————————{sPoPRTOL o K1 K1 D10 Mo

19 I
U
‘ {seT ez

{mov D10 D100

For the protocol setting method, refer to the following.
LI1GX Works2 Version 1 Operating Manual (Intelligent Function Module)

0
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(3) Setting items of the predefined protocol support function

(a) Communication type
There are three protocol communication types: "Send", "Receive", and "Send & Receive".

For details on the protocol communication types, refer to the following.
[TIMELSEC-L Serial Communication Module User's Manual (Basic)

(b) Packet elements set for "Packet Setting"
The packet elements include "Header", "Terminator”, "Length", "Static Data", "Non-conversion Variable",
"Conversion Variable", "Check Code", and "Non-verified Reception".
Up to 32 elements can be set in a single packet.

The protocol setting method and packet elements are the same as those for the serial communication module,
except for some differences. (L1 MELSEC-L Serial Communication Module User's Manual (Basic))
The following are the differences.
* Read the C24 (serial communication module) as the CPU module in the manual.
» Buffer memory cannot be set as a data storage area for conversion variables and non-conversion
variables.
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(4) Setting items of "Adapter Serial Setting"” or "Built-in Serial Setting™
Setting items of "Adapter Serial Setting" or "Built-in Serial Setting”, (items required for data communications using

the predefined protocol function) are described below. For other setting items, refer to the following.
[Z=~ Page 353, Appendix 1.2

L Parameter Setting

PLCName | L System |PLcFie |PLcRAs | Boot Fie: Program SFC | Device |1/ Assignment
n; {Adapter Serial Setting

Buitin Ethernet Port Setting | Buittin 1/0 Function setting

Adapter Type

RS-422/485 )

Item Setting Content
DataBit 7
Pailty Bit Inchide

Transmission Selting Odd/Even Party Ddd
Stop Bit 1
Sum Check Code Include
[of Speed Setting 13200bps

Station Mo. Sefting [0 311 0

nsmission

RARACARNEAR]

P

Seial C Funcion

Predefined Protocol Support Funsiior| 0° D00

PrintWindow... | Print Windaw Preview Adknawiledge XY Assignment Default Check ‘ End Cancel

(a) Select function

Select "Predefined Protocol”.

(b) Predefined protocol support function (Device to store predefined protocol operation
status)

Set the start device for storing the predefined protocol operating status. The following information is stored in
the area of three words starting from the selected device.

Device for storing
the predefined
protocol operating
status (offset)

Item Description”! Default

The protocol cancellation request status is stored.
0: No cancellation requested

1: Cancellation requested (set by users)

2: Cancellation completed (set by the CPU module)
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+0 Protocol cancellation

The execution status of the predefined protocol function is
stored.

G8Y/Cc-SH PUE ZEC-SY EBIA SuojedluUnWwwWo) g'.e'¢

0: Not executed

Protocol execution 1: Waiting for data to be sent
status 2: Data being sent

3: Waiting for data to be received
4: Data being received

5: Execution completed

+1

The number of protocol executions is stored.
2 Number of protocol 0: No execution
executions 1 to 65535: Number of executions (The value remains the

same after 65535.)

*1 Even after data communications using the predefined protocol function (executed by the S(P).CPRTCL instruction) is
completed, the stored values are held.
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(5) S(P).CPRTCL instruction
This instruction sends and receives packets set by the predefined protocol support function of GX Works2.
Usage of the S(P).CPRTCL instruction is the same as that of the G(P).CPRTCL instruction for the serial
communication module, except for some differences. For the G(P).CPRTCL instruction, refer to the following.
[TIMELSEC-L Serial Communication Module User's Manual (Basic)

The following are the differences.

Item Difference
U0 (dummy) needs to be specified.
Setting data Un Since this is a dummy, no change is required when replacing from the
G(P).CPRTCL instruction of the serial communication module.
Setting data n1 Setting data n1 is fixed to "1: Channel 1 (CH1 side)".

Protocol execution can be cancelled by using the device for storing the predefined
Cancellation of protocol execution | protocol operating status (offset+0) set in the "Adapter Serial Setting" or "Built-in
Serial Setting" tab of the PLC parameter dialog box, instead of the buffer memory.

The predefined protocol function of the CPU module does not support the

Functional protocol ]
functional protocol.

(6) Execution conditions
The predefined protocol function can be executed when the protocol setting data is enabled and SM1332
(Predefined protocol ready) is on. The written protocol setting data will be enabled when
» the CPU module is powered on or is reset, or
» SM1333 (Predefined protocol setting check request) is turned on.
SM1332 is used as an interlock signal to execute the protocol.

(a) Operation of SM1332

SM1332 (Predefined protocol ready) turns on when the protocol setting data is normal, and remains off when
the protocol setting data is abnormal or not written.
If the protocol setting data is abnormal, the following occurs.
» The error details are stored in SD1337 to SD1340 (Predefined protocol setting data error information).
» The error code is stored in SD1351 (Predefined protocol function error code).
Registration of the protocol setting data can be checked in the following special register areas.
» SD1341 (Number of protocols registered)
» SD1342 to SD1349 (Protocol registration status)

(b) Changing the protocol setting data without powering off or resetting the CPU

module
The protocol setting data can be changed by turning on SM1333 (Predefined protocol setting check request).
After SM1333 turns on, the following occurs.
+ SM1332 (Predefined protocol ready) turns off.
« If the protocol setting data is normal, SM1332 turns on, and SM1333 turns off.
« If the protocol setting data is abnormal, SM1332 does not turn on, and SM1333 turns off. The error
information is stored in SD1337 to SD1340 (Predefined protocol setting data error information) and
SD1351 (Predefined protocol function error code).



CHAPTER 3 CPU MODULE FUNCTIONS

(7) Enabling/disabling echo back of RS-422/485 adapter

When data are communicated via RS-485 (two-wire type) in the RS-422/485 adapter, the sent data can be
echoed back to the RDA and RDB of own station.
The echo back status (receiving the sent data or not (discard the data)) can be specified.

Sending data

RS-422/485 Target device
adapter
SDA  [ao —|  spa
1 >
SDB e SDB
ik
J
RDA ~0 ! RDA
|
¢ ]
RDB 24 RDB

Receives or not receive
(discards) the data.

(a) Setting method

1. Turn on SM1334 (RS-422/485 echo back specification). (Disable echo back.)
2. The CPU module starts sending data.

(b) Precautions
+ The setting of SM1334 (RS-422/485 echo back specification) is enabled when a send request is received.
Even if the setting is changed during the send processing, the change is not reflected to the operation.
* SM1334 can be set only when the RS-422/485 adapter is used.
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(8) Operation image and data structure of the predefined protocol function

For operation image and data structure of the predefined protocol function, refer to the following. (Read the C24

(serial communication module) as the CPU module.)
[TIMELSEC-L Serial Communication Module User's Manual (Basic)

(9) Precautions

(a)

To use two predefined protocol functions simultaneously (Ethernet or RS-
232/422/485)

Store the predefined protocol setting files in the same drive. If the setting files are stored separately in the SD
memory card and the standard ROM, the setting stored in the SD memory card is enabled while the setting
stored in the standard ROM is disabled.

To enable the predefined protocol setting stored in the standard ROM, format the SD memory card or delete
the predefined protocol setting stored in the SD memory card. Then, enable the setting.

The predefined protocol setting can be checked and deleted by operating the PLC user data.

\Q [Online] = [PLC User Data] = [Read] or [Delete]

(b) After writing the predefined protocol setting

(c)

Power on or reset the CPU module, or turn on SM1333 (Predefined protocol setting check request) to enable
the written protocol setting data. If the written data are not enabled, the data may be changed unintentionally
when the CPU module is powered on or is reset.

Device data

Data set by the predefined protocol function are communicated during the service processing. Therefore, if the
COM instruction is executed while b15 of SD778 (Refresh processing selection when the COM/CCOM
instruction is executed) is on, data communications are also performed at the execution of the COM instruction.

(d) S(P).CPRTCL instruction

Even though the instruction has been completed successfully, an error code may be stored in SD1351
(Predefined protocol function error code). If data communications fail even though the instruction has been
completed successfully, check SD1351 and take corrective actions.
The following are the error codes that may be stored.

+ Overrun error (7F67y)

» Framing error (7F68y)

+ Parity error (7F69y)

+ Buffer full error (7F6Ay)

(e) Time settings of the protocol detailed setting

Since the passage of time, such as receive wait time, standby time, and monitoring time, is checked during the
service processing, the set time may be exceeded depending on the scan time. Set the time values considering
the scan time.
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338 Serial Communication Function

This function communicates data using the MC protocol by connecting the RS-232 interface of the CPU module, the
RS-232 adapter, or the RS-422/485 adapter to the following devices.

* MC protocol-compatible devices

* Personal computer

* HMI from other companies
This section describes the specifications, settings, and details of the function.

RS-232 cable

Personal computer or HMI

Communication in the MC protocol

The CPU module with the RS-232 interface and the LCPU where the RS-232 adapter or RS-422/485 adapter can be
mounted support this function. (==~ Page 376, Appendix 2)

Point/

® A personal computer or an HMI from other companies can communicate only with a CPU module connected to it, the RS-
232 adapter, and the RS-422/485 adapter. Communication with other stations in the network is not available.

@ For details on MC protocol, refer to the following.
[TIMELSEC Communication Protocol Reference Manual

@ The RS-422/485 adapter can be used to connect multiple external devices (multidrop connection).
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(1) Specifications

(a) Transmission specifications

The following table lists the transmission specifications used for the serial communication function. Check that

the specifications of the personal computer or HMI from other companies used match those in the following

table.

Item

Setting range

Default

Communication method

Full-duplex communication

Synchronization method

Asynchronous method

* When RS-232 interface of CPU
module or RS-232 adapter is used:
9600bps, 19200bps, 38400bps,
57600bps, 115200bps

Transmission speed*1 19200bps
* When RS-422/485 adapter is used:
1200bps, 2400bps, 4800bps,
9600bps, 19200bps, 38400bps,
57600bps, 115200bps
« Start bit: 1
« Data bit: 8
Data format — L
* Parity bit: Odd
« Stop bit: 1

MC protocol format™ (auto

» Format 4 (ASCII)

identification) » Format 5 (binary)

3 * QnA-compatible 3C frame
Frame - i

* QnA-compatible 4C frame
Transmission control — DTR/DSR flow control2
Sumcheck code”’ Include/Not include Include
L o No wait time, 10 to 150ms (in increments L
Transmission wait time No wait time
of 10ms)

Online change”’ Enable/Disable Disable
Overall cable distance — 15m

Line configuration (connection, data
communication)

» When RS-232 interface of CPU
module or RS-232 adapter is used:
1:1

* When RS-422/485 adapter is used:
1:1, 1:n, n:1, m:n

*1 The item is set in the PLC parameter of the programming tool. (I~ Page 370, Appendix 1.2 (13), Page 372, Appendix

1.2 (14))

*2 This control is performed only when data are communicated via RS-232.
*3 Relationship between the MC protocol formats and frames is shown below.

O: Available, x: Not available

Function Format 4 Format 5
Communication using ASCII QnA-compatible 3C frame X
code QnA-compatible 4C frame X
Communication using binary .
code QnA-compatible 4C frame O




(2) Commands

The following table lists the MC protocol commands that can be executed.

CHAPTER 3 CPU MODULE FUNCTIONS

. L. . Number of
Function Command Description of processing . X
processing points
In units of ) . ) ) » ASCII: 3584 points
) 0401 (0001) Reads out a bit device in units of one point. _
bits * BIN: 7168 points
Batch read - — - - -
In units of Reads out a bit device in units of 16 points. 480 words (7680 points)
0401 (0000)
words Reads out a word device in units of one point. 480 points
In units of L . . ) ) » ASCII: 3584 points
) 1401 (0001) | Writes into a bit device in units of one point. _
” bits * BIN: 7168 points
Batch write In units of 1401 (000I0) Writes into a bit device in units of 16 points. 480 words (7680 points)
words Writes into a word device in units of one point. 480 points
Reads out a bit device in units of 16 or 32 points by
specifying a device/device number at random.
Random In units of .
%3 0403 (00010) | Reads out a word device in units of one or two 96 points
read words
points by specifying a device/device number at
Device random.
memory In units of Sets/resets a bit device in units of one point by )
. 1402 (0001) o . . 94 points
bits specifying a device/device number at random.
* Sets/resets a bit device in units of 16 or 32 points
Test ' (random e . .
. by specifying a device/device number at random.
write) In units of .
words™2 1402 (00000) | Writes into a word device in units of one or two 5
points by specifying a device/device number at
random.
. Registers a bit device to be monitored in units of 16 .
Monitor . 96 points
. L wp In units of or 32 points.
registration 0801 (00030)
ax words Registers a word device to be monitored in units of )
34 ) 96 points
one or two points.
. In units of . . . Number of monitor
Monitor 0802 (0000) Monitors a device registered. . . .
words registration points

*1 To perform online change, check the "Permit" checkbox under "Online Change".
*2 Devices such as TS, TC, SS, SC, CS, and CC cannot be specified in units of words.
For the monitor registration, an error (4032y) occurs during the monitor operation.

*3 The monitor condition specification cannot be used for these commands.
*4 Do not execute monitor registration from multiple external devices. If executed, the last monitor registration becomes

valid.

*5 Set the number of processing points within the range of the following calculation formula.
(number of word access points) x 12 + (number of double word access points) x 14 < 960
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» 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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(3) Accessible devices

The following table lists accessible devices with the serial communication function.

Classification Device Device code™ Device number range
ASCII Binary
Function input — — Hexadecimal
Function output — — (Cannot be accessed) Hexadecimal
Lr:\e/ir::l system Function register — — Decimal
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* 92y Decimal
Annunciator F* 934 Decimal
Edge relay Vv 94y Decimal
Link relay B* A0y Hexadecimal
Data register D* A8y Decimal
Link register W= B4y Hexadecimal
Contact TS Cly Within the device number range of the T
Timer Coil TC Ccoy CPU module accessed. Decimal
Note, however, that local devices
Internal user device Current value N C2y cannot be accessed.
Contact SS C7y
Retentive timer Coil SC Céy Decimal
Current value SN C8y
Contact CS Cay
Counter Coil CcC C3y Decimal
Current value CN C5y
Link special relay SB Aly Hexadecimal
Link special register Sw B5y Hexadecimal
Step relay S* 98y Decimal
Direct input 2 DX A2y Hexadecimal
Direct output 2 DY A3y Hexadecimal
Index register Index register z* CCy Decimal
R* AFy Within the device number range of the Decimal
File register File register CPU module accessed —
ZR BOy Decimal
« Binary: Within the device number
o | ey | ezt | g
976.6K points)
Extended link - - Specify within the device.nur.nber .
register Extended link register w* B4y ;ilzgjl;)f the access destination CPU Hexadecimal

*1 This is a code specified in MC protocol messages. When communicating data in ASCII code, specify the device 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/DY 1000 or later are not available. Use X/Y devices to access devices of X/Y1000 or later.

230



CHAPTER 3 CPU MODULE FUNCTIONS

(4) Setting transmission specifications
Set the transmission specifications of the serial communication function in the "Built-in Serial Setting" or "Adapter
Serial Setting" tab of the PLC parameter dialog box. (==~ Page 353, Appendix 1.2)
» Set "Serial Communication" to the "Select Function" in the "Built-in Serial Setting" or "Adapter Serial Setting"
tab.
» Set the adapter type*1, sum check code, communication speed setting, station number setting*2,
transmission wait time, and online change status.

L Parameter Setting ==
PLC Name. | PLC System |PLCFie |PLeRrAs | Boot Fie: Program SFC | Deviee |1/0 Assignment |
Buit-in Ethernet Port Setting | Buittn 1/0 Function Setting {Adapter Serial Setting

Select Function Adapter Type
Serial Communication hd RS-232 hd
Tiem Setting Content
Data Bit ] -
Paily Bit Inchude =
Transmission Selting Odd/Even Parity 0dd -
Ston Bit 1 -
Sum Check Code Include -
Speed Setting 19200bps -
Station Mo, Setting (0 31
e Function | Trensmission Walt Tine No wat time -
Oniine Change Disable -
Device to Stare Predefined
Predefined Prolacol Support Funcion Deee 18 1cre Precin

Check End Cancel

Print window. .| Print Window Preview | Adsowledge XY Assgnment | Defaut

*1 The adapter type can be set only in the "Adapter Serial Setting" tab.
*2 The station number can be set only when the RS-422/485 adapter is used.
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(5) Precautions

(a) Switching a connection from an HMI from other companies to a programming tool
A connection device can be switched from a personal computer or an HMI from other companies to a
programming tool during communication. However, this operation causes a communication error in the

personal computer or HMI. For a startup method of the personal computer or HMI after it is reconnected to the
CPU module, refer to the manual for the device used.

(b) Transmission speed set in the Transfer setup screen

When "Use Serial Communication" is selected, the transmission speed set in the Transfer setup screen of the
programming tool is ignored.

(c) Communication error

If any of the following conditions is met, no response is returned (a communication error occurs). Take a
corrective action.

» The serial communication function is set not to be used.
» Communication is made at different transmission speed and data format.
» 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 5'1: DLE + STX/DLE + ETX

*1 When the "Sum Check" checkbox is selected, the sumcheck code is included.
» The frame identification number of a frame to be sent is incorrect.
* The number of transmission bytes is under the header part size.
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(6) Error codes during communication with the serial communication function

The following table lists the error codes (together with their descriptions and corrective actions) sent from the

CPU module to the external device when an error occurs during communication using the serial communication

function.

Error code
(hexadecimal)

Error item

Description

Corrective action

Error detected by the CPU module (error occurred by

Refer to the following manual and take corrective
actions.

40004 to 4FFFy — . o ) §
other than the serial communication function) [IMELSEC-L CPU Module User's Manual (Hardware
Design, Maintenance and Inspection)
U istered Gi it t aft isteri device to b
7155y nre:gls ere A monitor request was given before monitor registration. |ve. & monttor request after regisiering a device fo be
monitor error monitored.
Check that the t issi is add d t
A CPU module that does not support the serial ecx fhat Ihe fransmission message'ls a resse' c'>
Request target L . . the CPU module that supports the serial communication
7157y e . communication function is specified as a request target R
specification error L - function. If not, correct the address and restart
module or is in the specified route. L
communication.
7164 Request data The requested data or device specification method is Check the sent message/requested data of the external
H error wrong. device, correct it, and restart communication.
 Enable th li h d restart ication.
Disabled during A write command was specified while online change is nenle e ortine change and restart communication
7167y . « Set the CPU module to STOP and restart
RUN disabled. L
communication.
A command or a subcommand that does not exist is Check and correct the sent message of the external
TE40y Command error . i icati
specified. device, and restart communication.
The number of points specified for random write/read
p P } Check and correct the sent message of the external
TE41y Data length error | exceeds the number of points enabled for ; .
o device, and restart communication.
communication.
The requested number of points exceeds the range of Check and correct the sent message of the external
TE42, Data count error . o
the command. device, and restart communication.
. The device specified does not exist. The device specified | Check and correct the sent message of the external
TE43y Device error " . R L
cannot be specified by the corresponding command. device, and restart communication.
D t gi ti ts fi th t |
Continuous The next request was received before the response © .no give con |nuous. regue§ s from ) © ex erlna
TEATy device. Match the monitoring time of Timer 1 with the
request error message was returned. ) . .
time-out time of the external device.
The command (frame) section specified is in error.
7E21 Receive header - - Check and correct the sent message of the external
H section error The ASCII code received cannot be converted into device, and restart communication.
binary.
Check and t th t f th t |
TF22y Command error The command or device specified does not exist. S:C and correct {he sen rnes.sage orthe externa
device, and restart communication.
7E23 MC protocol The data (such as ETX and CR + LF) specified after the | Check and correct the sent message of the external
H message error character part does not exist or in error. device, and restart communication.
Th lculated heck d t match th ived
TF24y Sum check error © caleuated sum check does not match the receive Review the sum check of the external device.
sum check.
Reduce the communication speed and restart
The next data was received before the CPU module commun!catlon. Check the CUP module for a momlentary
TF67y Overrun error . . power failure. (For the CPU module, use the special
completed receive processing. .
register SD53 to check.) When a momentary power
failure occurs, remove its cause.
» The stop bit setting does not match.
p DIt setling _ - Match the setting of the CPU module with that of the
. » Communication line became unstable by powering .
7TF68y Framing error . external device.
on/off the target device. . .
L o « Take noise reduction measures.
» Noise is generated on the communication line.
*Th ity bit setting d t match.
At hatichanndheniiv _ - Match the setting of the CPU module with that of the
. » Communication line became unstable by powering .
7TF69y Parity error external device.

on/off the target device.
 Noise is generated on the communication line.

« Take noise reduction measures.
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339 iQ Sensor Solution Function

The iQ Sensor Solution function includes the following functions.

Function Description

Detects devices supporting iQ Sensor Solution connected to the CPU
Automatic detection of connected device module, and automatically displays them on "List of devices" and "Device
map area" using a programming tool.

Compares the system configuration information displayed on a
System configuration check programming tool with the actual system configuration, and checks if they
match.

Reflects the communication settings (such as IP addresses) of devices
Reflection of the communication setting supporting iQ Sensor Solution on "Device map area" to the devices
connected over Ethernet in the system.

Sensor parameter read/write Reads/writes parameters from/to devices supporting iQ Sensor Solution.

Monitors the current values (such as measurement values and input/output
Monitoring values), status (error existence), and error information of devices supporting
iQ Sensor Solution graphically using a programming tool.

Backs up setting data (such as parameters) in devices supporting iQ Sensor
Data backup/restoration Solution to an SD memory card. The data backed up can be restored as
necessary.

@ Before using this function, check the versions of the CPU module and the programming tool used. (==~ Page 376,
Appendix 2)

® The LO2SCPU and LO2SCPU-P do not support this function.

@ For details on iQ Sensor Solution functions, refer to the following.
[11iQ Sensor Solution Reference Manual
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CHAPTER 4 DISPLAY UNIT FUNCTIONS

A display unit is an LCD attachable to the CPU module. Using a display unit allows checking system status and
changing system setting values without software packages.
If an error occurs, the error cause can be determined by displaying the error information.

| Device monitor/test |

Forced ON/OFF |

X10FF

IT16 |
4145
FEDCBA9876543210

Checking/changing the 1/O status and setting
values of intelligent function module

| Error information/log display |

| Scan time display |

IR

The LO2SCPU and LO2SCPU-P do not support the display unit functions.

© 00 0000000000000 0000 0000000000000 00000000000000000C0COCKCEOSGITOSIEOEOSIOIPOIOIONOTOIO

(1) Description of the buttons

Unless otherwise specified, buttons on a display unit operate as follows.

Type Name Description

Moves the cursor up, scrolls the screen up, and increases values. In the following screens,
pressing a device longer will increase a bit device value in increments of 10 bits (decimal
notation) or 16 bits (hexadecimal notation), and will increase a word device value in

A Up arrow button . . . ! )
increments of 10 words (decimal notation) or 16 words (hexadecimal notation).
« Device monitor/test
« Buffer memory monitor/test
Moves the cursor down, scrolls the screen down, and decreases values. In the following
screens, pressing a device longer will increase a bit device value in increments of 10 bits
(decimal notation) or 16 bits (hexadecimal notation), and will increase a word device value

v Down arrow button | . . ) . .
in increments of 10 words (decimal notation) or 16 words (hexadecimal notation).
« Device monitor/test
« Buffer memory monitor/test

> Right arrow button | Moves the cursor forward and switches screens.

< Left arrow button | Moves the cursor back and switches screens.

OK button Switches screens, executes functions, and accepts selection.

@ ESC button Returns the display to the previously displayed screen or the initial screen for each function.
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(2) Menu structure

Functions can be selected in the "function selection" screen.

CHAPTER 4 DISPLAY UNIT FUNCTIONS

-CPURE

(=
-CPU%z4/7Ab »

-1ZybEZ/TAE D

MENU SELECT
-GPU MON/TEST »

> -CPU SETTINGS »
-MOD_MON/TEST »

In screen figures, the Japanese version is shown on the left and the English version on the right. Switch a
displayed language by language setting. (==~ Page 283, Section 4.8.1)

The menu structure is as shown below.

— CPU MON/TEST

CPU SETTINGS
MOD MON/TEST

MOD SETTINGS

USER MESSAGE
MEM CARD OP

OPTIONS

L
L

*1

DEV MON/TEST

DEVICE CLEAR —I:

FORCED ON/OFF

SCAN TIME MON

BLT-IN I/O MON

ERROR MONITOR

CLOCK SETTING
SPECIFY 1/O No.

MODULE LIST

SPECIFY I/0 No.

MODULE LIST j
USER MSG DSP

FILE LIST/DEL

FREE SPACE

BATCH SAVING

BATCH LOADING

LANGUAGE

CONTRAST
BACKLIGHT

POPUP

Menus lower than the "initial setting change" screen depend on the selected module.

DEVICE MEMORY
FILE REGISTER

SET ON/OFF
CLR FORCE

CLRALL FORCES
LIST FORCES

BLT-IN POSITION
BLT-IN COUNTER

BLT-IN ERR CLR

MONITOR

LOG USER MSG DSP

CLEAR

INIT CHANGE™"

POP BLK DISABLE
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(3) Standby screen

The standby screen is the initial screen of the display unit. The screen displays year, month, day, day of the week,
hour, minute, and second. The internal time of the CPU module is automatically read to the display unit. Pressing

any button moves you to the "function selection" screen.” !

2009/12/29 (TUE) 2009/12/29 (TUE)
14:28:50 14:28:50

*0 The & button is invalid.

(4) Backlight

(a) Normal status
The backlight lights up green. (When any button is not pressed within set lighting period, the backlight will turn
off.) The backlight will turn on again in the following cases.
* Any button is pressed.
* Auser message is popped up.

» An error is detected from the display unit by the self-diagnostic function.”

*1 If this occurs, the backlight will not turn off even after elapse of set period.

(b) Error status

If an error occurs in the CPU module, the backlight lights up red. (When any button is not pressed within set
lighting period, the backlight will turn off.) Check error information in the "Error list" screen and clear the error.
(==~ Page 259, Section 4.2.6)
Note that the backlight status does not change in the following cases.

+ "0" has been set to each cause number setting area of LED display priority ranking (SD207 to SD209).

* The ERR. LED, USER LED, or BAT. LED of the CPU module does not turn on.

(5) Self-diagnostic function
When a display unit detects an error by self-diagnostics, a continuation error ("DISPLAY ERROR") occurs in the
CPU module, and an error message "DISPLAY UNIT ERROR" is displayed on the display unit. If the same error
occurs even after the CPU module is reset, the possible cause is a hardware failure of the CPU module or the
display unit. Check a 4-digit error code displayed on the display unit, and please consult your local Mitsubishi
representative.
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(6) Level navigation

To clear where you are, level navigation is displayed on the top of the screen. The level navigation is inverted and
the selected menu flashes.

Parent menu —\ F Current menu

-7 N 42E29/72b » [ | -DEV MON/TEST »
-\ 4297 »| |-DEVICE CLEAR »
-58%I0N/OFF__ »| | -FORCED ON/OFF »

Note that level navigation is not displayed in the detail setting screen of each function.

(7) Scrolling
When the display screen consists of several pages, the title line is displayed. An arrow indicating a scrollable
direction is displayed on the top right of the screen.

@1— Down scroll arrow

RUNS D 7= $H 34T Cannot execute

TEFEHA. in RUN.
STOP & 7= [ZPAUSE Please execute

RGN~ Up/down scroll arrow
TEFEHA, in RUN.

STOPZE 7= [ZPAUSE Please execute
ICLTHEETL again after

ERNEYYS [ Up scroll arrow
STOPZ 7= (XPAUSE again after
ICLTEESEfTL switching to
TLIEELY, STOP or PAUSE.

However, when the contents of a screen with title line (such as a screen that displays an error message) can be
displayed at a time, the scroll symbol (arrow) will not be displayed.
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4.1

Function List

The following table lists the functions of a display unit.

. Displayed _—
Category Function name i Description Reference
function name
P 241
Device monitor/test DEV MON/TEST Monitors and tests device memory values. a?’e '
Section 4.2.1
Device memory clear DEVICE MEMORY Clears all device memory values.
Device G P Page 249,
lears values of file register including extended ;
clear File register clear FILE REGISTER ) gister nd Section 4.2.2
data register and extended link register.
Forced on/off registration SET ON/OFF Forcibly turns on or off devices X and Y.
Forced Forced on/off clear CLR FORCE Clears a forced on/off-registered device. Page 251,
on/off Forced on/off batch clear CLRALL FORCES Clears all forced on/off-registered devices. Section 4.2.3
Forced on/off list LIST FORCES Lists forced on/off-registered devices.
Scan time monitor SCAN TIME MON Dlspla¥§ the current value, m.aX|mum value, Page 254,
CPU monitor/test and minimum value of scan time. Section 4.2.4
Buﬂt-—ln positioning function BLT-IN POSITION Dlsr-)llays. the settilng values of the built-in
monitor positioning function.
Built-in /0 Built-in high-speed counter Displays the setting values of the built-in high Page 255
function in gh-sp BLT-IN COUNTER pay 9 9 98 25,
) function monitor speed counter function. Section 4.2.5
monitor
Built-in 1/0 functi
Cl:'ar'” unction error BLT-IN ERR CLR Clears errors of the built-in /O function.
Displays the current error code, message,
Current error monitor MONITOR common information, and individual
Error information. Page 259,
displ Section 4.2.6
spiay Error log display LOG Displays information of error logs. ection
Error clear CLEAR Clears continuation errors.
) . . . Page 263,
CPU settings Clock setting CLOCK SETTING Sets the internal time of the CPU module. )
Section 4.3
Modul Monit d tests the buff al f Page 265
oduie Buffer memory monitor/test BUF MEM MON/TES | . orors andes:s ing bufier memory value o 9e <05,
monitor/test the selected module. Section 4.4
. . . . Page 270,
Module settings Initial setting change INIT CHANGE Sets the initial value of the selected module. .
Section 4.5
Checks a user message executed by the Page 273,
u u USER MESSAGE
ser message ser message UMSG instruction. Section 4.6
Displays folders and files stored in an SD Page 274
File list/delete FILE LIST/DEL memory card in a list, and deletes a specified g '
. Section 4.7.1
folder or file.
Free space check FREE SPACE Displays the free space on an SD memory card Page 279,
Memory card p play P y "| Section 4.7.2
operation
in the CP lei D P 2
Batch save BATCH SAVING Saves data in the CPU module into an S age 80,
memory card. Section 4.7.3
Batch load BATCH LOADING Loads data in an SD memory card to the CPU Page 281,
module. Section 4.7.4
k X Page 283,
Language setting LANGUAGE Selects a displayed language. Section 4.8.1
Page 284
Contrast adjustment CONTRAST Sets tone of displayed characters. g ’
Section 4.8.2
OPTIONS
Lighting period settin BACKLIGHT Sets a period while the backlight is on Page 285,
ghting p 9 P 9 ’ Section 4.8.3
Page 286,
Pop- tti POP BLK DISABLE Enabl -up display.
op-up setting nables pop-up display. Section 4.8.4
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CHAPTER 4 DISPLAY UNIT FUNCTIONS

4.2 CPU Monitor/Test

System status can be checked and device values can be changed with the display unit.
The CPU monitor/test includes the following functions.

» Device monitor/device test

* Device clear

» Forced on/off

» Scan time monitor

* Built-in I/O function monitor

« Error display/clear

4.2.1 Device monitor/test

Device memory values can be monitored. Also, on/off status of bit devices and word device values can be checked
and changed.

(1) Screen transition

The following shows screen transition of device monitor/test.

WENU SELECT WENU>CPU Tion/TES] I
i | -CPUE=4/7ab » -CPU MON/TEST »| | > v TN 4R%28/7A0 -DEV MON/TEST !
1| -CPUERRE » -CPU SETTINGS »| ! v T N AR » -DEVIGE CLEAR »| !
i -1ZybESH/TAR -MOD MON/TEST » i 3 - 58 lON/OFF 4 -FORCED ON/OFF » 3
_ _
Device monitor ==
. . . . [NEN
pmmm-= "Device No. setting" screen ------ | pmmmmmms "Device monitor" screen--------- : =0
| [ 1o, faE DEVICE No. SET L [xioFF 162 [xioFF 6| | =
X X — 4145 4145 < s =
! 0000 0000 1 | FEDCBA9876543210 FEDCBA9876543210 | ! (0] g
! L | L 35
S | 4 e g E
> g2
S
! 2
r--------"Device selection" screen--------- 1 i----"Display format selection" screen ----,
L [x X . » | [Terormm 10€) [-INTi6 DEC
Pty = | —————— | |16ty EESR 163 -INT16 HEX i
P -N 344—3 -32t" yhEESY 10| |- INT32 DEC |
i L i b2ty hEES 165 - INT32 HEX 3
i~"Device comment display selection” screen-,
§ TN ARBRR -DSP DEV NAME i
| TN ARVMRTR -DSP DEV COMMENT | 1
l Device test
pmommee- "Device test check" screen ------- : pommmoeee "Device test" screen ----------- ,
3 7N ARTAb DEVICE TEST 3 3 7N 4R7Ab DEVICE TEST 3
i Ixo X0 | > [xo X0 |
OFF oFF | | o onf |
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(2) Devices that can be monitored/tested

The following shows devices that can be monitored and tested by device monitor/test. Note that local devices
cannot be monitored and tested.

Type Device"’

Bit device X,Y, M, L, B, F, SB, V, SM, T (contact, coil %), ST (contact, coil ), C (contact, coil 2)

D, D (extended data register), W, W (extended link register), SW, SD, Z, R, ZR, T (current value), ST (current

Word device
value), C (current value)

*1 Digit-specified devices, devices specified by indirect specification, and bit-specified devices cannot be set.
*2 Device test cannot be executed.

(3) Specifying a device to be monitored or tested
Perform the following operation.

"Device monitor" screen 1 Press the <« button.
X10FF 1628 X10FF IT16

4145 4145
FEDCBA9876543210 FEDCBA9876543210
I i (1 n_1

\
"Device selection” screen 2. Selecta target device using the A and V¥ buttons
: $ é and press the o9 button.
=M « M
- L L
\
"Device No. setting” screen 3. Move the cursor using the € and P buttons,
;\\ Ao, FEE QEVICE No. SET increase or decrease a device number’’ using the A
0000 0000 and V¥ buttons, and press the button.

*1 The device number is displayed in decimal or hexadecimal, according to the notation of each device. Regardless of the
notation, the device number is displayed with the number of digits that can be set.
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CHAPTER 4 DISPLAY UNIT FUNCTIONS

(4) Display format

The following table shows display format available for device monitor/test.

Numeric o
Format Bit display Remarks
value
Decimal A'sign is appended for negative values only.
16-bit integer Available
Hexadecimal When a value is less than four digits, "0" is assigned for the remaining digits.
Decimal A sign is appended for minus values only.
32-bit integer
Hexadecimal When a value is less than eight digits, "0" is assigned for the remaining digits.
Real b inal . . . . . o
€a num*er (single Not available Avalue |§ displayed in floating point exponent (2 lines). A sign is appended
precision) 1 for negative values only.
Real number (double Avalue is displayed in floating point exponent (2 lines). A sign is appended
precision)'1 for negative values only.

*1 Device test cannot be executed while a value is displayed in real number. (except for bit device, timer (T), retentive timer
(ST), and counter (C))

Also, a device number can be displayed with device comment. Note that, however, the device comment can be
displayed up to 5 two-byte characters (11 one-byte characters).

