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« SAFETY INSTRUCTIONS -

(Always read these instructions before using this equipment.)

When using Mitsubishi equipment, thoroughly read this manual and the associated manuals introduced in
this manual. Also pay careful attention to safety and handle the module properly.

These SAFETY PRECAUTIONS classify the safety precautions into two categories: "DANGER" and
"CAUTION".

\
I Indicates that incorrect handling may cause hazardous conditions, !
: @ DANGER resulting in death or severe injury. |
| |
| |
! Indicates that incorrect handling may cause hazardous conditions, :
:\ A CAUTION resulting in medium or slight personal injury or physical damage. )

Note that the /NCAUTION level may lead to a serious consequence according to the circumstances.
Always follow the instructions of both levels because they are important to personal safety.

Please save this manual to make it accessible when required and always forward it to the end user.

[Design Precautions]

<> DANGER

« Install a safety circuit external to the PLC that keeps the entire system safe even when there are
problems with the external power supply or the PLC module. Otherwise, trouble could result
from erroneous output or erroneous operation.

(1) Outside the PLC, construct mechanical damage preventing interlock circuits such as
emergency stop, protective circuits, positioning upper and lower limits switches and
interlocking forward/reverse operations.

(2) When the PLC detects the following problems, it will stop calculation and turn off all output in
the case of (a). In the case of (b), it will stop calculation and hold or turn off all output
according to the parameter setting.

(a) The power supply module has over current protection equipment and over voltage
protection equipment.

(b) The PLC CPUs self-diagnosis functions, such as the watch dog timer error, detect
problems.

In addition, all output will be turned on when there are problems that the PLC CPU cannot

detect, such as in the I/O controller. Build a fail safe circuit exterior to the PLC that will make

sure the equipment operates safely at such times. Refer to " LOADING AND

INSTALLATION" in Process CPU User's Manual (Hardware Design, Maintenance and

Inspection) for example fail safe circuits.

(3) Output could be left on or off when there is trouble in the output module relay or transistor.
So build an external monitoring circuit that will monitor any single outputs that could cause
serious trouble.




[Design Precautions]

<> DANGER

» When overcurrent which exceeds the rating or caused by short-circuited load flows in the output
module for a long time, it may cause smoke or fire. To prevent this, configure an external safety
circuit, such as fuse.

« Build a circuit that turns on the external power supply when the PLC main module power is
turned on. If the external power supply is turned on first, it could result in erroneous output or
erroneous operation.

* When there are communication problems with the data link, refer to the corresponding data link
manual for the operating status of each station.
Not doing so could result in erroneous output or erroneous operation.

» When connecting a peripheral device to the CPU module or connecting a personal computer or
the like to the intelligent function module to exercise control (data change) on the running PLC,
configure up an interlock circuit in the sequence program to ensure that the whole system will
always operate safely.

Also before exercising other control (program change, operating status change (status control))
on the running PLC, read the manual carefully and fully confirm safety.

Especially for the above control on the remote PLC from an external device, an immediate
action may not be taken for PLC trouble due to a data communication fault.

In addition to configuring up the interlock circuit in the sequence program, corrective and other
actions to be taken as a system for the occurrence of a data communication fault should be
predetermined between the external device and PLC CPU.

/N\ CAUTION

« Do not bunch the control wires or communication cables with the main circuit or power wires, or
install them close to each other. They should be installed 100 mm (3.94 inch) or more from each
other.

Not doing so could result in noise that would cause erroneous operation.

» When controlling items like lamp load, heater or solenoid valve using an output module, large
current (approximately ten times greater than that present in normal circumstances) may flow
when the output is turned OFF to ON.

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




[Installation Precautions]

/N\ CAUTION

 Use the PLC in an environment that meets the general specifications contained in Process CPU
User's Manual (Hardware Design, Maintenance and Inspection). Using this PLC in an
environment outside the range of the general specifications could result in electric shock, fire,
erroneous operation, and damage to or deterioration of the product.

 Hold down the module loading lever at the module bottom, and securely insert the module fixing
latch into the fixing hole in the base unit. Incorrect loading of the module can cause a
malfunction, failure or drop.
When using the PLC in the environment of much vibration, tighten the module with a screw.
Tighten the screw in the specified torque range.
Undertightening can cause a drop, short circuit or malfunction.
Overtightening can cause a drop, short circuit or malfunction due to damage to the screw or module.

» When installing more cables, be sure that the base unit and the module connectors are installed correctly.
After installation, check them for looseness.
Poor connections could cause an input or output failure.

« Securely load the memory card into the memory card loading connector.
After installation, check for lifting.
Poor connections could cause an operation fault.

« Completely turn off the external power supply before loading or unloading the module.
Not doing so could result in electric shock or damage to the product.
Note that online module change can be made when the QnPHCPU is used.
Note that there are restrictions on the modules that can be changed online and each module
has a predetermined changing procedure.
For details, refer to the section of online module change in the Process CPU User's Manual
(Hardware Design, Maintenance and Inspection).

« Do not directly touch the module's conductive parts or electronic components.
Touching the conductive parts could cause an operation failure or give damage to the module.

[Wiring Precautions]

<> DANGER

» Completely turn off the external power supply when installing or placing wiring.
Not completely turning off all power could result in electric shock or damage to the product.

» When turning on the power supply or operating the module after installation or wiring work, be
sure that the module's terminal covers are correctly attached.
Not attaching the terminal cover could result in electric shock.

A-3 A-3



[Wiring Precautions]

/N\ CAUTION

« Be sure to ground the FG terminals and LG terminals to the protective ground conductor. Not
doing so could result in electric shock or erroneous operation.

* When wiring in the PLC, be sure that it is done correctly by checking the product's rated voltage
and the terminal layout.
Connecting a power supply that is different from the rating or incorrectly wiring the product could
result in fire or damage.

« External connections shall be crimped or pressure welded with the specified tools, or correctly
soldered.
Imperfect connections could result in short circuit, fires, or erroneous operation.

» Tighten the terminal screws with the specified torque.
If the terminal screws are loose, it could result in short circuits, fire, or erroneous operation.
Tightening the terminal screws too far may cause damages to the screws and/or the module,
resulting in fallout, short circuits, or malfunction.

» Be sure there are no foreign substances such as sawdust or wiring debris inside the module.
Such debris could cause fires, damage, or erroneous operation.

» The module has an ingress prevention label on its top to prevent foreign matter, such as wire
offcuts, from entering the module during wiring.
Do not peel this label during wiring.
Before starting system operation, be sure to peel this label because of heat dissipation.

[Startup and Maintenance precautions]

<> DANGER

* Do not touch the terminals while power is on.
Doing so could cause shock or erroneous operation.

« Correctly connect the battery. Also, do not charge, disassemble, heat, place in fire, short circuit,
or solder the battery.
Mishandling of battery can cause overheating or cracks which could result in injury and fires.

 Switch all phases of the external power supply off when cleaning the module or retightening the
terminal or module mounting screws. Not doing so could result in electric shock.
Undertightening of terminal screws can cause a short circuit or malfunction.
Overtightening of screws can cause damages to the screws and/or the module, resulting in
fallout, short circuits, or malfunction.




[Startup and Maintenance precautions]

/\ CAUTION

» The online operations conducted for the CPU module being operated, connecting the peripheral
device (especially, when changing data or operation status), shall be conducted after the
manual has been carefully read and a sufficient check of safety has been conducted.

Operation mistakes could cause damage or problems with of the module.

* Do not disassemble or modify the modules.
Doing so could cause trouble, erroneous operation, injury, or fire.

 Use a cellular phone or PHS more than 25cm (9.85 inch) away from the PLC.
Not doing so can cause a malfunction.

« Switch all phases of the external power supply off before mounting or removing the module.
If you do not switch off the external power supply, it will cause failure or malfunction of the
module.

Note that online module change can be made when the QnPHCPU is used.

Note that there are restrictions on the modules that can be changed online and each module
has a predetermined changing procedure.

For details, refer to the section of online module change in the Process CPU User's Manual
(Hardware Design, Maintenance and Inspection).

[Disposal Precautions]

/N\ CAUTION

» When disposing of this product, treat it as industrial waste.
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INTRODUCTION

Thank you for choosing the Mitsubishi MELSEC-Q Series of General Purpose Programmable Controllers.
Please read this manual carefully so that equipment is used to its optimum.
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Manuals

The following manuals are also related to this product.

In necessary, order them by quoting the details in the tables below.

| Related Manuals |

Manual Name Manual Number
(Model Code)
Process CPU User's Manual (Hardware Design, Maintenance and Inspection)

. . I ) SH-080314E
This manual provides the specifications of the CPU modules, power supply modules, base units, (13JR55)
extension cables, memory cards and others. (Sold separately)

QCPU (Q Mode)/QnA CPU Programming Manual (Common Instructions)
SH-080039
This manual describes how to use the sequence instructions, basic instructions and application (13JF58)
instructions. (Sold separately)
QCPU (Q Mode)/QnA CPU Programming Manual (SFC)
SH-080041
This manual explains the system configuration, performance specifications, functions, programming, (13JF60)
debugging, error codes and others of MELSAP3. (Sold separately)
QCPU (Q Mode)/QnA CPU Programming Manual (MELSAP-L)
SH-080076
This manual describes the programming methods, specifications, functions, and so on that are (13JF61)
necessary to create the MELSAP-L type SFC programs. (Sold separately)
QnPHCPU Programming Manual (Process Control Instructions)

. . . . . SH-080316E
This manual describes the programming procedures, device names, and other items necessary to (13JF67)
implement PID control using process control instructions. (Sold separately)




How to Use This Manual

This manual is prepared for users to understand memory map, functions, programs and devices of the CPU

module when you use MELSEC-Q Series PLCs.

The manual is classified roughly into three sections as shown below.

1)

(@)

(3)

(4)

()

(6)

(7)

(8)

Chapters 1 and 2

Chapters 3to 6

Chapter 7

Chapter 8

Chapters 9 and 10

Chapter 11

Chapter 12

Chapters 13 to 19

REMARK

Describe the outline of the CPU module and the system
configuration. The feature of CPU module and the basics
of the system configuration of CPU module are described.

Describe the performance specifications, executable
program, I/O No. and memory of the CPU module.

Describes the functions of the CPU modules.

Describes communication with intelligent function modules.

Describe parameters and devices used in the CPU
modules.

Describes the CPU module processing time.

Describes the procedure for writing parameters and
programs created at the GX Developer to the CPU module.

Describes an overview of the multiple PLC system, the
system configuration, the I/O numbers, communications
between CPU modules, and communications between 1/0O
modules and intelligent function modules.

This manual does not explain the functions of power supply modules, base units,
extension cables, memory cards and batteries of CPU module.

For these functions, refer to the manual shown below.

* Process CPU User's Manual (Hardware Design, Maintenance and Inspection)



Generic Terms and Abbreviations

The following abbreviations and general names for Q12PHCPU, and Q25PHCPU are used in the manual.

Generic Term/Abbreviation Description
High Performance model QCPU | General name for Q02CPU, Q02HCPU, QO6HCPU Q12HCPU and Q25HCPU modules.
Process CPU General name for Q12PHCPU, and Q25PHCPU
QnCPU General name for Q02CPU.
QnHCPU General name for Q02HCPU, QO6HCPU Q12HCPU, and Q25HCPU
QnPHCPU General name for Q12PHCPU, and Q25PHCPU
Q Series Abbreviation for Mitsubishi MELSEC-Q Series Programmable Logic Controller.
ANS Series Abbreviation for small types of Mitsubishi MELSEC-A Series Programmable Logic
Controller.
General product name for SWnD5C-GPPW-E, SWnD5C-GPPW-A-E, SWnD5C-
GX Developer GPPW-V-E, SWnD5C-GPPW-VA-E.

For QnPHCPU, version 7.10L or later can be used.

General name for Q33B, Q35B, Q38B, Q312B type main base unit with Q Series

Main base unit power supply module, /0 module, intelligent function module attachable.

Q6DB Ger_1era| name for Q63B, Q65B, Q68B anq Q6}ZB type e?(tension base unit with Q
Series power supply module, I/O module, intelligent function module attachable.

Extension base unit General name for Q5_JB and Q6_B.

Base unit General name for main base unit and extension base unit.

SRAM card General name for Q2MEM-1MBS and Q2MEM-2MBS types SRAM card.

Flash card General name for Q2MEM-2MBF and Q2MEM-4MBF types Flash card.

ATA card General name for Q2MEM-8MBA, Q2MEM-16MBA and Q2MEM-32MBA types ATA card.

Memory card General name for SRAM card, Flash card and ATA card.

Power supply module General name for Q61P-Al, Q61P-A2, Q62P, Q63P and Q64P type power supply module.

Battery Ger(;eral name for battery for Q6BAT type CPU module and Q2MEM-BAT type SRAM
card.

Extension cable S:br::.ral name for QC05B, QC06B, QC12B, QC30B, QC50B, QC100B type extension

QSDB General name for Q52B and Q55B that accept the Q Series I/O and intelligent
function modules.
Process CPU/High Performance model QCPU/motion CPU that controls any of the
Control PLC 1/0 and intelligent function modules mounted on the main or extension base unit. For

example, when the module mounted on slot 3 is controlled by the PLC No. 2, the PLC
No. 2 is the control PLC of the module on slot 3.

1/0 or intelligent function module other than the controlled module. For example, when
the module mounted on slot 3 is controlled by the PLC No. 2, the module on slot 3 is
the non-controlled module of the PLC Nos. 1, 3 and 4.

Non-controlled module
(Non-group module)

1/0 or intelligent function module controlled by the control PLC. For example, when
Controlled module the module mounted on slot 3 is controlled by the PLC No. 2, the module on slot 3 is
the controlled module of the PLC No. 2.