(a) Specifying display format
Perform the following operation.

"Device monitor" screen 1_ Press the P> button.
X10FF 162 X10FF IT16

4145 4145
FEDCBA9876543210 FEDCBA9876543210

2 55
"Display format selection” screen 2. select display format using the A and ¥ buttons o Cg)
16" vy MEESR 105 -INT16 DEC s=
6 9 b EEE 163 . INT16 HEX and press the button. ; %
-32t° yhEEHE 10 | |- INT32 DEC Ss
32t yhEESR 163 | |- INT32 HEX g2
=2
(2]
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(b) Specifying a device comment

To display a device with device comment, perform the following operation.*“z*3
"Device monitor” screen 1. Press the P button twice.
X10FF 162 X10FF IT16
4145 4145
FEDCBA9876543210 FEDCBA9876543210
"Device comment display selection" screen 2_ Select "DSP DEV COMMENT" using the A and ¥
TN AR R -DSP DEV NAME
N AR R .DSP DEV COMMENT buttons and press the button.

*1 A device comment can be displayed only in the following screens.
- "Device monitor" screen
- "Device test check" screen
- "Device test" screen
*2 To display a device with device comment, preset "Comment File Used in a Command" in the PLC File tab of the PLC
Parameter dialog box.
*3 The device comment can be displayed up to 5 two-byte characters (11 one-byte characters).

Point/’

@ If a device comment file is changed while the device comment is displayed, the device comment is updated when the
screen transitions.

® When several device comment files are used, the device comment in the device comment file used when the screen
changes to the "device monitor" screen is displayed.
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CHAPTER 4 DISPLAY UNIT FUNCTIONS

(5) Device monitor

A device specified in (3) in this section can be monitored from the "device monitor" screen.

Point/

Depending on update timing of a screen, the update of a value displayed in the "device monitor" screen may delay
accordingly.

(a) Monitoring a bit device (display format: 16-bit integer)

The specified device, and display format, a value, and bit status of the specified device can be monitored.

The device number can be changed by 1 word (16 bits)
{ with the A" and W*2 buttons.

X0 162 X0 | T16 -«— Display format
) » 9431H 943TH «— pevice value
a;g%j;gﬁg counted o™ > FEDCBA9876543210 | | FEDCBA9876543210

LAl i (LA 1|

On/off status of bits /
B |

. ON
. OFF : __

*1 When a bit device is specified within one word from the start number of the bit device, the specified device number will
be changed to the start number.
Example: X1 to XF — X0

*2 When a bit device is specified within one word from the last number of the bit device, the specified device number will be
changed to the last number.
Example: X1FF1 to X1FFE — X1FFF

*3 When X1 is specified as a monitor target, "F" indicates the on/off status of X10.

(b) Monitoring a word device (display format: 16-bit integer)

The specified device, and display format, a value, and bit status of the specified device can be monitored.

The device number can be changed by 1 word (16 bits)
{ with the A and ¥ buttons.
D1000 162 D1000 IT16 y«— Display format
Bit position counted TFFFH TFFFH <— Device value
from _tfh% fidrst bit of the  —— FEDCBA9876543210 FEDCBA9876543210
spectlied deviee _ARNRRNDRNRNNNNR | (_ANNENDEEEENOENR
On/off status of bits
.ON : N
. OFF : __
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(c) Monitoring a bit device (display format: 32-bit integer)*1

The specified device, and display format and a value of the specified device can be monitored.

The device number can be changed by 1 word (16 bits)
/ with the A and ¥ buttons.

X10FF 16% | | X10FF IT16 [« Display format
4145 4145 «— Device value

Bit position counted from |

the epecified dovice — FEDiBA9876ii321(I) FED(I)BA98765I)4‘321%

On/off status of bits
.ON : H
-OFF @ __

*1 Even if the display format is set to 32-bit integer (decimal) or 32-bit integer (hexadecimal), a bit device value is displayed
in 16-bit integer (decimal) or 16-bit integer (hexadecimal).

(d) Monitoring a word device (display format: 32-bit integer)

The specified device, and display format and a value of the specified device can be monitored.

The device number can be changed by 1 word (16 bits)
{ with the A and W buttons.

W1FFE 32% W1FFE | T32 =— Display format

1345388962 1345388962 y«— Device value

(e) Monitoring a real number (single precision)*2

The specified device, and display format and a value of the specified device can be monitored.

The device number can be changed by 1 word (16 bits)
{ with the A and W buttons.

D10000 =5 D10000 RN S <— Display format
E+010 E+010 _ _ *
1.18187 1.18187 <— Device value in exponent !
*1 If the device value is "-0", unnormalized number, nonnumeric character, or too, "********" js displayed.

*2 When a bit device is monitored, the device value is displayed in 16-bit integer (decimal).
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(f) Monitoring a real number (double precision) 2

The specified device, and display format and a value of the specified device can be monitored.

The device number can be changed by 1 word (16 bits)
{ with the A and ¥ buttons.

D5000 551% D5000 RN D<«— Display format
E-301 E-301
—2. 2169625742634 -2. 2169625742634 Device value in exponent

*1 If the device value is "-0", unnormalized number, nonnumeric character, or oo, "********" i5 displayed.
*2 When a bit device is monitored, the device value is displayed in 16-bit integer (decimal).

(g) Monitoring a bit device in decimal
The specified device and bit status of the specified device can be monitored. Regardless of display format, a
screen with the following style appears.

The device number can be changed by 10 bits
/ with the A and W buttons.

MO MO - Display format and a device
value are not displayed.

9876543210 9876543210
1 1

(h) Monitoring timer (T), retentive timer (ST), and counter (C)

The specified device and a value and bit status of the specified device can be monitored. The current value is

displayed in decimal or hexadecimal, the format specified in the "display format selection" screen. When ININ
NN
"REAL" has been specified, the current value is displayed in decimal. = c_'U>
g2
The device number can be changed by1 word (16 bits) g' g
/ with the A and W buttons. 32
o 9o
S 3
T0 TO < Display format is not displayed. g
=yl

8

Coil —» CL_ CL_ -

Contact —> CTll CV 10 CTh ov 10
On/off status of bits /
.ON : H Current value

COFF © __
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(6) Device test

On/off status of a bit device and a word device value can be changed.
"Device monitor" screen

X10FF 162 X10FF IT16
4145 4145
FEDCBA9876543210 FEDGBA9876543210
"Device test check" screen
(Bit device)
T N {ATAb DEVICE TEST
X0 X0
ON ON
(Word device)
T N ARTAR DEVICE TEST
DO 6= DO IT16
32767 32767
(Timer (T), retentive timer (ST), and counter (C))
T N {ATAR DEVICE TEST
TO T0

CT ON GV ABCOH

CT ON GV ABCOH

"Device test" screen

248

(Bit device)
T N {ATAb DEVICE TEST
X0 X0
ON ON
(Word device)
T N 4A7Ab DEVICE TEST
DO 162 DO IT16
32767 32767
(Timer (T), retentive timer (ST), and counter (C))
T N {ATAb DEVICE TEST
TO TO

CT ON GV ABCOH

GCT ON GV ABCOH

1. Press the button.

2. Select a device using the A and V¥ buttons. (a
device value is changed by 1 bit for bit device and 1

word for word device) and press the button.

3. Change device status. Change on/off status of a bit
device using the A and V¥ buttons. For a word
device, the cursor can be moved forward or back
using the € and P> buttons. Increase or decrease
the value at the cursor position using the A and ¥
buttons.

4. Pressing the button will update the value to the

one set in device test.
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4.2.2

Device clear

Device memory values and file register values can be cleared with the display unit.
The device clear includes the following functions.

* Device memory clear

* File register clear

Point/

Device clear can be executed while the CPU module is in the STOP or PAUSE status.

(1) Screen transition

The following shows screen transition of device clear.

S "Function selection" screen ------------5

| |
[ -CPUE=3/72k  »| | -CPU MON/TEST » |
-CPURRTE »| |[-CPU SETTINGS » |
-12ybEZ/7Ab  b| | -MOD MON/TEST » |

Al=>->CPuz-3/52¢

TN ARZ4/TAR
SN AR0YT >
- 58 H|ON/OFF >

|
-DEV MON/TEST ||
-DEVICE CLEAR » ||
-FORCED ON/OFF » |:

B

> 55

o731

mommmmmmmmmonoee "Device clear" screen ----------------- 2 g
15-1->CPU>YY7 MENU>GPU>GLR § S
TN {RAEY -DEVICE MEMORY | o8
I74MLY RS -FILE REGISTER g
(2]

(2) Devices whose value can be cleared

(a) Device memory clear
The following table shows devices whose value can be cleared by device memory clear. Whether to clear the
values of devices within latch range can be selected.

Type Device
X (DX), Y (DY), M, L, B, F, SB, V, S, T (contact, coil), ST (contact, coil), C (contact, coil), FX, FY, FD

Bit device

D, D (extended data register), W, W (extended link register), SW, Z, R™, ZR™, T (current value), ST (current
value), C (current value)

Word device

*1 A value stored within latch range cannot be cleared.

(b) File register clear

Only fire register (R, ZR) values can be cleared by file register clear. (including extended data register (D) and
extended link register (W))
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(3) Operating procedure

The following is the procedure for clearing data.

"Device clear” screen 1. Select "DEVICE MEMORY" or "FILE REGISTER"
*21->CPU>HY)7 MENU>GPU>GLR .
— oK)
TN ARAEY -DEVICE MEMORY using the A and V¥ buttons and press the o9
“I7AWLY R -FILE REGISTER button.
\
“Latched device memory clear selection” screen 2. Select whether to clear the values of devices within
FEERD *ALL BUT LATCHED latch range using the A and V¥ buttons and press
FEL - INCLUDE LATCHED
the button. (can be set for device memory clear
only)
\
"Device memory clear” screen 3. Select "YES" using the A and ¥ buttons and press
TN AREE Clear device
WL ES oA the button.
- [y -YES
-V -NO
"File register clear" screen
7MWY A% Clear file
MILET register?
A NES
LMV -NO
\’
"Device memory clear confirmation" screen 4. In the confirmation screen, select "YES" again
TN ARAEYIYT E Execute clear .
E=TLES T —— using the A and V¥ buttons and press the
- [y -YES button.
-LM\VZ -NO
"File register clear confirmation" screen
7740y X897 % Execute clear
ETLEYT file register?
[y -YES
-V -NO
\
“Device memory clear completion” screen 5. When the processing is completed successfully,
o | s b either of the screens shown left appears.
=0 e < :
T /r\:'fH{JO)’}JM /s Lalbly To return the display to the "Device clear" screen, press
SETLELL cleared.

the button.

"File register clear completion" screen

T74WY REDH)TH File register
SETLELL cleared.
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423 Forced on/off

X and Y devices can be forcibly turned on or off with the display unit.
The forced on/off includes the following functions.

» Forced on/off registration

» Forced on/off clear

» Forced on/off batch clear

» Forced on/off list

(1) Screen transition

The following shows screen transition of forced on/off.

|
‘| -CPUE=4/7aF  »| | -CPU MON/TEST » |i
| -cPusgsE »| |-CPU SETTINGS »|;
-azybezs/720 »| | -MOD_MON/TEST » |

-7 0 4zEz8/70 -DEV MON/TEST |
|7 n4rom7 | |-DEVICE CLEAR »|
[:3&#I0N/OFF _ »| | -FORCED ON/OFF » ||

mmmmmmmomen- "Forced On/off" screen --------------;

o
(DT MENU>CPU>ON/OFF B o
| -3&%ION/OFF 28 | | -SET ON/OFF 32
- B ERARRR -CLR FORCE g%
I 171 -CLR ALL FORCES g2
| = “3
Forced on/off
mmmmmees "Forced on/off registration" screen --------- y-------- "Forced on/off batch clear" screen --------
|| 5% #iON/OFF & §% SET FORCE ON/OFF BT N 2% Clear all
HEERNS:1231% 52 forces?
X0001 ON X0001 ON (&Y -YES
! ‘ LN -NO
mmmmmomonoe "Forced on/off clear" screen----------- N P "Forced on/off list" screen ----------- -
[No.1 X0 oN| [No.T X0 ON]: [No. 1 X0 oN| [No.1T X0 ON]!
i|No.2 X100 OFF No.2 X100 OFF [i:|No.2 X100  OFF No.2 X100  OFF ||
{[No.3 XIFFF OFF No.3 XI1FFF OFF No.3 X1FFF OFF No.3 X1FFF OFF ||
{[No.4 Y10 ON No.4 Y10 ON No.4 Y10 ON No.4 Y10 ON |
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(2) Forced on/off registration

Specify a device (X or Y) and whether to turn on or off the specified device. The specified device and device

status are registered in a list. Devices that have already been registered can be reset. Up to 32 devices can be

registered.

Perform the following operation from the "forced on/off registration" screen.

"Forced on/off registration" screen

58 i ON/OF F & £% SET FORCE ON/OFF
X0000 ON X0000 ON

2

"Forced on/off registration" screen
58 i ON/OF F & £% SET FORCE ON/OFF
X0001 ON X0001 ON

\

"Forced on/off registration" screen
34 1| ON/OF F & £% SET FORCE ON/OFF
X0001 OFF X0001 OFF

Point/’

1.

Switch a device using the A and V¥ buttons.

Move the cursor using the € and P buttons and

increase or decrease a device number using the A
and V buttons.

Move the cursor using the € and P buttons and

switch on/off setting using the A and V¥ buttons.

Pressing the button will register the setting and

will return the display to the "forced on/off" screen.

When at least one device is registered, the MODE LED on the CPU module will be flashing in green.
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(3) Forced on/off clear

Registered devices are cleared one by one. Perform the following operation from the "forced on/off clear" screen.
"Forced on/off clear" screen

No.1 XO ON No.1 XO ON
No.2 X100 OFF No.2 X100 OFF
No.3 XIFFF OFF No.3 XIFFF OFF
No.4 Y10 ON No.4 Y10 ON

1. Select a device to be cleared using the A and ¥

buttons.

2. Pressing the button will clear the selected

device.

(4) Forced on/off batch clear

Registered devices are batch-cleared. Perform the following operation from the "forced on/off batch clear"

screen.
“Foreed on/off batch clear” soreen 1. Select "YES" using the A and V¥ buttons and press
BB N ARE Clear all
TRTHEBRLET forces? the button.
[y -YES
HAYAY-4 -NO
\
"Forced on/off batch clear completion” screen 2. When the processing is completed successfully,
N F | q either of the screens shown left appears.
b2 - 7 25 ( . i .
ﬁfj") g oroes cleare To return the display to the "Device clear" screen, press
sETLELL:
the button.

(5) Forced on/off list

Registered devices are listed in the "forced on/off list" screen.

The screen is scrolled by one line by pressing
'/ the A or ¥ button once.

No.1 XO ON No.1 XO ON
No.2 X100  OFF No.2 X100 OFF
No.3 XI1FFF OFF No.3 X1FFF OFF
No.4 Y10 ON No.4 Y10 ON
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424 Scan time monitor

254

The current value, maximum value, and minimum value of scan time can be checked with the display unit. Values
stored in the special register of the CPU module are displayed.

Displayed item Special register Description
Current value SD520, SD521 Current scan time
Maximum value SD526, SD527 Maximum scan time”"
Minimum value SD524, SD525 Minimum scan time”?

*1 These values of an initial execution type program are not displayed.

(1) Screen transition

The following shows screen transition of scan time monitor.

| WENU SELECT %

| -cPuz=/7ab > |-CPU MON/TEST » |
| -cPusgzE »| |-CPU SETTINGS » |:
| -2zybEzg/7Rb ») | -MOD MON/TEST »|:

%21->CPUZ3/7Ab MENU>CPU MON/TES
T 4907 > -DEVICE CLEAR » ||
| - 3 %ION/OFF » -FORCED ON/OFF » ||

- AFrvBMLEDS -SCAN TIME MON

|
pmmmmmmmmomoe- "Scan time monitor" screen-------------5
ARSAZIIA SCAN TIME ‘
|J|#E: 0.842ms| |CUR:  0.842ms ||
®K: 1.271ms MAX: 1.277ms ||
&y 0.455ms | [MIN: 0. 455ms |

(2) Monitor data

The current value, maximum value, and minimum value of scan time are displayed.

/— Displayed up to third decimal place.

AFU54L y SCAN TIME

R_E: 0. 842ms CUR: 0. 842ms
sX: 1.27Ims| [mAX: 1.277ms
S/ 0.455ms | [MIN: 0. 455ms




4.2.5

Built-in 1/0 function monitor

CHAPTER 4 DISPLAY UNIT FUNCTIONS

I/0O status and setting values of the built-in /O function can be checked with the display unit. Also, errors detected

during execution of the built-in 1/0 function can be cleared.

The built-in 1/0 monitor includes the following functions.

 Built-in positioning function monitor

» Built-in high-speed counter function monitor

¢ Built-in I/O function error clear

(1) Screen transition

The following shows screen transition of built-in 1/0 function monitor.

mmmmmmmnoecd Function selection" screen ------------+

| -CPUE=5/7aF  »| [-CPU MON/TEST » |;
| -cPuzEE > -CPU SETTINGS » ||
[-azybEzs/7ab > |MOD MON/TEST » ||

§
| -3&sI0N/OFF >
ARNEII YIRS

|-mEl /088 >

|
-FORCED ON/OFF » ||
-SCAN TIME MON |
-BLT-IN_1/0 MON» |

i-"Built-in I/O function monitor/error clear" screen-;

i[;=-->CPUl> A /0

CRERLE RO *BLT-IN POSITION |
| - REEENT Y -BLT-IN COUNTER

MENU>CPU> /0 §

-BLT-IN ERR CLR

-9 | /015-fRRR

1881 /J0JJUON NdD 'V

Built-in 1/0 function monitor
~"Positioning function - monitor axis selection" screen-- - "High-speed counter function - monitor CH selection" screen g
IEX -AXIS #1 HE -CHI |
| a2 -AXIS #2 1] -CH2 - CH2

Jojiuow uopduny O/| UFing §'¢'y

-"Built-in 1/O function error clear - axis/CH selection" screen -+ 1-"High-speed counter function - monitor target selection" screen-5

| -ERe w1 -POSITION AXIST | [-meEfEEs -PRESENT VAL MON |:
| RIER E02 -POSITION AXIS2 | - FB];p4e=g -PULSE FREQUENCY [
| -EsERYYs CHI -COUNTER CHT |- e -ROTATION SPD
L =Ehyvs CH2 -COUNTER CH2 !

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
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(2) Built-in positioning function monitor
The setting values of the built-in positioning function can be monitored.

(a) Displayed items

The following items are displayed.

Displayed item Description Setting range
Position (p) Positioning range -2147483648 to 2147483647 pls
Velocity (v) Speed command (speed limit value) 0 to 200000 pps
Data No. Data No. of positioning being executed "ABSENT" or 1 to 10
Error code Error code of the built-in positioning function "ABSENT" or an error code is displayed.

(b) Operating procedure

The following is the procedure for monitoring the values.
"Positioning function - monitor axis selection" screen 1 Select "AXIS #1" or "AXIS #2" using the A and ¥

- B 1 -AXIS #1
B2 XIS #2 buttons and press the button.
\
"Positioning function monitor" screen 2_ The displayed items are shown.

p 32569pls p 32569pls

v 128000pps % 128000pps

7 —4No. L DATA No. ABSENT

15-No. 7L ERR CODE ABSENT

(3) Built-in high-speed counter function monitor

The setting values of the built-in high-speed counter function can be monitored.

(a) Displayed items

The following items are displayed.

Displayed item Description Setting range

Current counter value

Current value (m)

-2147483648 to 2147483647

Frequency (f)

A frequency of the high-speed counter function

-100000 to 100000Hz !

Measurement

Measurement status of the high-speed counter
function

Operating/not operating

Rotation speed (r)

Rotation speed of the high-speed counter function

-12000000 to 12000000r/min"2"3

Error code

Error code of the high-speed counter function

"ABSENT" or an error code is displayed.

*1 This applies when "1-Phase Multiple of 1", "1-Phase Multiple of 1 (A Phase only)", or "CW/CCW" is set for "Pulse Input

Mode".

*2 This applies when "200kpps" is set for "Counting Speed Setting".
*3 If pulses exceeding the number of pulses shown in the performance specifications are input, this range may be

exceeded.
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(b) Operating procedure

The following is the procedure for monitoring the values.

"High-speed counter function - monitor CH selection" screen 1_ Select "CH1" or "CH2" using the A and V¥ buttons
-CH1 -CH1
-CHY -CH and press the 1°9 button.
\’
"High-speed counter function - monitor target selection" screen 2_ Select "PRESENT VAL MON", "PULSE
REfE ‘PRESENT VAL MON FREQUENCY", or "ROTATION SPD" using the A
- BlIR#EZS -PULSE FREQUENCY
-ElE5EETS -ROTATION SPD and V¥ buttons and press the button.
\’
"High-speed counter function - current value monitor" screen 3_ The displayed items are shown.
m 66358712 m 66358712
15-No. L ERR CODE ABSENT

"High-speed counter function - frequency monitor" screen

f 10245Hz f 10245Hz
HE BE MEASURE EXEC
I5-No. L ERR CODE ABSENT

"High-speed counter function - rotation speed monitor" screen

r 114256rpm r 114256rpm
HBIE Al 7E Hh MEASURE EXEC
I5-No. 7L ERR CODE ABSENT

1881 /J0JJUON NdD 'V
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(4) Built-in I/O function error clear

An error can be cleared by specifying an axis of the positioning function or CH (channel) of the high-speed

counter function.
"Built-in 1/0 function error clear - axis/CH selection" screen 1_ Select the target item using the A and V¥ buttons
BRSO B -POSITION AXIS1
JoK) .
R BRS B2 -POSITION AXIS2 and press the 19 button
-=iEhIY4 CHI -COUNTER GH1
- SR hY4 CH2 -COUNTER CH2
\2
"Built-in 1/0 function - error clear confirmation" screen 2_ Select "YES" using the A and ¥ buttons and press
E5ENIvs CH1mD Clear CH1
JoK) .
I-%fRLET error? the 19 button
- [y -YES
ARV -NO
\2
"Built-in /0 function - error clear completion” screen 3. When the error is cleared successfully, either of the
S £ | d screens shown left appears.
I5-FEERA rror cleared. R , .
=7L%ELE To return to the "Built-in monitor/error clear" screen,
press the button.
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4.2.6

Error display/clear

The current and past errors and their information can be checked with the display unit. Also, the current error can be

cleared.

The error display/clear includes the following functions.
» Current error monitor
» Error log display
* Error clear

(1) Screen transition

The following shows screen transition of error display/clear.

!
-CPU MON/TEST »| !
-CPUERE » i
-1ZyMESH/TAE > |

-CPU SETTINGS »

i | -CPUEz8/FAF
§ -MOD_MON/TEST »

RS LN}
- | /0%=4 »

WENUSCPU MON/TESI
-SCAN TIME MON | !
-BLT-IN 1/0 MON» | !
-ERROR MONITOR » | !

"Error display/clear" screen --------; ~ Selecting "Error clear" screen -------------;
! "CLEAR" | ;
IMENU>CPU>ERR 3 ' | -BATTERY ERROR -BATTERY ERROR 3
-MONITOR ! i | - ICM. OPE. ERROR - |CM. OPE. ERROR | NS
-L0G r| i | -OPERATION ERROR -OPERATION ERROR| ! NN
-CLEAR | i |-PRG. TIME OVER -PRG. TIME OVER i If':l (.8
o T T T T T T T T e o o T 3 c
S =z
o O
Selecting "LOG" @ 2.
© o
> o3
< =
o @
pommmmmesd "Error information" screen----------1 o2
i o
15-{E 5l E¥R 3/3 ERR [DV_INF 3/3 i [No. 2300 1/3 No. 2300 1/3 DCPU>I7-> & >CPU>ERR>LOG -
Tl ABSENT i | 1CM. OPE. ERROR |CM. OPE. ERROR “FRIR -ERR LOG DSP
! 2009/10/22 2009/10/22
| 14:30:12 14:30:12

> |«

| ERR_con_INF 27311 [ - [-001:No. 2300 -001:No. 2300
ARz DRIVE NAVE 3 [ 1cm. oPE. ERROR ICM. OPE. ERROR |
i AEYA-1 (ROM) MEM CARD (ROM) | : 1 | -002:No. 1600 -002:No. 1600 !
L zans FILE NAVE 3 . [BATTERY ERROR BATTERY ERROR | !
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(2) Current error monitor
The information of latest and current CPU module error (including an annunciator) can be checked.
The current error monitor includes the following screens.
» "Error information" screen
» "Error common information" screen
« "Error individual information" screen

(a) Error information

If an error occurs, the following information is displayed.

Error code —\ /7 Current page/number of pages

No. 2300 1/3 No. 2300 1/3
Error message —> | GM. OPE. ERROR |CM. OPE. ERROR
Year and date when an error occurred —> 2009/1 0/22 2009/] 0/22
14:30:12 14:30:12

Time when an error occurred 4/

(b) Error common information

If an error occurs, the following information is displayed.

/— Current page/number of pages

M 347 DRIVE NAME
Error common information — AEH-F (ROM) MEM CARD (ROM)
77404 FILE NAME

The following items are displayed in the "error common information" screen.

Error common information

Description

Error common
information

Description

Module No.

Slot No./block No.

File name

1/0 No. SFC block specification
Drive SFC step specification
File name/drive name Program error location
File name SFC transition specification
Time (setting value) Time Step No./transition condition

Not error

Sequence step No.




(c) Error individual information

If an error occurs, the following information is displayed.

/— Current page/number of pages

CHAPTER 4 DISPLAY UNIT FUNCTIONS

Error individual information —>

7744
MAIN. QPG
SFC7" ny/¥E%E

ERR IDV INF 3/3|
FILE NAME

MAIN. QPG
SFC BLOCK

The following items are displayed in the "error individual information" screen.

Error individual

Error individual

i i Description i i Description
information information
Drive Parameter No. Parameter No.
File name/drive name
File name Annunciator No. F No.
Time (measured value) Time Drive No.
File name File name

Program error location

SFC block specification

File diagnostic information

SFC step specification

SFC transition specification

Failure information 1

Failure information 2

Failure information 3

Step No./transition condition

Not error

Sequence step No.

(3) Error log display

Errors that have occurred in the CPU module are displayed in a list. The following table shows displayed items.

Displayed item

Description

Display number

Display order of error information (error code, error message)”!

Error code

Error code of the corresponding error

Error message

Error message of the corresponding error

*1 Time when errors have occurred is listed in reverse chronological order.

(a) Operating procedure

The following is the procedure for displaying the errors.

"Error log" screen 1.
DCPU>15-) B FE >CPU>ERR>LOG
- RN -ERR LOG DSP
\
"Error list" screen 2.
-001:No. 2300 -001:No. 2300
| CM. OPE. ERROR |CM. OPE. ERROR
-002:No. 1600 -002:No. 1600
BATTERY ERROR BATTERY ERROR

Press the button.

To display error information, select the target error

log using the A and ¥ buttons and press the

button.
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(4) Error clear

Continuation errors can be cleared with the display unit.

Point/’

Remove the error cause before clearing an error.
For how to remove error causes, refer to the following.

[TIMELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and Inspection)

(a) Operating procedure
The following is the procedure for clearing the error.

"Error clear" screen

-BATTERY ERROR
- |CM. OPE. ERROR
-OPERATION ERROR
-PRG. TIME OVER

-BATTERY ERROR
- | CM. OPE. ERROR
-OPERATION ERROR
-PRG. TIME OVER

"Error clear confirmation" screen

2

I CM. OPE. ERROR
ERRLET
YA

A4

| CM. OPE. ERROR
will be cleared.
-YES
-NO

"Error clear completion" screen

I5-fERRAS
ETLELLE

Error cleared.
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Select an error to be cleared using the A and ¥

buttons and press the button.

Select "YES" using the A and V¥ buttons and press
the button.

When the error is cleared successfully, either of the
screens shown left appears.

To return to the "Error clear" screen, press the
button.
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4.3 CPU Settings

The internal time of the CPU module can be checked and changed with the display unit.

4.3.1 Clock setting

The internal time of the CPU module can be set.

(1) Screen transition

The following shows screen transition of clock setting.

i "Function selection" screen -------------

| |
| -CPUE=5/7aF | |-CPU MON/TEST » ||
| -CPUE »| |-CPU SETTINGS »|[:
[-2zybezg/7ab | [-MOD MON/TEST »].

mommmmmmmmmoeoeo "CPU settings" screen --------------—

{[=->cruzzE MENU>CPU SET__]f
| -BEEHERE -CLOCK SETTING ||
= ==
w w
mmmmmmmm oo "Clock setting" screen -—-----——--—--—-- 8 %
'[2009/10/04 2009/10/04 g c
11 14:37:05 14:37:05 a2
‘ o5
=Q
(g 2}

(2) Setting item

The following table shows items that can be set by clock setting.

Item Setting range Item Setting range
Year 1980 to 2079 Hour 00 to 23

Month 1to 12 Minute 00 to 59
Day 1to 31 Second 00 to 59
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(3) Operating procedure

The following is the procedure for setting the clock data.

"Clock setting" screen 1. Move the cursor using the € and P buttons,
2009/10/04 2009/10/04 increase or decrease a time value using the A and
14:37:05 14:37:05

V¥ buttons, and press the button.

\2
"Clock setting confirmation” screen 2. Select "YES" using the A and V¥ buttons and press
BET DR EZE Change clock 0
EHELFET settings? the 129 button.
-[ELy (=S}
ARV -NO
\2
"Clock setting completion” screen 3. When the setting is completed, either of the screens
_ . shown left appears.
BFETDEEM Clock change ) o
52TLELE comp | eted. To return to the "CPU settings" screen, press the
button.
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4.4 Module Monitor/Test

The buffer memory values of intelligent function modules (including the LCPU with the built-in CC-Link function) can be

checked and changed with the display unit.” !

*1 The values of MELSEC-AnS/QnAS series modules mounted on the LA1S extension base unit cannot be checked.

4.4.1 Buffer memory monitor/test

Buffer memory values can be monitored and tested.

(1) Screen transition

The following shows screen transition of buffer memory monitor/test.

i MENU SELECT WENUSMOD MON/TES] [
'| -CPUE=4/7aF  »| |CPU MON/TEST » -%8E1/0 No.#85% | | -SPECIFY 1/0 No. | !
1| -CPUE% » CPU SETTINGS » B — BRI -MODULE LIST i
P2y bESh/TAE » MOD MON/TEST _ » ;
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, o
l
"Module monitor/test_start I/O No. specification" screen r "Module monitor/test_module list selection" screen -
i11/0 No. 1/0 No. | i[-01:1/0 No. 0010H -01:1/0 No. 0010H |
: 3 1| PECC-Link BLT-IN CC-Link |t
| 0000H 0000H i i1-02:1/0 No. 0030H -02:1/0 No. 0030H |
i 3 HAS 165 INPUT 16 |
e "Module monitor/test" screen ------, } IS
|[-n 77 reve8/77k] [-BUF MEM MON/TES): s
s 1 =g
| | ==
i 3 ——Buffer memory test o
e z
l r"Buffer memory test value check” screen, § g_
\ - N 977 AEYFAR BUFF MEM TEST i o §
Input format of buffer memory address selection” screen [ ooaoH 1FEOH 162 00AOH 1FEOH IT16|: . < 3
I yrAEITE LR BUFF MEM ADDR | : e g o
i Ahfz INPUT FORMAT ! ; 1031H 1031H| S+
| 10 -DEC 3 g
i - 165 -HEX | T
=
pmmmmn- "Buff test" screen ------ ‘
r-"Buffer memory address setting" screen--, = Utter memofy fest_screen !
¥ o — 1 LN 977 AR TAR BUFF MEM TEST !
LA 97T ARITE LA BUFF MEM ADDR f: [ 00AOH 1FEOH 1625 | |00AOH 1FEOH IT16 ]!
! 0000H 0000H 1031H 1031H

Buffer memory monitor

----"Buffer memory monitor" screen ----
00AOH 1FEOH 16%&

1031H
FEDCBA9876543210
1 n_1

[Tr &= “BUFF WEW ADOR 1 o i [TGE /R 10] [TNTTG DEC 3
-7 0 azasrgs | |-osp oev comment || € P iee o hmem 16| |- INT16 HEX i
3 > a2e ghmmag t0e| |- inT32 DEC 3
3 3 Hs2e b 163 | | INT32 HEX 3
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(2) Specifying a module

A module to be monitored or tested is specified by the following ways.

« Start I/0 No. specification

* Module selection

(a) Start I/O No. specification

Perform the following operation.
"Module monitor/test_start I/O No. specification" screen

[/0 No.

0000H

1/0 No.

0000H

(b) Module selection

Perform the following operation.
"Module monitor/test_module selection" screen

-01:1/0 No. 0010H
A CC-Link
-02:1/0 No. 0030H
AH 168

-01:1/0 No. 0010H
BLT-IN GC-Link
-02:1/0 No. 0030H
INPUT 16

1. Move the cursor using the € and P buttons,
increase or decrease a start 1/0 No. using the A and
V¥ buttons, and press the button.

1. Selecta target item using the A and V¥ buttons and
press the button.



(3) Specifying a buffer memory address

CHAPTER 4 DISPLAY UNIT FUNCTIONS

Specify the buffer memory address of the module selected in (2) in this section. Perform the following operation.

"Module monitor/test" screen 1. Press the button.
SN yI7AEYEZS/TAE -BUF MEM MON/TES
\
"Buffer memory address input format selection" screen 2. Select the input format of a buffer memory address
N yI7FRYTE LA BUFF MEM ADDR .
AHRa INPUT EORMAT using the A and V¥ buttons and press the
10 -DEC button.
- 16 -HEX
\
"Buffer memory address specification" screen 3. Move the cursor using the € and P buttons,
N yI7FRYTH LR BUFF MEM ADDR increase or decrease an address digit using the A
00000 00000 and V¥ buttons, and press the button.
(4) Specifying display format
Perform the following operation.
"Buffer memory monitor" screen 1_ Press the P> button.
00AOH 1FEOH 16% 00AOH TFEOH IT16
1031H 1031H
FEDCBA9876543210 FEDCBA9876543210
I | I n_1
\’
"Display format selection” screen 2. select display format using the A and ¥ buttons
16" y S 105 -INT16 DEC
6 hE S 165 . INT16 HEX and press the button.
-32t" vy MEESR 105 - INT32 DEC
-32t" y M EESR 165 - INT32 HEX
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(5) Specifying a device comment

To display a device with device comment, perform the following operation.* 12
"Buffer memory monitor" screen 1 Press the <« button.
00AOH 1FEOH 16%& 00AOH TFEOH IT16
1031H 1031H

FEDCBA9876543210 FEDCBA9876543210

\A
"Device comment display selection" screen 2 Select "DSP DEV COMMENT" using the A and ¥
-Th VAR -BUFF MEM ADDR
. JoK) .
N ARV R -DSP DEV COMMENT buttons and press the 1°9 button

*1 Device comments are displayed only in the following screens.
- "Buffer memory monitor" screen
- "Buffer memory test value check" screen

- "Buffer memory test" screen
2 To display a device comment, preset "Comment File Used in a Command" in the PLC File tab of the PLC Parameter

dialog box.

(6) Buffer memory monitor
The start I/0O No., buffer memory address, display format, buffer memory value, and bit status of the buffer

memory value of the specified module can be monitored.

Start I/O number of a module to be monitored A buffer memory address to be monitored can be changed
\ / by 1 word with the A and Whuttons.

00AOH 1FEOH 16%& 00AOH 1FEOH |T16-<«— Display format
1031H 1031H-<— Buffer memory value

Bit position counted fromthe ~—___ _{ FENCBAQ876543210 | | FEDCBA9876543210

specified buffer memory address

On/off status of bits /
- ON :H

- OFF: _

Point/

The description of displayed items is the same as that of the device monitor. (=5~ Page 245, Section 4.2.1 (5))
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(7) Buffer memory test

A buffer memory value can be changed.

"Buffer memory monitor" screen

00AOH 1FEOH 16%
1031H
FEDCBA9876543210

00AOH 1FEOH 1T16

1031H
FEDCBA9876543210
n_1

2

"Buffer memory test value check" screen

N 977 AEYTFAL
00AOH 1FEOH 16%&

1031H

BUFF MEM TEST
00AOH 1FEOH 1T16

1031H

CHAPTER 4 DISPLAY UNIT FUNCTIONS

Press the button.

Select the target address using the A and ¥

buttons and press the button. The cursor
moves to the buffer memory value. Increase or
decrease the value using the A and V¥ buttons.

Pressing the button will update the value set in

buffer memory test.

Point />

Since the value displayed in the "buffer memory test value check" screen is used for testing, if the relevant buffer memory is
being used in a program, the displayed value may differ from the one set in the "buffer memory test" screen.
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4.5 Module Settings

Values set to intelligent function modules can be checked and changed with the display unit.

4.5.1 Initial setting change

The initial setting value of an intelligent function module can be changed.

The changed value is reflected to the CPU module after any of the following operations are performed.
» Powering off and then on the CPU module
* Resetting the CPU module

» Setting the CPU module from STOP to RUN™

*1 Perform this operation twice. (STOP—-RUN—STOP—RUN)

Point/’

Write the following items to the CPU module before changing the initial setting. If the setting is changed before the items are
written, an error message will be displayed.

+ Intelligent function module parameters (I~ Page 77, Section 2.11 (1))

* Menu definition file (==~ Page 272, Section 4.5.1 (2))
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(1) Screen transition

The following shows screen transition of initial setting change.

| i
| -cPuzszE »| |-CPUSETTINGS » |
D[ -azsbezs/aab »| [ -MOD MON/TEST » ||
LazvbsE »] [LMOD SETTINGS » ]|

MENU>MOD SET
-SPECIFY 1/0 No.
-MODULE LIST

-5£881/0 No. $57E
A~ BRR

"Module setting_start /0 l
pmmmmm-moe- No. specification" screen ---------- ; i "Module setting_module selection” screen -5
[0 o, 1/0 No. § [-01:1/0 No-0010H]  [-01:1/0 No. 0010H] |
| i 1| MEECC-Link BLT-IN CC-Link i
| 0000H 0000H | : i1-02:1/0 No. 0030H -02:1/0 No. 0030H | |
! 3 HAZ 165 INPUT 16 3
|
prmmm--- "Initial setting change" screen -------
[ommEz=E “INIT CHANGE | |
| | =
L ‘ oo
-
58
Levels lower than the "initial setting change" screen depend on intelligent function module used. Sk
[
L IManual for the intelligent function module used o &
+
o w
>
[\
>
«Q
)
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(2) Registering/canceling display unit menu
To change an initial setting value with the display unit, write a menu definition file to the CPU module. Select the

standard ROM or an SD memory card as a storage location.” 123

‘“@ [Online] = [Register/Cancel Display Module Menu...]

Register/Cancel Display Module Menu

Registers menu items For functions specific to the inteligent
function module inka a memory card (SO0 or standard ROM,

If registered into both memary card {500 and standard ROM,
the data in the memary card {S0) will be reflected,

Target Memory: |ERERERTEETE

Register/Cancel Manu
* Register " Cancel

—Target Module

¢ Register menu items only for the modules connected ko the PLE,
Memory capacity necessary For menu registration can be reduced.,

" Register menu ikems for all modules that can be connected ko the PLC,

Menu Language
v Japanese
v English

Selecting a smaller number of items can reduce memary
capacity necessary For menu registration,

Execute I Close

*1 GX Developer cannot write menu definition files.

*2 When a menu definition file has been stored in an SD memory card, the file in the SD memory card will be written even
if a menu definition file is created and stored in the standard ROM.

*3 For the versions of GX Works2 that supports intelligent function modules, refer to the following.
L[T1GX Works2 Version 1 Operating Manual (Common)
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4.6 User Message

Executing User message instruction (UMSG) displays a user message on the display unit. User messages are user-

defined messages for display unit.

When the module receives a message during function
execution, the message is displayed on the display unit.

00AOH 1FEOH 1T16 USER MESSAGE

1031H |:|,> Process A is com
FEDCBA9876543210 pleted.

M100
f { umsa D1000 _— =

Executing user message instruction (UMSG)
will issue a user message.

I
NI

Elelele]
T

For details on User message instruction, refer to the following.
[CIMELSEC-Q/L Programming Manual (Common Instruction)

Point/’

® Under the "USER MESSAGE" menu selected from the "function selection" screen, the user message displayed last can
be displayed again.
omm————— "Function selection" screen --------,

MENU SELECT " pyt-Y MENU>USER MSG USER MESSAGE

% -1ZybEZH/TAF  » -MOD MON/TEST » -USER MSG DSP AIRREFETLE Process A is com
| 22y hERE » -MOD SETTINGS » pleted.
T Avey » -USER MESSAGE »

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

However, the user message will not be displayed if it is not held in the following cases.
» Auser message is attempted to be displayed after User message instruction where empty character strings have
been specified as an argument is executed.
» Auser message is attempted to be displayed while User message instruction has not been executed after the
CPU module is powered off and then on or is reset.
» User message instruction where a null code (00y) has been specified as an argument is executed while a user

message is displayed.

*1 When a displayed language is switched by language setting, the language of a user message is not changed.

® A user message is displayed whenever the User message instruction is on the rising edge or there is a change in the
message. If the intervals between the rising edges or changes in user message are too short, a user message will pop up

continually and therefore, operation of the display unit will be frequently interrupted. In this case, holding down the
button on the display unit for a while will disable the pop-up display. For how to enable pop-up display, refer to ==~ Page
286, Section 4.8.4.
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4.7 Memory Card Operation

File operations between the CPU module and an SD memory card can be performed with the display unit.
The memory card operation includes the following functions.

* File list/delete ("FILE LIST/DEL")

» Free space check ("FREE SPACE")

» Batch save ("BATCH SAVING")

» Batch load ("BATCH LOADING")

Point/’

To perform the memory card operation, an SD memory card must be inserted to the CPU module, and use of the card must
be enabled.
If any one of the memory card operation is executed under the following conditions, an error message is displayed.

» An SD memory card is not inserted.

» Use of an SD memory card is disabled by SM606 (SD memory card forced disable instruction).

4.7 .1 File list/delete

Folders and files stored in an SD memory card can be displayed in a list.
The time stamp and size information of a specified folder or file can be checked. Also, a specified folder or file can be
deleted.

(1) Screen transition

The following shows screen transition of the file list/delete function.

A21-> 28 -1 R AE MENU>MEM CARD OP]

MENU SELECT

T »| |-MoD SETTINGS »| ! > | —ss/E “FILE LIST/DEL | !
i . oo | —p | s |
P|oa# aves | [ -USER MESSAGE »| | mEaERmz -FREE SPACE !
D Lsnrimee ) [wemcaro o ] | Loy BATCH SAVING | |
l
- "File list" screen for the selected folder -, - "File list" SCreen ------------- .
| [[-COMMENT. acD GOMWENT. GCD . P [Project >] [Project 5] |
i | -LocaING >| |-LogaING S| > |-samle >| | -sample >
b | -mAIN. oP -NAIN. QPG P e—— | | Test. txt Test. txt 3
| L MAINT. OPG -MAINY. GPG . | [weLsecL 1xt MELSEC-L TXT__| |
| | Jor)

W

---"Folder/file operation menu" screen ---

MELSEC-L. TXT MELSEC-L. TXT

|- B R/ -TINE STAWP/SIZE| !

1 -DELETE 3

l
File list/delete

i----"Time stamp/size display" screen----, ;-------- "Folder/file delete" screen -------- ;
| [ WeLsec-L Xt WELSEcL Tk | || [ WeLsecL Xt Clear
: 2012/04/01 2012/04/01 P ZHIFRLEY MELSEC-L. TXT? | 1
| 12:00:00 12:00:00 L BEdA -YES :
| 100 Kbyte 100 Kbyte| | ! AAAYd -NO |
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(2) Displaying a list

Folders and files stored in an SD memory card are displayed on the "File list" screen.

» For folder names, ">" is displayed at right of the name.

« Adisplay unit displays information of 100 folders and files at a time. If there is information of more than 100
folders and files, "NEXT" is displayed on the last line of the screen. Select "NEXT" to display another set of
100 folders and files. This time, "PREV" is displayed on the first line of the screen. Select "PREV" to return

the previous list.

@C0'0‘0‘0l0‘0‘C.COCOC0'OCO‘O‘Q‘C.COCOCOCOCOCO‘Q‘Q.CCOCOCOC

@ If the number of characters used for the name of a folder or file stored in the SD memory card exceeds the following
ranges, the name cannot be displayed in one line. The name will be shortened and displayed.
» File name: 15 one-byte characters (including an extension)
* Folder name: 13 one-byte characters
Example: The following is a display example of the file name "abcdefghijkl.txt".

-ABCDEF 1. TXT - ABCDEF 1. TXT

® Folders and files are displayed up to the sixth level of the hierarchy (including a root directory as the first level).
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(3) Displaying the time stamp and size

The time stamp and size of folders and files stored in an SD memory card are displayed.

Folder/file name —;
Time stamp —

Size —

(a) Operating procedure

—» MELSEC-L. TXT MELSEC-L. TXT

—» 2012/04/01 2012/04/01
12:00:00 12:00:00

—» 100 Kbyte 100 Kbyte

The following is the procedure for displaying the time stamp and size information.

"File list" screen

‘Project > -Project >
-Sample > -Sample >
-Test. txt -Test. txt
-MELSEG-L. TXT -MELSEC-L. TXT
\
"Folder/file operation menu" screen
MELSEC-L. TXT MELSEC-L. TXT
-EEFEB/R -TIME STAMP/SIZE
- HllBR -DELETE
\2
Time stamp/size" screen
MELSEC-L. TXT MELSEC-L. TXT
2012/04/01 2012/04/01
12:00:00 12:00:00
100 Kbyte 100 Kbyte
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Select a folder or file using the A and V¥ buttons in

the "File list" screen, and press the button.

Select "TIME STAMP/SIZE" using the A and ¥
buttons and press the button.

The time stamp and size of the specified folder or
file are displayed.
To return to the "Folder/file operation menu" screen,

1press the button.
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(4) Deleting a folder or file

Folders and files stored in an SD memory card are deleted.

(a) Operating procedure

The following is the procedure for deleting a folder or file.

"File list" screen 1. Sselect a folder or file using the A and ¥ buttons in
‘Project > -Project > the "File list" screen, and press the button.
-Sample > -Sample >
-Test. txt -Test. txt
-MELSEC-L. TXT -MELSEC-L. TXT
2
"Folder/file operation menu" screen 2. Select "DELETE" using the A and ¥ buttons and
MELSEC-L. TXT MELSEC-L. TXT press the [oJ button.
-EFBAE/R -TIME STAMP/SIZE
- HIBR -DELETE
\
"Folderffile delete” screen 3. select "YES" using the A and V¥ buttons and press
MELSEC-L. TXT Clear the 19 button.
ZHIBRLET MELSEC-L. TXT?
-[ELy -YES
aAAYE -NO
4
"Folderffils delete completion” screen 4. The specified folder or file is deleted. —
To return to the "File list" screen, press the button. : 2
TEVE /774 VEIBRAY Folder/File g %
SETLEL: cleared 72
a0
o 2
o Q
e}
2
. . O 3
Point/’ g
=

When a folder is specified, all folders and files in the specified folder are deleted.

However, if the folder contains any read-only file, the read-only file will not be deleted and the folder remains. (Folders and
files other than the read-only file will be deleted.)

To delete the folder that contains any read-only file, delete the read-only file first, and then delete the folder.
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(b) Precautions
The following online functions cannot be executed while a folder or file is being deleted. If executed, an error
response is returned to the request source

Category Function

Format PLC memory

Clear PLC memory (Clear all file registers)
Drive operation

Write title

Arrange PLC memory

Write to PLC

Delete PLC data

File operation Write PLC user data

Delete PLC user data

Password registration

Trace Sampling trace registration
Data logging Data logging registration
FTP function All operations and commands

CPU module change function with SD memory card
Others

Register/cancel display unit menu
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4.7.2 Free space display

The free space on the SD memory card that is inserted to the CPU module can be displayed with the display unit.

MEp-F EBERE: Free space:
3978784 Kbyte 3978784 Kbyte

(1) Operating procedure

The following is the procedure for displaying the free memory space.

"Memory card operation menu” screen 1. Select "FREE SPACE" using the A and ¥ buttons
3=2-> 520~ 1 7] IVENUSVER CARD OP and press the 129 button.
-EEREHER -FREE SPAGE
-—¥Et-7 -BATCH SAVING
-—¥E0-p -BATCH LOADING
\2
"Free space display menu" screen 2. Press the button.
J2i-00-F DBR=E MENU>GARD>SPACE
- FRR -FREE SPACE DSP
\2
"Free space display” screen 3. Free space of the SD memory card is displayed.
Press the button to return to the "Memory card
Mp-F EBERE: Free space: operation menu" screen.
3978784 Kbyte 3978784 Kbyte

Ae|dsip eoeds 8214 2’/ ¥
uoneladQ psed Alows|\ /'
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4.7.3

Batch save

(1) Operating procedure

The following is the procedure for batch-saving data.
"Memory card operation menu" screen

—iE-T
-—En-1
7 —E/EllkR

MENU>MEM CARD OP!
-BATCH SAVING
-BATCH LOADING
-FILE LIST/DEL

"Batch save execution" screen

—§Et-7 LET Save Project
A data?
SAIAY-4 -YES
-NO
"Batch saving" screen
t-7° b Saving
3/7 774l 3/7 File
Test. txt Test. txt
31% 31%
"Batch save completion” screen
—FEt-7 N Save done
SETLELE
ERIHIVY 4 Folder Name:
20120401_00 20120401_00

1.

Data (such as program file and parameter file) in the CPU module can be saved into an SD memory card.

Select "BATCH SAVING" using the A and V¥ buttons
and press the button.

Select "YES" using the A and V¥ buttons and press
the button.

The batch data processing starts.” !
During the batch data processing, button operations on
the display unit are disabled.

When the processing is completed successfully,
either of the screens shown left appears.
To return to the "Memory card operation menu" screen,

press the button.
A "Saveload" folder is created in the SD memory card.

*1 The following items are displayed on the "Batch saving" screen.

Progress rate (Overall) —
File name —

Progress rate (Individual file) —

-7 fh Saving
—»3/7 774l 3/7 File
—» Test. txt Test. txt
—» 31% 31%
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4.7.4 Batch load

Data saved in the SD memory card by the batch save function can be read to the CPU module.
This function can be executed only when the CPU module is in STOP status.

(1) Operating procedure

The following is the procedure for batch-loading data.
"Memory card operation menu" screen 1_

Select "BATCH LOADING" using the A and ¥

MENUSNMEM CARD OP| buttons and press the button.
- —¥E0-p -BATCH LOADING
774 b— B/ HIBR -FILE LIST/DEL
(EEREMHR -FREE SPACE

"Batch load target folder" screen

2

Select a load-target folder using the A and ¥
buttons and press the button.
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-20120401_00 > -20120401_00 >
-20120401_01 > -20120401_01 > Folders in the "SavelLoad" folder can only be loaded.
-20120401_02 > -20120401_02 >
-20120401 03 > -20120401_03 >
\’
"Batch load execution” screen 3. Select "YES" using the A and ¥ buttons and press
20120401_00 Load Project the 19 button.
—30-F LET 20120401_00? To overwrite read-only files, the overwrite confirmation
-[E L -YES screen appears.
-LMWVE -NO
b
\’ NS
"Drive format execution” screen 4. Select "YES" using the A and ¥ buttons to format £ %
Q
IS T Format all all drives in the CPU module and press the %i
Q
LET G-V L) bui lt-in memory button. ‘1 e g
gcy _ "YES When "NO" is selected, the batch load function is ®
LWV R -NO . . . )
executed without formatting the drives. 5
]
\’
"Drive formatting” screen 5. When all drives are formatted, the "Drive
formatting" screen is displayed and then the "Batch
74y bep Formatting loading" screen is displayed.” 2
During the format processing or the batch load
processing, button operations on the display unit are
"Batch loading" screen disabled.
n-p" e Loading
2/7 774l 2/7 File
PARAM. QPA PARAM. QPA
27% 27%
\’




"Batch load completion” screen 6. When the processing is completed successfully,

either of the screens shown left appears.
—$ED- A% Load done To return to the "Memory card operation menu" screen,

TETLFELL press the 1% button.

*1 The program memory, standard RAM, and standard ROM are formatted. The SD memory card is not formatted.
*2 The following items are displayed on the "Batch loading" screen.

n-}" da Loading
Progress rate (Overall) —> 2/7 774} 2/7 File
File name —> PARAM. QPA PARAM. QPA
Progress rate (Individual file) —» 27% 27%

Point/’

® The batch load processing cannot be performed if the SD memory card is write-protected.
Remove write protection from the SD memory card, and execute the function.

@ |[f a folder or file (including read-only files) with the same name exists in the load-destination CPU module, data in the
corresponding folder or file will be overwritten.

® When the batch load function is executed without formatting the drives, data in the folders that are not targeted for batch
load in the load-destination CPU module will remain the same.
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4.8 Options

The display format and basic settings of the display unit can be configured under the "OPTIONS" menu selected from

the "function selection" screen. The option settings can be backed up to the CPU module without a battery.* 2

*1 The pop-up setting is not backed up.
*2 When the display unit is removed and attached to another CPU module, the display unit operates according to settings
stored in the CPU module to which the display unit is currently attached.

The option settings include the following settings.
« Language setting
» Contrast adjustment
« Lighting period setting
» Pop-up display

4.8.1 Language setting

A displayed language can be changed.

(1) Operating procedure

The following is the procedure for setting the language.

"Options” screen 1. Select "LANGUAGE" using the A and V¥ buttons
#Z1->0PTIONS MENU>OPT | ONS
-LANGUAGE . LANGUAGE and press the button.
-2V MIANEREE -CONTRAST
- 2 KT BRI ER 5E -BACKL | GHT
\2
"Language setting” screen 2. Switch the language using the A and ¥ buttons and
=P =P
-ENGL ISH "ENGL I SH press the )9 button.
RS
Point

Information of language displayed on the display unit can be checked in SD581 (Displayed language information).
LTIMELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and Inspection)
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4.8.2

Contrast adjustment

Tone of displayed characters can be set.

(1) Setting range
Tone can be selected from 0 (light) to 9 (dark). (default:

(2) Operating procedure

Perform the following operation.
"Options" screen

$=1—->0PT |0NS MENU>OPT | ONS

- LANGUAGE - LANGUAGE

-2V MR EE -GONTRAST

- AT RS REIER TE -BACKL | GHT
"Contrast adjustment" screen

1V hAME CONTRAST

284

Select "CONTRAST" using the A and V¥ buttons
and press the button.

Set a contrast value using the A and V¥ buttons and

press the button.
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4.8.3 Lighting period setting

The lighting period of the backlight on the display unit can be set.

(1) Setting range

The following shows periods that can be set. (default: 5SMIN)
* 1MIN * 3MIN * 5SMIN * 10MIN + 15MIN * 30MIN * 60MIN * LIGHT ALWAYS ON

(2) Operating procedure

Perform the following operation.

"Options” screen 1. Select "BACKLIGHT" using the A and V¥ buttons
#=1->0PT |ONS MENU>OPT | ONS
-LANGUAGE - LANGUAGE and press the button.
-2V MIANEREE -CONTRAST
- R KT R ER E -BACKL | GHT
\2
"Lighting period setting” screen 2. Setalighting period using the A and ¥ buttons and
- 57 > SLIJ press the button.
109 -1OMIN
-15%> -15MIN
-30%> -30MIN
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4.8.4

Pop-up display

A pop-up screen showing a user message (=5~ Page 273, Section 4.6) can be enabled.

(1) Operating procedure

Enable pop-up display by the following operation.

"Options" screen

"Pop-up" screen

#Z1->0PTI0ONS MENU>OPT | ONS
-2V AR EE -GONTRAST
- KT R 3R E -BACKL | GHT
P EYA > -POPUP >
\
$Z1->0PTOH" y7° MENU>OPT>POPUP
-2 F KRB AR RR -POP BLK DISABLE
\
"Pop-up setting confirmation" screen
w92 797 Ik Enable popups?
REZHEBRLES
[y -YES
-V -NO
\
"Pop-up setting completion" screen
& v7° 797
=R /N Popups enabled.
R LELE
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1.

Select "POPUP" using the A and V¥ buttons and
press the P> button.

Press the button.

Select "YES" using the A and V¥ buttons and press
the button.

When the setting is completed, either of the screens
shown left appears.

Press the button to return to the "Pop-up" screen.



PART 3 DEVICES,

CONSTANTS

In this part, the devices and constants used in the CPU module are described.

CHAPTER S DEVICES . . ... 288
CHAPTER 6 CONSTANTS . . ... 342
CHAPTER 7 CONVENIENTUSAGE OFDEVICES . .. ......... ... .. ... ... ... 344
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CHAPTER 5 DEevicEs

This chapter describes the devices that can be used in the CPU module.

5.1

Device List

The following table shows the devices used in the CPU module and applicable ranges.

- . Default Parameter-
Classification Type Device name - Reference
Points Range Sl el
) Page 293,
Input 8192 X0 to X1FFF Hexadecimal Section 5.2.1
Cannotbe set +———
. Page 293,
Output 8192 YO0 to YAFFF Hexadecimel Section 5.2.2
. Page 294,
Internal relay 8192 MO to M8191 Decimal Section 5.2.3
. Page 294,
Latch relay 8192 LOto L8191 Decimal Section 5.2.4
. . - . Page 294,
Bit device Link relay 8192 BO to B1FFF Hexadecimal Section 5.2.5
. . Page 295,
Annunciator 2048 FO to F2047 Decimal Section 5.2.6
' ' ) Page 298,
Link special relay 2048 SBO to SB7FF Hexadecimal Section 5.2.7
Internal user -
dovion ) Can be set (up Page 298,
Edge relay 2048 VO to V2047 Decimal |+, 29k words for | Section 5.2.8
internal user T 5. oo
Page 299,
St | 8192 S0 to S8191 Decimal ices i
ep relay (o} ecima deV|c?? in Section 5.2.9
: : . - total) 8" —
« Bit device Timer 2048 TO to T2047 Decimal Page 299,
(oonectsand. | Retenive tmer 0 (STO to ST2047) Decimal Section 5210
coils
« Word device Counter 1024 CO to C1023 Decimal Page 308,
(current value) Section 5.2.11
. . Page 311,
Data register 12288 DO to D12287 Decimal Section 5.2.12
. ' . . Page 312,
Word device Link register 8192 WO to W1FFF Hexadecimal Section 5.2.13
. ‘ . Page 313,
Link register 2048 SWO to SW7FF Hexadecimal Section 5.2.14
Function input 16 FXO0 to FXF Hexadecimal Page 314,
) ) Function output 16 FYO to FYF Hexadecimal Section 5.3.1
Bit device
P 316
Special relay 2048 SMO to SM2047 Decimal age 210,
Internal system Section 5.3.2
e Cannotbeset |
Page 314,
Functi ist 5 FDO to FD4 Decimal
unction register 0 ecima Section 5.3.1
Word device
Page 316,
Special regist 2048 SDO to SD2047 Decimal
pecial register 0 ecima Section 5.3.3
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- . Default Parameter-
Classification Type Device name - Reference
Points Range set range
Link input 16384 Jn\X0 to JN\X3FFF Hexadecimal
Bit device Link output 16384 Jn\YO to Jn\Y3FFF Hexadecimal
. . Link special relay 512 Jn\SBO to JN\SB1FF | Hexadecimal
Link direct c th " Page 317,
a6 Jn\WO to annot be se i
device Link register 16384 . Hexadecimal Section 5.4
JN\W3FFF
Word device
Link special register 512 j:tg\x?:; Hexadecimal
Modul Intelligent functi Un\GO to P 320
° -u © access Word device nietigen ulnc on 65536 . Decimal Cannot be set ag.e ’
device module device Un\G65535 2 Section 5.5
Index register or Index register or Page 322
standard device Word device standard device 20 Z0to Z19 Decimal Cannot be set Se(iion 5 6
register register '
P 326,
File register Word device File register 0 — Decimal s ag:.e 5.7
0 to 384K points ection .
D12288 to i "3 (i
Ext-ended data Word device Extgnded data 128K™ o Decimal !n total @ (in
register register D143359 increments of Page 330,
: 1K) Section 5.8
Extended link
X -en edin Word device Extended link register | 0 — Hexadecimal
register
Page 335,
Nesti — Nesti 15 NO to N14 Decimal C t be set
esting esting (o} ecimal annot be se Section 5.9
. . . P 336,
Pointer 409610 PO to P4095"10 Decimal a9e
Section 5.10
Pointer — Cannot be set
. i Page 339,
Interrupt pointer 256 10 to 1255 Decimal Section 5.1
. . . P 340,
Bit device SFC block device 32074 BLO to BL319™ Decimal a_ge
Section 5.12.1
1/0 No. specification N . Page 340,
Others X P — U0 to UFF™S Hexadecimal | Cannot be set .g
device Section 5.12.2
M instructi P 341,
acro Insfruction 10 VDO to VD9 Decimal age
argument device Section 5.12.3

*1
*2

*3
*4
*5
“6
*7

*8
*9

*10

The number of points for the LO2SCPU, LO2SCPU-P, L02CPU, and LO2CPU-P are 32K points (D12288 to D45055).
The number of points that can be actually used varies depending on the intelligent function module.

[TIManual for the intelligent function module used

The range for the LO2SCPU, L02SCPU-P, L02CPU, and LO2CPU-P is 0 to 64K in total.

The number of points for the LO2SCPU, LO2SCPU-P, L02CPU, and LO2CPU-P is 128 points (BLO to BL127).

The range for the LO2SCPU, L02SCPU-P, LO2CPU, and LO2CPU-P is U0 to U3F.

This device can be used in the CPU module whose serial number (first five digits) is "13012" or later.

For CC-Link |E Field Network, JONWO to JO\W1FFF are for RWw (8192 points), and JO\W2000 to JO\W3FFF are for
RWr (8192 points).

When changing the number of device points, refer to the precautions on ==~ Page 293, Section 5.2 (1).

The device point of the step relay for the CPU module whose serial number (first five digits) is "15101" or earlier is either
OK or 8K.

For the LO6CPU, LO6CPU-P, L26CPU, L26CPU-P, L26CPU-BT, L26CPU-PBT with a serial number (first five digits) of
"16042" or later, the pointer for auto assignment device can be used up to 32768 points by using the GX Works2. (The
PC parameters should be set. (==~ Page 362, Appendix 1.2 (8)))
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5.2 Internal User Devices

Internal user devices can be used for various user applications.

(1) Points for internal user devices

Set the number of device points to be used.

‘@ Project window = [Parameter] = [PLC Parameter] = [Device]

L Parameter Setting @
Built-in Ethernet Port Setting [ Buift-in 1/0 Function Setting | Adapter Serial Setting |
PLC Name [PLC System | PLC File |PLC RAS | BootFile | Program [sFc Device 1/0 Assignment |

Sym. |Dig. E:;"f Last'i;gl) Latg“dm La;z‘f{"’) Latg“dw Local Device Start | Local Device End

InputRelay | X |16 &K
OutputRelay | Y |16 &K
InternalRelay | M [ 10| &K
LatchRelay | L [10] &K
LinkRelay | B [15] 8¢
Annuncator | F |10 | 2
Link Special | 58 [ 16| 2t
EdgeRelay | V |10 2
StepRelay | 5 [10] 8¢
Tmer T (W] =
Retentive Timer | ST [ 10| 0K
Counter c|w| x
DataRegster | D |10 | 1X
LinkRegister | W |16 | &K
Link Special | SW [ 16| 2t
Index z (W] o

ot [ B ko [Pt i pes gl B

- Latch(2) : Unable to dear the value by using latch dear. Clearing will be executed by program.
Werd Device 250 KWords  5ean time is extended by the latch range setting (induding L).
o If the latch is necessary, please set the required minimum latch range.
Bit Device 44.0 KBits When using the local devices, please do the file setting at PLC file setting parameter.
File Register Extended Setting
Capadity 128 KPoints
Following setting are available
Device | Latch (1) | Latch (1) | Latch (2) | Latch (2) | Device No. | Device No. | when select "Use the following file”™
End End

Sym. Dig. | poings | start Start Start End in r:e rag\shfe‘r is‘t‘(:ir;g nffﬁTLc file setting.
- change of latch{2) of file register.
FleRegister |ZRR)| 10| 0K s B een e e
Extended Data D [10] 138K D12288  ID193399 | register/expanded link register of a part
Extendedline | W [ 16] 0k of fle register area.
Indexing Setting for ZR Device Pointer Extended Setting for Automatic-Assign Device
326it Indexing
@ Use 7 z | After (0 - 18)
 UsezZ
Print Window..._ | Print Window Preview | Advonledge XY Assgment | Defauit check | End Cancel

When changing device points, note the following.

» The points for the input (X), output (Y) cannot be changed.

» Set each device in increments of 16 points.

» Up to 29K words can be set for total internal user devices.

» The maximum number of points for a bit device is 32K. For an internal relay and link relay, the maximum
number of points can be set up to 60K.

* One point of the timer, retentive timer, and counter is regarded as one word device point and two bit device
points. (==~ Page 291, Section 5.2 (2))
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Point/

® When changing device points, the following refresh ranges must not exceed the corresponding device ranges.
 Link refresh with CC-Link IE Field Network master/local module
» Link refresh with CC-Link IE Field Network Basic
» Auto refresh with CC-Link
» Auto refresh with 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.

@ |[f 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 a programming tool.
[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.
[[1Operating manual for the programming tool used

(2) 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

» For bit devices, 16 points are calculated as one word.

X+Y+M+L+B+F+SB+V+S
(Bitdevicesize)=( 16 )

(Words)

« For the timer, retentive timer, and counter, 16 points are calculated as 18 words.
(T+ST+C)

16 x 18 (Words)

(Timer, retentive timer, or counter size) =
» For word devices, 16 points are calculated as 16 words.

_ (D+W+5SW)

(Word device size) = 16 % 16 (Words)
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(3) Device point assignment example

The following table shows device point assignment examples based on the device point assignment sheet in

Appendix.6.
: Numeric Number of device point 2 Restriction check
Device name Symbol i - -
notation Points Range Size (words)™ Points (bits)
Input relay”" X 16 8K (8192) | X0000 to X1FFF 216 512 | x1 8192
Output relay™? Y 16 8K (8192) | Y0000 to YAFFF 216 512 | x1 8192
Internal relay M 10 16K (16384) | MO to M16383 216 1024 | x1 16384
Latch relay L 10 4K (4096) | LO to L4095 216 256 | x1 4096
Link relay B 16 4K (4096) | B0OOO to BOFFF 216 256 | x1 4096
Annunciator F 10 1K (1024) | FO to F1023 216 64 | x1 1024
Link special relay SB 16 2K (2048) | SB000O to SBO7FF | = 16 128 | x1 2048
Edge relay v 10 1K (1024) | VO to V1023 - 16 64 | x1 1024
Step relay”” s 10 8K (8192) | SO to S8191 +16 512 | x1 8192
Timer T 10 2K (2048) | TO to T2047 x % 2304 | x2 4096
Retentive timer ST 10 2K (2048) | STO to ST2047 x % 2304 | x2 4096
Counter c 10 1K (1024) | CO to C1023 x % 152 | x2 2048
Data register D 10 14K (14336) | DO to D14335 x1 14336 —
Link register w 16 4K (4096) | W0000 to W4095 x1 4096 —
Link special register SwW 16 2K (2048) | SW0000 to SWO7FF x1 2048 —
29568
Total 63488
ot (29696 or less)

*1 The points are fixed by the system (cannot be changed) for the LCPU whose serial number (first five digits) is "15101" or
earlier. However, the points for the step relay (S) can be changed to 0.

*2 Up to 32K points can be set for each device (60K for the internal relay and link relay).

*3 Enter the values multiplied or divided by the number shown in the Size (words) column.
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5.2.1 Input (X)

Inputs are the device used to obtain the on and off information from external devices to a CPU module.
* Push-button switch

@ CPU module

g
- Selector switch Input (X) H
—

* Digital switch

(1) Concept of input
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 | %0 | b o
(0 I O 1 | contoller - ©
PB2 ‘ . V
N ()
Z I 1T \_/ |
PB16 ‘ ‘
| XOF |
O r—F O |
Lo ] oo
2\ e NN
Input circuit (external device) Program :_—; %
3 3
The input (X) can also be used for refresh target device (CPU module side) of remote input (RX) in CC-Link IE E B
Field Network, CC-Link IE Field Network Basic, or CC-Link. Ko %
o
g
Q
3

5.2.2 Output (Y)

The output (Y) is used to output control results in programs to external devices.
Signal lamp

N 7/
CPU module ‘@‘
7 AN
4

Digital display

|
]

Contactor
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5.2.3 Internal relay (M)

The internal relay (M) is a device for auxiliary relays used in the CPU module. All of the internal relay are set to off
when:

» the CPU module is powered off and then on,
« the CPU module is reset, or
 the latch clear is executed. (I~ Page 88, Section 3.4)

Point/

The internal relay cannot be latched (data retention during power failure). Use the latch relay (L) when latch is required.
(==~ Page 294, Section 5.2.4)

524 Latch relay (L)

The latch relay (L) is a device for auxiliary relays that can be latched inside the CPU module. During power failure,
on/off information are retained by the battery in the CPU module. The previous on/off information are retained even
after performing the following to the CPU module.

* Power OFF—->ON

* Reset

The latch relay is turned off by the latch clear operation.

Point/

Scan time is prolonged when the latch relay is used. (==~ Page 353, Appendix 1.2)

5.2.5 Link relay (B)

The link relay is an internal relay whose point is input in hexadecimal. In the range where the network parameters are
not set, this relay can be used as an internal relay or a latch relay.

» The range where a link relay is not latched: Same as the range for an internal relay
» The range where a link relay is latched: Same as the range for a latch relay

Point/’

When using a link device in the network module by using the points of the link register in the CPU module (default: 8192
points) or greater, change the points setting of the link register in the "Device" of the "PLC Parameter".
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526 Annunciator (F)

The annunciator (F) is an internal relay which can be effectively used in fault detection programs for user-created
system. Whenever an annunciator is turned on, SM62 turns on and the annunciator number is stored in SD62 to
SD79. By monitoring SD62 to SD79, the system can be checked for error and failure.

El When F5 is turned on, the corresponding annunciator number is output to the outside.