Numbers assigned to differentiate between the Process CPU, High Performance
model QCPU and motion CPU mounted in a multi PLC system. The CPU on the CPU
slot is the PLC No. 1, the one on slot 0 is the PLC No. 2, the one on slot 1 is the PLC
No. 3, and the one on slot 2 is the PLC No. 4.

CPU numbers

Single PLC system System mounted with the Process CPU on the CPU slot to exercise control.
PC CPU module MELSEC-Q Series corresponding PC CPU module

Process CPU, High Performance model QCPUs and/or Motion CPUs other than the
Non-control PLCs control PLC. For example, when the module mounted on slot 3 is controlled by the

PLC No. 2, the CPU Nos. 1, 3 and 4 are the non-control PLCs of the module on slot 3.

System mounted with up to four Process CPU, High Performance model QCPU,
Motion CPU and PC CPU module on the main base unit to exercise control.

Multiple PLC system
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1. OVERVIEW

MELSEC-Q

This User's Manual describes the hardware specifications and handling methods of the
Process CPU.

The Manual also describes those items related to the specifications of the power
supply module, main base unit, extension base unit, extension cable, memory card
and battery.

The Process CPU is a process control-compatible CPU module.

Based on the High Performance model QCPU, the Process CPU has the following
additional instructions and functions.

* Process control instructions: 52 instructions

* Auto tuning function

* Online module change

« MELSECNET/H multiplex remote 1/0O system compatibility

POINT

(1) For details of the added instructions and auto tuning function, refer to the
QnPHCPU Programming Manual (Process Control Instructions).

(2) For details of online module change, refer to Section 4.6 of this manual.




1 OVERVIEW
MELSEC-Q

1.1 Features

Process CPU has the following new features:

(1) 52 instructions added as process control instructions
52 additional instructions are capable of high-level process control.

(2) 2-degree-of-freedom PID control system
The 2-degree-of-freedom PID control system adopted enables optimum
response to both set value variation and disturbance variation.

(3) Addition of auto tuning function (PID constant initial value setting)
The auto tuning function automates control parameter adjustment, shortens
adjustment, saves the labor of operators and control engineers, and resolves
differences in adjustment results between individuals.

(4) Module can be changed online (online module change)
When a module fails, you can change it without stopping the system.
Online module change applies to the Q series I/O modules and to the A/D
converter, D/A converter, thermocouple input and temperature control modules of
function version C and later.

(5) Multiplex remote 1/0O system of MELSECNET/H can be configured
By mounting the remote master station of the MELSECNET/H, you can configure
the multiplex remote 1/O system of the MELSECNET/H.

POINT

(1) For details of the added instructions and auto tuning function, refer to the
QnPHCPU Programming Manual (Process Control Instructions).

(2) For details of online module change, refer to Section 4.6 of this manual.

(3) Use the Process CPU of GX Developer Version 7.10L or later.
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(6)

(7)

(8)

(9)

MELSEC-Q

Controllable multiple 1/0 points

All Process CPUs support 4096 points (X/YO0 to FFF) as the number of actual /0O
points capable of getting access to the I/O module installed on the base unit.
They also support 8192 points max. (X/YO to 1FFF) as the number of I/O
devices which can be used in the remote 1/O stations such as MELSECNET/H
remote I/O NET and CC-Link data link.

Lineup according to program capacity

The optimum CPU module for the program capacity to be used can be selected.
Q12PHCPU : 124k step

Q25PHCPU : 252k step

Realised high speed processing

Depending on the type of the sequencer, high speed processing has been
realized.(Example: when LD instruction is used)

Q12PHCPU, Q25PHCPU :0.034us

In addition, an access to the intelligent function module or an increase in speed
of the link refresh of the network have been realized by the connection system
(System bus connection) of the newly developed base unit.

Access to the intelligent function module : 20us /word (approx. 7 times)*1
MELSECNET/H link refresh processing : 4.6ms/8k word (approx. 4.3 times)1
*1: Where Q25PHCPU is compared with Q4ARCPU.

Increase in debugging efficiency through high speed

communication with GX Developer

In the Process CPU, a time required for writing/reading of a program or
monitoring has been reduced through the high speed communication at a speed
of 115.2kbps max. by the RS-232, and a communication time efficiency at the
time of debugging has been increased.

In the Process CPU, a high speed communication at a speed of 12Mbps is
allowed through the USB.

26k step program transfer time

Q25PHCPU(USB)
Q25PHCPU(RS-232)
Q4ARCPU

A2USHCPU-S1

0 10 20 30 40 50 60 70 80 90 100 (Unit:s)
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MELSEC-Q

(10) Saved space by a reduction in size

The installation space for Q series has been reduced by approx. 60 % of the
space for AnS series.
Comparison of installation space

MELSEC Ausezp MELSEC A1SHepu Aisxio Aisvso gy | Arsxar ep | ALSxa2
" STOP 1- -8 1- -3 AL - -8B 5 A - 8E
PONER ® RUN®  1CLR o RUN [ I | 4- B : g 1 @
ERROR @RESET RESET i ok i- B 3 -t . o8
- WITSUBISHI WITSUBISHI| §- ¥ | 8- b 4t ok | e Pot -t ¢
L3 WELSEC QZ5HCPU_ | QXT0 QX170 OX10 aX10 X4t x4t X4t x4 QJ7IBRTT  [QJ71BRI] T
|—{G61P-A1 @ PONER WoDE S A P o
RUN 6w | o e | ek
ERR — — — —
USER
BAT
BOOT
98mm {
_(3-86 <PULL
inch) ol g
UsB
v
L PULL
| MITSUBISHI v
5 Slot Basic Base Unit 245mm(9.65inch) N (depth:98mm(3.86inch))

>
8 Slot Basic Base Unit 328mm(12.92inch)

" 12 Slot Basic Base Unit 439mm(17.30inch)

(11) Connection of up to seven extension base units.
(&) The Process CPU can connect to seven extension base units (eight base
units including the main) and accept up to 64 modules.

(b) The overall distance of the extension cables is up to 13.2m to ensure high
degree of extension base unit arrangement.

(12) Memory extension by memory card
The Process CPU is provided with a memory card installation connector to which
a memory card of 32 Mbyte max. can be connected (32 Mbyte is available when
a ATA card is used).
When a memory card of large capacity is installed, a large capacity of file can be
controlled, comments to all data devices can be set up, and the programs in the
past can be stored in the memory as they are in the form of the corrected
histories.
If a memory card is not installed, a program can be stored onto the standard
ROM built in the CPU module, and 128k points of the file registers can be
handled by the standard RAM.
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(13) Data can be written automatically to standard ROM
You need not use GX Developer to write parameters/programs on a memory
card to the standard ROM of the Process CPU.
When the standard ROM is used to perform ROM operation, you can load a
memory card into the Process CPU and write parameters/programs on the
memory card to the standard ROM. Hence, you need not carry GX Developer
(personal computer) to rewrite the parameters/programs.

(14) External 1/0 can be turned ON/OFF forcibly
If the Process CPU is in the RUN mode, you can operate GX Developer to turn
external inputs/outputs ON/OFF forcibly, independently of the program execution
status.
You need not put the Process CPU in the STOP mode to perform
wiring/operation tests by forced ON/OFF of outputs.

(15) Remote password can be set
When access to an Ethernet module or serial communication module is made
externally, whether access to the Process CPU can be made or not can be
selected with a remote password.

(16) Remote 1/0 network of MELSECNET/H can be configured
You can load the remote master station of the MELSECNET/H to configure an
MELSECNET/H remote I/O system.

REMARK

« In addition to the remote password, there are the following protection facilities for
the Process CPU.
Protection of the whole CPU module by making system settings of the Process
CPU
Protection of the memory card by setting the write protect switch of the memory card
File-by-file protection using password
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1.2 Programs

(1) Program management by memory card

(&) Programs created with GX Developer can be stored in the Process CPU's
program memory, standard ROM or memory card.
Process CPU

Program memory
Parameter
_______________ |
Program Memory
card -
‘ Standard ROM 1 : RAM —I
| 7Pie}r§\[n7e7tc:3r7 ] Parameter
| Program | Program
| File register | File register
(only read process
is enabled) ROM
Standard RAM 2 |- _P_elrflme_tgr_ —
\
File register | Program |
(32k word) File register
s
| When Flash card |
is used, only read
Lproces:s: is enabled
- - - S

*1: The standard ROM is used when parameters and programs are written
to ROM.

*2: The standard RAM is used when access to the file register need to
speed up.

(b) The Process CPU processes programs stored in the program memory.
Process CPU

Program memory Execution of program
Parameter / in program memory

Program
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Programs stored in the standard ROM/memory card are executed after they
are booted to (read to) the Process CPU program memory. (Programs to be
booted to the Process CPU are designated on the “(PLC) Parameter” dialog
box, and the parameter drive is designated by a DIP switch setting at the
Process CPU.)
Process CPU

Program memor .
! 9 y Execution of program booted
‘ Parameter / from the standard ROM or memory

card to the program memory.

Program ‘

! Boot |
Memory card Standard ROM ‘
Parameter Parameter I
Program Program |

(2) Program construction
Programs are stored in a file format in the program memory, standard ROM or
memory card.
Multiple programs can therefore be stored in the program memory, standard
ROM or memory card by using different file names.

Multiple program writing
/ / is enabled by using

different file names.
File name: ABC File name: ABC File name: DEF

Device
comments
GX Process
Developer CPU

Parameter Program Program

Writing from GX Developer to Process CPU

Therefore, the program creation can be split among several designers so that

they control and manage the programs by process or function.
Only the relevant programs should be modified or debugged when the
specifications are changed.

(&) Example of program creation split among several designers:
Process CPU

Program memory T
|/ Standard ROM / Memory card |
]|

‘ Programs Ato C

A —
Designer B ! Program B | - are executed in

Designer A

‘ sequence. *x1

Program C ‘

Designer C

REMARK

*1: See Section 4.2 for details on the execution sequence.
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(b) Example of programs split by process: *1

Split
by <

process Assembly

Program memory
/ Standard ROM / Memory card
|

Program A

Manufacturing

Program B

Program C

Program D

(c) Example of programs split by function:

[ |

Initial processing

Process CPU

Program memory
/ Standard ROM / Memory card
|

Split |

Main processing

> Program A

by <

function | Communication processing

> Program B

Error processing

- [Progamo |

REMARK

Program C ‘

*1: Programs split by process can be further split by function.
*2: See Section 4.2 for details on the execution sequence and execution conditions.

MELSEC-Q

Programs A to D
> are executed in
sequence. 3 2

The execution
sequence and
execution

> conditions can
be set to conform
to programs
AtoD. *2
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1.3 Convenient Programming Devices and Instructions

The Process CPU features devices and instructions which facilitate program creation.
Some of them are described below.
(1) Flexible device designation

(&) Word device bits can be designated to serve as contacts or coils.

[In the case of Process CPU] [In the case of AnS]
— Bitdesignation of

X0 DO5¥  worddevice |\ X0
|
| DO.A <= t{p+—mov] po [kamoH
Switches b10 M5
of DO ON and | M10 Y
The 1/0 status OFF (1/0).
of b5 of DO is used
ON/OFF data.
a aa L Imov[kamo] bo H
*:D05
b15b14b13b12b11b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0 "> Bit designation
Do| ¢ i i 0 ol b0 ool oo | Word device designation

(b) Direct processing in 1-point units is permitted within a program simply by
using direct access inputs (DX!__) and direct access outputs (DY_.).
[In the case of Process CPU]

. . In the case of AnS]
Dir n [
D ect access input

MO DX10 M9036

) o] <= 4]

LO (Always ON)
utput to output M9036

module at — b———— sEG |kaxao] K1BoH

instruction execution (X10 to X13 refresh)
; MO  X10
Read from input 0
module at _| | Y100 >_
instruction
execution M9036

— —————{ sEG [k1v1od K1BO H

(Y100 to Y103 refresh)

(c) Differential contacts (—|$|—/—|%|—) eliminate the need of converting inputs to

pulses.
[In the case of Process CPU] [In the case of AnS]
»—— Differential contact

X0 X1 X0

A | Y100 = H| PLS
Y100 Mo X1

| Y100 )
— > ON at leading Y100
edge of X0
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(d) The buffer memory of intelligent function module (e.g. Q64AD, Q62DA) can
be used in the same way as devices when programming.

[In the case of Process CPU] [In the case of AnS]
X0 * X0
F———— +P Juaciz] Do ] F{Frome] Ha [ K12 [ D10 [ K1
Readout of Q64AD

buffer memory's T+ [ D10] DO
address 12 data

*:U4\G12

—» Buffer memory address
designation
Intelligent function

module designation

Power supply module
Process CPU
Input (16 points)
Input (16 points)
Input (16 points)
Q64AD (16 points)
Q64AD (16 points)
Q62AD (16 points)
Output (16 points)
Output (16 points)

t I/0 Nos.:X/Y40 to X/Y4f

~—~
D
~

Direct access to link devices (LX, LY, LB, LW, SB, SW) of MELSECNET/H
network modules (e.g. QJ71LP21-25) is allowed without refresh settings.

X0 *
|—| +P Pswiz] Do

Direct readout of the No.5 network module's
"LW12" link register

s J5WI2

> Link register designation
Network No. designation

Process CPU
QJ71LP21-25
Input (16 points)
Input (16 points)
Q68AD (16 points)
Q68AD (16 points)
Q62AD (16 points)
Output (16 points)
Output (16 points)

Power supply module

Z
@
=
3
=
=z
o
o
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(2) Edge relays simplify pulse conversion processing
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(&) The use of arelay (V) that comes ON at the leading edge of the input
condition simplifies pulse processing when a contact index qualification has

z1H
[FOR K1000H
M0Z1 >

2ih
NEXT H

been made.
[Circuit example]
M1000
| [ RsT
XOZI1 V(iZl
M1000
: [ Inc
r
L
[Timing chart]
ON
X0 OFF
ON

When Z21=0

When Z1=1

VO OFF 1

ON

MO OFF 1

Reset index register (Z1)

Repetition (1000 times) designation

Pulsing MO to M999

Increment Index Register (Z1) (+1)

Return to FOR instruction

A S—

1 Scan

ON
X1 OFF i
ON
V1 OFF l
ON
M1 OFF 1

(3) Simple data processing

(@)

1 Scan

can be used in the programming as they are.

F— E+P [E123] DO [ RO

—{'s+P | D5 ['cPu’[ D10

Character string data LINK instruction

Real number data Real number data

Real numbers (floating decimal point data) and character string constants

Real number data

E123 + 2O E345 |1 —>ROL Eses |
Real number ADD instruction D1 R1
Character Character Character
string data string data string data
DS IIOH " " Dlo llon " "
| Sl Q
D6 NUL* ||2|| Dll ncn ||2||
D12 nuu "P"
D13| NUL

REMARK

*: NUL indicates "00H (character string END)".
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(b) Data processing instructions such as table processing instructions, etc.,
enable high speed processing of large amounts of data.

}—H—|FINSP| Do [ RO | K2 }—‘ FIFO table FIFO table

Insertion Insemon Insertion position RO 3 —>R0 4
source  designation R1 10 R1 10

Instruction for data insertion at table D0| 15 |/ R2 20 \RZ 15

R3 30 \ R3 20
R4 R4 30

(4) Easy shared use of sub-routine programs

(&8 A common pointer can be used to call the same sub-routine program from
all sequence programs being executed.

,_P[cmn]A_____________\ Common pointer Subroutine program
| MO . P1000 call \ SM400 MO
‘ o | CALLP|P1000) | P1000 ]| F———{mov [kaxo] rRo }
! ! Always
- ON | vo
MOV |k4x20| RO H
progamB
RET

!_ M10 _‘ P1000 call
‘ o | cALLP/P1000]
- ]

(b) The use of sub-routine call instructions with arguments simplifies the
creation of sub-routine programs which are called several times.
Sub-routine program
PO call SsM400 Mo Source data

MO :
—| —{caLe] Po T wo [kaxo[ Ro H PO ——{vov [ Foo [ Fp2 1
\—L— Argument from FD2 Always

> Argument to FD1

ON
Argument to FDO

Argument designation Destination data
/—/%

o

MO

Mov | Fp1 | FD2 H

| Subroutine program
designation

RET

Argument designation
M10 S—
100 ( —cALLp] Po [ wio [kax10[ R10 H

T— Argument from FD2 %
Argument to FD1

Argument to FDO

REMARK

*: For details on the argument I/O condition, see Section 10.3.1.
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2. SYSTEM CONFIGURATION FOR SINGLE CPU SYSTEM

This section describes the system configuration of the Process CPU, cautions on use
of the system, and configured equipment.

2.1 System Configuration

The outline of the equipment configuration, configuration with peripheral devices, and 2
system configuration in the Process CPU system is described below.

(1) Equipment configuration

MITSUBISHI

MELSEE

— »

< pam—

Memory card *1

(Q2MEM-1MBS,Q2MEM-2MBS, Process CPU Battery
Q2MEM-2MBF,Q2MEM-4MBF, (Q12PHCPU,Q25PHCPU) (Q6BAT)
Q2MEM-8MBA,Q2MEM-16MBA,
Q2MEM-32MBA) ‘
0 [¢]

—
[
—

T
«

Power supply module,

Main base unit f .
338 0358 038803128 1/0 module, Intelligent function
@ Q Q Q ) module of the Q Series

I . Extension of the Q Series module
@ L [ ool
»:

Extension cable | Q5[1B extension base unit
(QC05B,QC06B,QC12B,QC30B, ! (Q52B,Q55B)

QC50B,QC100B) i Q6LIB extension base unit

i (Q63B,Q65B,Q68B,Q0612B)

| O

Power supply module %2,
1/0 module, Intelligent function
module of the Q Series

POINTS

*1: The number of memory cards to be installed is one sheet.
The memory card must be selected from SRAM, Flash, and ATA according to
the application and capacity.
With commercial memory cards, the Operation is not assured.

*2: The Q series power supply module is not required for the Q5CIB type extension
base unit.
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(2) Configuration of peripheral devices

MITSUBISHI

MELSER

——

-

Memory card *1
(Q2MEM-1MBS,Q2MEM-2MBS,
Q2MEM-2MBF,Q2MEM-4MBF,
Q2MEM-8MBA,Q2MEM-16MBA,

Q2MEM-32MBA)

II 000000

MELSEC-Q

<

Process CPU
(Q12PHCPU,Q25PHCPU)

t

<

RS-232 cable
(QC30R2)

PC card adapter
(Q2MEM-ADP)

—

=2 _
e ———
A LT e
AL S P B p
= oo

S Y
27 S ~
S e
\ ~ ng%ggegy/
L /

<

Personal Computer
(GX Developer Version 7.10L

or later)

)

USB cable =1
(To be procured yourself)

*1: For writing into memory card on GX Developer, and USB cable, refer to the
operating manual of the GX Developer.
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(3) Outline of system configuration

System configuration

Main base unit(Q312B)

Power supply module
4 0123456 7 8 9 1011<«—SlotNo.

¢ [00] 20T 40] Go[ 80] oo €0 [roofi20faofi60
Bxension I | \P 1515195191519 (S5 [5]5]
_'B 1F| 3F| 5F| 7F| 9F | BF|DF | FF |11F|13F|15F[17F
Extension base unit(Q612B)
' Power supply module % The figure shows the configuration
siage e l } 1213141516 17 18 19 20 21 22 23 h 932 /0 modul Ig ded
180[LA0[LCO[1E0]200[220] 240]260] 280] 2A0[2CO2E0) when s2-1/0 modules are loade
[0 0] o] to each slot.
|
s RIS ISISTOISTSS IS [S
% _rEE 19F|1BF1DH1FF|21F|23F|25F|27F| 29F|2BH2DH2FF|

Extension base unit(Q68B)

/ Power supply module
¥ 24 25 26 27 28 29 30 31

Extension base unit(Q68B)

5th extension l Power supply module
stage ¥ 45 46 47 48 49 50 51 52

3
L

2nd extension
stag

‘ [}

B 300[320[340[360] 380[3A0[3CO[3E X 5A0[5CO[5E0]600[620[640[660[680
o] 10| [¢]
| U |
s LTI SISO LS |S AR ENNNNNNNE
% E 31F| 33F| 35F| 37F| 39F(3BH3DH 3FF| E _@E 5BF|5DH5FF| 61F|63F|65F|67F|69F
o] Extension base unit(Q68B) 0] Extension base unit(Q68B)
3rd extension Power supply module i extension / Power supply module
stage /32 3334 3536373839 stage /53 54 55 56 57 58 59 60
6] 200[420]440[460[480[4A04COJ4ED o0 6A0[6C0[6E0[700[720]740[760[ 780
SO 0| 1° o (o}
5519151919151 o LI S19]9151915]5]°
Ex —EE 41F|43F|45F|47F| 49F |ABFJADF|4FF a ) 6BF|6DH6FF|71F|73F| 75F| 77F| 79F]
X3 Extension base unit(Q55B) 9] Extension base unit(Q65B)
4th extension 7th extension / Power supply module
stage 404142 43 44 stage 61 62 63
o] 500[520]540[560[580 [60] EBEERE
[eXe) o] 10 o e} 2|2
a || RS [S[0) A NN
100 —{®#l|51r|53r|55F|57F|50F] [0 0| e[| |7erfoF7re O |
[oo] oo
[eXe]

—~—
When module is installed,
an error occurs.

Maximum number of
Extension Stages

Seven Extension Stages

Maximum number of

occupied /O points

1/0 modules to be 64 modules
installed
Maximum number of 4096

Main base unit

Q33B, Q35B, Q38B, Q312B

Extension base unit

Q52B, Q55B, Q63B, Q65B, Q68B, Q6128

Extension cable

QCO05B, QC06B, QC12B, QC30B, QC50B, QC100B

Notes

(1) Extension bases unit of up to seven stages can be used.

(2) Do not use extension cable longer than an overall extension length of 13.2m(43.31ft.).

(3) When using an extension cable, do not bind it together with the main circuit (high voltage and
heavy current) line or do not lay down them closely to each other.

(4) When setting the No. of the expansion stages, set it in the ascending order so that the same
No. is not set simultaneously by two extension base units.

(5) Although there are no particular restrictions in the order of the installation of the Q5C1B and
Q6LIB, refer to Section 6.6 for usability.

(6) Connect the extension cable from OUT of the extension cable connector of the base unit to IN
of the extension base unit on the next stage.

(7) If 65 or more modules are installed, an error will occur.
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2.2 Precaution on System Configuration

This section describes hardware and software packages compatible with Process
CPU.

(1) Hardware
(&) The Process CPU can be used with the MELSEC-Q series 1/0O and intelligent
function modules.

It cannot be used with the MELSEC-AnS/Q2AS series I/0 and special
function modules.

(b) The number of modules to be installed and functions are limited depending on
the type of the modules.

. Limit of number of modules
Applicable Module Type o0 be installed
« QJ71LP21
. *«QJ71BR11
SeﬁNe(;'rismN('EtlseECNET/ 10H 1, 53711P21-25 Up to 4 units
* QJ71LP21G
* QJ71LP21GE
. . * QJ71E71
S;;:II? Ethernet interface |, QJ71E71-B2 Up to 4 units
* QJ71E71-100
Q series CC-Link system . .
master local module QJ61BT11 No limit>
Interrupt module * QI60 One unit only

*: A maximum of 4 modules if the network parameters for CC-Link are set and
controlled by the GX Developer. There is no restriction in the number of modules
when the parameters are set by the special-purpose instructions for the CC-Link.
For details on the CC-Link System Master Local Unit that can set parameters with

the special-purpose instructions, refer to the manual for the CC-Link Master Local
module.

(c) A graphic operation terminal can be used only for the GOT900 series (Basic
OS matching Q mode and communication driver must be installed).
The GOT800 series, A77GOT, and A64GOT cannot be used.

(2) Software package

You can use GX Developer Version 7.10L or later to create the programs of the
Process CPU.

Do not use GX Developer Version 7.09K or earlier.
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2.3 Confirming the Serial Number and Function Version

The CPU module serial No. can be confirmed on the rated plate and GX Developer's
system monitor.
(1) Confirming the serial No. on the rated plate

Serial No. (First five digits)

2 MITSUBISHI @

MODEL

| — Function version

-

SERIAL 040120000000000-C

LISTED 80M1
IND. CONT. EQ.C

MITSUBISHI ELECTRIC MADE IN JAPAN

(2) Confirming the serial No. on the system monitor (list of product
information)
The CPU module serial No. and function version can be confirmed with the list of
product information on the GX Developer system monitor.
Serial Nos. and function versions of the intelligent function module and CPU
module can also be confirmed.

Serial number  Function version

Product Information List E
Q1ZPHCPT [
-0 Intelli. 0 QI7LLFZ1-25 Jept 0000 - 0z0510000000000 E
0-1 - - Hone - - - - -
0-z - - Hone - - - - -
0-3 - - Hone - - - - -
0-4 - - Hone - - - - -
-
CSY file creating &I




3 PERFORMANCE SPECIFICATION
MELSEC-Q

3 PERFORMANCE SPECIFICATION

The table below shows the performance specifications of the CPU module.
Performance Specifications

Model
Item Remark
Q12PHCPU | Q25PHCPU

Control method Repetitive operation of stored program

Direct I/O is possible by
1/0O control method Refresh mode direct I/O specification

(DX, byd)
Programming language Relay symbol language, logic symbolic language,
(Sequence control dedicated language) MELSAP3 (SFC), MELSAP-L, Function block
Processing speed LD X0 0.034 us
(Sequence instruction) MOV DO D1 0.102 (s

415

Total number of instructions Lo . . . . .
(excluding intelligent function module dedicated instructions)

Constant scan (ms)

] ] ) ) ) - Set parameter values to
(Function for setting the scan timer to fixed 0.5 to 2000 (configurable in increments of 0.5 ms) P vau

settings) specify
*

Progre_lm 2 Prqgram memory 124k step 252k step

capacity (Drive 0)
M d (RAM . ) F ity,
(D?ir\T/]:r])./) card ( ) Capacity of loading memory cards(2Mbyte max.) s;); 2:222/ 7cir.3a<;| y
Memory card (ROM) Installed memory card capacity For memory capacity,
(Drive 2) (Flash card: 4 Mbyte max., ATA card: 32 Mbyte max.) see Section 7.1.

Memory Standard RAM

. ) 256kb

capacity (Drive 3) yte

Standard ROM
. 496 k 1 k

(Drive 4) 96 kbyte 008 kbyte
CPU shared memory
%3 8 kbyte
Program memory 124 | 252 *1
Memory card (RAM) 256
Memory |Flash card 288

Maximum number|card ATA card 512

of stored files (ROM)
Standard RAM 5 Only one file reglster and

one local device

Standard ROM 124 252

Standard ROM number of writings Max. 100000 times

*1:124 is the maximum number of programs that can be executed on Process CPU.
*2:The maximum number of sequence steps (for one program) for which the parameters are stored in another drive and executed with the
Process CPU can be calculated with the following expression.
(Program size) - (File header size (default: 34 steps))
Refer to the Process CPU User's Manual (Function Explanation, Program Fundamentals) for details on the program size and file.
*3:The CPU shared memory is not latched. The CPU shared memory is cleared when the power is turned on to the PLC or when the CPU
module is reset.
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Performance Specifications (continued)
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Item

Model

Q12PHCPU | Q25PHCPU

Remark

Number of I/O devices points

8192 points (X/YO to 1FFF)

Number of devices
usable on program

Number of occupied I/O points

4096 points (X/Y0 to FFF)

Number of points
accesible to actual /0
modules

Internal relay [M]

Default 8192 points (MO to 8191)

Latch relay [L]

Default 8192 points (LO to 8191)

Link relay [B]

Default 8192points (BO to 1FFF)

Default 2048 points (TO to 2047) (for low / high speed timer)
Select between low / high speed timer by instructions.
The measurement unit of the low / high speed timer is set with

Timer [T] parameters.
(Low speed timer : 1 to 1000ms, 1ms/unit, default 100ms)
(High speed timer  : 0.1 to 100ms, 0.1ms/unit, default 10ms)

Retentive timer [ST]

Default 0 point(for low / high speed retentive timer)

Switchover between the low / high speed retentive timer is set by
instructions.