[Fault detection program]

X xip eET e )‘ SM62]  OFF— ON
SM62 | SD62 0—5
}—[BCDP sDhe2 KaY20 }‘ SD63 01

SD64 0—-5

Outputs number of SD65 0
the annunciator that turned on. ! i

sor 0|

Annunciator ON detection

(1) Turning on the annunciator

Use either of the following instructions.

(a) SET FO instruction
Annunciator turns on only on the leading edge 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 FO

instruction.

(b) OUT FO instruction
Since the processing is performed for every scan, the scan time is longer than the case of using the SET FOI

instruction.

Point />

If the annunciator is turned on with any instruction other than SET FO and OUT FO (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.
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(2) Processing after annunciator on

Whenever an annunciator is turned on, SM62 turns on and the following data are stored in SD62 to SD79. The
annunciator number in SD62 is registered to the memory for error history storage.

1) Turned-on annunciator numbers are stored in

SD64 to SD79 in order. a
SET F50 SET F25 SET F1023
TN T T T T
SD62| 0|=>| 50 50 50 3) SD63 value is
SD63 o|l— 1|— 2|—> 3 re incremented by "1".
s SD64 0|—>| 50 50 50
2) The annunciator number in SD65 0 —>| 25 25
SD64 is stored in SD62. SD66 0 > 1023 -
Up to 16 annunciator numbers
sSb67| 0 0| | can be stored
soro| o] | o] | o | o

The USER LED on the front of the CPU module turns on (red).

Point/’

Whether to turn on the USER LED can be set using the LED control function (I~ Page 169, Section 3.26).

(3) Turning off the annunciator

Use any of the following instructions.

(a) RST FO instruction

This is used to turn off the annunciator number that was turned on with the SET FO instruction.

(b) LEDR instruction

This is used to turn off the annunciator number stored in SD62 and SD64.

(c) BKRST instruction

This is used to turn off all of the annunciator numbers within the specified range.

(d) OUT FO 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 FO instruction, the off processing described in (4) in this section is not
performed. If the annunciator is turned off with the OUT FO instruction, execution of the RST FO LEDR, or
BKRST instruction is required.
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(4) Processing after annunciator off
» Data stored in the special register (SD62 to SD79) when the annunciator is turned off with the RST FO or

BKRST instruction
SET F50 SET F25 SET F1023 RST F25
s N N\ 2) If the existing annunciator number in SD64 is

SD62 0|—>| 50 50 50| —>| 50 turned off, a new annunciator number stored in

SD63 0 1 > 3 2 SD64 will be stored in SD62.

spe4| 0|—=| 50 50 50 50 \3) SD63 value is decremented by "1". If the SD63

SD65 0 —»| 25 25 1023 value is changed to "0", SM62 is turned off.

Spes| 0 0|—»[1023 ?: 0

spe7| 0 0 0 1) The specified annunciator number is deleted,

! ! ! ! ! ! ! ! ! ! and the other annunciator numbers in the register

addressed after the deleted one are shifted

SD79| 0 | | 0 | | O| | O| | 0| accordingly.

» Data stored in the special register (SD62 to SD79) after execution of the LEDR instruction

SETF50 SETF25 SET F1023 LEDR
™ o w o w7 Ta 2) The annunciator number in SD64 is stored

4« in SD62.

Sbez 0 50 50 50 25 o 3) SD63 value is decremented by "1".
SD63 0|— 11— 2| — 3[— 2 If the SD63 value is changed to "0", SM62 is
spbea| 0[—>| 50 50 50 P 25 turned off
SD65 0 0|—>| 25 25 / 1023 \
SD66 0 0|—>|1023 0
SD67 0 0 0 0 / 0 1) The annunciator number in SD64 is deleted,
and the other annunciator numbers in
E : i i i i i i i i the register addressed SD65 and after are
SD79| 0 | | 0 | | 0| | 0| | 0| shifted accordingly.

Point />

[SNe)]

SN

If the LEDR instruction is executed while the annunciator is on and at the same time the operation continuation error that has i =)
higher priority than the annunciator has occurred, the LEDR instruction clears the higher priority error. To execute the LEDR = %
instruction, remove the error whose priority is higher than that of the annunciator. s
o C

Q ®

g%

—~ 0

s e

* LED indication —=
[]

(7]

When all of the annunciator numbers in SD64 to SD79 turn off, the USER LED will turn off.
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5.2.7 Link special relay (SB)

The link special relay (SB) is a relay that indicates communication status and error detection status of the CC-Link IE
Field Network master/local module or the CC-Link system master/local module. The relay is turned on or off according

to various factors that occur during data link. Status of the data link can be confirmed by monitoring the link special
relay.

[ IManuals for each network module

5.2.8 Edge relay (V)

The edge relay (V) is a device in which the on/off information from the beginning of the ladder block. The EGP/EGF
instructions only can be used. The edge relay of the same number cannot be set.

X0 X1 Xio Vi
}—( 4%

I
\—>Stores on/off information of X0, X1, and X10.

El Detecting a leading edge and execute it in the program configured using index modification

[Program example]
SM400

— MoV Ko Z1 T Clears index register (Z1).
Specifies the number of repeats
{FOR Ki0
- ] (10 times).
xozt T vozt Turns on M0Z1 for 1 scan, followed
| A )
! ‘ Mozl by rise of X0Z1.
SM400
| [ING Zl T Increments (+1) index register (Z1).

[NEXT T Returns to FOR instruction.

*1 The on/off information for X0Z1 is stored in the V0Z1 edge relay. For example, the on/off information of X0 is stored in
V0, and that of X1 is stored in V1.

[Timing chart]
ON
X0 OFF L
ON Turns on for 1 scan by rise of X0.
WhenzZ1=0| VO OFE 1 1
ON

moore ] (N

1 scan

ON
X1 OFF f
ON :
Turns on for 1 scan by rise of X1.
WhenZz1=1| V1 OFF l
ON

M1 OFF 1

1 scan
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5.2.9 Step relay (S)

This device is provided for SFC programs. (L1 MELSEC-Q/L/QnA Programming Manual (SFC))

5.2.10 Timer (T, ST)

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.

(1) Timer types
Timers are mainly classified into the following two types.
» Timer of which value is set to 0 and contact is turned off when a coil is turned off
» Retentive timer that holds both the current value and contact status even if the coil is turned off

Also, each timer has low-speed and high-speed timers.
Timer Timer Low-speed timer

L High-speed timer
Retentive

) Low-speed retentive timer
timer

High-speed retentive timer

(2) 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. (Example: For the OUT TO instruction, the low-speed timer is specified, and for the OUTH oo
NN

TO instruction, the high-speed timer is specified.) ©5
=1

» The same device is used for the low- and high-speed retentive timers, and the type is determined according g %
[V

to the instruction used. (Example: For the OUT STO instruction, the low-speed retentive timer is specified, ;1) c
[2}

and for the OUTH STO instruction, the high-speed retentive timer is specified.) % g
-g

o

3
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(3) Low-speed timer

This type of timer measures time in increments of 1 to 1000ms. The default is 100ms (in increments of 1ms)
\Q Project window = [Parameter] = [PLC Parameter] = [PLC System]
Timer Limit Setting

Enter a value. e I Lowe Speed | 100 ms {1ms--1000ms) I
High Speed |10'UU ms (0.01ms--100ms)

Timer counting starts when its coil is turned on, and the contact is turned on when the current value reaches the
set value. The timer's coil is turned off, the current value is changed to "0" and the contact is turned off.

[Program example]

X0 K10
}—{ } TO ){ When X0 is turned on, coil of TO turns on, and the

contact turns on after 1s. (when unit of the timer is set

to 100ms)
[Timing chart]

ON
X0 OFF
ON
Coil of TO OFF
1s |
|ON

Contact of TO OFF 4 Y

(4) High-speed timer

This type of timer measures time in increments of 0.01 to 100ms. The default is 10.0ms (in increments of 1ms)

‘“@ Project window = [Parameter] = [PLC Parameter] = [PLC System]

Timer Limit Setting

Low Speed | 100 ms  {1ms--1000ms)

Enter a value. = | Hohspezd | 1009 s (0,01ms-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.

[Program example] / High-speed timer indication
X0 H K50 ]
f—————(T200 When X0 is turned on, coil of T200 turns on, and the
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 |
“ION
T200 contact Y
contaci OFF T
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(5) Retentive timer

This timer measures the period of time during which the coil is on. 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

CHAPTER 5 DEVICES

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. The current value and the
contact off status can be cleared with the RST STO instruction.

[Program example]

¥

K200

X1
f——4—AoRsT STO

[Timing chart]

X0

Coil of STO

Current value
of STO

Contact of
STO

RST STO
instruction

X1

the timer is 100ms.
Retentive timer indication

X0 on time is measured for 20s when unit of

When X1 is turned on, STO contact is reset

and the current value is cleared.

Xo

Instruction execution

ON

ON
OFF
ON (
OFF «
\ 155 | 5s i
\ | 1
0 <1 to 150 4 X151t0200
Current value is held even if 3
the coil is turned off. ON ‘
OFF
Contact remains on even if the coil is
turned off.
OFF

M
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(6) Timer processing and accuracy

(a) Processing
When the OUT TO or OUT STO 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.

[Program example]

X0 Kig
} TC

[Processing at execution of OUT TO instruction]

END OuT TO END
| I

———> Processing
- Coil ON/OFF
- Current value update

= Contact ON/OFF
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CHAPTER 5 DEVICES

(b) Accuracy
The value obtained by the END instruction is added to the current value when the OUT TO or OUT STO
instruction is executed. The current value is not updated while the timer coil is off even if the OUT TO or OUT
STO instruction is executed.

Timer limit setting=10ms, Setting value of T0=8 (10ms x8=80ms), Scan time=25ms

ik

Contactof TO |OFF 1

END \END \END \END {END . END
processing Eprocessing Eprocessing Eprocessing Eprocessing E processing
B Bt Bt
| | o] | | | |
12901 2 3 1 2 11 20 3 201203
10ms counting —+——+H—"+——"F+—++H—"F——F—+H—"1—H
kH cod bl Co b Cod
Count at rY ' ' ' '
execution of the 2\ \ \ \ |3
END instruction , i : ; '
Current value : ¥' : X: : X: . ¥' : : .
of TO : >< ol+2=2 >:<2I+3=5 >< 5I+2=7 : 7I+3= .
ON 1 ol ol | | . |
External input  |ofF : : : : : : : : : : :
to X0 b Lo Do b Lo Lo
i ION | | L o o ] 1
X0 of CPU i I R L L j I
oFF & b Lo o b o
module T R T
5 1 ON | N M| H R
Coil of TO OFF : | | o I
1 o b ol o
1 Co | 'ON | L
1 o o o o
T T T T T ! 1 ! 1
1 ' 1 i 1 i I I 1
: : : ' |
)
1
1

1 1 | 1 1 1
Scan time (—25ms—)I(—25ms—)=<—25m$—>=(—25m§—>=(—25m§—)=(—25ms g S
R R T D T R R 33
cll : : 49
38
Accuracy from when the coil of the timer turns on until e c
when the contact of the timer turns on =8
- (1 scan time + timer limit setting) to (1 scan time) ) 5
- ) ) o
Timing when the coil of the timer turns on g
Input reading timing @

Accuracy of the timer response that is from reading input (X) to output the data are up to "2-scan time + timer
limit setting".
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(7) Precautions for using timers

(a) Use of the same timer

Do not use the OUT TO or OUT STO instruction that describes the same timer more than once within one
scan. If used, the current timer value will be updated by each OUT TO or OUT STO instruction execution,
resulting in incorrect time measurement.

(b) When the timer is not executed in every scan

Current values are not updated for every scan, resulting in incorrect time measurement. While a coil of a timer
is on, do not make the OUT TO or OUT STO instruction jumped to any other part with another instruction such
as CJ.

For subroutine programs where a timer is provided and a coil is on, use the timer once in each scan.

(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 TO or OUT STO instruction is executed.

(e) Timer setting value and timer limit setting

Set the timer to meet the following condition:

Timer setting value g Scan time <4+ Timer limit setting

L Parameter Setting

PLCName FLE System JPLC File [PLC

H—CT0" > (SD526,D527)

Timer Limit Setting

Low Speed | 100 ms {1ms—-
High Speed | 1999 ms (nuotn

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.
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EI 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 ){ p——70 ){

L Parameter Setting L Parameter Setting

PLC Mame L FLC File |PLC ] FLCFie |FLCI
- Iim-er-l_in;itéagzinﬁ E=====] o, Tirnet Limik Setking
Y Low Speed | 100 ms {1ms-- : Low Speed | 100 ms {1ms--
P Y T R
-H-igh-SEee-d- ottt TU.-UI-I'(' [ High Speed 10.00 s {001 =
ssmmssmssmmsmman?
Timer setting value <  Scantime < Timer limit setting Timer setting value => Scantime + Timer limit setting
(100ms x1=100ms) (20ms) (100ms) (10.00ms x10=100ms) ~— (20ms) (10ms)

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":

El 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 (T0) 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) X0 KA1
i} (70 >
Program END END END END
: : : :
100ms I ! I I
counting : : T == :
Count at . . s .
execution
usedion o] L] [le——[] X
instruction ! ! ! \ If the coil is turned on for
Current ; ; ; this period, the contact
value of TO : 0 : 0 : 0 L E\\ is simultaneously turned
1 1 1 ON 1 \ on because the count at
xo OFF . . § . execution of the END
[ [ [ ON ! instruction becomes
Coil of TO OFF; X : ) equal to or larger than
! ! ! ON ! the timer setting value.
Contact OFF} : X ' = ~
of TO ! ! ! !
. 20ms . 20ms . 20ms .
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EI 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
it (T0
Program __END END END / END
: : : :
100ms N ' 2! 1 !
counting —F — . I‘\. ~—
Count at 1 \\‘. u 0
execution ! !
of the END _#
instruction ' ' ! \ 1f the coil is turned on for|
Current T T T 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, . Vg . execution of the END
1 1 1 ON 1 instruction becomes
Coil of TO OFF, : : equal to or larger than
Contact OFF: ' ! ON ! \the timer setting value.
of TO . . . .
! 110ms ! 110ms ! 110ms !

(f) When the set value is changed after time-out

Even if the set value is changed to a larger value, the timer remains timed-out and does not start the operation.

(g) When using multiple timers
When using multiple timers, provide the timers from the last one to be measured because current value of the
timers are updated upon execution of OUT TO or OUT STO instruction.

306



El Creating an on/off ladder using two timers

[Correct program example]

Coil of T1 is turned on for one scan after TO is turned on.

CHAPTER 5 DEVICES

TO K10
} T Measures for one second after TO is turned on.
T1 K10
f T0 i Measures for one second when T1 is off.
TO
f MO Alternates on and off once every second.
OouT™ ouTT1 OUT T1 OUTT1 OUTT1 ouTT™ ouT T
;OUT TO ;OUT TO OUTTO :OUTTO ouTTo OUTTO :OUTTO
END processing | |END processing | Er':‘)[c)essing |END processing | |END processing Sﬁ',?essing END processing
f i ; e B ; —
ON _ o _ I
Coil of TO | OFF y OFF
ON o R
Contact
of TO OFF _ ] vy OFF
Current - = - = - = - = —
valieofTo 00— oxXa 910 __ ), C R
2 1s g ON
Coil of T1 | OFF o L b yOFF
ON
Contact y
of T OFF y OFF
Current - - - -
value of T1 - - oo __ oXid ___9X10__10Xo
e 15—
[Incorrect program example]
Coil of T1 is turned on for one scan after TO is turned on.
K10
T0 Measures for 1 second when T1 is off.
Ko
T Measures for 1 second after TO is turned on.
MO Alternates on and off every second.
OuT TO OuT T0 OuT T0 OuT T0 OUTTO OUTTO
ouTT™ ouTm™ ouTT™ ouT ™ OuUTT1 ouTT™
END processing | |END processing END processing| | END processing | Er’}',Eessmg |END processing
T L R e -—- L — I
ON o o o ;
Coil of TO | OF| OFF
ON __ - i
Contact i '
10 OFF: _ o PFF
Current - = -— = - == :
valieofto L 00— _oxXa 90 - 10X0
!: 1s :! ON
Coil of T1 |OFF _ o OFF
ON
Contact
of T1 OFF OFF
Current - - - -
value of T1 __ ___ X X2 - 9X10__10X0

|« 900ms

Y

T— Because current value is updated in a scan where TO is timed out,

the count starts from 1 or larger value.
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5.2.11 Counter (C)

The counter (C) is a device that counts the number of rises for input conditions in programs. When the count value
reaches the set value, its contact is turned on.

(1) Counter type

The following counter is available.
» Counter that counts the number of rises for input conditions in programs

(2) Counting

(a) When OUT CO 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 timer value is not updated and the contact is not turned on.

[Program example]

X0 Kio
} Go

[Processing at OUT CO instruction (X0: OFF to ON)]

END OuT Co END
1 I

—— > Processing
+ Coil ON/OFF
- Current value update

- Contact ON

(b) Current value update (count value + 1)
The current value is updated (count value + 1) at the leading edge (off — on) of the OUT CO 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 CO
instruction.

[Program example]

X0 Kio
| co

[Current value update timing]

END OUT CO END OUT CO END OUT CO
Program !

X0 OFF

|
T
I
I
I
I

Coil of CO OFF T l f
! !

Current value update Current value update
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(3) Resetting the counter
To clear the current value and to turn off the contact of the counter, use the RST instruction. At the time of
execution of the RST instruction, the counter value is cleared, and the contact is also turned off.

(a) Precautions for resetting the counter
Execution of the RST instruction also turns off the coil of counter. If the execution condition for the OUT
instruction is still on after execution of the RST instruction, turn on the coil of counter at execution of the OUT

instruction and update the current value (count value + 1).

[Program example]
M{IJ K10
I

co
f———{RsT GO

In the above program 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 instruction

clears the execution 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 instruction. (The current

value is changed to 1.)

END OUT CO RSTCO END OUTCO RSTCO END
1 1 1 1 1 I 1

Program

ON

MO OFF l

ON
Coil of CO  OFF l T

Current value Current value is updated
update, turning Turning off the since the coil of CO turns
on the contact coil of CO on from off.

RST CO OFF

Count value cleared, the contact turned off

To prevent the above, it is recommended to add a normally closed contact of the OUT instruction execution to
the condition for the RST instruction execution so that the coil of CO does not turn off while the execution
condition (MO0) of the OUT instruction is on.

[Modified ladder program]

M(IJ K10
I

GO Mo
F—f—ARsT Ge
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(4) 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 instruction. The maximum counting speed is calculated by the following formula:
] «n: Duty (%)
X T[times/s] « T: Execution interval of the OUT
instruction (sec)

Maximum counting speed (Cmax) = %)

*1 Duty (n) is the ON-OFF time ratio of count input signal, and is expressed as a percentage value.
T2

. > = 0,
WhenT1= T2, n T1+T2x100ﬂ:
] 4 T1 0
WhenT1<T2,n T1+T2x100/o

‘ T1 | T2
loN |

|
,I
Count input signal OFF |

Point/’

The maximum counting speed can be increased by placing multiple counters within one scan. At this time, use the direct
access input (DX) for the counter input signal. (==~ Page 51, Section 2.6)

ouT ouT ouT ouT ouT

END cO cO CO END c[O cO
I I I I I I I

Program

Execution interval of
the OUT C[ instruction
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5.2.12 Data register (D)

The data register (D) is a memory in which numeric data (-32768 to 32767, or 0000 to FFFFy) can be stored.

(1) Bit structure of the file 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
o [

The most significant bit is a sign bit.

Point />

Data register area handled as signed data. In the case of the hexadecimal notation, 0000y to FFFFy can be stored.
However, because the most significant bit represents a sign bit, decimal values that can be specified are -32768 to 32767.

(b) Using in a 32-bit instruction
For a 32-bit instruction, two consecutive points of the data register (D,, and D,,,4) are the target of the
processing. The lower 16 bits correspond to the data register number (D)) specified in the program, and the

higher 16 bits correspond to the specified data register number + 1.

EI When D12 is specified in the DMOV instruction, D12 represents the lower 16 bits and D13 represents the
higher 16 bits.

MO
b——{omov  Ks00000  DJ2

Processing target: D12, D13
| b1z | b1z |

‘Upper 16 bits‘ Lower 16 bits‘

Data of -2147483648 to 2147483647 or 00000000 to FFFFFFFFy 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.)
(2) 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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5.2.13 Link register (W)

The link register (W) is a data register with a device number represented in hexadecimal. The area where not used in
network parameter can be used as a data register. In the link register, numeric data (-32768 to 32767, or 0000 to
FFFFy) can be stored.

(1) Bit structure of the file register

(a) Bit structure and write/read unit

One point of the link register consists of 16 bits, and data can be written or read in units of 16 bits.
b15 to b0

The most significant bit is a sign bit.

Point/’

Link register data are handled as signed data. In the case of the hexadecimal notation, 0000, to FFFF, can be stored.
However, because the most significant bit represents a sign bit, decimal values that can be specified are -32768 to 32767.

(b) Using in a 32-bit instruction
For a 32-bit instruction, two consecutive points of the data register (W,, and W,,.)are the target of the

processing. The lower 16 bits correspond to the link register number (W,)) specified in the program, and the

higher 16 bits correspond to the specified link register number + 1.

EI When W12 is specified in the DMOV instruction, W12 represents the lower 16 bits and D13 represents
the higher 16 bits.

MO
——{bMov  Ksocooo0 w12

L>Processing target: W12, W13
[ wizs [ w2z ]

‘Upper 16 bits‘ Lower 16 bits‘

Data of -2147483648 to 2147483647 or 00000000 to FFFFFFFFy 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.)

(2) 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/’

When using a link device in the network module by using the points of the link register in the CPU module (default: 8192
points) or greater, change the points setting of the link register in the "Device" of the "PLC Parameter".
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5.2.14 Link special register (SW)

The link special register (SW) is a register that stores communication status and error detection status of the CC-Link
IE Field Network master/local module or the CC-Link system master/local module. Because the data link information is
stored as numeric data, error locations and causes can be checked by monitoring the link special register.

[ IManuals for each network module

S82IA8(] J8S [BUJOIU| Z°G
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5.3 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.

5.3.1 Function devices (FX, FY, FD)

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.

EI When FX0, FY1, and FD2 are used in a subroutine program, and if X0, M0, and DO are specified with a
subroutine program call instruction, the following data passing are proceeded.

» On/Off data of X0 — FX0
* On/Off data of FY1 — MO
» Data of DO — FD2

[Calling program] [Subroutine program]

X0 [ PO FX0
—fcaL PO X0 MO Do 1 — MoV F?Z RO

{sET FY1

[RET

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.

(1) 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.

(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 direct devices of the CPU module (DX) and annunciator (F) can be used.
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(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 of 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.
* Aone-word instruction uses one word only.

}—{ ——{caupP PO DO ){ " }—{ F—mov RO FDO ){
t : |

Data are stored in DO (1 point).

* Atwo-word instruction uses two words.

}—{ F—T{cawp PO DTU ){ " }—{ —{bmov RO FI|30 ){
S

Data are stored in DO and D1 (2 points).

» At a destination using 32-bit multiplication or division, four words are used.

PO
M1
}—{ F—{caup PO L}o ){ ——{p+ Ro R10 F[TU)‘
p

Data are stored in DO to D3 (4 points).

* Word devices of the CPU module can be used.

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.

PO
}—{ —{cawr Py Do ){ D+ Ro R10 FDO

L——{mov Ko D3

Since DO to D3 are used for FDO, D3 cannot be
used in the subroutine program.

s80IAe WelsAS |eulslu| £°G

(a4 ‘Ad "Xd) seoinep uopouny L°¢'G
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5.3.2 Special relay (SM)

The special relay (SM) is an internal relay of which details are specified inside the CPU module, and the CPU module
status data are stored in this special relay.
[TIMELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and Inspection)

5.3.3 Special register (SD)

The special register (SD) is an internal register of which details are specified inside the CPU module, and the CPU
module status data (such as failure diagnostics or system information) are stored in this special register.
[TIMELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and Inspection)

316



CHAPTER 5 DEVICES

5.4 Link Direct Devices

The link direct device allows direct access to the link device of the CC-Link IE Field Network master/local module.
Regardless of the link refresh of the CPU module, the direct reading/writing from/to the link device of the CC-Link IE
Field Network master/local module can be done by using a program.

(1) Specification method

Specify by the following network number and device No.

Specification method: J[]\ []

L Device No.

*Link input (RX) ==xeeeeeeees X0 to 3FFF
* Link output (RY) +==cveevee- YO to 3FFF
- Link register (RWw) «+«----- WO to 1FFF
- Link register (RWr) +=+==---- W2000 to 3FFF
- Link special relay (SB) ----- SBO to 1FF

- Link special register (SW) -- SWO to 1FF

Network number ---- 1 to 239

(2) Application example
"J2\W10" is for the network No.2 and the link register 10 (W10).

CC-Link IE Field
Network master/local
MOVP K100 J2\W10
}_{ Nvm]_{ module of network
number 2
LWo o
IS
1 1 C
3
=
|}
LW10 3
Q
o
@
<.
Q
@
w

=
NI
NN

For the bit device (X, Y, B, SB), specify by the digit.

[Ex] J1Kk1X0, J10\K4BO
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(3) Specification range
The link devices, which are out of the range specified by the refresh parameter, can be specified.
(a) Writing

Write data within the link device range, which is set as the send range in the Common Parameter of the
network parameter and out of the refresh range of the refresh parameter

CC-Link IE Field Network

~ CPUmodule Egter/locgl module
Wo SB O t
Link range
Refresh range T
Send range

|
|
!
|

Write range

Although the writing within the link device range, which is set as the refresh range in the Refresh Parameter,
can be done, the data of link device in the link module will be rewritten when a refresh occurs. When write to
the link device by using the link direct device, write the same data to the corresponding device of the CPU
module, which is set in the Refresh Parameter.

El Writing to the link device which is set as the refresh range
[Settings of the refresh parameter]

* Network number: 1
* Device of the CPU module: WO to 3F
* Device of the CC-Link IE Field Network master/local module: SWO0 to 3F

[Program]
"100" is written to CC-Link IE Field

F‘[MOV K100 W1 Network master/local module SW1 when

a refresh occurs.

MOV W1 J1\SWA1 "100" is written to CC-Link IE Field

Network master/local module SW1 when
the MOV instruction is executed.

[Writing timing] CC-Link IE Field Network
CPU module master/local module
n T 1
‘ F——{MOV K100 W1 Writing at ‘ ‘ ‘
—‘ instruction
| execution P |
‘ L MOV W1 J1\Swi1 wo } | | ‘
! W1 ————>SW1 !
‘ Writing at instruction ‘ ‘ ‘
| execution Cl |
- - L /]

Writing by a refresh

When the writing by the link direct device is done in the write range of the other station, the data will be
replaced with the received data during the data reception from the other station.
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(b) Reading
The reading of the link device range of the CC-Link IE Field Network master/local module can be done.
The writing/reading by the link direct device can be done only for a single CC-Link IE Field Network
master/local module per network number. For instance, when more than two CC-Link IE Field Network
master/local modules are connected with the same network number, the writing/reading by the link direct
device can be done only for the network module with the smaller slot number.

EI When the CC-Link IE Field Network master/local modules (Station No.1 and Station No.2) are connected
as Network No.1 as shown below, the usage of the link direct device is allowed only for the network
module of Station No.2.

Network No.1

5] A 0]
3l |z

Station Station
No.2 No.1

NI
NI

Writing/reading using link
direct devices not allowed

Writing/reading using link
direct devices allowed

(4) Difference between the link direct device and the link refresh

The following table shows the difference between the link direct device and the link refresh

Item Link direct device Link refresh

Link register JO\WO to WO to
Notation in the program Link special relay JO\SBO to SBO to

Link special register JO\SWO to SWO0 to
Number of steps 2 steps 1 step
Access range of the CC-Link IE Field Network master/local The range that is set in the
module JONO to 3FFF Refresh Parameter
Guaranteed range of access data 2 words (32 bits) unit

For the network parameters, common parameters, and refresh parameters, refer to the following.
[TIMELSEC-L CC-Link IE Field Network Master/Local Module User's Manual
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5.5 Module Access Devices

5.5.1 Intelligent function module device

The intelligent function module device allows direct access from the CPU module to the buffer memories of the
connected intelligent function modules.

(1) Specification method

Specify the 1/0 number and buffer memory address of the intelligent function module.
Specification method: U \GO

T—» Buffer memory address (setting range: 0 to 65535 in decimal)

Start I/0O number of intelligent function module

- Setting: First 2 digits of start /O number expressed with 3 digits

X/Y1FO === X/Y1FO
Specification: 1F
» Setting range: 00H to FFH

(2) Application example
When the L60AD4 high-speed analog-digital converter module is connected in the position of the start I/O
number X/Y050, specify the device as shown below to store digital output values of CH.1 to CH.4 into DO to D3

accordingly.
us\ L60AD4
———[BVMOV Gt DO K4 ( h
11| CH1 Digital output value
12 | CH2 Digital output value
13 | CH3 Digital output value
14| CH4 Digital output value
. J
E i El =
ERICD E E
olEsee
ol [FfEll - =1=
Point”

If the intelligent function module device is used, device comments can be attached to the buffer memory.
[T 10perating manual for the programming tool used
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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. (Example: "MOV U5\G11 D0")
* 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. (Example:
"+ U5\G11 DO D10")

Point/’

Instead of using the intelligent function module device in the program more than once to write or read buffer memory data,
use the FROM or TO instruction once in one place so that the processing speed increases.

us\
| r
— | [movP Ko G10 ki
us\
r
[movP K10 G11 ki
us\
r
[MOVP K5 G12 ki
us\
r
[MovP K100 G13 ki
~
— | [movp Ko DO 1
[movp K10 D1 1
~ Writes data to a device
[Movp K5 D2 1 such as data register (D) o
[6)]
5
-
[movp K100 D3 1 ) %
[
L——7o H5 K10 DO K4 T Writes data once in the program 8
]
[72]
o
o]
<
=
[0]
(2]

For the buffer memory address and application, refer to the manual for the intelligent function module used. For
the FROM or TO instruction, refer to the following.
LCIMELSEC-Q/L Programming Manual (Common Instruction)

921A8p 9|Npow uonouny Juabieiul |'s'S
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5.6 Index Register/Standard Device Register (Z)

5.6.1 Index Register (Z)

The index register is used for indirect specification (index modification) in programs. Index modification uses one point
of the index register.

X0
—MOovP K5 0
SM400
j——{&BcD DOZD  K4Y30
Specify the index register by one point

(16 bits).
The index register has 20 points (Z0 to Z19).

(1) Bit structure of the index register
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
o bobop oo [

The most significant bit is a sign bit.

Point/’

Link register data are handled as signed data. In the case of the hexadecimal notation, 0000, to FFFF can be stored.
However, because the most significant bit represents a sign bit, decimal values that can be specified are -32768 to 32767.
(When using T, TS, or C device, specify the values within the range of -16384 to 16383.)

(2) Using in a 32-bit instruction
The processing target is Z, and Z,,,4. The lower 16 bits correspond to the specified index register number (Z,),

and the higher 16 bits correspond to the specified index register number + 1.

El 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.)

}—{ | [bMov DO 72 ){

Processing target: 22, Z3
z3 | =z

‘Lower 16 bits‘Upper 16 bits‘
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(3) When using 32-bit index modification

For the file register (ZR), extended data register (D), extended link register (W) using the serial number access
method, 32-bit index modification using two points of the index register is available.
The following two kinds of methods can be used to specify the index register.

» Specify the range used for 32-bit index modification.

» Specify the 32-bit index modification using "ZZ".

For details on specification of the index register, refer to the following.
[CIMELSEC-Q/L Programming Manual (Common Instruction)

5.6.2 Standard device register (Z)

By using the index register between register operations, operations can be executed at a higher speed. The index
register used in this case is called the standard device resister.
[TIMELSEC-Q/L Programming Manual (Common Instruction)

(1) Device number

Since the standard device register is the same device as the index register, pay attention not to use the same
device number when using the index modification.

(2) 19181604 BOIABP pIBPUBRIS Z°9°G

(2) Je1s1B69yY @21n0(q plepuelg/ialsibay Xapu| 9°'G
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5.6.3 Saving and restoration of the index register

The CPU module performs the following when switching from the scan execution type program to the interrupt/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

Configure the setting for saving and restoration using a programming tool.

‘@ Project window = [Parameter] = [PLC Parameter] = [PLC System]

Selecting this Interrupk Program § Fixed Scan Program Setking

saves or restores ———» | High Speed Execution
index register data.

When not writing data to the index register during interrupt/fixed scan execution type program, select "High
Speed Execution" in the Interrupt Program/Fixed Scan Program Setting area. This setting enables faster program
switching because saving and restoration are not performed.

(2) Processing of the index register

(a) When "High speed execution" is not selected

for scan execution
type program

1) The CPU module saves the index register 2) The CPU module restores the index
values and passes them at program register values saved at program switching.
switching. ‘ ‘ .
i Scan execution iSwitchingi |nterrupt/fixe_d iRestoredi Scan execution
Execution program ! type program ! I scan execution }H} type program
! ! | type program !
Ind ist | i iPassedi *1 i i
ndex register value . z0-= T T Z20=1-20=3 | | 20 =
! Savem ! ! | | _[Restored
| | I I |
Index register save area | K' | | |
| | I I |
| | I I |
! Z0=0 20=1  z0= 1z0=1 Z0 =
| I I |
| I I |
| I I |

*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

2) If data are written to the index register, the values of
the index register used in the scan execution type program
will be corrupted at program switching.

1) The CPU module does not save index register
values at program switching.

3) The index register
/ values are not saved.

type program

| - Interrupt/fixed |
_ | Scan execution  Switching; scan e?(eclzﬁtion iRestored Scan execution

Execution program | type program | i i | type program
| | | type program | | type prog
| | I | |
| | I | |

Index register value ! _ Passed, 4 70 n_Passed, _
! Z20=1 : : 2*(1)-1 Z0=3 : : Z0=3
3 T T

Save area of index register | | | | |
| | I | |
| | I | |
| Z20=0 1Z0=0| Z0=0 120 =0, Z0=0
| | I | |
| | I | |
| | I | |

[ for scan execution J

*1 The Z0 value is changed to 3 in the interrupt program.

Point/’

When writing data to the index register, use the ZPUSH or ZPOP instruction to save and restore the data. (L1 MELSEC-Q/L

Programming Manual (Common Instruction))

(3) Processing of file register block numbers

1) The CPU module saves the block numbers of
the file register and passes them at program
switching.

2) The CPU module restores the block
numbers of the file register saved at
program switching.

/

i i i i i
| o Interrupt/fixed .
£ eoution oroaram i Scan execution | _Switchin i scan execution EM i Scan execution
prog | type program i | typeprogram | ' type program
! I, + ’ ;
1 ! 1 | |
Block No. of i Block 1 | Passed | [RSETKO] 1 1 Block 1
file register oc i i - | |
9 i Saved) | i Block 1= 0 i i Restored
i i i l |
1 ! 1 | |
: | | : ‘
Save area . Block 0 i Block1 | Block 1 | Block 1 } Block 1
1 ! 1 | |
1 ! 1 | |
I ! 1 I |
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5.7  File Register (R, ZR)

These device are provided for extending the data register.

DO DO N\
Data register 12K points Data register 12K points
1 1 4’ 1 1
e — |
RO <
File register Data register can be
extended.
I )

(1) Specification methods

The following two methods are available.
» Block switching method (R)
» Serial number access method (ZR)

(a) Block switching method (R)
The file register points used are divided and specified in units of 32K points (R0 to R32767).
When multiple blocks are used, the desired block is specified with the block number by the RSET instruction.

RO
Ay [RSET K1 ] RO specification
for block 1 : Block O
L— MoV ©o RO 1 R32767
RO
RO specification
R R
— RSET K ] for block 2
Block 1
L— {mMov DO RO T R32767
—— R0
Block 2

(b) Serial number access method (ZR)
Afile register exceeding 32K points in size can be specified using consecutive device numbers.
Multiple blocks of a file register can be used as a continuous file register.

—{mMov o ZR32768
ZR0O
—{mMov Do ZRE5536 | ——————— : (Block 0)
ZR32767(
—> ZR32768
(Block 1)
ZR65535|
—> ZR65536
: (Block 2)
NANNANANANANANANANANINN
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Bit structure of the file register

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
Rn| 0 0 o

T—The most significant bit represents a sign bit.

When using a 32-bit instruction
The processing target is R, and R,+1. The lower 16 bits corresponds to the file register number (R,) specified in

the program, and the higher 16 bits corresponds to the specified file register number + 1.

El When R2 is specified in the DMOV instruction, R2 represents the lower 16 bits and R3 represents the
higher 16 bits.

}—( | [bMOY DO R2 ]{

Processing target: R2, R3
RZ | R

‘Lower 16 bits‘Upper 16 bits‘

Data of -2147483648 to 2147483647 or 00000000y to FFFFFFFF 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.)

File register data registration

The standard RAM is available as a memory media for storing file register data.

File register size

The standard RAM can store the data up to the following size. Note that, however, if the standard RAM is used
other than as the file register, available points are decreased. (==~ Page 31, Section 2.1)

CPU module Points
LO2SCPU, L02SCPU-P, L0O2CPU, LO2CPU-P 64K
LO6CPU, LO6CPU-P, L26CPU, L26CPU-P, L26CPU-BT, L26CPU-PBT 384K
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(6) Setting method

(a) File register setting

When using a file register, select "Use the following file". (Set in the same way when using an extended data
register (D) or an extended link register (W).)

\@ Project window = [Parameter] = [PLC Parameter] = [PLC File]

File Register
" Mot used
~
Corresponding Memory | J

Select "Use the following file"——> |+ Use the Fallawing File

Corresponding Memory |

File: Marne MATN

Capaciky 128 K Paoinks
(1K--354K Painks)
[ Transfer ko Standard ROM at Lakch data backup operation,

Following settings are available in device setting

when select "Use the Following file" and specify capacity.
-Change of latchi2) of file register,

-Assignment to expanded data register/expanded link
reqgister of part of file register area,

Correspondin .
CPU module P 9 File name Capacity !
memory
L02SCPU, L02SCPU-P, LO2CPU, LO2CPU-P 1 to 64K points
LO6CPU, LOBCPU-P, L26CPU, L26CPU-P, L26CPU-BT, Standard RAM Any name )
1 to 384K points
L26CPU-PBT

*1 The total points of the file register (ZR), extended data register (D), and extended link register (W).

Point/’

When using the file register, it is shared by all the programs to be executed. A file register file is created after the parameters
specified in "Corresponding Memory" and "File Name" are written to the CPU module. When 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 in the specified drive, "PARAMETER ERROR" (error
code: 3002) occurs.

(b) Device setting
The points of the file register (ZR) can be set in the File Register Extended Setting.

‘@ Project window = [Parameter] = [PLC Parameter] = [Device]

The number of file register points set in
the PLC file tab is displayed.
File Register Extended Setting

Caparity K Paints
Following setting are available

5 big, | Deviee | Latch (1) | Latch (1) Latch(2) | Latch (2) | Device No. | Device No. when select "Usa the Following fils"
¥m. Dig. | poike Start End Start End Start End in file register setting of PLC file setting.
" . -Change of latchiz) of file register.
File Register ZR(RY [ 10| zek ZRO ER2BETL | e o evpanded datn
Extended Data D |10 100k 12288 [DL1468F | oister/expanded ink register of a part
Extended Link. W] 18 0K of File reqgister area.

When using an extended data register (D) and an

extended link register (W), set the device points so

that the total is equal to the file register capacity Specify the latch range.
set in the PLC file tab.

1. Thelatch range can be changed if necessary.
+ Latch (2) of the file register (ZR)
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(7) Clearing the file register

If the Latch (2) is set in the Device tab of the PLC parameter dialog box, the data in the file register are not
cleared even if the CPU module is powered off or reset. (Data cannot be cleared by performing a latch clear

operation.“)
For how to clear the data, refer to the "Latch data clear" section. (==~ Page 89, Section 3.4 (4))

*1 The latch range of the file register can be set in the Device tab of the PLC Parameter dialog box. (==~ Page 328,
Section 5.7 (6) (b))

(8) Deleting a file register file
Open the "Online Data Operation" dialog box.

) [Online] = [Delete PLC Data...]

(9) Precautions

(a) If the file register number not registered is used

If a file register file is not registered and writing to or reading from the file register is performed, "OPERATION
ERROR" (error code: 4101) occurs.

(b) If writing to or reading from the file register is performed exceeding the registered
size of points
"OPERATION ERROR" (error code: 4101) occurs.

(c) 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

o
within the size (points) set for the CPU module. Check the file register size at step 0 in the program if any file :
register is used. Z

4K points specified &
5M400 ) >
— < SD647 K4 ] MO -Final file register T
range check =
M0 9 X
| YO 3 -Alarm processing %
Transfer g
MO command
1 ! [MOVP Kax20 RO} -Writing to the file
register

The file register size can be checked in SD647.

Before executing a file register block switching instruction (RSET), ensure that 1K points or more of space are
secured after the switching.
(File register size) > [32K points x (Switching block No.) + 1K points]

SM400
— ¢ 5D647 K33 ] Mo ) -Final file register
range check
Mo
| Yo ) -Alarm processing
mo  Block switching command
e | | [RSET K1} -Switching to block 1
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5.8
(W)

Extended Data Register (D) and Extended Link Register

The extended data register (D) and extended link register (W) are devices for utilizing the large-capacity file register

(ZR) area as an extended area of the data register (D) and link register (W). These devices can be programmed as the

data register (D) and link register (W) together with the file register (ZR) area.

Device numbers can be assigned to the data register —\

and extended data register consecutively.

Device

Internal user device

DO

Do

—{mov Kizz4 D100
A >
>

F—{Mov ks678  D13000
D12287
D12288
D63487

Data register

»
>

D12287

Points for
data register

File register file

Extended data
register

ZR

ZR210943

D12288

»
»

D63487

W2000

—_—————
Points
for file
register
The file size is the total
number of points for the
Points for file register, extended data
extended register, and extended link
data register.
registers
Points for
extended
link registers y

Device numbers for the extended data register (D) and extended link register (W) can be consecutively assigned after

those for the internal user devices, data register (D) and link register (W). Note that even though device numbers are

consecutively assigned, there is no physical area contiguity between the data register (D) (internal user device) and

the extended data register (D), and between the link register (W) (internal user device) and the extended link register

(W). To use them as one contiguous area, set the points for the data register (D) and link register (W) (internal user
device) to "0" in the Device tab of the PLC Parameter dialog box, and use only the extended data register (D) and

extended link register (W).

Point/’

When using the file register (ZR), extended data register (D) and extended link register (W) with the auto refresh setting for
the intelligent function module, the points set in the File register extended setting in the Device tab of the PLC Parameter

dialog box must not be exceeded.

330



CHAPTER 5 DEVICES

(1) Setting method

Since the extended data register (D) and extended link register (W) use the file register area, data must be set for
both the file register setting and the device setting.

(a) File register setting
The setting method is the same as when using a file register. (=~ Page 328, Section 5.7 (6) (a))

(b) Device setting

Set points for the extended data register (D) and the extended link register (W) in the File Register Extended
Setting.

‘@ Project window = [Parameter] = [PLC Parameter] = [Device]

The number of file register points set in

the PLC File tab is displayed.
File Register Extended Setting
Capacity ¥ Points

Following setting are available

5 big, | Device | Latch(1) | Latch (1) Latch (2) | Latch (2) Device No. | Device No. when select "Use the Following file”
ym. |Dig. | poes Start End Start End Start End in file register setting of PLC file setting.
. -Change of latch({2) of File register,
File Register | ZR(RY| 10 | 28K ZR0 TRIBETL | o e esmnded dats
Extended Data D |10 100k 12288 |DLI%887 | \opicter jexpanded link register of a part
Extended Link W[ 16 QK. of file register area.
Set these points so that the total is equal to L

the file register size set in the PLC File tab. Specify the latch range.

1. Assign a part of the points set for the file register (ZR) in the PLC File tab to the extended data
register (D) and extended link register (W).
2. The latch range can be changed if necessary.
« Latch (1) and (2) of the extended data register (D)
« Latch (1) and (2) of the extended link register (W)

331

(M) se3s1Bay YU papusix3 pue () JosIBey ejed Pepusix3 g'G




Once the points for the extended data register (D) and extended link register (W) is set, areas for these devices
are reserved in the file register file.

Internal user device

1
! 1
! 1
I ( I
! 1
| DO |
. ! 1
Device I > Points for data |
Do | d register |
! 1
| D12287 ,
) ! 1
Data register | L |
! 1
! 1
D12287 1 File register file |
D12288 | s N
| ZRO[— I~ T / I
! 1

| Points for
Extended N |
data register ! file register I
| ZR20479 Areas for the points for 1
! extended data register and | |

D12288 . N
| extended link register are |
D53247 ! N Ponis for | reserved in this order, after | |
T e ZX endec the area for the points for 1
ata register | _. .

| file register. 1
! D53247 |
| W2000 Points for |
| extended |
I link register ¢ |
1 L J
! 1

The points for each of the file register (ZR), extended data register (D), and extended link register (W) can be
checked in the following SD.

SD number Corresponding points

SD306, SD307 File register (ZR)

SD308, SD309 Data register (D) + Extended data register (D)
SD310, SD311 Link register (W) + Extended link register
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(2) Precautions

(a) Specifying the extended data register (D) and extended link register (W)
Since the file register (ZR) area is used, the values of the following items will be the same as those for the file
register (ZR).
* Number of program steps
* Instruction processing time
 Link refresh time with the CC-Link |IE Field Network master/local module
* Link refresh time with CC-Link |IE Field Network Basic
+ Auto refresh time with CC-Link
* Processing time of auto refresh with intelligent function modules

(b) Changing the file register size

The file register size cannot be changed while the CPU module is in the RUN status.

(c) Refresh range
Set the refresh ranges for the following auto refresh properly so that each refresh range does not cross over
the boundary between the internal user device and the extended data register (D) or extended link register (W).
* Link refresh with CC-Link IE Field Network
* Link refresh with CC-Link IE Field Network Basic
+ Auto refresh with CC-Link
» Refresh with intelligent function modules

(d) Specifying in a program
Set the following properly so that each specification does not cross over the boundary between the internal
user device and the extended data register (D) or extended link register (W).
* Index modification
* Indirect specification

» Specification for instructions that use block data™

*1 Block data means the following:
- Data used in instructions, such as FMOV, BMOV, and BK+, which treat more than one word for operation
- Control data, composed of two or more words, which are specified in instructions, such as SP.FWRITE and SP.FREAD.
- Data in a 32-bit or greater format (binary 32 bits, real number, indirect address of a device)

For details on the index modification and indirect specification with the extended data register (D) and extended
link register (W), refer to the following.
[CIMELSEC-Q/L Programming Manual (Common Instruction)
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(e)

Access from an inapplicable module

To access the extended data register (D) or extended link register (W) from a module that does not support the
use of these devices, device numbers need to be specified with those of the file register (ZR). Calculation
formulas for obtaining device numbers of the file register (ZR) to be specified and calculation examples are
described below

Item Calculation method
Device number of the file register (ZR) used to access the extended data register (D) EDzN = ZR¢ + (EDy - D)
Device number of the file register (ZR) used to access the extended link register (W) EWzn = ZR¢ + EDg + (EWN - W)

334

*1

Variables in the table indicate the following:

- ZR¢: Points of the file register (ZR)

- EDzy: Device number of the file register (ZR) used to access the extended data register (D)
- EDy: Access target device number of the extended data register (D)

- ED¢: Points of the data register (D)

- EDc: Points of the extended data register (D)

- EWzy: Device number of the file register (ZR) used to access the extended link register (W)
- EWp: Access target device number of the extended link register (W) (hexadecimal)

- EW¢: Points of the link register (W)

[Calculation example]
+ D¢: Points of the data register (D) --- 12288 points

* We: Points of the link register (W) --- 8192 points
* ZR¢: Points of the file register (ZR) -- 2048 points
* EDc: Points of the extended data register (D) --- 2048 points

El Device number of the file register (ZR) used to access D13000
EDz\ = 2048 + (13000 - 12288) = 2760

EI Device number of the file register (ZR) used to access W2100
EWzy = 2048 + 2048 + (21004 - 8192) = 2048 + 2048 + (8448 - 8192) = 4352

DO
: Data register (D)

ZR0O D12287
: ’ D12288

ZR2047 :
ZR2048 / 1) D13000
ZR2760 D14335

. P WO
: : Link register (W)
ZR4095 e W1999

Extended data register (D)

File register (ZR)

ZR4096 W2000

ZR4352 —— 2) W2100 Extended link register (W)

ZR6143 W27FF




5.9

Nesting (N)

CHAPTER 5 DEVICES

Nesting (N) is a device used in the master control instructions (MC and MCR instructions) to program operation

conditions in a nesting structure. The master control instruction opens or closes a common ladder gate to efficiently

switch the ladder of a program. Specify the nesting (N) in ascending order (in order of NO to N14), starting from the

/—{ Specified in ascending order. |

outside of the nesting structure.

NO —

of nesting of nesting of nesting
NO N1 N2

N1~

Control range || Control range|| Control range| N2 —

NO

N1

N2

[MCR

{MCR

For use of the nesting, refer to the following.
[CIMELSEC-Q/L Programming Manual (Common Instruction)

[MCR

M15

B

Executed when condition A is
met.

and B are met.

Specified in descending order.

- } Executed when conditions A
1
J

xecuted when conditions A,
,and C are met.

E

B
| Executed when conditions A
J” and B are met.

| Executed when condition A is

I met.

Executed regardless of
conditions A, B, and C.

(N) BunseN 6°G
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5.10 Pointer (P)

The pointer (P) is a device used in jump instructions (CJ, SCJ, or JMP) or subroutine call instructions (such as CALL).

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)

— ——{ocaL PO 1

[FEND T

[RET i

[END }

There are the following two different pointer types.
* Local pointer:
The pointer used independently in each program
« Common pointer:
The pointer that can be called in all running programs by the subroutine call instruction.

The number of points available for the pointer is 4096.

Point/’

For the LO6CPU, LO6CPU-P, L26CPU, L26CPU-P, L26CPU-BT, L26CPU-PBT with a serial number of "16042" or later, the
pointer for auto assignment device can be used up to 32768 points by using GX Works2. (The PC parameters should be set.
(==~ Page 362, Appendix 1.2 (8)))

For the jump instructions and subroutine call instructions, refer to the following.
[CIMELSEC-Q/L Programming Manual (Common Instruction)
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5.10.1 Local pointer

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

MO MO No. can be used.
o— ——ocaLL FO 1 o— ——ocaLL FO 1
3 {FEND 1 3 {FEND i
{ [
MO v Mo
PO— f——(¥0 PO— f——(¥0
7 [RET T 7 [RET 1
8 [END b 8 [END i

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.

EI The total is 600 points when the pointer is used as shown below.

Program A Program B Program C
. . . [SNe)]
Using PO to P99 Using P100 to P199 Using P299 only RN
oo
-7
— Q.
o S
¢ ¢ ¢ T
100 points of PO to 200 points of PO to 300 pointsof POto Total of 600 points ey %
P99 occupied P199 occupied P299 occupied are used. g-

| g
Use of PO

. Useof POto |
‘ P99 occupies ‘

" 100 points. | ! occupies 1 point.

Point />

® When the program where the local pointer is described, the program cannot jump in from another program is not allowed.
Use the ECALL instruction from another program when calling a subroutine program in a program file that contains any
local pointer.

@ |[f the total number of pointers (in all programs) exceeds 4096 points, a "CAN'T SET (P)" (error code: 4020) occurs.
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5.10.2 Common pointer

The common pointer is used to call subroutine programs from all programs that are being executed.
Program A Program C

—foaL P204 ™S~ |,P204—] ——TcALL PO L

-
‘ 1 FEND [RET ]_

p20s— b———

A
Program B /’//4
/ [ReT ]
—cALL P205 {END i
[FEND
Label

To set the common pointer range, enter the start number of 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 greater
than the total points used for the local pointer.

\Q Project window = [Parameter] = [PLC Parameter] = [PLC System]

Set the start number for —— Common Poinker Mo, P after  (0--4095)
the common pointer.

EI 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.

Point/’

@ The same pointer number cannot be used as a label. If used, "CAN'T SET(P)" (error code: 4021) occurs.

@ |[f the total number of the local pointer points used in several programs exceeds the start number of the common pointer,
a "CAN'T SET (P)" (error code: 4020) occurs.

Program A Program B Program C
Using PO to P99 Using PO to P99 Using PO to P199
100 points of PO to 100 points of PO to 200 points of PO to
P99 occupied P99 occupied P199 occupied
g
Total of 400 points ------- P400 and higher numbers can be
are used. used for the common pointer.

® 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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CHAPTER 5 DEVICES

5.11 Interrupt Pointer (l)

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)

Interrupt program

‘ [IRET

The number of points available for the interrupt pointer is 256 (10 to 1255). The following shows interrupt factors for the
applicable interrupt pointers.

Interrupt pointer .
Interrupt factor N Description
oO.
Interrupt by built-in I/O 10to115™1 Interrupt from a built-in 1/0
Int t at fixed int Isb int | ti f the CPU
Interrupt by an internal timer 128 to 131 nierrupt at fixed intervals by an internal timer of the
module
Intelligent function module interrupt 150 to 12552 Interrupt from the intelligent function module
*1 Interrupt pointer numbers can be changed in the PLC Parameter dialog box.

*2 They can be used for interruptions by built-in I/O by configuring parameter in the "PLC Parameter" dialog box.

Point />

To use the intelligent function module interrupt, set values in the "Interrupt Pointer Setting" dialog box opened from the "PLC
System" tab of the PLC Parameter dialog box. (=5~ Page 354, Appendix 1.2 (2))

The list of interrupt pointer numbers and interrupt factors are shown below.

I No. Interrupt factor Priority I No. Interrupt factor Priority a
10 1st point 5 §
11 2nd point 6 g

C
12 3rd point 7 j=A
116 to 127 — Empty — o
13 4th point 8 g.
14 5th point 9 e
15 6th point 10 =
16 7th point 1 128 100ms 4
17 . 8th point 12 129 Interrupt by internal 40ms 3
Interrupt by built-in I/O e
18 9th point 13 130 timer 20ms 2
19 10th point 14 131 10ms 1
110 11th point 15 132 to 149 — Empty —
111 12th point 16
112 13th point 17
EE— Intelligent functi .
113 14th point 18 150 to 1255 nietigent function Empty 21 to 2267
I module interrupt
114 15th point 19
115 16th point 20

*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 When an interrupt occurs, even if no interrupt pointer exists on the program, "CAN'T EXECUTE(I)" (error code: 4220)
does not occur.

*3 Among 150 to 1255, 150 has the highest priority (priority 21), and 1255 has the lowest priority (priority 226).
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5.1 2 Other Devices

5.12.1 SsFc block device (BL)

The SFC block is used to check that the specified block in the SFC program is activated.
LTIMELSEC-Q/L/QnA Programming Manual (SFC)

5.12.2 I/0 No. specification device (U)

The 1/0 No. specification device is used to specify I/O numbers in the intelligent function module dedicated
instructions. The following shows how to specify the device.

}—H—[QE.BAEADQQ S1 82 S3 @]—{

‘ 1/0 No. specification device
(n: I/0 No.)
Instruction name
1/0 No. specification instruction

For details on the intelligent function module dedicated instructions, refer to the following.
[ IManual for the intelligent function module used
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5.12.3 Macro instruction argument device (VD)

The macro instruction argument device (VD) is used with ladders registered as macros. When a VDO setting is
specified, the value is converted to the specified device when the macro instruction is executed. With the macro
instruction argument device, VDO to VD9 can be used in one macro registration ladder.

Among the devices used in the ladders registered as macros, specify a device used for VD. When using macro
instructions in the program, specify devices that correspond to the macro instruction argument devices used in the

macro registration ladders in ascending order.

Ladder registered as a macro
Program (registration name: MAX)

[MMAX D0 D1 R0 H H>  voo vt —— mov vg M%Z}

| Passing to VD2
Passing to VD1
Passing to VDO

<= voo vor—mov w1 w2

Command with the name of
the ladder registered as a macro

Program that actually runs in the CPU module

H> o b1t —{mov po R0 H

H<= Do b1 |—{mov b1 Ro H

$80IA8Q J8YIO 2L°S

(@A) @o1nep Juawnbie uononisul OJOBN £'Z1°G
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CHAPTER 6 coNsTANTS

The following constants can be used in the CPU module.
» Decimal constant (K)
» Hexadecimal constant (H)
* Real number (E)
» Character string (" ")

6.1 Decimal Constant (K)

The decimal constant (K) is a device used to specify decimal data in programs. Specify it as KO (example: K1234) in
programs. In the CPU module, data are stored in binary (BIN). ((==~ Page 389, Appendix 4)

The specification ranges for decimal constants are as follows:
The most significant bit represents a sign bit.
* When using word data (16-bit data): K-32768 to K32767
* When using 2-word data (32-bit data): K-2147483648 to K2147483647

6.2 Hexadecimal Constant (H)

The hexadecimal constant (H) is a device used to specify hexadecimal or BCD data in programs. (For BCD data, each
digit of a hexadecimal number is specified with 0 to 9.) In programs, specify it as HO (example: H1234). (==~ Page
389, Appendix 4)

The specification ranges for hexadecimal constants are as follows:

* When using word data (16-bit data): 00004 to FFFFy (For BCD data, 0000y to 9999,)
* When using 2-word data (32-bit data): 00000000y to FFFFFFFF (For BCD data, 00000000 to 99999999,)
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6.3 Real Number (E)

The real number (E) is a device used to specify real numbers in programs. In programs, specify it as EQ (example:
E1.234).
(==~ Page 374, Appendix 1.3)

x1
}—{ | [EMOVP  E1.234567 DO ]-{

(1) Specification range

(a) Real number setting range
» For single-precision floating-point data
-2128 < Device < -2'126, 0, 27126 < Device < 2128

» For double-precision floating-point data”
-21024 < Device < -271022 0, 21922 < Device < 21024

*1 Up to 15 digits can be entered in a programming tool.

(b) When an overflow or underflow has occurred

Overflow Underflow
OPERATION ERROR (error code: 4141) Turned to 0 without any error

(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.
*1 The special values are -0, unnormalized numbers, nonnumeric characters, and +oo.

(2) Specification method

Real numbers can be specified in programs by the following expressions.

(3) JaquinN |eay €'9

» Normal expression: A numeric value can be specified as it is. (Example: 10.2345 can be specified as
E10.2345.)

+ Exponential expression: A numeric value is specified by (Value) x 10". (Example: 1234 is specified as
E1.234 +3.")

*1  + 3represents 10% in E1.234 + 3.

6.4  cCharacter String (" ")

The character string is a device used to specify a character string in program. Characters enclosed in quotation marks
are specified. Alphabets are case-sensitive. A string from the specified character to the NUL code (00y) is one unit.

Note that, however, up to 32 characters can be specified for an instruction using a character string, such as $MOV.
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CHAPTER 7 CONVENIENT USAGE OF DEVICES

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.

7.1 Global 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.

Program A Device memory
Mo Internal relay
l—(y’]z - —t MO ON/OFF
T ON/OFF data of MO
Program B
MO )
I —— A
T ON/OFF data of MO
- J

ElRlEE

NI
NI

Point/’

@ All of the devices that have not been set as local devices (==~ Page 345, Section 7.2) 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 must be specified in advance. (==~ Page 345, Section 7.2)

Example: Internal relay

MO| Shared by all programs.

The ranges must be specified

Usedin program A. | | ¢ cach program.

Used in program B.

Used in program C.

N e I S T
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7.2 Local 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 only.

El If 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

M7000 ON/OFF
T ON/OFF data of M7000 r

M7000 _ FrpregEn S
E— A F: ‘ nternal relay
I
|
|
|
|

Program B
ForprogramB__ 4
M7000 ! Internal relay !
(¥ : - 'M7000| ON/OFF |!
T ON/OFF data of M7000 ’/ | L 7
L e e e e e e - - - - - 4
The following devices can be used as local devices.
* Internal relay (M) « Counter (C) « Edge relay (V)
 Data register (D) * Timer (T, ST) * Index register (Z2)

3
N
After program execution, data in the local device file of the standard RAM are exchanged with the data in the device 5
memory of the CPU module. For this reason, the scan time increases by the time for data exchange. 8
o)
Program Program A ¢ Program B t Program C %
[0]
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
!'| For For ‘ | | For
program C program CJ program C

Point/’

® 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.
LIMELSEC-Q/L Programming Manual (Common Instruction)

® For the concept of the number of words used for the local devices, refer to (==~ Page 290, Section 5.2.
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(1) Local device setting

To use a local device, perform the following procedure.

= 1. Setalocal device range.
e e = ' '
e T [ TP [ T o ) Project window = [Parameter] = [PLC Parameter]
ey = [Device]
TR
Edge Relay
=
ot R :
T
DevceTotd | 75 Kords
WordDevee | 750 Kiiords o
BtDevice [0 ko

File Regster Extended Seting

Capadity 28 KPoints

s |pi.| Bt [ 12tch () [ Latcn (o) [ Lotch @) | Laeh 2) | Berice o | Bevice o |
Pons | St | End | St | End | St | End |m
FleRegster  RE[ 0] 0c

ExtendedData | D_[10] 105
Extendedlink | W | 16| oK

Dizzss [piasas

Pt Window. Print Window Preview Adnoniedge XY Assgmment | efault

2

Check End Cancel

File for Local Device

2. Seta memory for storing the local device file and a
" Mot Used

file name.
{+ Use the following file

Corresponding Memory [Standard RAM (Drive 3) =] \@ Project window = [Parameter] = [PLC Parameter]
File Mame = [PLC Flle]
\

3. Write the parameters to the CPU module.

Note that the local device range is common to all programs, and cannot be changed for each program.

EI If a local device range is specified as MO to M100, this range setting applies to all programs that use the
local device.

Program A Program B Program C
device device device 9 '
M100

Point/’

® The 32-bit index modification range must not overlap with the local device setting range of the index register. If
overlapped, 32-bit index modification values will be written over the local device values.

@ |[f the size of the local device in the standard RAM is set to be changed while a sampling trace file is stored in the standard
RAM, the sampling trace file will be cleared. To save the trace results, store them in a personal computer.

@ All of the devices that have not been set as local devices are global devices.
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CHAPTER 7 CONVENIENT USAGE OF DEVICES

(2) Setting a local device in units of 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 are not required for the programs not using a local device, the local device file
size can be reduced.

Program execution Local device file (.QDL)

[’

Program A
For program A

Program B

For program C

Program

Scan time decreases since saving/restoring File size can be reduced since the saving or
processing is not performed. restoring area for program B is not created.
(a) Setting method

In addition to the setting in (1) in this section, click the "File Usability Setting" button, and specify the programs

that use the local devices.

‘“@ Project window = [Parameter] = [PLC Parameter] = [Program] = [File Usability Setting]

File Usability Setting X
Program Mame Execute File Register Device Initial Value Comment | Local Device Ml |
MAIN Scan LUse PLC File Setting LUse PLC File Setting LUse PLC File Setting -

Mok used

~
N
-
o}
Q
L
w)
@
<.
(o]
®

A (A A A A A A A A A A A A

A [ A A A A A A A A Ao

End Cancel

(b) Precautions
Do not change or refer to the local device in a program for which the local device is set to "Not used". The
changed data are not held.
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(3) Local devices when executing a subroutine program

When executing a subroutine program, the local device in the file where the subroutine program is stored can be

used by ON/OFF of 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: ABC

X0
— F——cALL

—{xz}—[mop Do i

P100 1

File name: DEF
(Standby type program)

Execution of subroutine
program

-

P100

[END T

Local device area
for file name, ABC

(b) When SM776 is on

Local device
writing/reading

Local device area
for file name, DEF

File name: DEF
File name: ABC (Standby type program)
X0
— ——{ca F100 1 | Execution of subroutine | p1ogf—| —
program - CTTTTTTTTTmmTmmmmenenes '
2 | i
— ——mce 0o i X Subroutine program !
Local device il 3
writing/reading [RET 1
[END 1
Local device area L, Local device area

for file name, ABC

(c) Precautions

* When SM776 is on, local device data area 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

for file name, DEF

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 program execution, control is implemented according to

the information after the change.




CHAPTER 7 CONVENIENT USAGE OF DEVICES

(4) When executing an interrupt/fixed scan execution type program
When the local device is used for an interrupt/fixed scan execution type program, turn on SM777 (Enable/disable

local device in interrupt program). The programs will not function properly if SM777 is turned off.” !

*1 The index register set as the local device uses the local device area for the program executed before the interrupt/fixed
scan execution type program, regardless of the on/off status of SM777.

El Operation when SM777 is turned on with the following setting

Program name Execute type Local device
Scan Not used
B Scan Used
C Scan Used
X Fixed Scan Used
E A B C E END E A B C E END
—PEt— - P———————————— P—— - e —pt——Ppt————PE—— - - - - - — o ———
Executi : . oY \ : : : Lo P
xecution program | Sox ; boX ; I LOX

Local device E ‘\4 For C

(1)Uses the program X local device.

(2)When an interrupt/fixed scan execution type program is executed during the END processing, the local device for Program C, which was
executed before the END processing, is read out and saved. Thus, the END processing time increases by the time required for the read and
save.

(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.
» For the local device monitoring, the target local device is monitored by switching the selection of

901A8(] 820 Z°/

corresponding program manually. When SM777 is off, when an interrupt occurred immediate after the
switch processing, monitoring target local device is monitored. (The local device for the program executed
prior to the interrupt (the program immediate before END) is not monitored.)

(5) Clearing local device data

Local device data are cleared by the 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 a programming tool.
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APPENDICES

Appendix 1 Parameter Setting

Appendix 1.1

List of parameter numbers

Each parameter number is the value that is stored in the special register (SD16 to SD26) when an error occurs in the

parameter settings. The following list indicates the parameter items and corresponding parameter numbers.

Parameter No. Parameter item Set in: Reference
0000, Label _
PLC Name
0001y Comment —
Page 299, Section
1000 ) - ) ,
H Timer Limit Setting 5210
10014 RUN-PAUSE Contacts :"1926 112, Section
10024 Remote Reset Page 112, Section
3.12
1003y Output Mode at STOP to RUN Page 101, Section 3.7
1004y Floating-point operation Page 389, Appendix 4
10054 Common Pointer No. Page 338, Section
5.10.2
1006 Pointer Extended Setting for Automatic-Assign Device Page 336, Section
PLC System 5.10
1007y Points Occupied by Empty Slot Page 41, Section 2.2
1008y System Interrupt Setting Page 339, Section
100Ay Intelligent Function Module Setting (Interrupt Pointer Setting) 5.1
100Cy Module Synchronization Page 91, Section 3.5
100Dy A-PLC Compatibility Setting —
P 227, Secti
100Ey Serial communication function age - ection
3.38
1013y Service Processing Setting Page 94, Section 3.6
P 175, Secti
1014y Latch Data Backup Operation Valid Contact SE;%G - >ection
1016y Built-in Ethernet Port Setting Built-in Ethernet Port Setting —
1017, PLC Module Change Setting Page 182, Section
PLC System 3.31
1018y Built-in CC-Link Setting —
1019y Simple PLC Communication Setting Built-in Ethernet Port Setting —
101A4 Serial Communication Function 52986 221, Section
Adapter Serial Setting, Built-in -
101By Predefined Protocol Support Function Serial Setting :z;g;e 213, Section
101Cy GOT Connection -
101Dy FTP Client Setting -
101Ey E-mail Setting -
Built-in Ethernet Port Setting
1030y CC-Link IEF Network Configuration Setting —
10314 Basic Setting Refresh Setting —
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Parameter No. Parameter item Set in: Reference
11004 File Register Page 326, Section 5.7
11014 Comment File Used in a Command ;’age 344, CHAPTER
1102y Initial Device Value Page 91, Section 3.5
1103y File for Local Device PLC File Page 345, Section 7.2
1104y Transfer to Standard ROM at Latch data backup operation ;’e;%e 175, Section
1105y Device data storage file :e;%e 180, Section
2000y Device Points
2001y Latch range (latch clear is enabled)
2002y Latch range (latch clear is disabled)

Device Page 88, Section 3.4
2003y Local variable
2004y Latch range extended devices (latch clear is enabled)
2005y Latch range extended devices (latch clear is disabled)
3000y WDT (Watchdog Timer) Setting Page 87, Section 3.3
3001y Error Check PLC RAS Page 166, Section
30024 Operating Mode When there is an Error 325
30034 Constant Scanning Page 85, Section 3.2
300A4 Module Error History Collection PLORAS 2’2978 171, Section
0400y Slot setting Page 41, Section 2.2
0403, Error Time Output Mode
Page 103, Section 3.9

4004y Error Time Operation Mode I/0 Assignment
0405, 1/0 Response Time Page 102, Section 3.8
0409y Switch Setting -
5001, Valid Module During Other Station Access CC-Link IE Field Network Page 374, Appendix
5003 Routing Parameter setting 1.3
7000y Program Setting Program Page 61, Section 2.8
8002y SFC Program Start Mode
8003y Start Conditions SFC —
8006 Output Mode When the Block is Stopped
9000y Number of modules on Ethernet

Start 1/0 No.

Network No.
9NOOy Group No.

Station No.

Operation Setting
INO1H Initial Setting
9NO2y Open Setting Ethernet ':de 374, Appendix
9NO03y Router relay parameter .
9NOS5 Station No. <-> IP information
9NOGY FTP Parameters
9NO7y —

E-mail Setting
9NO8y News Setting
9NO09y Interrupt Settings
9NO4y Routing Parameters
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Parameter No. Parameter item Set in: Reference
A080y"! Number of Modules Setting
ANMO,, ! Network Setting
ANM1H'1 Refresh Parameter :e(t)t-ll;]gk |E Field Network nge 374, Appendix
ANM2," Common Parameter
ANM3H*1 Intrinsic parameter
BO00y Positioning and High-speed counter functions settings
B0OO1H Input Signal Function Selection
B002y Output Signal Function Selection
B003, Input Response Time
B004y Interrupt Processing Condition
BO05y Error Time Output Mode

BOO6y, BOO7

Axis1: Positioning Parameter

BO08y Axis1: OPR Parameter
B009, Axis1: Positioning Data
BO0A,, BOOBy Axis2: Positioning Parameter
B0OOCH Axis2: OPR Parameter
BOODy Axis2: Positioning Data
BOOEy CH1: Common setting

BOOFy;, B010y

CH1: Operation Mode

BO11y CH1: Frequency Measurement Mode
B012y CH1: Rotation Speed Measurement Mode
B013y CH1: Pulse Measurement Mode

B014y CH2: Common Setting

BO15,,, BO164

CH2: Normal Mode Setting

Built-in 1/0 Function Setting

MELSEC-L CPU
Module User's Manual
(Built-In /O Function)

B017y CH2: Frequency Measurement Mode

B018y CH2: Rotation Speed Measurement Mode

BO19y CH2: Pulse Measurement Mode

C000y Number of Modules 1/0 Assignment Page 43, Section 2.2.2
CNM1, " Network Refresh Setting

CC-Link setting —

CNM2,, ™ Common Parameters

FEOOy Parameters for the programming tool — —

Start I/O number

Refresh Parameter

Intelligent function module

Page 77, Section 2.11

+10 parameter
— Password Active Module Setting Remote password Tige 375, Appendix
*1 "N" indicates the position of the module (counted from the first one) and "M" indicates the network type of the module.
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Appendix 1.2  PLC parameters

This section provides parameter setting screens and details of the setting items.