The measurement unit of the low / high speed retentive timer is set
with parameters.

(Low speed retentive timer : 1 to 2000ms, 1ms/unit, default 100ms)

(High speed retentive timer : 0.1 to 100ms, 0.1ms/unit, default 10ms)

Counter [C]

* Normal counter default 1024 points (CO to 1023)
* Interrupt counter maximum 256 points
(default O point, set with parameters)

Data register [D]

Default 12288 points (DO to 12287)

Link register [W]

Default 8192 points (WO to 1FFF)

Annunciator [F]

Default 2048 points (FO to 2047)

Edge relay [V]

Default 2048 points (VO to 2047)

Number of use points
is set with parameters.

Number of device points

File register

» When a standard RAM is used:
The number of points of up to 131072 points can be used by block
conversion in increments of 32768 points (RO to 32767).

* When a SRAM card (1Mbyte) is used:
The number of points of up to 517120 points can be used by block
conversion in increments of 32768 points (RO to 32767).

* When a SRAM card (2Mbyte) is used:
The number of points of up to 1041408 points can be used by block
conversion in increments of 32768 points (RO to 32767).

* When a Flash card (2Mbyte) is used:
The number of points of up to 1041408 points can be used by block
conversion in increments of 32768 points (RO to 32767).

* When a Flash card (4Mbyte) is used:
The number of points of up to 1042432 points can be used by block
conversion in increments of 32768 points (RO to 32767).

[ZR]

* When a standard RAM is used:

131072 points (ZRO to 131071), No block conversion necessary.
* When a SRAM card (1Mbyte) is used:

517120 points (ZRO to 517119), No block conversion necessary.
* When a SRAM card (2Mbyte) is used:

1041408 points (ZRO to 1041407), No block conversion necessary.
* When a Flash card (2Mbyte) is used:

1041408 points (ZRO0 to 1041407), No block conversion necessary.
* When a Flash card (4Mbyte) is used:

1042432 points (ZRO to 1042431), No block conversion necessary.

When a Flash card is
used, read only is
possible.

The ATA card cannot
be used.
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Item

Model

Q12PHCPU | Q25PHCPU

Remark

Number of device points

Special link relay [SB]

2048 points (SBO to 7FF)

Special link register [SW]

2048 points (SWO0 to 7FF)

Step relay [S]

8192 points (SO to 8191)

Index register [Z]

16 points (Z0 to 15)

Pointer [P]

4096 points (PO to 4095), set parameter values to select usable range

of in-file pointer / shared pointers.

Interrupt pointer [ 1]

256 points (10 to 255)
The specified intervals of the system interrupt pointers 128 to 131 can
be set with parameters.(0.5 to 1000ms, 0.5 ms/unit)
Default 128 :100ms 129 : 40ms 130:20ms 131 : 10ms

Special relay [SM]

2048 points (SMO to 2047)

Special register [SD]

2048 points (SDO to 2047)

Function input [FX]

16 points (FXO0 to F)

Function output [FY]

16 points (FYO to F)

Function register[FD]

5 points (FDO to 4)

The number of device

points is fixed.

Link direct device

Device having a direct access to link device.

MELSECNET/10(H) use only.

Specified form : JIO0C\XOO, JO0O\YOO, JO0CWwWOAL,
JOO\BOO, JOO\swOO, JOC\SBOO

Intelligent function module device

Device having a direct access to the buffer memory of the intelligent
function module. Specified form : UOC\GOIO

Latch (power interrupt hold-on) range

LO to 8191 (default)
(Latch range can be set for B, F, V, T, ST, C, D, and W.)

Remote RUN/PAUSE contact

RUN and PAUSE contacts can be set from among X0 to 1FFF,

respectively.

Set parameter values

to specify

Clock function

Year, month, day, hour, minute, second, day of the week
(leap year automatic distinction)

Accuracy -3.18 to +5.25s (TYP. +2.12s) /d at 0°C
Accuracy -3.93 to +5.25s(TYP. +1.90s)/d at 25°C
Accuracy -14.69 to +3.53s(TYP. -3.67s)/d at 55°C

Allowable momentary power failure period

Varies according to the type of power supply module.

5VDC internal current consumption

0.64A

Weight

0.20Kg

External dimensions

98mm (3.86inch)

27.4mm (1.08inch)

89.3mm (3.52inch)
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4 SEQUENCE PROGRAM CONFIGURATION AND EXECUTION
CONDITIONS

Sequence programs and SFC programs can be executed at the Process CPU.

This chapter describes the sequence program configuration and execution conditions.
SFC programs are not described in this manual.

For details on SFC programs, refer to the QCPU (Q mode)/QnACPU Programming
Manual (SFC).

4.1 Sequence Program
(1) Definition of sequence program

(&) A sequence program consists of sequence instructions, basic instructions,
and application instructions, etc.

/ Sequence instruction

K100 4

Ryl N
_ﬁ Y30 >+

X1
— | [BIN K4x10 DO H

Basic instruction

Application instruction
X41

—H—[FF{OM Hs ko D10 K1 H

(b) There are 3 types of sequence program: main routine programs, sub-routine
programs, and interrupt programs.
For details on these programs, see the following sections of this manual:

 Main routine programs : Section 4.1.1

* Sub-routine programs : Section 4.1.2

* Interrupt programs : Section 4.1.3
File A

| program J

PO ‘F Sub-routine 7‘
| program |

10 ‘r Intefrupt T‘
| program |

——{reT }
——eno H

REMARK

For details on the sequence instructions, basic instructions, and application
instructions, refer to the " QCPU (Q Mode)/QnACPU Programming Manual
(Common Instructions)".



4 SEQUENCE PROGRAM CONFIGURATION AND EXECUTION
CONDITIONS

MELSEC-Q

(2) Sequence program writing format
Programming for sequence programs is enabled using either ladder mode or list
mode.

(@) Ladder mode
* The ladder mode is based on the relay control sequence ladder.
Programming expressions are similar to the relay control sequence ladder.
 Relay symbolic language programming occurs in ladder block units.
A ladder block is the smallest unit of sequence program operation, with
the ladder beginning from the left bus and ending at the right bus.

Left bus a contact b contact Colil (output)
\.\;’X ””””””””””””””””””””” P Right bus
A 2o
F">'<'1"'>'<'2"'>'<'3;/'/' """"""""""""""" K
Step No. |2} i} H (Y21 |
i — (Y22 H : Ladder blocks
0 s — (Y231,
Cxa xs ¥

m

i3 1

[
ol
2
N
S
hd

-
|
T
|
|
1
1
|
|
|
1
|
|
|
|
1
|
|
|
1
|
|
|
1
1
|
|
1
1
1
|
|
1
1
1
|
1
1
1
|
|
1
1
|
|
|
|
T

*k X0to X5  :Indicate inputs.
Y20 to Y24 : Indicate outputs.

Fig.4.1 Ladder Block

(b) List mode
The list mode uses dedicated instructions instead of the contact symbols,
coil symbols, etc., used in the ladder mode.
Contact a, contact b and coil instructions are as follows:

eacontact............ LD, AND, OR
* b contact............ LDI, ANI, ORI
® COlluuunrrrninnirneninnns ouT

(3) Program operation
In sequence program, the instructions are executed in order beginning from step
0 and ending at the END/FEND.
With ladder mode, the instructions in a ladder block are executed in order
beginning from left bus to the right bus. When one ladder block is completed, the
next downward ladder block will be executed.

[Ladder mode] [List mode]
Left to right 0 LD X0 ------ 1)
1) 2 7) 8 9 1 AND X1------ 2)
X0 X1 X5 X6 X7 10) / 2 LD X2------ 3)
oH— A< Y10 . 3 AND X3------ 4)
3) 4) 5) Executed in 4 ORB  ——-m-- 5)
Top to 2'<2 X3 order beginning | 5 OR X4 ————-- 6)
bottom 6) from step O to 6 AND X5------ 7)
2|<4 the END 7 AND X6 ------ 8)
11) instruction. g g’[‘ﬁ_ ézo‘iii 198)
10 CENDH v 10 END ----------- 11)

* Number 1) to 11) indicate the operating
order of the sequence program. Step No.

Fig.4.2 Sequence Program Operation
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4.1.1 Main routine program

(1) Definition of main routine program
(& A main routine program begins from step 0 and ends at the END/FEND
instruction. %1
(b) Inthe main routine program, the instructions are executed from step 0 to the

END/FEND.

1) If only one program is executed, the program is operated from step 0
again after the END/FEND instruction is executed and the END
instruction is processed.

Step0 -1

) ) : Program execution
Main routine :
program :

/— Returns to step 0 when only one
program is being executed.

END/FEND END/FEND

END processing

oooa

2) If multiple programs are being executed, each of them will be operated
according to the designated execution conditions after the END/FEND
instruction is processed.

(2) Execution conditions for main routine programs *2
If multiple programs are being executed, the following five types of execution
conditions can be designated by the program in the PLC parameters according to
the application.

« Initial execution program : See Section 4.2.1.
» Scan execution type program : See Section 4.2.2.
 Low speed execution type program : See Section 4.2.3.
« Stand-by type program : See Section 4.2.4.

* Fixed scan execution type program : See Section 4.2.5.

REMARK

*1: For details on the END/FEND instruction, refer to the "QCPU (Q
mode)/QnACPU Programming Manual (Common Instructions)".

*2: If only one program is executed, it is processed under the "scan execution type
program” condition without designation by the program in the PLC parameters.
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4.1.2 Sub-routine programs

(1) Definition of sub-routine program
(@) A sub-routine program begins from a pointer (P_}) and ends at a RET
instruction.
(b) A sub-routine program is executed only when called by a CALL instruction
(e.g. CALL(P), FCALL(P)) from the main routine program.
(c) Sub-routine program application
1) The overall step count can be reduced by using a sub-routine program
as a program which is executed several times in one scan.
2) The step count of a constantly executed program can be reduced by
using a sub-routine program as a program which is executed only
when a given condition is satisfied.

(2) Sub-routine program management
Sub-routine programs are created after the main routine program (after FEND

instruction), and the combination of main and sub-routine programs can be
managed as one program.

(8 When created after the main routine program

« A sub-routine program is created between the main routine program's
FEND and END instructions.

* Because there are no restrictions on the order in which sub-routine
programs are created, it is not necessary to set the pointers in ascending
order when creating multiple sub-routine programs.

« Either a local pointer or a common pointer can be used. *

Process CPU

Program A
1 Program memory / Standard
ROM / Memory card
Main routine
program . Write File of
program A
FEND
PO b———v10

r
LR ET

Sub-routine <

program peH — v

T Y Y 9 Y

[RET
PiH ——<v12
[RET
END
REMARK

*: See Section 10.9 for details on local and common pointers.
See Section 10.8 for details on sub-routine program nesting.
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(b)

Using the sub-routine program as a separate program
Sub-routine programs can also be managed as separate, separate

programs (stand-by type programs). (See Section 4.2.4 for details on
stand-by type programs).



4 SEQUENCE PROGRAM CONFIGURATION AND EXECUTION
CONDITIONS
MELSEC-Q

4.1.3 Interrupt programs

(1) Definition of interrupt program
(@) Aninterrupt program begins from the interrupt pointer (1._), and ends at the
IRET instruction. <1
(b) Interrupt programs are executed only when an interrupt factor occurs. *1

REMARK

*1: See Section 10.10 for details on interrupt factors and interrupt pointers.

(2) Interrupt program management
Interrupt programs are created after the main routine program (after the FEND
instruction), and the combination of main and sub-routine programs can be
managed as one program.
(&) When created after the main routine program

* An interrupt program is created between the main routine program's
FEND and END instructions.

» Because there are no restrictions on the order in which interrupt programs
are created, it is not necessary to set the interrupt pointers in ascending
order when creating multiple interrupt programs.

Process CPU

Program A

Program memory/ Standard
ROM / Memory card

Main routine
program \_ Wiite , File of
program A

FEND

Ao F———< 10

[Rer H
o2 F———v1
[Rer H
ool iz )

. [RET

END

Interrupt <
program

Interrupt pointer
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g the interrupt program as a separate program

Interrupt programs can also be managed as separate, discrete programs
(stand-by type programs). (See Section 4.2.4 for details on stand-by type
programs).

However, the same interrupt program pointer number cannot be used more
than once in the program being executed by the CPU module.

(3) Executing interrupt programs

(@ Inor

der to execute an interrupt program with the interrupt pointer 132 to 147,

IMASK and El instructions are required to obtain permission for the
interruption. %1

1)

2)

If an interrupt factor occurs prior to an interruption permitted status, the
interrupt program corresponding to the factor will be executed when
the "interruption permitted” status is established.

If an interrupt factor occurs during a STOP/PAUSE, the interrupt
program corresponding to the factor will be executed when the
"interruption permitted" status is established following a return to the
RUN status.