Point/

Note that parameter setting is not available for the grayed out items.

(1) PLC Name setting

A label name and a comment for the CPU module are set. The settings are displayed in the list for the find CPU
function. (I.EQI MELSEC-L CPU Module User's Manual (Built-In Ethernet Function))

L Parameter Setting @
Built-in Ethernet Port Setting | Built-in 1/ Function Setting | Adapter Serial Setting \
PLC Name |PLc System |PLC File |PLCRAS | Boot File | Program |sFc | Device 1/O Assignment |
Label
Comment |
> >
T T
T T
[oIE0)
S 3
aa
X X
NN
N T
Tl
- o
O3
- @
QT
o -
Print Window. .. | Print Window Preview ‘ Acknowledge XY Assignment| Default | ‘ End ‘ {"Cancel Y % w
2 2
Parameter 5 g
Item N Description Setting range Default Reference
oO.
Set a label (name, application) for the CPU
Label 0000y ( PP ) Up to 10 characters — —
module.
Comment 0001y Set a comment for the CPU module label. Up to 64 characters — —
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(2) PLC System setting

Parameters of the system required for use of the CPU module are set.

L Parameter Setting

Built-n Ethernet Port Setting

| Buitt-in 1/0 Function Setting

| Adapter Serial Setting
| /0 Assignment

PLC Name PLC System P File |PLCRAS | Beot File |Program |sFc | pevice
~Timer Limit Setting
LowSpeed | 100 me (ims—1000me) Common Pointer No. P After  (0-4095) |
High Speed 1000 mg (0.01ms—100ms)
 RUN-PAUSE Contacts Points Occupied by Empty Slot 16 ~| Points |
RUN X (X0-X1FFF) System Interrupt Settings
PAUSE X (X0-—X1FFF) Interrupt Counter Start Ko, © (0--7e8)
Latch Data Badkup Function Fixed Scan Interval
™ Execute by Contact 128 |100.0 ms (0. 5ms—1000ms)
Device Name x 123 |40.0 ms (0.5ms—-1000ms)
™ Backup &l files in standard RAM 130 (20.0 ms (0.5ms—1000ms)
Remote Reset 131 [10.0 ms (0.5ms—1000ms)  Hiah Speed Inkermupt Settings
I~ Allow ‘
Interrupt Program / Fixed Scan Program Settin
~Output Mode at STOP to RUN B b ¢
I High speed execution
(% Previous State
" Recalalate(Output s 1scan later) APLC G ity Setting
[ I Use spedl relay / spedial register from SM/SD 1000 |

Flnating Foint Arithmetic Procsssing
™ Perfarm internal arithmetic operations in double precision

Module Synchrenizati

¥ synchronize mte\hgantmodules pulse up ‘

~Service Processing Setting
(& Execute the process as the scan
time proceeds
" Specify service process time
(~ Specify service process
execution counts
" Execute it while waiting for constant scan setting

0 %
ms (0.2ms—1000ms)
Times (110 Times)

Built-in CC-Link Setting
™ Use buit-in CC-Link:

Inteligent Function Module Setting
( Interrupt Pointer Setting |

| ~PLC Module Change Setting

PLC Module Change Setting

Print Window... | Print Window preview | Adinowledge XY Assignment Defast | check | ed |
Parameter e .
Item N Description Setting range Default Reference
0.
1ms to 1000 ini ts of
Low Speed ms to ms (in increments o 100ms Page 209
Timer Limit 1000 Set the time limit for the low 1ms) Section ’
) H . . .
Setting ) speed timer or high speed timer. | 0.01ms to 100.0ms (in increments
High Speed 10ms 5.2.10
of 0.01ms)
RUN Set the contacts that control
RUN-PAUSE P 112,
Contacts ; 10014 | RUN PAUSE of the CPU X0 to X1FFF — NN
PAUSE module. .
Set the valid contact device No. Page 175
Latch Data Backup Function 1014y used for backup of latch data to X, M, B — Secgon 3 2’8
the standard ROM. ’
Select whether to allow th P 112
Remote Reset 1002y clect whether to allow the Selected/deselected Deselected age ’
remote reset. Section 3.12
Set the stat f th tputs (Y
Output Mode at STOP to et ihe status 0_ e ou pu.s A0 Previous state, Recalculate The previous Page 101,
RUN 10034 when the operating status is (output is 1 scan later) state Section 3.7
switched from STOP to RUN. P '
[Start 1/0 No.]
+ L0O2SCPU, L02SCPU-P,
L02CPU, LO2CPU-P: 0y to
Assign the interrupt pointers (150
Intelligent Function Module 9 pLp ( 3F0y
. . to 1255) and set the start I/O Page 339,
Setting (Interrupt Pointer 100A4 » LO6CPU, LO6CPU-P, L26CPU, - :
. number and start S| number of Section 5.11
Setting) - ) L26CPU-P, L26CPU-BT,
each intelligent function module.
L26CPU-PBT: 0y to FFO
[Start SI No.]
50 to 255
Select whether to synchronize
CPU module start ith P 91
Module Synchronization 100Cy ) .mo uie s 'ar upwi Selected/deselected Selected age ’
intelligent function module Section 3.5
startup.
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Parameter

Item No Description Setting range Default Reference
MELSEC-L
CC-Link
Select whether to use the built-in System
Built-in CC-Link Setting 1018y . Selected/deselected Selected Master/Local
CC-Link
Module
User's
Manual
Page 338,
Set the start number of common
Common Pointer No. 1005y . PO to P4095 — Section
pointers.
5.10.2
+ 128: 100.0ms
System Interrupt Setting 1008 Set each execution interval for 0.5ms to 1000ms (In increments of | < 129: 40.0ms Page 339,
(Fixed Scan Interval) H the interrupt pointers (128 to 131). | 0.5ms) + 130: 20.0ms Section 5.11
*131: 10.0ms
Select whether to enable or
Int t P /Fixed S disable high d ti f P 324
nterrup roqram ixed Scan 1008y, - isable high spee ex<?cu ion of Selected/deselected Deselected age ,
Program Setting interrupt programs or fixed scan Section 5.6.3
execution type programs.
Select any of the following.
« Execute the process as the o
. * 110 99% (in increments of 1%)
scan time proceeds. L ) Execute the
Specify service process time » 11010 (in increments of 1 time) rocess as the Page 94
Service Processing Setting 1013y P ) X P ' « 0.2 to 1000ms (in increments of P , g ’
« Specify service process 0.1ms) scan time Section 3.6
execution counts. B.Iank proceeds: 10%
« Execute it while waiting for
constant scan setting.
Set items required when » Backup Start Setup Contact
CPU Module Change Setting 1017, performlng the CPU module » Backup Start Contact _ Page 182,
change with SD memory card « Backup Target Data Section 3.31

function.

« Title Setting

*1 Setting of only a PAUSE contact is not allowed.
*2  This item is not available for the LO2SCPU, L02SCPU-P, L02CPU, L02CPU-P, LO6CPU, LO6CPU-P, L26CPU, and
L26CPU-P because these modules do not support the built-in CC-Link function.
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(3) PLC File setting

Parameters required for the files used in the CPU module are set.

L Parameter Setting

Built-in Ethernet Port Setting
|PLC System

PLC Name

File Register
" NotUsed
-

PLC File |pLc ras

Corresponding Memary
= Use the following file

Corresponding Memory  |Standard RAM (Drive 3)

File Name MAIN
Capadity 32 K Points
(1K—64K Points)

[~ Transfer to Standard ROM at Latch data backup operation.

| Built-in 10 Function Setting
| Boot File

| Adapter Serial Setting

| Program |sFc | Device

Device Initial Value
+ Mot Used

" Use the same file name as the program

Corresponding Memory

" Use the following file
Corresponding Memory

File Name

File for Local Device
* NotUsed
" Use the following fle

1/0 Assignment

Fallowing settings are available in device setting

when select “Use the following file” and specify capacity.
~Change of latch(2) of file register.

-Assignment to expanded data redister fexpanded ink

Corresponding Memory

+ Mot Used

register of part of file register area.

Comment File Used in a Command

" Use the same file name as the program

Carresponding Memary

File Name

& NotUsed

—

File used for SP.DEVST/S.DEVLD Instruction

" Use the following file

Corresponding Memory

" Use the following file T
Corresponding Memory o ,7 ——
File Name: ,7 (1K--16K Points)
Print Window..._ | Print Window Preview | Adinowledge XY Assignment Defalt | chede | ed |
Parameter o .
Item N Description Setting range Default Reference
0.
_ 1100 Set a file for the file register used in the * Not used Use the following Page 326,
H program. * Use the following file file Section 5.7
File Transfer to
Register Standard ROM Sele(?t whether to ‘batch—transf.er the Page 175,
at Latch data 1104y data in the file register at the time of Selected/deselected — Section 3.28
backup latch data backup to the standard ROM. ’
operation
* Not used
Comment File Used in a Set a file for device comments used in * Use the same file name as
1101y Not used -
Command the program. the program
« Use the following file
* Not used
Set a file for initial values of the devices | < Use the same file name as Page 91
Initial Device Value 1102 Not used '
H used for the CPU module. the program Section 3.5
« Use the following file
File for Local Device 11034 Set a file for local devices used in the * Not used o Not used Pagg 345,
program. « Use the following file Section 7.2
File used for Set a device data storage file used for
" . * Not used Page 180,
SP.DEVST/S.DEVLD 1105y writing to or reading from the standard N Not used !
. « Use the following file Section 3.29
Instruction ROM.
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APPX

(4) PLC RAS setting

Parameters required for performing the RAS functions are set.

L Parameter Setting
Built-in Ethernet Port Setting Builtin 1O Function Setting | Adapter Serial Setting
PLC Name |PLC System |PLCFile PICRAS ‘|Buut File |Program |sFc Device 1/O Assignment
- WDT(Watchdog Timer)Setting - Constant Scanning
VDT Setting 200 ms (10ms-—2000ms) l— me (0. 5me—3000ms)
Initial Execution
Moritoring Time ms (10ms—2000ms)
Lows Speed Execution l_ S frEror fistor
Mritaring Time: ik (102 0003) (% Record in PLC RAM
Error Check € Record in the Following History File

[¥ Carry Out Battery Check Corresponding Memory -
v
¥ Carry Qut Fuse Blown Check o — l—

2 verify Module
[V Check Device Range at Indexing Histary Mo, Item  (16--100)
I™ Diagnose Redundant Power Supply System

Low Speed P ExcecLtion T
- Operating Mode When There is an Error ————————————————— o 3peed Fagiam Execution Tims
Computation Error Stop - ms (1ms--2000ms)

Expanded Command Error Stop =1 Module Error History Collection (Inteligent Function Modle)
Fuse Blown Stop - [¥ Callection of inteligent function module error histories is valid.

a4 * Sclecting this enables inteligent function modules errors to
Moduie Verify Error Stop = be browsed in the "Error History™ windaw of the system

tor.

Intelligent Module Program Execution Error  [Stop = manitor.
File Access Error Ston = Correspanding Memory  [System Memory -
Memory Card Operation Error Stop - Histary No. | 100 Item (321000}

External Power Supply OFF Stop - Collection No. | 1 Items/Scan  (1--100)

Hemory Check

I= Check Program Memary
Capactty bo be checked at ons Hime X 256 Step

The memery check wil be executed when PLC is changed to
RUM and when END instruction is executed,

If & program memary check is set Up, the scanning time wil
be extended aceording bo 2 setting value,

Print Window... | print Window Preview | Admowlerdge XY Assgnment | | Default check | Ed | cond |
Parameter L. )
Item N Description Setting range Default Reference
0.
10ms to 2000 | P 87,
WDT Setting Set a watchdog timer value. . ms o ms (In 200ms aqe > >
increments of 10ms) Section 3.3 ko]
WDT (Watchdog 3000 o %
) . H Set tchdog ti lue fi 33
Timer) Setting Initial Execution useina \;V: ;itiatjlge;emczrti\;?llie :r 10ms to 2000ms (In . Page 63, &5
Monitoring Time 9 ¥p increments of 10ms) Section 2.8.1 NN
program. o
Whether to check the following E %
errors can be selected. _g) g
« Carry Out Battery Check Page 166, o T
Error Check 3001 Selected/deselected | Selected o
H * Carry Out Fuse Blown Check Section 3.25 % o
» Check Device Range at % =
Indexing 33
Set the operation mode of the
CPU module when the following
errors are detected.
« Computation Error
. . i Page 166,
Operating Mode When There is an Error 3002, * Fuse Blown Stop/Continue Stop 8
. Section 3.25
« Intelligent Module Program
Execution Error
« File Access Error
* Memory Card Operation Error "
0.5ms to 2000ms (In Page 85,
Constant Scanning 30034 Set a constant scan time value. . ( — g
increments of 0.5ms) Section 3.2
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Parameter

Item No Description Setting range Default Reference

Collection of

intelligent functi Set whether to collect modul

intefigent function ctwhether fo coflect module Selected/deselected | Selected

module error errors.

histories is valid.

Correspondin » System Memor

s 9 Select a storage location. i y System Memory
Module Error History | Memory + Standard RAM
. ) Page 171,

Collection (Intelligent 300Ay Enter the number of errors to Section 3.27
Function Module) History No. collect only when they are stored | 32 to 1000 100

Collection No.

in the standard RAM.

Enter the number of errors to
collect in one scan.

« Stored in system
memory: 1 to 100

« Stored in standard
RAM: 1 to 128

*1
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(5) Boot File setting

Parameters required for boot operations are set.

L Parameter Setting
Built4n Ethernet Port Setting | Buitt-in 1/0 Function Setting | Adapter Serial Setting
PLC Name |PLC System PLC File |PLCRAS Boot File Program |sFc Device 1/O Assignment
-Boot Option
[~ Clear Program Memory
High Speed Monitar Area from Other Station o KSteps (015K Step)
Online Change Area of Multiple Blocks ~| K steps

(Online Change Area of FB Definition/5T)
I~ Auts Download Al Data from Memory Card ko Standard ROM

~Boot File Setting

E)-Program Type Data Name Transfer from Transfer to -
MAIN 1 = - - |
E)- Global Comment 7 ~ - -
COMMENT 3 - - -
Local Comment 4 - - -
E)- Parameter 5 - - -
PARAM 3 - - -
Device Initial Value |7 - - -
8 - - -
) - - -
10 - - -
11 - - -
12 - - -
13 - - -
14 - - -
15 - - -
16 - - - -

Insert Delete

Print Window... | Print Window Preview Adinowledge XY Assignment Default Check ed | [

These parameters are not available for the LO2SCPU and LO2SCPU-P. Pgg
© 0 0000000000000 0000000000000 000000000000 0000000000000 0°0000°0 0000 -‘3}3
2o
Parameter L i x X
Item N Description Setting range Default Reference : %
o. 39
Select whether to clear the o 3
program memory at the time 55 %
Clear Program of boot. Selecting this item il
i %]
Boot Option Memory enables the setting of "High Selected/deselected Deselected % &
Speed Monitor Area from F_lf 5
70004 —_— Pag(? 74, aa
Other Station". Section 2.9
Set the type and data name
f the boot fil d transf
Boot File Setting orthe boot fite, and franster — —
source and destination drives
for boot operation.

*1 Selecting this area achieves faster monitoring from a programming tool connected to a device such as a serial
communication module.
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(6) Program setting

File names and execution types (execution conditions) are set for each program when more than one programs
are written to the CPU module.

L Parameter Setting ==
Built4n Ethernet Port Setting | Builtn 1/0 Function Setting | Adapter Serisl Setting
PLC Name |PLE System PLCFile |PLcras Boot File Program ‘SFC Device | 1/0 Assignment |
EH-Program Program Name | Execute Type | Fixed Scan Interval Inunt =~
MAIN

Insert
Delete

L0 K K K0 KN R K N O N O K K B N N RN RN E e B
L K3 K K K N K O N N R N RN N N ENEN e e

I I e = g el el S R R G R T R B

File Usability Setting

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

- When data was deleted: A column for program name corresponding to the one in program setting would be deleted.
~When data was changed: Program name carresponding to the ane in program setting would be changed.

Print Window... ‘ Print Window Preview | Acknowledge XY Assignment Default ‘ Check | End | T Cancel ]
Parameter o .
Item N Description Setting range Default Reference
o.
Set the execution order and type of the * Wait
. program. For a fixed scan execution « Scan
Program setting ] . " -
type program, set the fixed scan interval | < Initial
execution interval). * Fixed Scan
70004 ( ) Page 61,
« Set (use the devices Section 2.8
ding to the PLC Fil
File Usability Setting Set the use of local device files. acc?r ‘ngto e e —
settings)
* Not used
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(7) SFC setting

Parameters required for SFC programs are set.

L Parameter Setting

Built-in Ethernet Port Setting | Builtin 1/0 Function Setting

| Adapter Serial Setting

PLC Name |PLC System | PLC File |PLC RAS | Boot File Program SFC Device 1/O Assignment |
SFC Program Start Mode
+ Initial Start
" Resume Start
Start Conditions
* Autostart Blodk 0
" Do not Autostart Block 0
Output Mode When the Block is Stopped
& Tumn OFF
" Keep ON
Print Window... | Print Window Preview | Adinowledge XY Assignment Default | \ ed |
Parameter o .
Item N Description Setting range Default Reference
oO.
Set the mode for starting an SFC « Initial Start
SFC Program Start Mode 8002y d Initial Start
program. * Resume start MELSEC-
Set the conditions for starting an SFC « Autostart Block 0 Q/L/QnA
Start Conditions 8003y 9 Autostart Block 0 .
program. » Do not Autostart Block 0 Programming
Output Mode When the 8006 Set the output mode for the case of a * Turn OFF Turn OFF Manual (SFC)
Block is Stopped H block stop. * Keep ON
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(8) Device setting

Number of points, latch range, and local device range are set for each device.

L Parameter Setting

Built-in Ethernet Port Setting | Buitt-in 1/0 Function Setting | Adapter Serial Setting
PLC Name |PLC System |PLCFile |PLCRAS | Beot File |Program |sFc Device /0 Assignment
Sym. |Dig. E,’z’g "ast;‘rgl} Lagh‘d(l} "ast;‘rg’ Lagh‘d(ﬂ Local Device Start | Local Device End
InputRelay | X [16] &K
OutputRelay | Y [ 16| 8k
InternalRelay | M |10 |[ 8K
latchRelay | L | 10| &K
LinkRelay | B |16] &K
Annunciator | F |10 | 2
linkSpecal | 5B [ 16| 2t
EdgeRelay | V [10] 2
StepRelay | S |10] &K
Timer T || x
Retentive Timer | ST | 10 | 0K
Counter c || x
DataRegister | D |10 | 1%
LinkRegister | W |16 | 8K
linkSpecal | SW |16 | 2¢
Index z 1] o

The total number of device points is up to 29 K words.
Device Total 2.8 KWords | n(1) : Able to dear the value by using a latch dear.

= Latch(2) : Unable to dear the value by using latch dear. Clearing will be executed by program.
Werd Device 250 KWords  5ean time is extended by the latch range setting (induding L).

o If the latch is necessary, please set the required minimum latch range.
Bit Device 44.0 KBits When using the local devices, please do the file setting at PLC file setting parameter.

File Register Extended Setting
S = Following setting are available
S oo e e e e S e PRt e e s o e et
rienegsie  mG[w0] o0 i
Extended Dats D | 10] 128K 012288 |D143359 rag\stir,'expandemk register of a part
Extended Link W |16 0K of file register area.
rIndexing Setting for ZR Device ———— ~Painter Extended Setting for Automatic-Assign Device
32Bit Indexing i .
Guez z [m | afer@-19) 3
ez Extended Points (16 to 28672)
Print Window... | Print Window preview | Admowledge XY Assgnment | Defaut | | check | ed | cand |
Parameter L. )
Item N Description Setting range Default | Reference
0.
* X: 8K
*Y: 8K
* M: 8K
. L:8K 2
*B:8K
X, Y, S are fixed to 8K points. «F: 2K
Set the number of device Setting is available within the « SB: 2K
R . . . . ) Page 88,
Device Points ™ 2000y points that is appropriate to range of 29K words in total, . V: 2K ’
) . ) . Section 3.4
the system. including the above fixed points. | « g: 8Kk
One device: Up to 32K points*3 *«T: 2K
« ST: 0K
«C: 1K
*D: 12K
« W: 8K
« SW: 2K
Set a latch tart and
ctala _C range (start an Setting is available for only one
o end device numbers) to be
Latch (1) Start/Latch (1) End 2001y range for each of B, F, V, T, ST, —
cleared by a latch clear )
) C, D, and W devices.
operation.
Set a latch range (start and
) ge ( Setting is available for only one Page 88,
o end device numbers) not to ’
Latch (2) Start/End 2002y be cleared by a latch clear range for each of L, B, F, V, T, — Section 3.4
rea by ST, C, D, and W devices.
operation.
Set a range (start and end Setting is available for only one
Local Device Start/End 2003y device numbers) to be used | range for each of M, V, T, ST, C, —
for a local device. D, and Z devices.
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Parameter o ;
Item No Description Setting range Default | Reference
* Points of the file register (ZR
Set points for the file register ) g ( )
A * Assign part of the file register
) ) (ZR), extended data register .
Device Points 2000y ) points to the extended data —
(D), and extended link . )
. register and extended link
register (W). .
register.
Page 88,
File Register Latch (1) Start/Latch (1) Seta Iat‘ch range (start and Ea(fh latch range for the file Section 3.4,
Extended End (latch dlear 2004 end device numbers) to be register (ZR), extended data _ Page 322,
Setting enabled) H cleared by a latch clear register (D), and extended link Section 5.6,
operation. register (W). Page 326,
Set a latch range (startand | Each latch range for the file Section 5.7,
Latch (2) Start/End 2005 end device numbers) not to | register (ZR), extended data - Page 330,
(latch clear disabled) H be cleared by a latch clear register (D), and extended link Section 5.8
operation. register (W).
Indexing
Select Z or ZZ device for 32-
Setting for ZR | 32Bit Indexing 2000y o i Z0 to Z18 (when using device Z) | Use Z
. bit indexing.
Device
Pointer Set it when using a pointer
Point: tended ber of 4096 or later i . i
Extgnded 0|r‘1 er extende number o ( or- ater |n- no sg ing - no setting | page 336,
Setting for setting 1006 the Automatic-Assign Device | ¢ setting available
) : Section 5.10
Automatic- setting.
Assign Device | Extension points Set the extension points. 16 to 28672 28672

*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.

*2 When latching a device, consider the increase in the scan time because the scan time increases. (==~ Page 378,
Appendix 3.1)

*3 For an internal relay and link relay, the maximum number of points can be set up to 60K.
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(9) /0 Assignment setting

The connecting status of each module in the system is set.

L Parameter Setting

Built-n Ethernet Port Setting

| Buitt-in 1/0 Function Setting

| Adapter Serial Setting

PLC Name |PLC System |PLCFile |PLCRAS Boot File Program |sFc Device 1/O Assignment
~1/O Assignment
No. Slot. Type Madel Name Paints StartXy = Switch Setting |
0 |PC PLC - -
1 [PC Buitin 1/O Function = 16Points = Detailed Setiing |
; g((::‘g : : Select PLC type |
2(=2) - -
; = = = New Module
[ 52 a4
FRIERD) - > =
Assigning the I/O address is not necessary as the CPU does it automatically.
Leaving this setting blank will not cause an error to ocaur.
Base Setting
Base Modsl Name Power Macel Name Extension Cable Siots B?_f:':::e
Main -
Ext.Basel -  Detal
Ext.Base2 hd
Ext.Base3 - & Slot Default
zx; = | 12 5ot Defaut
Excomer 2] | o pane
Export to CSV File Import Multiple CPLI Parameter | Read PLC Data |
Print Window... | Print Window preview | Adinowledge XY Assignment Defast | check | ed |
Parameter L. )
Item N Description Setting range Default Reference
oO.
Select from the following.
* Empty
* Input
 Output
Type Set the type of the connected module. | , /5 pix
« Intelligent
« Branch™
« Branch (for LA1S Extension)’2
o) Set the model name of the connected Page 41,
Assignment | Model Name 0400y module. (Entered at user's discretion. | Up to 16 characters Blank Section 2.2
CPU modules do not use this data.)
Points Set the number of points assigned to Select a point of 0, 16, 32, 48, 64,
each slot. 128, 256, 512, or 1024"".
+ L0O2SCPU, L02SCPU-P,
L02CPU, LO2CPU-P: 0y to 3F0y
Start X/Y Set the start I/O number of each slot. » LO6CPU, LO6CPU-P, L26CPU,
L26CPU-P, L26CPU-BT,
L26CPU-PBT: Oy to FFOy
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Parameter o :
Item No Description Setting range Default Reference
Set the switches of the built-in 1/0
Switch Setting 0409y function or intelligent function — —
modules.
Error Time Set the output status for the case of a
0403 Clear/St Cl
Output Mode H stop error in a CPU module. earrstop ear
PLC Sets an operation mode of the CPU
Operation module when a hardware error (CPU
Detailed Mzde at HAW 4004y module detects SP.UNIT DOWN) Stop/Continue Stop
Setting occurred in an intelligent function
Error
module.
/O ) ) Page 41,
Response 0405}, Set a response tlme. for the input Select 1ms, 5ms, 10ms, 20ms, or 10ms Section 2.2
. module or /O combined module. 70ms.
Time
Sets the model of the connected CPU
Select PLG type _ moc?ule automatically in the. "1/0 _ _
Assignment" area by selecting the
module from the pull-down menu.
Sets the model name, points, and start
1/0 number of the selected module
Select module — automatically in the "I/O Assignment” — —
area by selecting the module from the
pull-down menu.

*1 For the LO2SCPU, L0O2SCPU-P, LO2CPU, and L02CPU-P, 1024 points cannot be set.
*2 Since the branch module and the branch module (for LA1S Extension) have no I/O points, the number of I/O points and
the start X/Y cannot be set.
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(10) Acknowledge XY Assignment

The parameters set in the I/O Assignment tab and CC-Link setting can be confirmed.

Acknowledge XY Assignment

Display the X/¥ assignment of IO assignment, CC IE/MELSECNET refresh parameter and CC-LINK refresh device,

XY No.

Type Slot

Network 10 Assignment

Module Type

Foints

Model Name

IE

0000

10 Assignment [PLC

Built-in 10 Function

16 Points

0010

0020

0030

0040

0050

0060

0070

0080

0090

00AD

00B0

0oco

00Do

- X/ assignment is overlapping at the part displayed in red. Change the setting so that they do not overlap.
- The part displayed in turquoise shows the part that the start XY assigned automatically because IO assignment is blank.

- The part displayed in yellow shows the part that the start XY assigned automatically because 10 assignment is out of the range.

- In the IO assignment setting, it is not possible to chedk correctly, when there is unsetting slot on the way.

Export to CSV File

Parameter o ;
Item No Description Setting range Default Reference
Acknowledge XY . The parameters set in the /0 Assignment o . o
Assignment tab and CC-Link setting can be confirmed.

Export to CSV File

Writes parameters set in this screen to a

CSV file.
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(11) Built-in Ethernet Port setting

Parameters required for using the built-in Ethernet ports are set.

L Parameter Setting
PLC Name |pLC System | PLC File |PLCRAS Boot File Program |sFc Device 1/O Assignment |
Built-in Ethernet Port Setting Jpuit-n 1/0 Function Setting | Adapter Serial Setting

I Address Setting Set Open Setting in

EEEE | I Ethemnet Canfiguration window
InputFormat [DEC ~|
FTP Setting
1P Address 192] 168

FTP Client Setting

E-mail Setting
DefadtRoster Paddress [ [ [ [ ]
DNS Setting

Time Setting

CC-Link IEF Basic Setting

~Communication Data Code
% Binary Code

" ASCII Code

™ Enable online change (FTF, MC Protocol)
I™ Disable direct connection to MELSOFT

™ Do not respond to search for CPU (Built-n Ethernet part) on network

Simple PLC Communication Setting 1P packet transfer setting ——————
’V Simple PLC Communication Setting | ’V 1P packet transfer setting

Setifitis needed( Default | Changed )

Z

Print Window... |  Print Window Preview Acknowledge XY Assignment Defauit check | Cancel

@COCOCO‘0OO‘QOC.COCOC0000000OQOC.COCOCOCOCOCOOQOQ.CCOCOCOC

These parameters are not available for the LO2SCPU and L0O2SCPU-P because these modules do not have built-in Ethernet
ports.

> >
© 0 00000 00 0000 00000000 OO 00O OO OO0 OO O OO OSOOCOPO OO OCOSECSPOSOOOEOEOSTPOTOEPOPOSPOSPOCSPOSTESTPOCNOES %g
£
Parameter L. ) 2o
Item N Description Setting range Default Reference x X
o. NN
N T
« IP Address: 0.0.0.1 to o3
223.255.255.254 (00000001 O g
. . ie]
Ii:}ddcr;ePsLsJ. En;erlthe IP address to DFFFFFFE,,) « IP Address: MELSEC-L % §
; be M r:(; L:te' . Enter th « Subnet Mask Pattern: Blank or 192.168.3.39 CPU Module 3 %
b Add 1016 ”b “et ask attem' h“ erthe 192.0.0.0 to 255.255.255.252 | » Subnet Mask User's & E:
ress H Z“m:fermas paftern when using | (¢0000000y, to FFFFFFFCy) Pattern: Blank Manual Buit-  |& @
) « Default Router IP Address: « Default Router IP In Ethernet
« Default Router IP Address: Enter .
Blank or 0.0.0.1 to Address: Blank Function)
the IP address of the router.
223.255.255.254 (00000001
to DFFFFFFE,)
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Parameter

Item No Description Setting range Default Reference
Select the code for MC protocol
Communication Data Code - P Binary Code/ASCII Code Binary Code
communication.
Set this parameter when using the
following functions.
* MC protocol
Ethernet Conf. (Open 1016 « MELSOFT connection _ _
Setting) H « Socket communications
« Predefined protocol
 FTP client
* E-mail
Set this parameter when using the MELSEC-L
FTP Setting P , 9 — — CPU Module
file transfer function (FTP server). }
User's
FTP Client Setting 101Dy Set this paramet(lar when us!ng the _ _ Manual (Built-
file transfer function (FTP client). In Ethernet
E-mail Setting 101Ey, Set ﬂ.1is parametér when -using the _ _ Function)
e-mail send/receive function.
[DNS Server 1 Address]
Seta DNS server address when | ¢ o 1 15 223 255.255.254 - DNS Server 1
the destination server is specified (00000001, to DFFFFFFEy) Address: Blank
DNS Setting by a name not an IP address in the
E-mail Setting or FTP Client Setting | PN Server 2 Address] " DNS Server 2
1016y e g 9 1 0.0.0.1 to 223.255.255.254 Address: Blank
P ' (00000001, to DFFFFFFER)
Time setting S‘et this Paramete.r when using the . _
time setting function.
Network Set the network configuration when )

. Configuration 10304 | using CC-Link IE Field Network — - CC-Link I
CC-Link Setting Basic. Field Network
|IEF Basic - - Basic
Setting Refresh Set this parameter to refresh link Reference

) 10314 device data to the internal device or — — M |
Setting . . anua
file register automatically.
Enable or disable writing data in
Enable online change devices or files to the running CPU
Selected/deselected Deselected
(FTP, MC Protocol) module when MC protocol or FTP clecledideselecte eselecte
is used.
Enable or disable direct connection
Disable direct connection fo MELSOFT.
to MELSOET 1016y To enthance the Zecut?ty withI th(ta Selected/deselected Deselected MELSEC-L
re'mo e Passwor setting, selec CPU Module
this to disable. User's
Do not respond to search Disables response to the find CPU Manual (Built-
fi i f the MELSOFT
for CPU (Built-in Ethernet unctlon.o the SO Selected/deselected Deselected n Ethe.rnet
ort) on network connection. Function)
P To enhance the security, select this.
Simple PLC Set parameters wher? us.|ng the
T . 1019y simple PLC communication - -
Communication Setting .
function.
Set parameters when using the IP
IP packet transfer function 1016y P ¢ — —

packet transfer function.
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(12) Built-in I/O Function setting

APPX

Parameters required for use of the built-in I/O function are set.
L Parameter Setting (=23l
PLC Name |PLC System |PLC File |PLC RAS |Boot File |Program |sFc |Device 1fO Assignment |
Built-in Ethernet Port Setting Built-in 1/O Function Setting ‘Adapter Serial Setting |
Positioning High-speed Counter
Positioning Axis #1 Setting | igh-speed Counter CH1 Setting | | Setting condiion( NotUsed  / Use )
Positioning Axis #2 Setting | igh-speed Counter CH2 Setting |
Input Signal Output Signal
. Input Response | Interrupt Processing Error Time
Input Signal Function Selection e Condition ‘ Output Signal Function Selection Output Mode
Xn0 |General Input = [|1ms - - ¥n0 |General Output ~ ||Clear -
¥nl |General Input « |ims - - ¥n1l |General Output - |Clear -
¥n2 |General Input « |ims - - ¥n2 |General Output - |Clear -
¥n3 |General Input « |ims - - ¥n3 |General Output - |Clear -
¥n4 |General Input « |ims - - ¥n4 |General Output - |Clear -
¥n5 |General Input « |ims - - ¥n5 |General Output - |Clear -
¥n6 |General Input « | 10ms - - ¥n6 |General Output - |Clear -
¥n7 |General Input « | 10ms - - ¥n7 |General Output - |Clear -
%n8 |General Input ~ [10ms - =
¥n8 |General Input ~ [10ms - =
XnA |General Input ~ [10ms - =
¥nB |General Input ~ [10ms - =
XnC |General Input « | 10ms - -
XnD |General Input « | 10ms - -
¥nE |General Input ~ [10ms - =
¥nF |General Input ~ [10ms - =
print Window... | print Windan Preview | Acknowledge XY Assignment Defott | chedk | End
Parameter . i
Item N Description Setting range Default Reference
o.
Positioning Set whether to use the positioning function
B000K i - MELSEC-L
High-speed Counter and high-speed counter function. -
CPU Module
Assign the functions to the input signals X0
Input Signal BO01yH i Xlg anal putsig — — User's Manual
0 2" Signars. (Built-In /0
. Assign the functions to the output signals Function
Output Signal B002y 9 p 9 )
YO to YF.
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(13) Built-in Serial Setting
Parameters required for data communications using the predefined protocol function or the serial communication
function via the RS-232 interface of the CPU module are set.