Interrupt program example

129

+——LE X

H———— M
HF——————
+————(FEND o

e

|

+——{IRET 1o

1

+———{IRET 14

Interrupt program execution Program execution

N 1 Interrupt program for
_1"10" activated
Main routine N .
v || _~— Interrupt program
program I ' for "I29" activated
I End of main 10 FEND : E i E )
routine program ' Lo
Interrupt ' ‘
program b
"|0" interrupt B i
program 129 -~
Interrupt i
program |
"129" interrupt :
program END

+—————{ END 14

Fig.4.3 Interrupt Program Execution

(b) When an interrupt factor occurs, the interrupt program with the interrupt

poin

ter number corresponding to that factor is executed.

However, interrupt program execution varies according to the condition at

that
1)

2)

time.

If two or more interrupts occur at the same time:

The interrupt programs are executed, starting with the one
corresponding to an interrupt pointer number (I I ) of the highest
priority. %2

The remaining interrupt programs remain on stand-by until processing
of the higher priority interrupt program is completed.

If the same interrupt factor as that being executed occurs before the
interrupt program is processed, the interrupt factor is stored in the
memory and, after the interrupt program has been processed, the
same interrupt program is executed again.

When an instruction is being executed:

Interruptions are prohibited during execution of instructions.

If an interrupt factor occurs during execution of an instruction, the
interrupt program will be executed after processing of the instruction is
completed.

4-7
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3) Interruption during a network refresh:
If an interrupt factor occurs during a network refresh operation, the
network refresh operation is suspended, and the interrupt program is
executed.
This means that "assurance of blocks in cyclic data at each station"
cannot be secured by using a device designated as a destination of
link refresh operation on the MELSECNET/H Network System. *3

10ms 10ms 10ms 10ms

Interrupt factor I_I |_| —I |—| I_L

Interrupt program | | | | ‘
execution

Network refresh

execution
Network refresh operation is suspended,

and the interrupt program is executed.

Fig.4.4 Interruption during Network Refresh Operation

4) Interruption during END processing:
If an interrupt factor occurs during an END processing waiting period
when constant scan is performed, the interrupt program corresponding
to the factor will be executed.

(c) See Section 10.6.2 for details on index register processing when switching
to an interrupt program from a scan execution type program or low speed
execution type program.

(4) High speed execution of an interrupt program and overhead time
By default, Process CPU performs the following process when executing an interrupt
program:

» To hide and restore an index register. (See section 10.6.2)

» To hide and restore the file name of a file register in use.

The above-listed processes are not performed if "Execute at a High Speed" is selected at
the "PLC System" tab screen in the “(PLC) Parameter" dialog box.

This will make it possible to shorten the duration of overhead time required for
execution of an interrupt program.

OVERHEAD TIME ( s)
CPU TYPE - — - —
High speed execution is not selected | High speed execution is selected
Q12PHCPU, Q25PHCPU 165 100
REMARK

* 1: For details on the IMASK and El instructions, refer to the "QCPU (Q
mode)/QnACPU Programming Manual (Common Instructions).
To execute interrupt programs 10 through 131 and 148 through 1255, use an El
instruction to enter the interrupt programs into an interrupt enabled status.
*2: See Section 10.10 for details on the priority ranking of interrupt programs.
*3: For assurance of station unit blocks in cyclic data, see the "MELECNET/H
Network System Reference Manual.”



4 SEQUENCE PROGRAM CONFIGURATION AND EXECUTION

CONDITIONS
MELSEC-Q
(5) Program creation restrictions
(@ A device which is switched ON by a PLS instruction in an interrupt program
will remain ON until that interrupt program is executed again.
X prsvo; M premio]
END O 10 yIRET END 0 END O IOJ IRET END O
ON |
WOE | T ] |
ION I
Mo OFF
—— Switched OFF by PLS MO instruction
— Switched ON by PLS MO instruction at X0 leading edge (OFF to ON)
(b) A DI status (interruption prohibited) is established during execution of an
interrupt program.
Do not execute EI/DI instructions in the interrupt program.
(c) Timers cannot be used in interrupt programs.
As timers are used at OUT T | instructions to update present values and
switch contacts ON and OFF, the use of a timer in the interrupt program
would make a normal time count impossible.
(d) The following commands cannot be used in the interrupt program.
*COM
*«ZCOM
* El
DI
(e) When the interrupt program/fixed scan execution type program is executed
at a measuring time such as the scan time or execution time, the values of
the interrupt program/fixed scan execution type program are added to the
measured time.
Thus, if the interrupt program/ fixed scan execution type program is
executed, the values stored in the following special registers and
GX Developer monitor values will be longer than when the interrupt
program/ fixed scan execution type program is not executed.
1) Special registers
» SD520, SD521: Current scan time
» SD522, SD523: Initial scan time
» SD524, SD525: Minimum scan time
» SD526, SD527: Maximum scan time
» SD528, SD529: Current scan time for low speed
» SD532, SD533: Minimum scan time for low speed
» SD534, SD535: Maximum scan time for low speed
» SD540, SD541: END processing time
» SD542, SD543: Constant scan wait time
» SD544, SD545: Cumulative execution time for low speed execution
type programs
» SD546, SD547: Execution time for low speed execution type
programs
» SD548, SD549: Scan program execution time
» SD551, SD552: Service interval time
2) GX Developer monitor values
» Execution time measurement
 Scan time measurement
» Constant scan
4-9 4-9
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Programs executed by Process CPU can be stored in the Process CPU's program

memory, standard ROM or memory card.

Programs can be stored in the standard ROM or memory card as a single program, but
also as multiple programs by splitting them into separate programs for each control

function.

This permits the programming procedure to be split up among several program
designers, who can design separate programs for each operation and can store them

in the standard ROM or memory card.

When multiple programs are executed by Process CPU, "program name (file name)"
and "execute type" settings of the programs must be designated.

Control by one program

. Control contents A |

Control by separating
into multiple programs
Program A

Control contents A

l

Program B

Control contents B

|
I
I
|
I
I
|
\J
Program n

Control contents n

| Store by separating
the code according
to control contents.
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(1) Execute Type Setting
(&) To execute several programs, specify a "Program name" and "Execute
type" of each program at the "Program” tab screen in the “(PLC)
Parameter" dialog box.
Process CPU will execute the selected programs in the order of specified
Execute Type setting.
PLC name | PLC system | PLC file | PLC RAS | Devieg— Jpeeit :
¥ : 2)
= Program Pragram name | Execute type F'ﬁi{iﬁ;‘?n Ir unit =
- MAIN 1 - -
2 - -
3 - -
4 - -
5 - “ - 3)
5 - -
7 A < 4)
a - -
q - -
10 - -
11 - -
Ingert | 1z - -
13 - -
_Dekle |8 : :
15 - -
15 - -
17 - - |
File: uzability zetting | 140 refresh setting I: 5)
AcknowledgeXYassignmentI Multiple PLC settin sl Drefault | Check | End | Cancel |
6)
1) Program name
This column is used to specify a program name (file name) of the
program to be executed by Process CPU.
2) Execute type
This column is used to specify the execute type of the program defined
in the "Program name" column. See Section (b).
3) Fixed scan
This column is used to specify time intervals at which to an execution
type program.
The Fixed Scan setting range is determined by the units of time
intervals as follows:
* In the unit "ms™: 0.5 to 999.5
* In the unit "s": 1 to 60
4) Inunits
This column is used to specify the units (ms/s) of fixed scan intervals.
4-11 4-11
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File Use Setting

Sets whether to use the data (file register, initial device value,
comment, local device) set at the “PLC file” tab screen in the “(PLC)
Parameter” dialog box, per program. The data is set for each program.
By default, the option "Use PLC file setting" is selected. If the option
"Not used" is selected, the File Use setting is made as listed below in the
table.

Setting item Processing when the option "Not used" is selected

File register

File registers can not be used in the program.

Initial device value

The device initial value is not set when the program file name and
the device initial value is the same.

command

Comment file used in a

Comments can not be used in the program.

Local device

Local devices are not hidden or restored at the time of program
conversion.

6)

I/O Refresh Setting

Process CPU uses the I/O Refresh setting to update output and input
from an I/O module and an intelligent function module.

The 1/0 Refresh Setting button is used to update the range of selected
programs. Make the I/O Refresh setting for a scan execution type
program if you want to receive an input (X) or produce an output (Y)
before executing the fixed scan execution type program.

(b) There are following 5 execute types:

1)

2)

3)

4)

5)

Initial execution (Initial)
This program type is executed once only at power ON or when STOP-
RUN switching occurs. (See Section 4.2.1)

Scan execution (Scan)
This program type is executed once per scan, beginning from the scan
which follows execution of the initial execution program. (See Section 4.2.2)

Low speed execution (Low speed)

This program type is executed only when a constant scan setting is

made or when a time is set for execution of low speed execution type

programs.

* When a constant scan setting is made, the program is executed
during the surplus time of a scan execution type program.

» When a time for execution of low speed execution type programs is
set, the program is executed during this set time. (See Section 4.2.3.)

Stand-by (Wait)
This program is executed only when its execution is requested. (See
Section 4.2.4.)

Fixed scan execution (Fixed scan)

Program that is executed at time intervals specified in the "Fixed scan"
and "In units" columns of the Program Setting sheet of the PLC
Parameter dialog box. (See Section 4.2.5.)

(c) Scantimes of programs being executed (except the fixed scan execution
type program) can be checked on the monitor of the program list. (See
Section 7.11.1.)
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(2) Flow of each program of Process CPU
The flow of each program after power-ON or STOP of the PLC to RUN switching
of the CPU module is shown below.

(_ Power ON/STOPtoRUN )

l

*
[
[
-
Initial execution 5 Executed only once at power ON
“ or STOP to RUN.
type program
v *
[
| -
i Run only when "constant scan" or
Low speed execution P "low speed program execution time"
type program
ype prog has been set.
sk
[
[
e ]
END processing o5 » |Fxied scan execution - - - - Program run at specified cyclic
time intervals
type program
B
| < [
| |
-« >
Scan execution Stand-by type - - --Run only when execution request
is given.
type program program

POINT

Not all execute types need to be set for the Process CPU.
Use the items marked with "*" as needed, such as the Initial execution, low speed
execution, stand-by and fixed scan execution type programs.
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(3) Changing the Execute Type
(&) The Execute Type setting made at the "Program" tab screen in the “(PLC)
Parameter" dialog box can be changed at any time while a sequence

program is executed. To change the execute type of a program, use a
PSCAN, PLOW, PSTOP or POFF instruction.
PLOW

MELSEC-Q

type program

(b)

Initial execution

Stand-by type

Scan execution
type program

PSTOP**
POFF

program

PLOW \ PSCAN

Fixed scan execution
type program

The following table shows the timing of changing the execute type of a

program by using a PSCAN, PLOW, PSTOP or POFF instruction.

Executed instruction

Execute type before change

PSCAN

PSTOP

POFF

PLOW

Scan execution type

No change - remains
scan execution type.

Initial execution type

Stand-by type

Becomes scan
execution type.

Becomes stand-by

type.

Output is turned OFF
in the next scan.
Becomes stand-by
type from the next
scan after that.

No change - remains
stand-by type.

No processing.

Becomes low speed
type.

Low speed execution type

Low speed execution
type execution is
stopped: becomes
scan executions from
the next scan.
(Execution from step
0.

Low speed execution
type execution is
stopped: becomes
stand-by type from the
next scan.

Low speed execution
type execution is
stopped, and output is
turned OFF in the
next scan. Becomes
stand-by type from the
next scan after that.

No change - remains
low speed
executions.

Fixed scan execution type

Becomes scan
execution type.

Becomes stand-by

type.

Output is turned OFF
in the next scan.
Becomes stand-by
type from the next
scan after that.

Becomes low speed

type.

POINT

*1: If the fixed scan execution type program is changed to another execution type,

you cannot return to the fixed scan execution type.
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4.2.1 Initial execution type program

(1) Definition of initial execution type program

(& Aninitial execution type program is executed once only at power ON, or
when STOP to RUN switching occurs.

(b) This program's execute type is designated as "initial" in the program of the
PLC parameters.

(c) Inthe same manner as the initial processing for the intelligent function
module, the initial execution program is executed only once, and is not
required in subsequent scans.

An instruction that contains a complete device cannot be used for an initial
execution type program because the complete device needs several scans
to complete the execution.

Control with one program Using initial execution type program
Program A
r-—~>~~>"~>"~>"~>"=> -~~~ =°7°7 -
. . } Initial execution
. Initial program |
| | type program
Lo e e e e e e - - = .
Division into initial
l r execution type program
Program B and scan execution type
L a
| Program to execute | Scan execution
,  ateveryscan type program
L e e e e e e e m - = - /

(2) Using multiple initial execution type programs
When multiple initial execution type programs are used, they are executed one
by one in ascending order of the program in the PLC parameters.

(3) END processing
END processing is performed when all initial execution type programs are
completed, and the "scan execution type program” is then executed from the
next scan.

CPower supply ON/STOP to RUN)

[ 2 R

Initial execution
type program A

Executed by program
setting order.

type program B

Y
Initial execution

‘ Initial execution ‘

type program n

I —

| END processing |

! Scan execution !
I type program I
-
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CONDITIONS
(4) Initial scan time

(& This is the execution time period for initial execution type programs.

If multiple initial execution type programs are executed, it is the execution
time period in which all those programs are executed.

When an interrupt program/fixed scan execution type program is executed
while an initial execution type program is running, the execution time of the
interrupt program/fixed scan execution type program will be added to the
initial execution type program.

(b) The Process CPU measures the initial scan time and stores the result in
special registers (SD522, SD523). *1
The initial scan time can be checked by monitoring the SD522 and SD523
special registers.

| sps22 || sps23 |
\——> Stores less than 1 ms initial scan time (unit u s)
Stores the initial scan time in 1 ms units.
If the SD522 value is 3, and the SD523 value is 400, the initial scan time is
3.4 ms.
POINT
*1: The accuracy of the initial scan time stored at the special registers is £ 0.1 ms.
The initial scan time count will continue even if a watchdog time reset
instruction (WDT) is executed at the sequence program.
(5) Initial execution monitor time

(&) The execution period of the initial execution type program can be monitored
by this timer. The default value is not set.

When monitoring the execution time of the initial execution type program,
designate the initial execution monitor time within the range of 10 to 2000
ms range at the "PLC RAS" tab screen in the “(PLC) Parameter" dialog box.
(Setting unit: 10 ms)

(b) The low speed execution type program is executed after the execution of
the initial execution type program is completed.

To use the low speed execution type program, specify the time that is
longer than the sum of the initial scan time and the execution time of the
low speed execution type program.

() When the initial scan time exceeds the set initial execution monitor time,
"WDT ERROR (error code: 5000)" occurs, and Process CPU operation is
stopped.

POINT
When the initial execution monitor time is designated, there will be a 10 ms error in
the count value.
Therefore, a monitor time setting (t) of 10 ms will result in a "WDT ERROR" when
the initial scan time is in the range 10 ms <t <20 ms.
4-16
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4.2.2 Scan execution type program

(1) Definition of scan execution type program
(&) Scan execution type programs are executed once per scan, beginning from
the scan which follows execution of the initial execution type program.
(b) Set the execute type to "scan" at the "Program" tab screen in the “(PLC)
Parameter" dialog box.

(2) Executing multiple scan execution type programs
When multiple scan execution type programs are used, they are executed one by
one in ascending order set at the "Program" tab screen in the “(PLC) Parameter"
dialog box.

(3) END processing
The first scan execution type program is executed again, when all scan execution
type programs are executed and the END processing is completed.
The END processing (network refresh) can be performed for each program while
several scan execution type programs are executed. To do this, include a COM
instruction at the end of each scan execution type program.

STOP to RUN
Power ON to RUN
le

|
|
| 4

Initial execution type program p————]

First scan Second scan | Third scan | Forth scan

END processing

0 END 0 END 0 END
Scan execution type program A

SO END ﬁo END %0
Scan execution type program B

0 END 0 END
Scan execution type program C

Scan time

(4) Constant scan setting *1
When constant scanning is designated, the scan execution type program is
executed at each designated constant scan time.

REMARK

*1: The "constant scan" function executes the scan type program repeatedly at
regular intervals.
For details on of the constant scan, see Section 7.2.
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(5) Scantime

(@)

(b)

Current value SD520 SD521
Minimum value | SD524 SD525
Maximum value| SD526 SD527

The "scan time" is a total of following the execution time of the scan
execution type program and END processing.

If multiple scan execution type programs are used, the "scan time" is the
total time required to execute all the programs.

When an interrupt program/fixed scan execution type program is executed,
the value added to the interrupt program/fixed scan execution type
program's execution time will become the scan time.

The scan time current value, minimum value, and maximum value are
measured at the Process CPU, and the results are stored in special
registers (SD520, SD521, and SD524 to SD527). *1

Therefore, the initial scan time can be checked by monitoring the SD520,
SD521, and SD524 to SD527 special registers.

\——> Stores less than 1 ms initial scan time (unit ¥s)

Stores the initial scan time in 1 ms units.

If the SD520 value is 3, and the SD521 value is 400, the initial scan time is 3.4

ms.

POINT

*1: The accuracy of the scan time stored at the special registers is + 0.1 ms. The
scan time count will continue even if a watch dog timer reset instruction (WDT)
is executed at the sequence program.

(6) WDT (Watch dog timer)
This is the timer which monitors the scan time, and its default setting is 200 ms.
This WDT setting can be designated within the range of 10 to 2000 ms range at
the "PLC RAS" tab screen in the “(PLC) Parameter" dialog box.
(Setting units: 10 ms)
When using the low speed execution type program, set the WDT greater than the
scan time plus the execution time of the low speed execution type program.
If the scan time (execution time for scan execution type program + low speed
execution type program) exceeds the WDT setting value, a "WDT ERROR (error
code: 5000)" occurs, and Process CPU operation is stopped.

POINT

The WDT measurement error is 10 ms.
Therefore, a WDT setting (t) of 10 ms will result in a "WDT ERROR" if the scan

time is in the following range: 10 ms <t < 20 ms.

REMARK

Use the GX Developer's Program Monitor List to check the execution time of a
program being executed. See Section 7.11.1 for details on the GX Developer's
Program Monitor List.
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4.2.3 Low speed execution type program

(1) Definition of low speed execution type program
(&) Low speed execution type programs are executed only during "constant
scanning surplus time" or during the period designated for "low speed
program execution time".

1) For a constant scan time with enhanced control accuracy, designate a
constant scan time setting at the "PLC RAS" tab screen in the “(PLC)
Parameter".

(Setting range: 0.5 to 2000 ms, setting unit: 0.5 ms)

2) To secure execution time for low speed execution type programs at
each scan, designate a low speed program execution time in the "PLC
RAS" tab screen the (PLC) "Parameter”.

(Setting range: 1 to 2000 ms, setting unit: 1 ms)

3) Inorder to execute a low speed execution type program, set either the
constant scan time or low speed program execution time.

(b) Set the execute type of the low speed program to "low speed" in the
program of the PLC parameters.

(c) The low speed execution type program is used for programs which do not
require execution in each scan, for example programs for printer output.

(2) Executing multiple low speed execution type programs
When multiple low speed execution type programs are used, they are executed
one by one in ascending number order of the program in the PLC parameters.

(3) Execution time of the Low speed execution type program to be
executed per scan
(a) If all the low speed execution type program operation is completed within
one scan and there is surplus time, the processing executed after that
depends on the ON/OFF status of special register SM330 and the
execution condition for low speed execution type programs.
1) Asynchronous method (SM330 = OFF)
Method in which low speed execution type program operation is
continued in the surplus time.
2) Synchronous method (SM330 = ON)
Method in which even if there is surplus time, low speed execution
type program operation is not continued, and operation starts again
from the next scan.

Operation method for low |SM330 |Execution condition for low speed execution type programs

speed execution type setting  |When constant scan time |When low speed program
programs status is set execution time is set

The low speed execution
Asynchronous method OFF type program is re-
executed * 1,

The low speed execution type
program is re-executed *2.

Constant scan waiting Scan execution type program

Synchronous method ON L S J
Y time is generated *3. operation is started *4.
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*1 If a constant scan time has been designated, the low speed execution
type program will be executed repeatedly during the constant scan's
surplus time.

Therefore, the low speed execution type program's execution time
varies from scan to scan.

As the low speed execution type program will not be executed at all if
the constant scan's surplus time is 0.5 ms or less, a constant scan time
setting should be designated which provides a surplus time of more
than 0.5 ms.

*2 If a low speed program execution time has been designated, the low
speed execution type program will be executed repeatedly in
accordance with that time setting.

Therefore, the scan time will vary from scan to scan.

*3 If a constant scan time has been designated, the surplus time after
completion of low speed END processing is waiting time, and execution
of a scan execution type program starts when the constant scan time
has elapsed.

This means that the scan time is constant in each scan.

However, if the surplus time after the constant scan is less than 0.5 ms,
low speed execution type programs cannot be executed. If using a low
speed execution type program, set the constant scan time so that the
surplus time is 0.5 ms or longer.

*4 If a "low speed program execution time" has been designated, scan
execution type program operation is started ignoring the surplus time
after completion of low speed END processing.

This means that the scan time differs in each scan.

If a low speed execution type program cannot be processed within constant
scan surplus time or within the low speed program execution time, program
execution is temporarily stopped and the remainder of the program is
executed in the next scan.
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(1) Constant scan time setting
The low speed execution type program is operated under the following conditions as shown

below.
* Constant scan time :8ms
» Total scan execution type program time 1 4ms to 5ms

* Execution time of low speed execution type program A : 1ms
* Execution time of low speed execution type program B : 3ms
» END processing/low speed END processing : Oms (0 ms is used to simplify the illustration)

END END END END
processing processing processing  processing

(ms)
I
1

4 1 o«

Scan execution type program

Low speed execution type program A

2.5ms 1.5ms l.5|rls| ims 2ms 0.5ms

0.5ms,
i({).Sms {({).Sms

Low speed execution type program B

I
|
i i 0.5ms
Constant scan wait time ! !
Low speed ! |
scan time .. scantime __ scantime
(13ms) i (8.5ms) + (8.5ms) :
Low speed Low speed Low speed

1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
! Low speed '
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 END processing END processing END processing !
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

Low speed

execution execution execution

(2) Low speed program execution time setting
The low speed execution type program is operated under the following conditions as shown

below.
* Low speed program execution time :3ms
» Total scan execution type program time : 4ms to 5ms

« Execution time of low speed execution type program A : 1ms
« Execution time of low speed execution type program B : 3ms

» END processing/low speed END processing : Oms (0 ms is used to simplify the illustration)
END END END END END
processing processing processing processing processing

0 115 185 255 33.5(ms)
R T T O AL
L L L L O O B R
| ! | | | |
] . 4dms | | 45ms | . 4dms | . 4dms | . 5ms
Scan execution type program f 1 ! 1 é 1 1
|
|
| %ns 1ms 1ms %ns
Low speed execution type program A: H %—(
|
| ﬁ 2ms 1ms 1ms 2ms 3ms ﬁ
Low speed execution type program B H H
I . I . I
! Low speed scan time :Lowspeed scan time :Lowspeed scan time |
! (12.5ms) (8ms) (8ms) !
| I 1 ]
Low speed END Low speed END Low speed END

processing execution processing execution processing execution
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(1) Constant scan time setting
The low speed execution type program is operated under the following conditions as shown

below.
* Constant scan time :8ms
» Total scan execution type program time 1 4ms to 5ms

* Execution time of low speed execution type program A : 1ms
* Execution time of low speed execution type program B : 3ms
» END processing/low speed END processing : Oms (0 ms is used to simplify the illustration)

END END END END
processing processing processing  processing

0 | 8 .16 | 24 1 32 (ms)
T T O O A A
[T T T T e T
| : | 1 | : | : |
] | 4ms | L 4.5ms | 4ms | | 4ms | |_5ms
Scan execution type program f 1 i 1 1
|
I
: éms é{ms
Low speed execution type program A
I
|
: 2.5ms|  0.5ms 2.5ms| 0.5ms
Low speed execution type program B! H H
|
| 80.5ms 83ms 80.5ms 63.5ms
Constant scan wait time ! H — H —
| 1
:_Lowspeed scan time | Low speed scan time |
! (13ms) + (15.5ms) f
Low speed END Low speed END

(2) Low speed program execution time setting
The low speed execution type program is operated under the following conditions as shown

below.
* Low speed program execution time :3ms
» Total scan execution type program time : 4ms to 5ms

« Execution time of low speed execution type program A : 1ms
« Execution time of low speed execution type program B : 3ms

Scan execution type program

|
Low speed execution type program A,
I
I
: 2ms ims 2ms ims 2ms
Low speed execution type program B:

| Low speed scan time | Low speed scan time :

| (12.5ms) | (12ms) |

T T

Low speed END Low speed END
processing execution processing execution

« END processing : Oms (0 ms is used to simplify the illustration)
END END END END END
plocessing plocessing plocessing plocessing plocessing
0 4 115 16.5 235 29.5 (ms)
I L L Y I
L L L B B
| 4ms | | 45ms | | 4ms 4ms |, | 5ms |
f 1 1 1 1 1

! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
: processing execution processing execution :
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
I 1
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(4) Precautions for creating Low speed execution type programs

(&) See Section 10.6.1 for details on index register processing when switching
from a scan execution type program to a low speed execution type
program.

(b) See Section 10.6.2 for details on index register processing when an
interrupt program/a fixed scan execution type program is executed during
execution of low speed execution type program.

(c) The low speed program execution time should be set so that sum of the
[scan time] + [low speed program execution time] sum is less than the WDT
setting value.

(d) The COM instruction can not be used in low speed execution type
programs.

(e) Low speed execution type programs can also be executed with scans that
execute the initial execution type programs.

Establish an interlock with SM402 and SM403 for the circuit that validates
the low speed execution type program's operation after the scan execution
type program has been executed.

() When the "constant scan time" and "low speed program execution time"
have been set, "PRO. TIME OVER (error code: 5010)" will occur if (surplus
time of constant scan) < (low speed program execution time).

(5) Low speed END processing
The low speed END processing is performed when all the low speed execution
type programs are executed.
The following processing is performed for the low speed END processing.
» Low speed program special relay/special register setting
 Low speed execution type program write during RUN
 Low speed scan time measurement
 Low speed execution type program watch dog timer reset
When the low speed END processing is completed, the low speed execution type
program is executed from the beginning again.

POINT

(1) During execution of low speed execution type programs, the constant scan
time may deviate by the amount of "the maximum instruction processing time +
low speed END processing time".

(6) Low speed scan time
(&) The low speed scan time is the total time required for low speed execution

type program execution and low speed END processing.
If multiple low speed execution type programs are executed, the low speed
scan time is the total time required to execute all the programs, plus the low
speed END processing time.
When an interrupt program/fixed scan execution type program is executed,
the value added with the interrupt program/fixed scan execution type
program's execution time will become the low speed scan time.
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(b) The low speed scan time is measured by the Process CPU, and the result is
stored in special registers (SD528 to SD535). *1
The low speed scan time can therefore be checked by monitoring the
SD528 to SD535 special registers.

Current value SD528 SD529

Initial value SD530 SD531
Minimum value | SD532 SD533
Maximum value| SD534 SD535

‘—> Stores less than 1 ms low-speed scan time (unit i s)

Stores the low-speed scan time in 1 ms units.

If the SD528 value is 50, and the SD529 value is 400, the low speed scan
time is 50.4 ms.

POINT

*1: The accuracy of the scan time stored at the special registers is = 0.1 ms.
The scan time count will continue even if a watchdog time reset instruction
(WDT) is executed in the sequence program.