L Paramater Setting
PLCMame |PLC System |PLCFile |PLCRAS |Program |SFC  |Device |1/O Assignment |Builtin 1/0 Function Setting  Buit-in Serial Setting
- Select Function
Predefined Protocol hd
Not Used
Serial Communication
Predefined Protocol
ltem Setting Content
Dats Bit 7 -
Parity Bit Include: -
Transmission Setting Odd/E ven Parity Odd 2
Stop Bit 1 -
Sum Check Code Include: -
C: iation Soeed Setting 19200bps -
. . Tranzmission Wait Time hd
Serial Communication Function -
Online Change hd
. o) Device to Store Predefine
Predefined Protocol Suppart Funclior D &+122 0 Store Predeline D500
Print Window... | PrintWindow Preview Acknowledge XY Assignment Default Check | El Cancel

The setting is available only for the LO2SCPU and LO2SCPU-P.

@0 0000000 O0OOOEOOEOEOEOEOEOSOEPOOOEOOOEOOEOEOEOEOEOEEOCOEOEEOETOCOOEEOOEPOEEOOEOOEOEOEOTEOEOEOEOEEOCTEEOTEOEOTOETOEOEOTOTODO

Item

Parameter No.

Description

Setting range

Default

Reference

Select Function

Select the function to be used.

* Not Used
« Serial Communication
* Predefined Protocol

Not Used

Data Bit

Set the data bit.

.7

*8

For the serial communication
function, this is fixed to "8".

Parity Bit

« For serial
communication
1 100E4

« For predefined
protocol:

Set the parity bit.

» Not include

* Include

For the serial communication
function, this is fixed to "Include".

Include

Not Used

Odd/Even
Parity

101By

Select either odd parity or even
parity. (Setting is available only
when the parity bit is set to
"Include".)

» Odd
* Even
For the serial communication
function, this is fixed to "Odd".

Odd

Stop Bit

Set the stop bit.

1

°2

For the serial communication
function, this is fixed to "1".

Page 215,
Section 3.37
Page 227,
Section 3.38
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Item Parameter No. Description Setting range Default Reference
Set whether to add sumcheck
Transmission | Sum Check codes according to the * Include Include
Setting Code specifications of the protocol to « Not include
be executed.
g(e)trzrr:;unlcatlon Speed Set a communication speed. 232885231?122358;‘,2840%‘)3 19200bps
Set a transmission wait time * No wait time
Transmission Wait Time when the serial communication * 10 to 150ms (in increments of No wait time
« For serial function is selected. 10ms)
f:(:rg(;l:zunlcatlon Set whether to enable online Page 215,
Online Change  For pr:deﬁned change when the serial « Disable Disable S;Ztlon;;';ﬂ
communication function is « Enable g€ ’
protocol: selected. Section 3.38
101By
Set the start device for storing
the predefined protocol
operating status when the « D (including the extended data
Device to Store Predefined predefined protocol function is regi§ter) . .
Protocol Operation Status selected. . W (llncludlng the extended link Blank
The operating status of the register)
predefined protocol is stored in *R,ZR

the area of three points starting
from the set device.

Point/

To communicate data using the predefined protocol function, set protocols for communicating with external devices using the
predefined protocol support function of GX Works2.
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(14) Adapter Serial Setting

Parameters required for data communications using the predefined protocol function or the serial communication
function via the RS-232 adapter or RS-422/485 adapter are set.

L Parameter Setting
PLC Name |PLE System PLCFile |PLcRAS Boot File Program SFC | Device |1/0 Assignment |
Builtn Ethernet Port Setting | Built-n 1/0 Function Setting Adapter Serial Setting

- Select Function AdapterType
Predefined Protocol - RS-422/485 -
Not Used
Serial Communication
Predefined Protocol
GOT Cannection
Item Selting Content
Diata Bit hd
Parity Bit Include -
Transmission Setting Odd/Even Paity Odd -
Stop Bit 1 -
Sum Check Code Include -
Communication S peed 5 etting 15200bps -
Station No. Setting (0 - 31) [
Serial Communication Function insmisson % llin= s
Online Change hd
Device to Store Predefines
Predefined Protocal Support Function Frattnonl Uperation Slatus [slai)

Print Window... Print Window Preview Acknowledge XY Assignment Default Check | End I Cancel

@CQQQQQ.C.COCOCQCQ‘Q00000000000000000000000000000000000000

The setting is available only for the LCPU where the RS-232 adapter or RS-422/485 adapter can be mounted.

Item Parameter No. Description Setting range Default Reference

RS-232 adapter:
* Not Used

* For seria.l ) + Serial Communication

?ZT;nunlcatlon. * Predefined Protocol
Select Function "o Select the function to be used. | RS-422/485 adapter: Not Used Page 215,
* For predefined Section 3.37
. * Not Used
protocol: 101By K o Page 227,
For GOT « Serial Communication Section 3.38
or ion: + Predefined Protocol '

connection: * GOT Connection
101Cy

Select the type of the adapter * RS-232

Adapter Type used. « RS-422/485

RS-232
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Item Parameter No. Description Setting range Default Reference
8
) g (When
Data Bit Set the data bit. . L "Predefined
For the serial communication .
function, this is fixed to "8" Protocol" is
’ : selected: "7")
* Not include
* Include
Parity Bit Set th ity bit. Includ
anty =i ctthe partty bl For the serial communication nelude
function, this is fixed to "Include".
. Select either odd parity or even « Odd
Transmission . R )
Settin Odd/Even parity. (Setting is available only « Even odd
9 Parity when the parity bit is set to For the serial communication
"Include”.) function, this is fixed to "Odd".
o1
Stop Bit Set the stop bit 2 1
P p it For the serial communication
function, this is fixed to "1".
Set whether to add sumcheck
Sum Check codes according to the « Include Include
Code specifications of the protocol to * Not include
be executed.
* For serial
communication: RS-232 adapter:
101A, 9600bps, 19200bps, 38400bps, Page 215,
) 57600bps, 115200bps f
Communication Speed + For predefined _ Section 3.37
Setting protocol: 101By Set a communication speed. RS-422/485 adapter: 19200bps Page 227,
« For GOT 1200bps, 2400bps, 4800bps, Section 3.38
connection: 9600bps, 19200bps, 38400bps,
101Cy 57600bps, 115200bpss
Set a station number for
Station No. Setting (0 - 31) multidrop connection when the 0to 31 0
RS-422/485 adapter is used.
Set a transmission wait time * No wait time
Transmission Wait Time when the serial communication * 10 to 150ms (in increments of No wait time
function is selected. 10ms)
Set whether to enable online
change using the MC protocol
Online Change while the CPU modlule isinRUN | - Disable Disable
state when the serial « Enable
communication function is
selected.
Set the start device for storing
the predefined protocol
operating status when the « D (including the extended data
) ) predefined protocol function is register)
Device to Store Predefined selected. * W (including the extended link Blank

Protocol Operation Status

The operating status of the
predefined protocol is stored in
the area of three points starting
from the set device.

register)
*R,ZR

Point/’

To communicate data using the predefined protocol function, set protocols for communicating with external devices using the
predefined protocol support function of GX Works2.

373

siojoweled Dd Z'L xipuaddy
Bues Jsjoweled | xipuaddy




Appendix 1.3  Network parameters

(1) CC-Link IE Field Network

For the network parameters of CC-Link IE Field Network, refer to the following.
[ T IMELSEC-L CC-Link IE Field Network Master/Local Module User's Manual

(2) Ethernet

For the network parameters of Ethernet, refer to the following.
MMELSEC—L Ethernet Interface Module User's Manual (Basic)

(3) CC-Link

For the network parameters of CC-Link, refer to the following.
[ [ IMELSEC-L CC-Link System Master/Local Module User's Manual

374



Appendix 1.4

Remote password setting

This section provides the remote password setting screens and details of the setting items.

Remote Password Setting

Password Setting Characters that can be used
in pazsword
4 characters. Mumbers, 4-2

Pazsword
a-z, Special characters.

FPazsword Active Module Setting

Model Mamne Starksy Condition

LR ERNERERNERE]

Meceszary Setting] Mo Setting / Aleady Set |

X

Remote Password Detail Setting

Uzer Cannection Mo,

I Connection 2
I Connection &
I Connection 10
I Connection 14

I Connection 5
I” Connection 9

I Connection 13

System Connection

[ MELSOFT Transmizsion PartTCRAR)
[ MELSOFT Transmizssion Par{UDFF)
™ FTP Transmiszion Port[TCRAR)

I Direct Connection of MELSOFT

Upper Limit of Mismatch Count

-

I Connection 3
I” Connection 7
I Connection 11
I” Connection 15

™ Regard as Encr when Remote Password Mismateh Count Reaches Upper Limit

X

| Connection 4
[ Connection &
[~ Connection 12
[ Connection 16

Clear End Cancel “w'hen the remote password iz enabled, wiite the parameter to the FLC
and rezet the PLL, of turh off the power and turn on the power again,
End Cancel
Item Description Setting range

Password Setting

Enter a remote password.

Up to four characters (alphanumeric
characters, special symbols)

« Ethernet_Built-in_CPU

Model Name Select a model name of the CPU module. « LJ71C24
* LJ71E71-100
Start X/Y Set the start address of the module. 0000y to OFEOy

Configure the detailed setting when selecting the
LCPU.

*1

Select a user connection number(s).

Connection 1 to Connection 16

*3

Select a port(s) where the remote password is
enabled.

* MELSOFT Transmission Port (TCP/IP)
* MELSOFT Transmission Port (UDP/IP)
* FTP Transmission port (TCP/IP)
« Direct Connection of MELSOFT

Password User Connection No.
Active
Module ap
Setting Condition | System Connection
(detailed
setting)

Regard as Error
when Remote
Password

Set whether to generate an error when the
number of mismatches on remote password
reaches to the upper limit.

Deselected

Mismatch Count
Reaches Upper
Limit

Upper
Limit of
Mismatch

Set the upper limit of the number of remote
password mismatches.

1 to 65535 (default: 10 (Count))

*1 This is a connection used by users for communications using the MC protocol or fixed buffer.

*2
*3

LTIMELSEC-L Ethernet Interface Module User's Manual (Basic)

Point />

This is a connection used by a system for FTP or MELSOFT (TCP/IP, UDP/IP) communications.
For details on the LJ71E71-100 settings, refer to the following.

After setting a remote password, store the parameters in the parameter-valid drive.
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Appendix 2 Added and Changed Functions

Some functions are added to the CPU module and GX Works2. The following table shows serial numbers of the CPU
module and software versions of GX Works2 that support those added functions.

Added function

Serial No. (first 5
digits) of CPU
module

GX Works2 version

Reference

Parameter-valid drive information

1.34L or later

Page 34, Section 2.1.2

Data logging file transfer function

"12112" or later

1.45X or later

QnUDVCPU/LCPU User's Manual
(Data Logging Function)

CC-Link IE Field Network

Extension of available index register range (Z0
to Z19) when Jn and Un are used in the
dedicated instruction

"13012" or later

1.53F or later

Page 317, Section 5.4
MELSEC-L CC-Link IE Field Network
Master/Local Module User's Manual

Manuals for the network module and
the intelligent function module used

Simple PLC communication function™!

"13042" or later

1.62Q or later

MELSEC-L CPU Module User's
Manual (Built-In Ethernet Function)

Memory check function (storage of device
memory error information and program error
location)

Program cache memory auto recovery function

"14012" or later

MELSEC-L CPU Module User's
Manual (Hardware Design,
Maintenance and Inspection)

Page 200, Section 3.35

Monitor condition setting

1.73B or later

Page 123, Section 3.16

Project data batch save/load function™!

SD memory card operation using a display

unit’!

Own station number setting function (CC-Link
IE Field Network module)

"14042" or later

Page 202, Section 3.36

Page 274, Section 4.7

1.87R or later

MELSEC-L CC-Link IE Field Network
Master/Local Module User's Manual

Writing/reading data to/from refresh devices
with the specified station number

"14072" or later

MELSEC-Q/L Programming Manual
(Common Instruction)

Ethernet module support

IP packet transfer function"2

Serial communication function (RS-232
interface of the CPU module)*1

Support of the iQ Sensor Solution function
(data backup/restoration only) for

AnyWireASLINK and CC-Link "

"14112" or later

1.98C or later

MELSEC-L Ethernet Interface Module
User's Manual (Basic)

MELSEC-L CPU Module User's
Manual (Built-In Ethernet Function)

Page 227, Section 3.38

1.492N or later

Page 234, Section 3.39, iQ Sensor
Solution Reference Manual

Latch clear by using the special relay and
special register areas

"15042" or later

Page 89, Section 3.4 (4) (a)

Support of the iQ Sensor Solution function
(automatic detection of connected device,
system configuration check, communication
setting reflection, sensor parameter read/write,

and monitoring) for built-in Ethernet™’

"15043" or later

1.492N or later

Page 234, Section 3.39, iQ Sensor
Solution Reference Manual

Support of the iQ Sensor Solution function
(data backup/restoration only) for built-in

Ethernet!

"15072" or later

1.497T or later

Page 234, Section 3.39, iQ Sensor
Solution Reference Manual
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Added function

Serial No. (first 5
digits) of CPU
module

GX Works2 version

Reference

Predefined protocol function

Serial communication function (RS-232
adapter, RS-422/485 adapter)*1

Operation mode setting at double block
START (SFC)™

Increase in the number of steps (SFC)”

1K point setting for the step relay (S)

Step comment readout instruction
(S(P).SFCSCOMR), transition condition
comment readout instruction

(S(P).SFCTCOMR)"!

Online change (inactive blocks) (SFC)"!

Storing MAC address in the special register,
setting and storing IP address in the special

register*1

RS-422/485 adapter’!

"15102" or later

1.501X or later

Page 215, Section 3.37

Page 227, Section 3.38

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

1.501X or later

MELSEC-L CPU Module User's
Manual (Hardware Design,
Maintenance and Inspection)

Simple PLC communication function (for
MELSEC-F series FX3)'!

Pointer points extension compatibility for the

Auto assignment device™

Support of the iQ Sensor Solution function
(data backup/restoration only) for the CC-Link-
AnyWireASLINK bridge module

(NZ2AW1C2AL)""

"16042" or later

1.513K or later

MELSEC-L CPU Module User's
Manual (Built-In Ethernet Function)

Page 362, Appendix 1.2 (8)

Page 234, Section 3.39, iQ Sensor
Solution Reference Manual

Real-time monitor function”’

Support of the iQ Sensor Solution function
(data backup/restoration only) for the CC-Link

IE Field Network module’

"16072" or later

*3

Page 150, Section 3.21, GX
LogViewer Version 1 Operating
Manual

Page 234, Section 3.39, iQ Sensor
Solution Reference Manual

LA1S extension base unit "’

File transfer function (FTP client)

E-mail send/receive function™!

"16112" or later

1.525X or later

MELSEC-L LA1S Extension Base Unit
User's Manual

MELSEC-L CPU Module User's
Manual (Built-In Ethernet Function)

CC-Link IE Field Network Basic function”!

SLMP frame send instruction”

"18112" or later

1.555D or later

CC-Link IE Field Network Basic
Reference Manual

MELSEC-L CPU Module User's
Manual (Built-In Ethernet Function)

Simple PLC communication function (for
MELSEC iQ-R series and SLMP-compatible
devices (QnA-compatible 3E frame))™

"20042" or later

1.575Z or later

MELSEC-L CPU Module User's
Manual (Built-In Ethernet Function)

Simple PLC communication function (for
MELSEC iQ-F series)™

"20102" or later

1.580E or later

MELSEC-L CPU Module User's Manual
(Built-In Ethernet Function)

function.

—: Function that is not related to serial No. or software version
*1 Some models do not support these functions. For the availability, refer to the corresponding section or manual of each

*2 For the versions of the intelligent function modules that support the function, refer to the manual for the intelligent

function module used.

*3 GX LogViewer with a software version of 1.37P or later is required.
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Appendix 3 cPU Module Processing Time

This section describes the CPU module processing time.

Appendix 3.1 Time required for each processing in a scan time

This section describes operations performed in a scan time and how to calculate the time required for each

Processing in the
RUN status
v

Program check

processing.* 2

|
v
1/0 refresh

v

Processing for the DUTY instruction in END
processing (no processing when the DUTY
instruction is not used)

)

Program execution

End the program? *1

Refresh

+ CC-Link IE Field Network

+ CC-Link

+ CC-Link IE Field Network Basic
+ Intelligent function module

v

Calendar update, error clear

v

Device data latch processing

v

Service processing

v

Processing during the constant scan waiting
time (no processing when the constant scan
time is not set)

WDT reset, scan time calculation

Operating status check STOP/PAUSE status

STOP/PAUSE
processing

RUN status

*1 End of a program indicates the timing when the END, GOEND, FEND, or STOP instruction is executed.
*2 For details, refer to ==~ Page 379, Appendix 3.1 (1) to [==~ Page 384, Appendix 3.1 (7).
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The CPU module measures current, minimum, and maximum values of the scan time. The scan time can be checked
by monitoring SD520, SD521, and SD524 to SD527, as the scan time is stored in the special register. (Accuracy: +
0.1ms)

Current value| SD520 | sD521 |
Minimum value| SD524 | SD525 |
Maximum value| SD526 | SD527 |

» Stores the scan time of 1ms or less. (unit: us)

» Stores the scan time. (in increments of 1ms)
EI When the stored values in SD520 and SD521 are 3 and 400 respectively, the scan time is 3.4ms.

(1) 1/O refresh time

Use the following expression to calculate the I/O refresh time. Note that the 1/0 refresh time for the built-in special
functions is excluded.

[I/O refresh time]
(Number of input refresh points™ x KM1) + (number of output refresh points 2 x KM2) [ps]

*1 The number of input refresh points is the value obtained by dividing the number of input points by 16/h.
*2 The number of output refresh points is the value obtained by dividing the number of output points by 16/h.

When a CPU module | When a CPU module | When a CPU module
is connected to a is connected to an is connected to an
CPU module . . . .
main block extension block extension base unit
KM1 KM2 KM1 KM2 KM1 KM2
L02SCPU, L0O2SCPU-P 1.8 1.1 2.6 1.9 4.9 4.0
L02CPU, LO2CPU-P 1.5 1.0 2.3 1.8 4.3 3.9
LO6CPU, LO6CPU-P, L26CPU, L26CPU-P, L26CPU-BT,
L26CPU-PBT 1.5 1.0 2.3 1.8 4.3 3.9

(2) Processing time for the instruction (DUTY instruction) in END processing

Using the DUTY instruction increases the END processing time because the user timing clock (SM420 to SM424
and SM430 to SM434) specified with the instruction is turned on or off in END processing.
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Processing time in END processing
CPU module
When set to 1 When set to 5
LO2SCPU, L02SCPU-P 12.0 [us] 14.0 [us]
LO2CPU, LO2CPU-P 6.9 [us] 7.4 [us]
LO6CPU, LO6CPU-P, L26CPU, L26CPU-P, L26CPU-BT, 5.7 [us] 6.1 [us]
L26CPU-PBT s s

(3) Instruction execution time

The instruction execution time is a total of the time required for all instructions used in the program to be executed
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and (a) and (B) described in the following page. For execution time of instructions, refer to the following.
LIMELSEC-Q/L Programming Manual (Common Instruction)
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(a) Overhead time at execution of interrupt and fixed scan execution type programs

When using an interrupt or fixed scan execution type program, add the overhead time given in the following

table. Two kinds of overhead time (pre-start and program-end) need to be added to interrupt programs.

Pre-start overhead time for interrupt programs

Interrupt from the built-in /O

Fixed scan interrupt (128 to

Interrupt from the intelligent

CPU module (10 to 115) 131) function module (150 to 1127)
Without high- With high- Without high- With high- Without high- With high-
speed start speed start speed start speed start speed start speed start
L02SCPU,
LO2SCPU-P 65.0 [ps] 31.0 [us] 55.0 [us] 35.0 [us] 76.0 [us] 55.0 [ps]
L02CPU, LO2CPU-P 57.0 [us] 19.0 [ps] 51.0 [us] 17.0 [ps] 66.0 [us] 31.0 [ps]
LO6CPU, LO6CPU-P,
L26CPU, L26CPU-P,
L26CPU-BT, 54.0 [us] 18.0 [ps] 46.0 [us] 16.0 [us] 61.0 [us] 26.0 [us]
L26CPU-PBT
Program-end overhead time for interrupt programs
CPU module

Without high-speed start With high-speed start
L02SCPU, L02SCPU-P 28.0 [ps] 15.0 [us]
L02CPU, LO2CPU-P 28.0 [ps] 9.0 [ps]
LO6CPU, LO6CPU-P, L26CPU, L26CPU-P, L26CPU-BT,
L26CPU-PBT 260 [us] 8.5 [us]

Overhead time for fixed scan execution type programs
CPU module

Without high-speed start With high-speed start
L02SCPU, L02SCPU-P 92.0 [ps] 60.0 [ps]
L02CPU, LO2CPU-P 77.0 [us] 25.0 [ps]
LO6CPU, LO6CPU-P, L26CPU, L26CPU-P, L26CPU-BT, 72.0 [us] 23.0 [us]

L26CPU-PBT

(b) Overhead time when local devices in the interrupt program are enabled

Add the overhead time given in the following table when use of local devices is enabled in the interrupt program
by turning on SM777 (Enable/disable local device in interrupt program).

[Pre-start overhead time for interrupt programs]
(N1 x KM1) + ((N2 + (N3 + 16)) x KM2) + KM3 [us]

[Overhead time after interrupt program activation]
(N1 x KM4) + ((N2 + (N3 + 16)) x KM5) + KM6 [us]

» N1: Number of devices that is specified as a local device (The index register is excluded.)
* N2: Number of word device points (The index register is excluded.)
* N3: Number of bit device points

CPU module KM1 KM2 KM3 KM4 KM5 KM6
L02SCPU, LO2SCPU-P 13.2 0.22 210.0 8.0 0.23 30.0
L02CPU, LO2CPU-P 8.0 0.22 90.0 8.0 0.22 30.0
LO6CPU, LO6CPU-P, L26CPU, L26CPU-P, L26CPU-BT,
L26CPU-PBT 8.0 0.10 80.0 8.0 0.10 20.0
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(4) Refresh time

Refresh time is the total time required for refresh of each network and auto refresh of the intelligent function

module.

(a) Refresh time of CC-Link IE Field Network

This is the time required for refresh of CC-Link IE Field Network.
L[TIMELSEC-L CC-Link IE Field Network Master/Local Module User's Manual

(b) Auto refresh time of CC-Link

This is the time required for auto refresh of CC-Link.
[TIMELSEC-L CC-Link System Master/Local Module User's Manual

(c) Link refresh time of CC-Link IE Field Network Basic
This is the time required for refresh of CC-Link IE Field Network Basic.

[Refresh time of CC-Link IE Field Network Basic]
oT = KM1 + KM2 x (((RX + RY) + 16) + RWw + RWr) + aE [us]
oE = KM3 + KM4 x (((RX + RY) + 16) + RWw + RWr) [us]

« aT: Link refresh time

« aE: Link refresh time when the file register (R, ZR) is used !

* RX: Number of points of remote input (RX) refreshed by the master station 2

* RY: Number of points of remote output (RY) refreshed by the master station"?

* RWw: Number of points of remote register (RWw) refreshed by the master station 2

* RWr: Number of points of remote register (RWr) refreshed by the master station"?
+ KM1 to KM4: Constant

CPU module KM1 KM2 KM3 KM4
L02CPU, LO2CPU-P 142.0 0.28 10.7 0.32
LO6CPU, LO6CPU-P, L26CPU, L26CPU-P, L26CPU-BT,
L26CPU-PBT 120.0 0.21 8.5 0.23

*1 This time is added when the file register (R, ZR) is used.
*2 This value is determined according to the number of slave stations to be connected and the number of occupied

stations.

(d) Auto refresh time via intelligent function modules

This is the time required for refreshing data between the buffer memory of an intelligent function module and

devices in the CPU module.

[Auto refresh time via intelligent function modules]

M1 + KM2 x (number of refresh points) [us]

When a CPU module is

When a CPU module is
connected to an extension

CPU module connected to a main block
block
KM1 KM2 KM1 KM2
L02SCPU, LO2SCPU-P 96.3 6.7 79.7 8.1
LO2CPU, LO2CPU-P 6.0 5.0 7.0 6.0
LO6CPU, LO6CPU-P, L26CPU, L26CPU-P, L26CPU-BT,
LZGCPUiPBT ’ ’ ’ ’ 4.0 5.0 5.0 6.0
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(5) Function execution time in END processing

This is the time required for updating calendar or clearing error in END processing.

(a) Calendar update processing time
When SM210 (Clock data set request) turned from off to on or when SM213 (Clock data read request) turned

382

on, the processing time for changing or reading the clock data are required in END processing.

Processing time

CPU module When the clock data set request When the clock data read
is issued request is issued
L02SCPU, LO2SCPU-P 0.053 [ms] 0.017 [ms]
L02CPU, LO2CPU-P 0.025 [ms] 0.006 [ms]
LO6CPU, LO6CPU-P, L26CPU, L26CPU-P, L26CPU-BT,
Lo60PU.PET 0.018 [ms] 0.006 [ms]

(b) Error clear processing time

Upon the rising edge of SM50 (Error reset), the processing time for clearing the continuation error stored in

SD50 is required

Processing time

CPU module : : :

When the annunciator is cleared When the error is cleared
L02SCPU, L02SCPU-P 0.185 [ms)] 0.180 [ms]
L02CPU, LO2CPU-P 0.101 [ms)] 0.098 [ms]
LOBCPU, LO6CPU-P, L26CPU, L26CPU-P, L26CPU-BT, 0.075 ms] 0.072 [ms]

L26CPU-PBT

(c) Error clear processing time by error type

The processing time for clearing the continuation error by error time is required.

Processing time

CPU module
When the annunciator is cleared When the error is cleared
LO2SCPU, L0O2SCPU-P 0.205 [ms] 0.195 [ms]
L02CPU, LO2CPU-P 0.117 [ms] 0.111 [ms]
LO6CPU, LO6CPU-P, L26CPU, L26CPU-P, L26CPU-BT,
0.090 [ms] 0.087 [ms]

L26CPU-PBT




(d) Device data latch processing time

When the latch range is set, the processing time shown below is required. "

[Device data latch processing time]
(N1 x KM1) + ((N2 = 16 + N3) x KM2) [ps]

* N1: Number of device types specified to be latched 2
* N2: Number of bit device points specified to be latched ™

* N3: Number of word device points specified to be latched ™

CPU module KM1 KM2
LO2SCPU, L0O2SCPU-P 4.4 0.12
L02CPU, LO2CPU-P 3.0 0.12

LO6CPU, LOBCPU-P, L26CPU, L26CPU-P,

L26CPU-BT, L26CPU-PBT 3.0 0.05

*1 The scan time does not increase even if the latch range is set for the file register (R, ZR), extended data register (D), or
extended link register (W).

*2 Count the latch range (1) and the latch range (2) as different device types.

*3 The scan time will not increase if the latch range is set for the file register (ZR), extended data register (D), or extended
link register (W).

Point/

To reduce the scan time increase due to latch™, minimize the number of latch points (latch (1) setting, latch (2) setting, and
latch relay) as much as possible by performing the following.
* Move data to be latched to the file register.
» Store device data that is less frequently updated in the standard ROM with the SP.DEVST instruction. (The device
data stored in the standard ROM can be read with the S(P).DEVLD instruction. (==~ Page 180, Section 3.29)

*1 For file registers (including an extended data register (D) and an extended link register (W)), the scan time is not
increased due to latch.
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(6) Service processing time

The following shows the service processing time required for each communication function when the number of

processing is set to one.

Processing time

Online change in the Online change in the
CPU Program read (when a ladder mode (when ladder mode (when Online change (file) Device data Monitor
module 10K-step program file adding 100 steps to the adding 100 steps to the (when a 10K-step (Data register: 32
is read) start of an 8K-step start of a 20K-step program file is read) points)
program) program)
L02SCPU,
LO2SCPU-P 3.70 [ms] 2.45 [ms] 7.00 [ms] 2.65 [ms]
L02CPU,
LO2CPU-P 0.95 [ms] 1.20 [ms] 4.40 [ms] 0.50 [ms]
LO6CPU,
LO6CPU-P,
L26CPU,
L26CPU-P, 0.95 [ms] 1.00 [ms] 3.70 [ms] 0.40 [ms]
L26CPU-BT,
L26CPU-PBT

(7) Common processing time

The CPU module performs common processing by the system. The common processing time shown below is
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required.
CPU module Processing time
L02SCPU, LO2SCPU-P 0.28 [ms]
L02CPU, LO2CPU-P 0.22 [ms]
LO6CPU, LO6CPU-P, L26CPU, L26CPU-P, L26CPU-BT, L26CPU-PBT 0.18 [ms]

*1 Processing time when the setting of the built-in CC-Link is disabled



Appendix 3.2 Factors that increase the scan time

When any of the function or operation described below is executed, the scan time is increased by the amount of its
processing time.

(1) Batch transfer to the program memory

Use the following expression to calculate the increased scan time when data are batch transferred to the program
memory.

[Time required for batch-transferring data to the program memory]
Scan time x KM1 + KM2 [s]

CPU module KM1 KM2
L02SCPU, L02SCPU-P 120.0 1.2
L02CPU, LO2CPU-P 170.0 1.0
LO6CPU, LO6CPU-P 260.0 47
L26CPU, L26CPU-P, L26CPU-BT, L26CPU-PBT 1100.0 15.0

(2) Use of local devices

Use the following expression to calculate the increased scan time when local devices are used.

[Increase in the scan time]
((N1 x KM1) + ((N2 + N3 + 16)) x KM2) + (N4 x KM3) + KM4) x n + KM5 [us]

* N1: Number of devices that is specified as a local device

N2: Number of word device points
* N3: Number of bit device points

N4: Number of index register points that were specified as a local device

CPU module KM1 KM2 KM3 KM4 KM5
L02SCPU, LO2SCPU-P 16.0 0.23 1.49 98.3 92.0
L02CPU, LO2CPU-P 8.0 0.22 0.65 58.0 14.2
LO6CPU, LO6CPU-P 8.0 0.10 0.47 35.5 12.7
L26CPU, L26CPU-P, L26CPU-BT, L26CPU-PBT 8.0 0.10 0.68 35.5 17.3

Use the following expression to calculate the increase in scan time when local devices are used in a subroutine
program (only when the subroutine program is called from another file).
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[Increase in the scan time]
(N1 x KM1) + ((N2 + (N3 + 16)) x KM2) + (N4 x KM3) + KM4 [us]
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N1: Number of devices that is specified as a local device
* N2: Number of word device points

N3: Number of bit device points

N4: Number of index register points that were specified as a local device

CPU module KM1 KM2 KM3 KM4
L02SCPU, LO2SCPU-P 20.3 0.76 4.47 257
LO2CPU, LO2CPU-P 16.0 0.44 1.30 80.0
LO6CPU, LO6CPU-P 16.0 0.20 0.94 100.0
L26CPU, L26CPU-P, L26CPU-BT, L26CPU-PBT 16.0 0.20 1.36 100.0
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(4)

(5)

(6)
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Execution of multiple programs

Use the following formula to calculate the increase in scan time when executing multiple programs.

[Increase in the scan time]
Number of program files to be executed x KM1 [ms]

CPU module KM1
LO2SCPU, LO2SCPU-P 0.053
LO2CPU, LO2CPU-P 0.024
LO6CPU, LO6CPU-P, L26CPU, L26CPU-P, L26CPU-BT, L26CPU-PBT 0.02

Removal and insertion of an SD memory card

The following shows the increase in scan time when an SD memory card is inserted or removed.

Increase in scan time
CPU module When an SD memory card is When an SD memory card is
inserted removed
L02CPU, LO2CPU-P 0.89 [ms] 0.49 [ms]
LO6CPU, LO6CPU-P, L26CPU, L26CPU-P, L26CPU-BT,
L26CPU-PBT 0.82 [ms] 0.42 [ms]

Scan time measurement

Use the following expression to calculate the increase in scan time when the scan time is set to be measured.

[Increase in the scan time]

KM1 + number of branch instructions” ' x KM2 [us]

CPU module KM1 KM2
LO2SCPU, LO2SCPU-P 179.5 5.8
LO2CPU, LO2CPU-P 40.0 1.7
LO6CPU, LO6CPU-P, L26CPU, L26CPU-P, L26CPU-BT, 400 15
L26CPU-PBT

*1 The number of branch instructions is a total of the following pointer branch instructions and structure creation
instructions, which are executed between a start point and an end point of the scan time measurement.
- Pointer branch instructions: CJ, SCJ, JMP, GOEND
- Structure creation instruction: CALL(P), FCALL(P), ECALL(P), EFCALL(P), XCALL(P), BREAK, NEXT, RET

A series CPU module compatibility setting

The following shows the increase in scan time when an A series CPU module compatibility setting is enabled.

CPU module Increase in scan time
L02SCPU, L02SCPU-P 95 [us]
L02CPU, LO2CPU-P 40 [ps]
LO6CPU, LOBCPU-P, L26CPU, L26CPU-P, L26CPU-BT, L26CPU-PBT 34 [us]




(7) Time taken to collect module errors

Use the following formula to calculate the increase in scan time when the module error collection function is used.

[Increase in the scan time]
KM1 + (N1 x KM2) + (N2 x KM3) [us]

* N1: Number of errors collected per scan by the built-in CC-Link or external modules
* N2: Number of errors collected by the built-in 1/0

When a CPU module is connected to | When a CPU module is connected to

CPU module a main block an extension block
KM1 KM2 KM3 KM1 KM2 KM3
L02SCPU, LO2SCPU-P 145 120 80 190 140 70
LO2CPU, LO2CPU-P 28 80 60 28 105 50

LO6CPU, LO6CPU-P, L26CPU, L26CPU-P,

L26CPU-BT, L26CPU-PBT 21 0 %0 21 100 40

(8) Data logging function

For the increase in scan time when using the data logging function, refer to the following.
[ 1QnUDVCPU/LCPU User's Manual (Data Logging Function)

(9) Realtime monitor function

Use the following formula to calculate the increase in scan time on the realtime monitor function.

[Increase in the scan time]
KM1 + (KM2 x N1 ) + ( KM3 x N2 ) [us]

* N1: Number of word devices

* N2: Number of bit devices

* KM1: Constant (common processing time)

» KM2: Constant (word device processing time)
» KM3: Constant (bit device processing time)

Internal user device (X, Y, M, L, B, F, SB, V, T, ST, C, D, W, SW, FX, FY, FD, SM, SD, BLO\S)
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CPU module KM1 KM2 KM3
L02CPU, LO2CPU-P 79.00 0.68 0.95
LOBCPU, LO6CPU-P 74.00 0.60 0.87
L26CPU, L26CPU-P, L26CPU-BT, L26CPU-PBT 64.00 0.56 0.75

File register (R, ZR)

CPU module KM1 KM2 KM3
L02CPU, LO2CPU-P 79.00 0.78 1.11
LOBCPU, LO6CPU-P 74.00 0.70 1.03
L26CPU, L26CPU-P, L26CPU-BT, L26CPU-PBT 64.00 0.66 0.91
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Module access device (UO\G),
Link direct device(JO\W, JO\X, JO\SW, JO\Y, JO\SB)

CPU module KM1 KM2 KM3
L02CPU, LO2CPU-P 128.10 14.50 15.06
LO6CPU, LOGCPU-P 125.12 14.20 15.00
L26CPU, L26CPU-P, L26CPU-BT, L26CPU-PBT 112.00 12.00 13.50

Appendix 3.3  Realtime monitor function processing time

This is the minimum interval for monitoring data without any loss under the following conditions during the execution of
the realtime monitor function.