(7) Low speed execution monitor time
The execution time of the low speed execution type program can be monitored
by this timer. The default value is not set.
When monitoring the execution time of the low speed execution type program,
designate the low speed execution monitor time in a 10 to 2000 ms range at the
"PLC RAS" tab screen in the “(PLC) Parameter" dialog box. (Setting unit: 10 ms)
If the execution time of the low speed execution type program exceeds this timer
setting, a "PRG TIME OVER" error occurs.

POINT

The low speed execution time measurement occurs at low speed END processing.
Therefore a “PRG TIME OVER” error will occur if the low speed execution monitor
time (t) is designated as 100 ms, and the measured low speed scan time at low
speed END processing exceeds 100 ms.
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4.2.4 Stand-by type program

(1) Definition of stand-by type program
(&) Stand-by type programs are executed only when requested.
(b) Stand-by type programs are used for the following applications.
1) Placing programs in the library
Sub-routine and interrupt programs are converted to stand-by type
programs which are managed separately from the main program.
2) Changing the program setup
Main routing programs registered as stand-by type programs can
execute the programs required for control by converting them to scan
execution type programs.

They will be reconverted to stand-type programs after they completes
the program execution.

(2) Stand-by type program applications
(@) Placing programs in the library
1) This application is used to manage sub-routine and interrupt programs
separately from the main routine program.

Multiple sub-routine and interrupt programs can be created for a single
stand-by type program.

_Scan execution type program Scan execution type program
Main routine Main routine
program program
pP100| Sub-routine | |} T T T
program _ Stand-by type program
[ -
10 Interrupt \ | P100| Sub-routine |
program ‘ program ‘
- ‘ 10 Interrupt ‘
‘ program X
L ]

2) When stand-by type program execution is completed, the program,
which was active before the stand-by type program was executed, is
executed.

A stand-by type program's sub-routine and interrupt programs are
executed as shown below.

CALL P100 command execution Interrupt error factor occurred.

END processing END processing J END processing
Scan execution type program --- + { f *

Sub-routine program —

10 IRET
Interrupt program
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1) Create a program compatible with all programs and use it only to
execute necessary programs.
Programs designated as stand-by type programs in the “(PLC)
Parameter" dialog box can be converted to scan execution type
programs and executed in a sequence program.
Change the execution type in the Process CPU by using PSCAN,
PLOW, PSTOP, and POFF instructions. (See Section 4.2 3).)

MELSEC-Q

(c) The following methods can be used to convert a program which is to be

When MO is on, switch

executed.

1) Selecting the program to be executed from a single management

program:

« Convert a stand-by type program that meets the designated
conditions to a scan execution type program by using a constantly
executed scan execution type program as the management
program. Then execute the converted program.

Scan execution type programs which are not required can be
converted to stand-by type programs.

 Execute types of "ABC","DEF","GHI" and "JKL" stand-by type
programs are converted as shown below.

the "ABC" program from a

scan execution type program.

When M1 is on, switch

|
I
stand-by type program to ax:
I
I

the "ABC" program from

a scan execution type
program to a stand-by
type program.

————— -

Scan execution type program
(Control program)

MO

-+ p————]pscan "
M1

-+ F———psToP "

— ———pscan "

— p——{psToP "

* "PSCAN" is an instruction
that switches the specified
"ABC" program to a scan
execution type program.

® "PSTOP" is an instruction
that switches the specified
"ABC" program to a stand-
by type program.

I I
Y v
Stand-by Stand-by Stand-by Stand-by
type type type type
program program program program
. ABC . DEF : GHI - JKL




4 SEQUENCE PROGRAM CONFIGURATION AND EXECUTION

CONDITIONS

2)

MELSEC-Q

When changing the execute type of the scan execution type programs

and stand-by type programs by the scan execution type programs

having the condition for switching the execution type.

» The scan execution type program being executed changes the next
program to be executed from a stand-by type program to a scan

execution type program.

« If the condition realizes when "ABC" and "GHI" programs have been
set to scan execution type, and "DEF" program to stand-by type, the
execute types of "ABC" and "DEF" programs are switched as shown

below.

[Before execution of PSCAN and PSTOP instructions]

Scan execution type program : ABC

MO

l_

—| PSCAN "DEF"

——[PsToP "aBC"

Stand-by type program: DEF

|_

—| PSCAN "GHI"

—| PSTOP "DEF"

* "PSCAN" is an instruction that switches
the specified "DEF" program to a scan
type program.

* "PSTOP" is an instruction that switches
the specified "ABC" program to a stand-
by type program.

Scan execution type program : GHI

F———Pscan asc
—{PSTOP "GHI"

@ When MO is on

[After execution of PSCAN and PSTOP instructions]

Stand-by type program: ABC

MO

|_

—|PSCAN "DEF"

—| PSTOP "ABC"

Scan execution type program: DEF

l_

—{PSCAN "GHI"

_—[PSTOP "DEF"

Scan execution type program : GHI

F———PscaN "asc"
—[PSTOP "GHI"
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(d) The execute type of program is switched at END processing. The program
execute type does not change while the program is being executed.

If different execute type is specified for a same program in a same scan,
the last-specified execute type becomes effective.

END processing END processing
Execution program — "GH|" "ABC" "GHI"
name

"GHI" % "DEF" 3k
] | o—@ |
T T

l "GHI”
| | | | |
\ | | VI\ | | |
\ PSTOP "ABC" execution

Switches "DEF" to the scan
PSCAN "DEF" execution  execution type and "ABC" to

the stand-by type program,
respectively.

END processing

REMARK

1) *: The "GHI" and "DEF" programs are executed in the order as set at the
"Program" tab screen in the “(PLC) Parameter" dialog box.
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(3) Precautions for creating stand-by type programs
(&) Because current value is updated and contact ON/OFF is switched when
the OUT T!_| instruction is executed, timers cannot be used in stand-by
type programs.

(b) Gathering sub-routine programs in a single program

1) Create the sub-routine programs in order beginning from step 0 of the
stand-by type program. An END instruction is required at the end of
the sub-routine program.

2) Because there are no restrictions on the order of creating sub-routine
programs, the pointer numbers need not be assigned in ascending
order when creating multiple sub-routine programs.

3) Use common pointers. *

Sub-routine programs with common pointers can be called from alll
programs executed by Process CPU.

(If local pointers are used, the stand-by type program's sub-routine
programs will not be executed.)

Program A Process CPU
Program memory / Standard
Main routine ROM / Memory card
program Write
Program A

Common pointer
Program B (Stand-by type program)

| Program B

\ /
P500_| |—<Y10 >_ Write

[RET :|—
psog—| f———v11 >

[RET :|—
psol— f——<y12 >

[RET :|—

END

Use a common pointer. s
(This does not have to be created in order.)

4) See section 10.13.1 for execution of a sub-routine program that
contains local devices.

REMARK

*: See Section 10.9 for details on common pointers and local pointers.
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(c) Gathering interrupt programs in a single program
1) Create the interrupt programs in order beginning from step 0 of the
stand-by type program.
An END instruction is required at the end of the interrupt program.
2) Because there are no restrictions on the order of creating interrupt
programs, the pointer numbers need not be assigned in ascending
order when creating multiple interrupt programs.

Program A Process CPU
Program memory / Standard
Main routine ROM / Memory card
rogram
Prod Write
Program A

Program B (Stand-by type program)

L — | Program B

Lol oo M|
[
[IRET
Interrupt
program
32— f———<v11
[
[IRET M
28— F———<y12
I
[IRET
END
Interrupt pointer s«
(This does not have to be created in order.)
REMARK

*: See Section 10.10 for details on interrupt pointers.
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4.2.5 Fixed scan execution type program

(1) Definition of fixed scan execution type program

)

(@)

(b)

This program is executed at specified intervals.

Without describing an interrupt point and IRET instruction, a fixed scan
execution can be performed for each file.

The type of execution is set to "Fixed Scan" at the "Program" tab screen in
the (PLC) parameter dialog box.

Execution of fixed scan execution type program

(@)

(b)

(©)

(d)

Fixed scan execution type programs are executed at specified cyclic time
intervals.

When multiple fixed scan execution type programs have reached there
simultaneously, they are executed in the ascending order set at the
"Program” tab screen in the “(PLC) Parameter" dialog box.

Set the periodic interval at the "Program" setting tab screen in “(PLC)
Parameter" dialog box. The setting range varies with the set unit.

* When the unit is "ms™: 0.5 to 999.5ms

* When the unit is "s": 1 to 60s

When the specified times of fixed scan execution type programs and
interrupt programs (128 to 131) have come simultaneously, the priority of
execution is given to the interrupt programs.

Execution during network refreshing

When the execution conditions of fixed scan execution type programs are
established during the network refreshing, the network refresh is
suspended, and interrupt programs are executed.

Therefore, even if the "block assurance of cyclic data for each station" is
made in the MELSECNET/H network system, the above operation will not
be assured when a device set to be refreshed is used in the interrupt
programs. %1

Fixed scan
execution type
program execution

Link refresh

execution
Link refresh operation is suspended,

Interrupt factor rl |_| |_| |—| I_L
,’7

10ms 10ms 10ms 10ms

and the interrupt program is executed.

Fig. 4.5 Execution of Fixed Scan Execution Type Programs during Network Refreshing

REMARK

*1: Refer to the following manual on the block assurace of cyclic data for each
station.
* Q-Corresponding MELSECNET/H Network System Reference Manual

4-31
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(e) Execution during END processing:
When the execution condition of fixed scan execution type programs are
established during the wait time of END instruction while the constant scan
is executed, the fixed scan execution type programs are executed.

(H Perform the processing of the index register when the program is switched
from the scan execution type program to the fixed scan execution type
program by seeing Section 10.6.2.

(3) Setting of fixed scan execution type program for high speed
execution and overhead time
When fixed scan execution type programs are executed, the processing below is
performed.
* Save and return of index resister
* Save and return of file name of file resister in use
If "High Speed Execution" is selected from the interrupt program/fixed scan
execution type program at the "PLC system" tab screen in the “(PLC) Parameter"
dialog box, the processing above will not be performed.
As a result, the overhead time for the fixed scan execution type programs can be
reduced.

OVERHEAD TIME (us)
High speed execution is not selected | High speed execution is selected
Q12PHCPU, Q25PHCPU 165 100

CPU TYPE

(4) Cautions on programming
(&) If adevice is turned ON in a fixed scan execution type program by a PLS
instruction, it is kept ON until the same type of the fixed scan execution type
program is executed again.

Fixed scan execution X0 X0
type program execution PLS[MO |
END 0 0 JENDENDQ END 0 0/JEND END 0
ON |
worE [T ] |
/ON |
MO OFF
— Switched OFF by PLS MO instruction
— Switched ON by PLS MO instruction at X0 leading edge (OFF to ON)

(b) During the execution of a fixed scan execution type program, interruption is
prohibited (DI). Therefore, do not execute EI/DI instructions during the
programming of the fixed scan execution type program.

(c) During the programming of a fixed scan execution type program, a timer
cannot be used.

Because the timer updates the current values and turns ON/OFF at the
time of execution of OUT T! | instruction, if the timer is used during the
programming in the fixed scan execution type program, the current values
will be updated only when the fixed scan execution type program is
executed, and normal measurement will be disabled.

(d) When a fixed scan execution type program is executed, an interruption must
be allowed by an El instruction in the initial execution type program/scan
execution type program.
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(e) When the interrupt program/fixed scan execution type program is executed
at a measuring time such as the scan time or execution time, the values of
the interrupt program/fix scan execution type program are added to the

measured time.

Thus, if the interrupt program/ fixed scan execution type program is
executed, the values stored in the following special registers and

GX Developer monitor values will become longer than when the interrupt
program/ fixed scan execution type program is not executed.

1) Special registers
» SD520, SD521:
» SD522, SD523:
» SD524, SD525:
» SD526, SD527:
» SD528, SD529:
» SD532, SD533:
» SD534, SD535:
» SD540, SD541.:
» SD542, SD543:
» SD544, SD545:

» SD546, SD547:
» SD548, SD549:
» SD551, SD552:

Current scan time

Initial scan time

Minimum scan time

Maximum scan time

Current scan time for low speed
Minimum scan time for low speed
Maximum scan time for low speed
END processing time

Constant scan wait time
Cumulative execution time for low speed execution
type programs

Low speed execution time

Scan program execution time
Service interval time

2) GX Developer monitor values
» Execution time measurement
» Scan time measurement

» Constant scan
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4.3 Operation Processing

4.3.1 Initial processing

This is a preprocessing for sequence operation execution, and is performed only once
as shown in the table below.

When the initial processing is completed, the Process CPU goes in the RUN/STOP
switch setting status. (See Section 4.4.)

Process CPU status

Initial processing item When the power | When reset is | When STOP
is turned on. executed. to RUN *!
The 1/0 module initialization O O X
Boot from the standard ROM/memory card O O O
Multiple PLC system parameter value equali
p Y p quality o O O

check

Device initialization of the range not latched

O O X
(bit device: OFF, word device: 0)
Execution of self-diagnosis in the QCPU O O X
Automatic allocation of the I/O number of
installed modules O O O
Start of the MELSECNET/H network information
setting and network communication O O O
Switch setting of intelligent function module O O X
CC-Link data setting O O X
Ethernet data setting O O X
Setting of device initialization values X X O

O : executed, X : not executed

REMARK

*1: When parameters or programs are changed in the STOP status, reset by the
RESET/L.CLR switch.
When the RUN/STOP switch is turned from STOP to RUN without the reset,
RUN LED flickers.
When the RUN/STOP switch is turned from RUN to STOP to RUN again, the
Process CPU goes in the RUN status, and the "When STOP to RUN" status
becomes effective.

4.3.2 1/0 refresh (1/0O module refresh processing)

In 1/O refresh, an input (X) is received from the input module/intelligent function
module, and output () of the Process CPU is sent to the output module/intelligent
function module.