* Scan time = 1.5ms (up to 3ms)*1

» Timing = Select "Step No. Specification" as timing condition and set conditions. 2

» Buffer capacity = 32K bytes
» Fixed scan interrupt timing = Start step number of the program set as a condition under "Step No.
Specification"

*1 The average scan time shall be 1.0ms when the realtime monitor function is not executed.
*2 Program name: Any, Step No.: Start step of the program, Execution condition: "Always"

Cable type Number of word device points Monitor interval
1or8 0.5ms
USB
16 1.0ms
1 0.5ms
Ethernet
8or16 1.0ms
1 1.50ms
RS-232 8 3.50ms
16 5.50ms
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Appendix 4 Data Used in the CPU Module

In the CPU module, data such as numeric values and alphabets are represented as a series of bits, "0" and "1". This

notation is called BIN (binary).

In addition, DEC (decimal), HEX (hexadecimal), BCD (binary-coded decimal), and floating-point data are available.

(1)

(2)

()

(4)

()

BIN (binary code)

BIN is a data notation where a value is represented as a series of bits "0" and "1". Each place digit is shifted to the
higher digit when the value exceeds 1.
The value ranged from -32768 to 32767 can be stored in the CPU module.
%7 Most significant bit (for determination of positive/negative value)
Bitname ——>b15b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

Bit weight —— 215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20
1 Il I Il Il Il Il I Il 1 1 1 Il Il 1 1
Decimal value —» -32768 163848192 4096 2048 1024 512 256 128 64 32 16 8 4 2 1

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

DEC (decimal)
DEC represents binary data of the CPU module in decimal notation. ([<5~ Page 342, Section 6.2)

HEX (hexadecimal)

HEX represents binary data of the CPU module in hexadecimal notation. (=5~ Page 343, Section 6.3)

In hexadecimal notation, four bits are handled as one digit. Because the place value in a digit is from 0 to 15 in
decimal notation, a value larger than nine is represented by A, B, C, D, E, or F. When the value is larger than F,
the digit is shifted to the higher digit.

This notation is useful when using 16-bit devices such as the data register and link register.

BCD (binary-coded decimal)

BCD is a data notation that represents a value in the ones place of a decimal number in a binary number. As with
hexadecimal notation, data are represented in four bits but the alphabets A to F are not used. This notation is
useful when handling data from external devices, such as digital switches.

Floating-point data

In floating point data, real number data are handled as a numeric value with the decimal point. The single-
precision floating-point data and double-precision floating-point data are available. (=5~ Page 343, Section 6.4)
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(6) Numeric representation list

The following table shows the numeric representation of BIN (binary), DEC (decimal), HEX (hexadecimal), and

BCD (binary-coded decimal).

BIN (binary) DEC (decimal) HEX (hexadecimal) BCD (binary-coded decimal)
0 0 0 0
1 1 1 1
10 2 2 10
1 3 3 1
4 4
5 5
6 6
7 7
8 8
1001 9 9 1001
1010 10 A 1 0000
1011 1 B 1 0001
1100 12 ¢ 1 0010
1101 13 D 1 0011
1110 14 E 1 0100
111 15 F 1 0101
1 0000 16 10 1 0110
1 0001 17 1 1 0111
10 111 47 2F 100 0111
0111 111 1M1 1110 32766 7FFE
0111 111 1M1 111 32767 7FFF
1000 0000 0000 0000 -32768 8000 1000 0000 0000 0000
1000 0000 0000 0001 -32767 8001 1000 0000 0000 0001
111 111 111 1110 -2 FFFE
1111 1111 11 111 -1 FFFF
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Appendix & character Codes Available in the Display Unit

The following chart shows character codes available in the display unit.

+0 +1 +2 +3 +4 +5 +6 +7 +8 +9  +A +B +C +D +E +F
0000y NULL
0010y
0020y ! # $ % & «C ) * o+ , - . /
00304 0 1 2 3 4 5 6 7 8 9 : ; < = > ?
00404 @ A B C D E F G H I J K L M N 0
00504 P Q R S T ] v W X Y Z [ ¥ ] B
0060y ? a b c d e f g h i ] k | m n 0
0070y p q r s t u v w X y z { | } ~
0080y*1 )
00AOy o r J . . 7 7 " v 1 ¥ 1 3 )
00BOy - 7 1 Vl I T # ¥ h i ! ) Y A t i
00C0y b F ) T p T =z X % / N k 7 A i Y
00DOy I L 4 T Y 1 13 v y % L m7 oy
OO0F Oyt

*1 "0081y to 009F" and "00EOy to 00FCy" are recognized as upper bytes of the Shift-JIS code.

Jun Aeidsiq ayy ul 8|ge|ieAy sepo? Jajoeiey) G xipuaddy
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The [__] parts in the tables on the following pages are out of the Shift-JIS code range. The Shift-JIS code range is

"81y to 9Fy" and "EOy to FCy" for upper bytes, and "40y to 7Ey" and "80y to FCy" for lower bytes.

Ll /— & C I O o o8t L Dnd D<a s o o |4

i \—=xOO omp O c LUBHR s&xlmpd = KR Im Ta 1+
2 '—H: © Nro z £ vHABLL ¥XNNpO O o S0 =3
h |~1. @nugC O S - L HINED 1 ow =h 5o L
Dl |+, O—-nNNH 4 x KO REPXER Z A A0 x3 —F
T|© O~rotk—UT N ¥ S NRPYKML RMIED> S 3 =9 =3 |-L
FlX o= | N> ON-=->RPUKR LXK < <= =3 =7 ++
Ry =it U< 5 O—>C xR PY > FKLYEM x M3 o 44
T|-H: =8 QI+ Se= 0IX W3RN Y O HNLLm — > Xd ¥x T
T3 DAl *3X% H NOZ+>INONV(H HNRNA LOCD 3 wx o8 k|
Rl = VIS D g+ oL>03KIWHZY DHIEDNARI>SS we o> L
T| A AAHD S& wLWDT+INHWNMIRE DPANFDNXA X o> =+ J 4
P -7 >V d Lo O 00N e YITDIUFr W wse L Lo -4
Y or—~Had A ©®O00NQa 5100 L YO AUKEMNI>0D MmO moao
T - ~llen V8 NNX da 021 0DLLRLRURMNLE N~ wa vcwlf
| 1—-e0 It ~<0 atPIVNWAEIRIIHOWab <C® oo QL

S88Sgs82R88ae¢E

T Y Y oy yem yem oy oy oy

— -
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+0 +1 +2 +3 +4 +5 +6 +7 +8 +9 +A +B +C +D +E +F
85F0:
8640:
8650:
8660:
8670:
8680:
8690:
86A0:
86B0:
86C0:
86DO0:
86E0:
86F0:
8740: O @ @ @ & & O ©) o @ ® ®
8750: () @ I I T ¥ V VI VI W X X 5,
8760: ST SN VR L S A A S AL A SN O A S 1|
8770: em km mg kg cc m I
8780: ", N. Kk T @ ® &® ®&® ® @B W W A
8790: = = 1) $ > 4 1L zZ L A4 - n U
87A0:
87B0:
87C0:
87D0:
87EO:
87F0:
8840:
8850:
8860:
8870:
8880:
8890: ]
88AO0: W oE O = O R A & O E B OB OE OE OE OB OE
88B0: ¥ OB B E & & m B W # fH # # = E #HB
88C0: 7 B B B E B #® &# L F & & & B B £
88D0: B B O B OB 2 B B B E ¥ # B 8B ZE= K
88F0: ¥ 5 £ M W B W 5 gk O E OB OB
8940: l B B 8 o fF F B H F W W #®£ E H M
8950: H & B M\ B B £ ® R F oK B @ = E =
8960: # ff &/ g LB £ M B X kx %k ®# B B 5 =E
8970: E O %k # ® & #® R Om B/ # B # BK O H
8980: E # E &£ £ # £ B E X B B ® R B
8990: % = = = # E B B 5B Mo o&® =BOF O W
89A0: E # B B O $% @ E B O# K #H & E B &
89B0: B B # z & # B 8B F T 1 & 4 M &
89C0: = m =\ % E B ¥ HF ® B R X H A X H
89DO0: wm X B # T T M O w T OE KR OEFE m B MW &
89EO: B # & FH F m®m BN F O B OM# OB E N =
89FO0: i B # & @ Bk B O O OE WM B W
8A40: Mom W B KK R OB &£ T B B B B g z s
8A50: Z EFE OE @ #% E B o= #H % £ & B BB i i=
8A60: oo # & OW & B O | & & xR K ® ¥ ="
8A70: B oW B OH B R OE ¥ E X #H ZF O#H# £ £
8A80: B R #® B B B B #& F & B B B & H @&
8A90: MM O 2 K W OB R O£ OB M B OB F T WK
8AAO: Mo R O&E O B OE R OB # £ M #H # X E
8ABO: E OF #® B B B ®W # B # & £ Z g F iE
8ACO: W OE B O B F X € # £ & @ HF O£ = #
8ADO: 2 B & # M K B M #®# £ £ L & F B It
8AEQ: 7 B = W B ¥ = B E & K f&£# B #&= HE F
8AFO: E OF OB & # T O# H K& B OB O #H =E

393

nun Aeidsig ayy ui s|gejieAy sepo) Jejoeleyd G xipuaddy




+0 +1 +2 +3 +4 +5 +6 +7 +8 +9 +A +B +C +D +E
8B40: B OB % S K #£ H = W £ @ B 3 g7
8B50: # Of B 2 & A & K B OB K # £ B %
8B60: = ¥ BE OZE B ® B OF v B ¥ #® F B
8B70: Hm o® M OE ¥ EBE A M K R ® BT B A W
8B80: /oOoKkK R N % B X OEBE X O # #£ B F =&
8B90: E £ W % £ E 5 B O OB 2 #A T =E X
8BAO: T B B O X X #%H E B W F H B 5H B
8BBO: BOKX B O OH B R OFE OB OB KW OB 5E B & =
8BCO: g2 B M & = m x B # #® £ M@ N E H
8BDO: m &% F &K #® = 2 B B B F B % #®# # =&
8BEO: € B £ Hh B H K A M B E HF B E E B
8BFO: B OB B T @B E & B £ # @ B B
8C40: R E & # & E & X x E B %2 W @ ZE =
8C50: moo#BEOFE OB O ® M B @B WM R FE  =E : B 2
8C60: 2 & B B B B B £ W = #£ FE BE B R £
8C70: w o8B K X W #® 3 EOZ & ¥ OB = OO0 &K
8C80: B O B OB OB O # B X &R BB N £ m A #
8C90: ®m B B F % #@ B&E B O B OF OB £ B B
8CAO: ## == X ® ® B & KB B R # B ¥ & # K
8CBO: BB OB O m x R OB 4 % B R X B O B = #
8CCO: R F @ # M #H B WM = E M F & #H M
8CDO: M O£ B ® I K B 5 # E B ® A E &
8CEO: 8 F 1B % @ B B # W H B R E W <z
8CFO: x & = & £ X 2 % 4 B 0O [
8D40: B M m B ©w L F E I 1 BH = L B B
8D50: B ft m Ww £ X 5 R B M B & # I #
8D60: E B B B B & W L % &K W H =E B Kk
8D70: FE M O® 1 @ #® ®E OB O B O M oW B B
8D80: T F 5 B ORBM #H%H B A& B ¥ FE = #f ¥ =n
8D90: & B t & 2 o ® BE & 2 2 & B A
8DAO: tE 4§ HB W 2 I’ B B B E W® W/ E & H
8DBO: WmoOo®E £ X B O E £ E B ¥ E B 3 #H R
8DCO: E # & # B KR ® E F E® ¥ F B # B i
8DDO: X X E B 2 £ 7 M = #H & B A #£ # I
8DEO: Bt F kR OBR OB W O F OB OB OBH OB OE O A M OB
8DFO: M M M = X X #£ &K #£ £ = @ Rl
8EA40: = ¥ & # A & BE M 2 B #l F K L B =
8E50: £ £ LU B #H & % B W E E =H T #E #B B
8E60: g2 | ¥ % #£ #F @ # ®W =@ £ A + B I
8E70: 2 F E W @ F B E X & H & B & 1
8ES80: K OB 0 R K O¥K B E E f#f # #F R =
8E90: w= OB B oM @& ® OF M O£ R OF OF OE OFE K OX
8EAO: % & ® 2 F& W O wm B B ®# # ¥ B K @&
8EBO: e = & =N T £ ® W %X H E X B X &K B
8ECO: £ H O# B £ = B B8 £ & F H B & & &
8EDO: # ® F OB OB OE O B #F 0 R ¥ K B B R
8EEO: # B W ¥ OB X W OS5 F X B ¥ ¥ BE OE &
8EFO: By B 2 WM OF O O## &K O F I &
8F40: = OBmoooMm B B #H 5 ™M O # T R B R
8F50: E T B =® B #H M £ M 4+ F£ x + #® H* X
8F60: toox O B Mt E & OB OB OB R N W & 2 OB W
8F70: fir o #® B F B OB M B #£ @ A WH Mm =
8F80: % FH B # X & B o #®w B 2 B O F K &
8F90: Z E E # 3 By | & F & OB B Kk OHE E B
8FAO: E # B8 ®©EH ®m B E B I E 7 =7 N 4 @A E
8FBO: K B £ %x # # Z E H E B & #© #H B
8FCO: A H B M ®m £ B E & W ¥ # 7 — N S
8FDO: w B B ¥ B @# E B i B A £ & ¥ 4 &
8FEO: g B ¥ L X =X T T OB W B E E B B &
8FFO: £ B OB K B B K B B £ BB ¥
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+0 +1 +2 +3 +4 +5 +6 +7 +8 +9 +A +B +C +D +E +F “
9040: H # W & & B & @t B @M E R M £ & B
9050: kB2 T L E K O OT OF B R OF H > H
9060: F # B & & # £ 5B = # # =E AN Z A E
9070: F 2 E R B #A 4 @E H T &/ E B &
9080: 2 MmO E OB O K Kk OB OB E T X B # & B
9090: R OB 2 &5 #H O 8 #H# #E O g B BB # ®# &
90A0: B o t# #® W =2 Z2 & 2 o# T O K B B £
90BO0: B # W E F # &£ =B £ T F #H @B W ZE #
90CO0: o B OF OB OF OB O O£ F OB OB OF OB M OB
90DO: £ & & ' F&F B B B O O#H #E E I Hx B &
90EO: BHROFE O F W W % F 4 FE OE X N OB OB &
90F0: B oMW R OOXx & % B M OB Ok O F & &
9140: w Oox B O m B %2 K B = B #£ # R # Al
9150: E & R £ # £ E ¥E OB ¥ WH ¥ 9 ¥ % @A
9160: BB B O #H M ¥ F M & F BH # B B & N
9170: ¥ B ¥ T £ ® R OB [ #Z ¥ # B # &
9180: B R B B B OB B B £ E ¥ ZEBE B B & B
9190: 72 O O EBE OB X £ £ & £ F B B # B B
91A0: B OB & {8 @ B’ B B2 &£ ® B B &E 4B B B
91B0: B & = wW H #H #F ®% B #B & #H #h £ K A
91C0: 5t m O O¥ - F T & £ B k& EK OB &K # ox MW
91DO0: % & F B2 B ® B =R & B R & &£ B & &
91EO: X & @ K & X H B =B B &E & 2 &K T #
91FO0: R % R B2 B 57 £ A& # E M # R
9240: m {E# 2 R E R E B W #H B B £ #& i
9250: B oo@E #H # £ B & x #H x ¥E Wwm ZE #& H B
9260: g it & ' o By B O E B OB %X E &M 5
9270: B & & @ M OB BH W E B OFE F M W OB
9280: 7z % B X W O®F % H ®H OB WM B # F H =
9290: OB & B O£ H OB OF T BT Xk B ® FE M
92A0: O B k& R O B ¥ 8 BOO#E M H Bk FE AR
92B0: B g A 3 g % #% £ ®W B B % B B Xt B z
92C0: E £ B 2 B #H M B H HF B & 2 # | 3
92DO0: B M & B & £ # FE ¥ EF OB M M ®m & 8B §
92E0: = K& & & #H =2 £ B E F E E E B B K o
92F0: ' O’ % T R =@ ¥ % M T wm B & Q
9340: ER & 4 B E @ # ® @ WM H & # Hm ¥ @M 2
9350: B OB & #% # #E X B KEF &H ¥ # M &L EH = 2
9360: = B B H 8 % o ¥% % w B # 3 #H E % o
9370: ® B & # # MW m B OE £ W B @A w % 8
9380: x 7D OE B B EFE T OB E B & # =®H O #H B &
9390: X o8| B & 4 OB % 5 % F B OB K % 3 # z
93A0: 2 B § B = % % & & B B OB B @& ¥ @[ 5
93B0: ¥ &5 E E R EBE E R ® E #H Kk B E #B & &
93C0: w®= B OB XX E 3 # Om O OB OM& OE B B OE B 5
93D0: ' OB & g o' F % & K & B F = # F= MW 3
93E0: m F B ¥ 2 # & # #®m B £ B B MM =] =.
93FO0: x = B X &£ 89 K& W #4 ® BH L A 2
9440: o ROE &£ # A B OF W M E A OB R O <
9450: B OB B % n»n BB Oz T OE OB OE M B K OB B 3
9460: HROE'E B B 8 B OB KR K OB W ZE E B B #
9470: B OE # B &% {FE B F W T B O£ & K &
9480: O B B & B OB & #®¥ ®;T B # M 2 # 8
9490: #H A B B ®M M & &8 B OE B # E B £ ®
94A0: B/ oM OE ZE £ BE OB NMNOow & JN &% KB K B2
94B0: % & % & B B W & ¥ & # ¥ F &K ® W
94C0: W B & L A K L ¥E B ¥ O E R & X &
94D0: MOt #% B F OB O£ F & OE B & £ E K &
94E0: BEO#Ht w £ kO W K K B W # # B #w 3 B
94FO0: # OFE R OB OB O E OE WM O #t B EBE B =

395



+0 +1 +2 +3 +4 +5 +6 +7 +8 +9 +A +B +C +D +E +F
9540: 2 & B K xr B E B E M W 2 £ E £ i3
9550: m o O 8 9B & ®E O£ Xk ZE 3 EZE x F %
9560: W Y w8 $R O OmO O £ & W & KR OHE B B
9570: 2 B B O & B X B B B 1 K W B} B
9580: ¥ ¥ OF X ® OB E T (8 8 B O B M {# &
9590: X # & E# ¥ H # B E ® K B & E R 1B
95A0: BB # ZE K % $# #H L W H H ©H E E E
95B0: X B B O#2# B F X H R O# E B ® T B W
95C0: i & B B X B H# B2 g =®E N & E B B Z
95D0: F = #%& 2 R & & ® % H ®#H KR W H i
95EQ: > ®H O O# B B OE OE E X E B B E M # 4
95F0: * ® F FT B E= B OB &8 # W A B
9640: %k 0|8 E OB O B O F B OE ¥ &/ i 2 #H # fa
9650: B B Z T & B B wHm w =T Tt B = 2 E B
9660: BE & B B # H®K B #£ B K @\ I # N = O
9670: A % BE B O B % a B OM® F X B N 2
9680: E E BE W # % K &M &# ®B # B [E # & i
9690: g B K K X ® X * & R ®wm E H B @ 2
96A0: E % Xx B B E w® T T & E B Ik B R
96B0: iR % & #& £ X £ BB & #H ® E £ @ B B
96CO0: ® 8 Ok F 4% B O ®& MW OB M @ &M B & X X
96DO: # £ B TE W ¥ EF f# X A B =T 9 # X B
96EO0: H B B B & ™M &/ H A ® #F B OF W X &
96FO0: ®' % E R OE B W #% & @ W m &
9740: Wo@Wm M B B OBE K OF M K F OE OF WM OFE OB
9750: w B B % o ®m F & & ®H # ®= ¥4 F KR H E
9760: BB OB % K F B B £ B B B HK X &F &
9770: A 2 ¥ #®# ®E # ZEZ ZE B 2 B & & #f
9780: xOB ¥ OR R OB ¥ B X X ¥H OF & O# & B
9790: iAo = & B O E O\ OE M OEFE EBE ZFT F OB OB O H
97A0: = # B B BE 1 2 O # B OB OB R B m 2B
97B0: B o #f B E A B\ EBE ® B T = # ®Wm £ BT #
97C0: 2 K W OB B % £ B &R &2 = B 8 Hh H @&
97D0: E # % & W B @ B & ®m B £ KFE 2 & %
97EQ: = B & B & W B WL F K B OF OZE E BB B
97FO0: BE & % 3z = E X B E BE B # B
9840: E OE ® B B8 ®# K B B £E H 2 B F B #
9850: #w R F ¥ R B E B B B XN BE & B H &
9860: & #® T B B X B B ®E EBE # & E B MW
9870: E B ke
9880:
9890: =X
98A0: 5 & 4 g N ) X & F @B | B T & ==X
98B0: F H OB O+ 3T =HE == B M M XK It &£ M @
98C0: F ® M & & #H @ € = F & & = %K M @
98D0: w £ *®x @wm & KB K 4 B H @B/ 2 @M B #F &F
98EQ: T B ®# = & £ #® B F & & WM M M E &
98FO0: g B & m & ® & ® H #F E
9940: 7 B & =z B # ®# B # B € & KB E &
9950: B OE & & &% ® & # J U R £ & Wm B MW
9960: R 5 =2 N B M B B 58 #F 2 — & B R B
9970: g v R H & Xk &® A &EA = E N EBE W €
9980: B 4d = X3 FA &M mwm #H MO OB OB O OFH W U]
9990: #HoZ B o= o®MOOH g O OZ O Oo& #H O#H M O EBEOE P IR
99A0: o B E & = B % & g & & B OB & 4
99B0: g @ &6 ® & M £ £ E E E E C E ZF #
99CO0: # #F *# £ +* [0 E M & £ I B B EBE K K
99D0: R A B E # ® 2 % 7 mm o\ R ¥ M & F
99EO0: oM R W B ¥ R OB M % XX M MR % 58 M
99F0: PH My M M oM E 5 R B K M B &
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+0 +1 +2 +3 +4 +5 +6 +7 +8 +9 +A +B +C +D +E +F
9A40: RR m e B & M F B OFm B O &FE B 2 O E W
9A50: E oW oM B I o OB M| I RO K K K B 0
9A60: EORM O OB OB Om O K M Kk B R OE FE R
9A70: E B OB B OB M M B OB 2 & oM o
9A80: mO® o oM B o o= o2 B oE OE R B OB g B
9A90: ®m OE B mE oE e g OE O B B B &l
9AAOD: & IO W ke o4t O OF
9ABO: £ K #ff B & B T E B & KB B B 5 B E
9ACO:  # W OEFE @\ 5 & K & # B #H E T T i
9ADO: o® | & O & B O B BV i #E £ E E
9AEQ: B # = F #HF E FE KX X 8 T ¥ ¥ R X F
9AFO: | ¥ X HF X £ = X £ F @& B B g :
9B40: W % &= &= st B Wl & OE= oF  #f ki 1§ 2
9B50: 530 5 % W 5 o i OB & B OB m OB 1 R I8
9B60: EOIRE OpE O i fE MM W B tE OB OB %y 1\ 1B M ¥
9B70: 18 ® F T 2 F B B 2 =i B = C
9B80: T BE BE ® B ®BE E B E E B E ZE BE EFE B
9B90: g2 ® B #7 #H K~ B X : F F E B R E R
9BAO: B B B Y W 5 ¥ B % # % W W wm MFE Mg
9BBO: g F O O &k OFE W OE W EF OE OB OF £ E
9BCO: E & B & & I® #® = B W B = B IE &F I8
9BDO: = s B e % O# OB | g m OB O #®% B O« E B
9BEQ: BE & = 2 OB & t OBE & t8 1E IE g g i@
9BFO: wmOE W OH* Ox B O OE H KM OB B &
9C40: = E B B E B E B E & B B B L B i
9C50: F £ & £ X H B B H W 7 E @ &€ LT 5
9C60: x B ®E =z & 1 % #®# ®H % M € & ®H # H4
9C70: e & B #%# &% N W O B M OFx BE 2 B K
9C80: m w ' E & B B B F M Ok E & B & B
9C90: m O|m O ® OF Mm O ®w® F W = B/ B B\ W MW
9CAO: ® OFE % & W K =B & =B B @& #B & @ K& @
9CBO: B E &7 B F WM K #B E B® @ K B & B &
9CCO: ®O®R B B O®E #®B B 2 B E B & B @& @H K
9CDO: F s B oE B E £ # = B # F #H B E '
9CEO: woOomE E OB’ OE = W B g O B’ OB OE B B E
9CFO: HO® Z®F OB B B O X X K B £ E
9D40: 2 B # & BB B BB =B L # @ L W #H O£ #
9D50: BOE OF M O#H O OH O®K H O M B OZFE K OE O
9D60: ¥ OB O# # o R & OB WM E 2 K O 1B
9D70: o O#E # B ® O# #® W # 2 B = & & M
9D80: ® B # W B W & @& B &k # F 8 £ #H #
9D90: B B B B ¥ 2 # B # # & B B # B B
9DAC: | 8 B # # EZE F @ £ &£ ¥ &2 K £ # B #
9DBO: wEo®m B o2 # = # # @ g2 ®# <X KX B Kk &
9DCO: B % B O#% & &% K M & &% & #& 2 # B
9DDO: B W\ W = K & ®" & B X =% B F B R £
9DEO: FE B ¥ H F = B B8 RE B B B E R B
9DFO: M #® & B E BE B E B £Z B B %
9E40: B OB B K B I B £ BH B & M B EF B Bk
9E50: #F O R O ZE R M W OHF K T K W OB O A B
9E60: FOW O® O OF W O W A B R 2 & M B
9E70: O # t® W R M 8 E OE WM OZE B B E
9ES80: T A S - T g B # # & & W ®/ B HE IF
9E90: ® | % | 2 B OE#F K ¥ W ¥ A ]
9EAO: B ORE # W B ZE B W & E £ W O #f M M 4
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Appendix 6 Differences Between LCPU and QnUCPU

This section describes the specifications comparison between the LCPU and QnCPU and the precautions for using the

existing system.

Appendix 6.1

Specifications comparison

The following table shows a comparison of the specifications between LCPU and QnCPU.

Difference
Item Description
LCPU QnUCPU
» Power supply module « Power supply module
Basic configuration * CPU module « CPU module
+ 1/0 modules and intelligent function modules * 1/0 modules and intelligent function modules
* END cover « Base unit
Module installation Modules are connected in order. Modules are mounted on the base unit.
* Module whose serial number (first five digit) is
"13071" or earlier: Up to 10 modules
* Module whose serial number (first five digits) is
"13072" or later: Up to 40 modules (LO2SCPU, Up to 64 modules (QO0UJCPU: 16 modules,
Number of modules L02SCPU-P, LO2CPU, and LO2CPU-P: Up to 30 QO0U/QO01UCPU: 24 modules, Q02UCPU: 32
modules) modules)
Note that a power supply module, CPU module,
display unit, branch module, extension module, RS-
232 adapter, and END cover are not included.
System
configuration * Module whose serial number (first five digit) is

System extension

"13071" or earlier: Not allowed
* Module whose serial number (first five digit) is
"13072" or later: Allowed

Allowed

Power supply module

ERR contact not provided

ERR contact provided

Multiple CPU system
configuration

Not available

Available

Redundant power supply
system configuration

Not available

Available

Memory card type

SD memory card

* SRAM memory card

* Flash memory card

« ATA memory card

» SD memory card (only QUDVCPU and
QnUDPVCPU)

Built-in function

Serial communication
function

Available
+ L02SCPU
+ LO2SCPU-P
* CPU module where the RS-232 adapter or RS-
422/485 adapter can be mounted (the one whose
serial number (first five digits) is "15102" or later)

Available

» QO0U(J)/Qo1UCPU

» Q02UCPU whose serial number (first five digits) is
"10102" or later

+ QO3UD/Q04UDH/Q06UDH/Q10UDH/Q13UDH/Q2
OUDH/Q26UDHCPU whose serial number (first
five digits) is "13062" or later only
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Appendix 6.2

Precautions for utilizing programs

This section describes precautions for applying a QnCPU program to the LCPU.

(1) /O assignment
Since the LCPU is equipped with built-in functions, the start /O number assigned by default is different from that

of the QnCPU. Therefore, to use the programs of the QnCPU, I/O assignments must be changed even if the

configuration of the module has been the same. Change the start /O number of the connected module in the /O

Assignment tab of the PLC Parameter dialog box according to the program. (<5~ Page 364, Appendix 1.2 (9))

(2) Instructions

Some instructions among those applicable to the QnCPU cannot be used in the LCPU. The following table shows

the instructions not applicable to the LCPU.

Classification

Instruction

Application instruction

File register switching instruction

File set

QDRSET(P)

Other instructions

Reading routing information

S(P).RTREAD

Registering routing information

S(P).RTWRITE

File register high-speed block transfer RBMOV(P)
S(P).TO
Write to host CPU shared memory TO(P)
CPU m(')dule sr'lared memory DTOP)
access instruction
FROM(P)
Reading from the CPU shared memory of another CPU
DFRO(P)
Motion SFC program startup request S(P).SFCS
Servo program startup request S(P).SVST
Axis speed change during positioning and JOG operation S(P).CHGV
Motion CPU dedicated instruction Torque control value change during operation and suspension S(P).CHGT
o in real mode
C t val h f halted axis/ hronized
urrent value cl -ange of halted axis/synchronize S(P).CHGA
encoder/cam axis
Write device data to motion controller S(P).DDWR
Multiple CPU dedicated Read device data from motion controller S(P).DDRD
instruction Motion SFC program startup request D(P).SFCS
Servo program startup request D(P).SVST
Multiple CPU high speed bus Axis speed change during positioning and JOG operation D(P).CHGV
compatible Motion CPU dedicated - - :
R Torque control value change during operation and suspension
instruction™ in real mode D(P).CHGT
Current value change of halted axis/synchronized D(P).CHGA
encoder/cam axis
Multiple CPU high speed bus ATC dedicated instruction D(P).ATC
compatible NC dedicated
. ) Rotation control instruction D(P).ROT
instruction
Another CPU access instruction”? | Other CPU interrupt program startup S(P).GINT
Multiple CPU high speed bus Writing devices to another CPU D(P).DDWR
compatible other CPU access Reading devices to another CPU D(P).DDRD
. . %D
instruction Other CPU (motion controller) interrupt program startup D(P).GINT

* Only the QO0UCPU, Q01UCPU, and Q02UCPU support these instructions.
*2 The Universal model QCPUs (except the QO0UJCPU, QO0UCPU, Q01UCPU, and Q02UCPU) support these
instructions.
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Appendix 7 Precautions for Using GX Works2 and u
Differences with GX Developer

For the precautions for using GX Works2 and differences with GX Developer, refer to the following.
L[] GX Works2 Version 1 Operating Manual (Common)
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Appendix 8 Device Point Assignment Sheet

Numeric Number of device points”! Restriction check
Device name Symbol ik
e Points Range Size (words)"2 Points (bits)"!
Input relay X 16 8K (8192) | X0000 to X1FFF +16 512 | x1 8192
Output relay Y 16 8K (8192) | Y0000 to Y1FFF +16 512 | x1 8192
Internal relay M 10 K ( ) | MO to +16 x1
Latch relay L 10 K( ) | LOto +16 x1
Link relay B 16 K ( ) | BOOOO to +16 x1
Annunciator F 10 K ( ) | FOto +16 x1
Link special relay SB 16 K ( ) | SB000O to +16 x1
Edge relay \Y 10 K( ) | VOto +16 x1
Step relay S 10 8K (8192) | SO to S8191 +16 512 | x1
Timer T 10 K( )|Toto x % x2
Retentive timer ST 10 K ( ) | STOto X % x2
Counter c 10 K( )|coto x % x2
Data register D 10 K( ) | DO to x1 —
Link register w 16 K( ) | WO0000 to x1 —
Link special register SW 16 K( ) | SWO0000 to x1 —
Total (29696 or less)

*1 Up to 32K points can be set for each device. (60K for the internal relay and link relay.)

*2 Enter the values multiplied (or divided) by the number shown in the Size (words) column.
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Backlight . .. ...... .. ... ... ... . L 238
Backup datarestoration. . .. ................ 192
Backupto SDmemorycard . . ............... 184
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Buffer memory monitor . ... ... ... ... ... .. 268
Buffer memory monitor/test . . ............... 265
Buffermemorytest . ...................... 269
Built-in Ethernet portsetting. ... ... .......... 367
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Built-in I/O function errorclear .. ............. 258
Built-in 1/O function monitor . . ............... 255
Built-in /O Function Setting . . ............... 369
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Built-in serial setting .. .................... 370

Data acquisition timing setting . ... ........... 146
Data loggingfile . . . ... ... ... 33
Data logging settingfile. . .. ................. 33
Dataregister(D). . .. ... i 311
Debug from multiple programming tools . .. ... .. 158
DEC(decimal) .. ........ ..., 389
Decimal constant (K). . . . .................. 342
Deleting a file registerfile ... ............... 329
Deleting a remote password . ............... 111
Deviceclear. ... .........iiiinnnnn.. 249
Devicecomment. . .. ... 33
Device memoryclear ..................... 249
Devicemonitor. . ........................ 245
Device monitorftest. . . .................... 241
Device point assignment sheet. . . .. ... ... 292,406
Devicesetting .......................... 362
Devicetest. .. .. ..o i 130,248
Differences between LCPU and QnUCPU.. . ... .. 403
Directprocessing . . . ... ... i 54
Disable the pop-up display. . . .. ............. 273
Disabling the executional conditioned device test. . 139
Display unit functions . .................... 236
Driveheading. ... ........ ... ... 33

Changing a remote password. . . ... .......... 111
Changingclockdata . .. ................... 196
Changing the program executiontype. ... ....... 72
Character codes available in the display unit . . . . . 391
Characterstring ("") . . ... oo . 343
Checking the executional conditioned device test. . 139
Clearing thefileregister. . . ................. 329
Clockdataread ......................... 197
Clock function. .. ........................ 196
Clocksetting. . . . ..o oov i 263
Commonopointer. . .............ccuvuuun... 338
Common processingtime .................. 384
Compilation .. .......... ... .. ... .. ... ..., 25
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Constants. . . ..., 342
Contrast adjustment . . . ................... 284
Convertingaprogram . . .............uuu... 25
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CPU module change function with SD memory

Card. . .. e 182
CPUmonitor/test .. ...................... 241
CPUsettings . ......... .. 263
Creatingaprogram. .................couu... 23
Currentvaluechanging . . ................... 29

Edgerelay (V) ... .. 298
Enable pop-up display. . . .................. 286
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Errorclear . ....... ... ... 166
Error display/clear. . . ... ... ... ... 259
Errorhistory. . ...... ... ... ... .. .. ... .... 161
Error time output mode setting. . ............. 103
Executingaprogram. ...................... 28
Executing a samplingtrace . ................ 147
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Filename. ... ...... ... .. .. ... 33
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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.
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TRADEMARKS

Microsoft and Windows are either registered trademarks or trademarks of Microsoft Corporation in the United States

and/or other countries.

The SD and SDHC logos are trademarks of SD-3C, LLC.

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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