The 1/O refresh is executed before the sequence program operation starts.

During constant scan execution, the 1/O refresh is executed after the constant scan
delay time has elapsed.

(The I/O refresh is executed at each constant scan cycle.)
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4.3.3 Automatic refresh of the intelligent function module

When automatic refresh of intelligent function modules is set, communication with the
intelligent function modules of the designated data is performed.

Refer to the manual of the intelligent function modules, for details on the automatic
refresh setting of intelligent function modules.

4.3.4 END processing

This is a post-processing to return the sequence program execution to step 0 after
completing the whole sequence program operation processing once.

(&) When a refresh request is made from the network module, refresh
processing is performed.

(b) When the trace point of the sampling trace is set at every scan (after END
instruction execution), the set device status is stored in the sampling trace
area.

POINT

(1) When the constant scan function (See Section 7.2) is set, END processing time
result is stored until when END processing is completed or the next scan starts.
(2) When executing the low speed execution type program, the low speed END
processing starts after the all low speed execution type programs are
completed.
See Section 4.2.3 for details on the low speed execution type program and low

speed END processing.
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4.4 RUN, STOP, PAUSE Operation Processing

The Process CPU has three types of operation status; RUN, STOP and PAUSE
status.
The Process CPU operation processing is explained below:

(1) RUN Status Operation Processing

(& RUN status indicate that the sequence program operation is performed from
step 0 to END (FEND) instruction to step O repeatedly.

(b) When entering the RUN status, the output status saved at STOP status is
output by setting "Previous status" as "Output mode at STOP to RUN" at
the "PLC system" tab screen in the “(PLC) Parameter" dialog box.

(c) Itusually takes 1 to 3 seconds to prepare for staring the sequence program
operation since STOP status is switched to RUN status, though it might be
longer depending on the system.

(2) STOP Status Operation Processing

(&) STOP status indicates that the sequence programs are stopped by
RUN/STOP switch or remote STOP function. (See 7.6.1 for details on
remote STOP function.)
Process CPU might enter STOP status when a stopping error occurs.

(b) When entering the STOP status, save the output status and turn off all
output.
The device memory of other than the output (Y) is retained.

(3) PAUSE Status Operation Processing
(&) The PAUSE status indicates that the sequence program operations are
paused by remote PAUSE function while maintaining the output and device
memory status. (See Section 7.6.2 for details on remote PAUSE function.)

(4) Process CPU Operation Processing with RUN/STOP status

Operation
processing
Sequence program Device memory
. . External output
operation processing P Y,M, L, S, T,C,D)
RUN/STOP
status
E he END h Maintains th immediatel
RUN to STOP xecutes up to the OS saves the output status aintains the status immediately

instruction and stops. and all output are off. before the STOP status.

Starts executing the operation
from the status immediately before
the STOP status. When a device
initial value is designated,
however, the value is set. Local
devices are cleared.

Determined by the output
STOP to RUN Starts at step 0. mode of the PLC parameter
at STOP to RUN.

POINT

The Process CPU performs the following in any of RUN, STOP, and PAUSE
status:

* I/O module refresh processing

» Data communication with GX Developer and serial communication module

* Refresh process of MELSECNET/H and CC-Link

For this reason, I/0 monitor and test operation using GX Developer, reading/writing
from the serial communication, communication with another station using
MELSECNET/H, and communication with a remote station over the CC-Link can
be made even in the STOP or PAUSE status.
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4.5 Operation Processing during Momentary Power Failure

The Process CPU detects a momentary power failure when the input power voltage
supplied to the power supply module is lower than the regulated ranges.

When the Process CPU detects a momentary power failure, the following operation
processing is performed:

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

permitted power failure time

(&) The output is maintained when the momentary power failure occurs, and file
name of the file accessed and error history are logged. Then the system
interrupts the operation processing. (The timer clock continues.)

(b) When there is an SFC continue specification, a system saving processing is
performed.

(c) When a momentary power failure ends, the operation processing is
resumed.

(d) Even if the operation is interrupted due to momentary power failure, the
watchdog timer (WDT) measurement continues. For example, if the GX
Developer PLC parameter mode WDT setting is set at 200 ms, when a

momentary failure of 15 ms occurs at scan time 190 ms, the watch dog
timer error is set.

Momentary power failure occurrence Power recovery
END 0 \ / END END
| [ | | |
I I I |
4,‘_‘47 QCPU interrupts the operation.

Fig.4.6 Operation Processing When Momentary Power Failure Occurs

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

The Process CPU starts initially. (PLC power is turned on.)

The same operation processing as that after the following operation occurs.
» Power ON

* Resetting using RESET/L. CLR switch
» Remote setting using GX Developer
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(1) Data clear
The Process CPU clears all data except for the following, when a reset operation
is performed with RESET/L.CLR switch, or power ON to OFF to ON.

(@)

(b)
(©
(d)
(€)
(f)

Program memory data (except for when "clear program memory" is set at
boot specification.)

Data in the memory card

Device data with latch specification (latch clear valid)

Device data with latch specification (latch clear invalid)

File register data

Failure history data (when special register SD storage)

Data in (c) is cleared by operating "latch clear" with the RESET/L.CLR switch, or
operating "remote latch clear” from GX Developer.
See Section 7.6.4 for details on the remote latch clear.

(2) Device latch specification

(@)

(b)

Specify the device latch (latch range setting) for each device at the "Device"

tab screen in the “(PLC) Parameter" dialog box.

There are two types of latch range settings:

1) Valid latch clear key
Sets the latch range that can be cleared by operating "latch clear" with
the RESET/L.CLR switch and remote latch clear.

2) Invalid latch clear key
Sets the latch range that can not be cleared even by operating "latch
clear" with the RESET/L.CLR switch or operating "remote latch clear"
from GX Developer.

The devices in which RESET/L.CLR switch is set to invalid can only be
cleared by an instruction or GX Developer.
1) Instruction to clear method
Reset with the RST instruction or send "0" with the MOV/FMOV
instruction.
2) GX Developer clear method
Clear all device memory in the online PLC memory clear (including
latch).
Refer to the GX Developer operating manual for details of the GX
Developer operation methods.

POINT

To clear file registers or local devices, use the RST instruction to perform a reset
operation, or use the MOV/FMQV instruction to transmit "0".

REMARK

Refer to following manual for the MOV/FMQOV instruction.
* QCPU (Q mode)/QnACPU Programming Manual (Common instructions)
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4.7 1/0 Processing and Response Lag

In the direct mode, the batch communication with I/O modules is performed before
sequence program operation starts.

By creating a sequence program with direct access I/O, I/O processing can be
performed in a direct mode to communicate with /O module at execution of each
instruction in the sequence program.

For details on direct access 1/O, see Section 10.2.1 and 10.2.2, respectively.

4.7.1 Refresh mode

(1) Definition of refresh mode

With the refresh mode, batch communication with the I/O modules is performed

before the sequence program operation starts.

(&) Batch reading of the input module ON/OFF information is executed in the
Process CPU's internal input device memory when sequence program
operation starts. This ON/OFF data (in the input device memory) is then
used for processing when a sequence program is executed.

(b) The processing result of the output (Y) sequence program is output to the
Process CPU's internal output device memory, and batch output of the
ON/OFF data (in output device memory) to the output module is executed
when sequence program operation starts.

Process CPU

! Remote input i Network
‘ refresh area || module
‘ CPU (operation processing area) * 3 Atinput
Input (X ‘
! 3) nput () GX Developer | refresh Input —
¥ device <_@input area module =
‘ _|X|g memory *1 ‘ D
| 1) Atinput | |area for i
‘ S refresh Ucommunication i
‘ 2 %2 with input module ‘ At output
J For device refresh Output S~
1 1lY22 —(O
‘ L { Y20)» 5) memory 2) module N
output (Y)
Network
module

* Input refresh:
Input information is read in a batch 1) from the input module before sequence program
operation starts, and is stored in the input (X) device memory by an OR operation in
the peripheral device input area.

* Output refresh:
Data in the output (Y) device memory is output in a batch 2) to the output module
before sequence program operation starts.

*When an input contact instruction has been executed:
Input information is read 3) from the input (X) device memory, and a sequence
program is executed.

< When an output contact instruction has been executed:
Output information is read 4) from the output (Y) device memory, and a sequence
program is executed.

* When an output OUT instruction has been executed:
The sequence program operation result 5) is stored in the output (Y) device memory.

Fig.4.7 1/O Information Flow in Refresh Mode
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REMARK

*1: The peripheral device input area can be switched ON and OFF by the following:
* Test operation by the GX Developer
* A network refresh by the MELSECNET/H network system
» Writhing from a serial communication module
* CC-Link automatic refresh

*2: The output (Y) device memory can be switched ON and OFF by the following:
* Test operation by GX Developer
* A network refresh by the MELSECNET/H network system
» Writhing from a serial communication module
» CC-Link automatic refresh

*3: The remote /O refresh area indicates the area used when automatic refresh
setting is made to the input (X) with MELSECNET/H and CC-Link.
Automatic refresh of the remote input refresh area is executed during END
processing.
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(2) Response lag
An output module lags max.2 scans behind an input module. (See Fig.4.8)

Ladder examples |

X5
55’_“ (YSE)—‘ Ladder that turns. the Y5E output
ON when an X5 input turns ON.

| When Y5E turns ON fastest |

Input refresh Input refresh Output refresh
\0 END [056 END| O
p !

ON! | |
OFF o !
External contact b !
'ON;| |
OFF ! !
x5 : :
QCPU 'ON !
devices OEF T
YSE |
'ON
OFF
External load
Lag time

(Minimum 1 scan)

Y5E output turns on fastest if the external contact is turned ON immediately before
the refresh operation. Then X5 turns ON at the input refresh, Y5E turns ON at step
56, and the external load turns ON at the output refresh following execution of the
END instruction. In this case, the time lag between the external contact ON and the
external load ON is 1 scan.

When Y5E turns ON slowest |

Input refresh Input refresh Output refresh
\0 END 056 END| 0
|

ON b |
OFF i i !
External contact | 3 :
'ON | "
OFF ! !
X | :
QCPU 'ON !
devices OFF i
Y5E i
'ON
OFF
External load
‘ Lag time ‘
|

' (Maximum 2 scan)

Y5E turns on slowest if the external contact is turned ON immediately after the
refresh operation. Then X5 turns ON at the input refresh, Y5E turns ON at step 56,
and the external load turns ON at the output refresh following execution of the END
instruction. In this case, the time lag between the external contact ON and the

external load ON is 2 scan.

Fig.4.8 Timing chart showing response of Output "Y" when Input "X" turns ON
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4.7.2 Direct mode

(1) Definition of direct mode
In the direct mode the communication with the I/O modules is performed when
executing sequence program instructions.
With Process CPU, direct mode 1/O processing can be performed by using direct
access inputs (DX) and direct access outputs (DY).
For details on direct I/O, see Section 10.2.1 and 10.2.2, respectively.

Process CPU
[ Remote input
‘ ) _ refresh area
1 CPU (operation processing area) %3
‘ 1) Input i
! 2) |GX Developer | 5o
3) Input (X) input area_ module

/ device *1
' ||pxo memory
g
‘ 4) * 2

¥ Output (Y)

. Output N
Y20
‘ ——DY25r 5) device module [,
1 memory

* When an input contact instruction has been executed:
OR operation is executed for the input module's input information 1) and peripheral
device input area'’s input information 2), and the result is stored in the input (X)
device memory. Then this data is then used as input information 3) at sequence
program execution.

« When an output contact instruction has been executed:
Output information 4) is read from the output (Y) device memory, and a sequence
program is executed.

* When an output OUT instruction has been executed:
The sequence program's operation result 5) is output to the output module, and is
stored in the output (Y) device memory.

Fig.4.9 1/0 Information Flow in Direct Mode

REMARK

*1: The GX Developer input area can be turned ON and OFF by the following:
« Test operation by GX Developer
» Writing from a serial communication module

*2: The output (Y) device memory can be turned ON and OFF by the following:
« Test operation by the GX Developer
* A network refresh by MELSECNET/H network system
» Writing from a serial communication module
» CC-Link automatic refresh

*3: The remote input refresh area indicates the area used when automatic refresh
setting is made to the input (X) with MELSECNET/H and CC-Link.
Automatic refresh of the remote input refresh area is performed during END
processing.
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(2) Response lag

An output module lags max.1 scan behind an input module. (See Fig.4.10)

Ladder examples |

55’_‘D.X5 , DY5E>—‘ Ladder that turns the DY5E output
' ) ON when an DX5 input turns ON.

|When DY5E turns ON fastest|

LD DX5
OUT DYSE

0 55 56
———
ON

OFF
DX5

ON
oF
DY5E

DY5E output turns fastest ON if the DX5 input is turned ON immediately before the

step 55 operation. If DX5 is ON when step 55's LD DX5 is executed, DY5E will turn
ON within that scan.

Therefore, in this case, output DY5E lags minimally behind input DX5.

When DY5E turns ON sIowestl

LD DX5
OUT DY5E

Lag time

g
<
agi
m
5
A
___IO
P4

! (Maximum of 1 scan)

DY5E output turns ON slowest if the DX5 input is turned ON immediately after the

step 55 operation. In this case, the DY5E output will turn ON during the next scan
In this case output DY5E lag max.1 scan behind input DX5.

Fig.4.10 Timing chart showing response of Output "Y" when Input "X" turns ON
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4.8 Numeric Values which Can Be Used in Sequence Programs

Numeric and alphabetic data are expressed by "0" (OFF) and "1" (ON) numerals in the
Process CPU.

This expression form is called "binary code" (BIN).

The hexadecimal (HEX) expression form in which BIN data are expressed in 4-bit
units, and the BCD (binary coded decimal) expression form are applicable to the
Process CPU.

Real numbers may also be used. (See Section 4.8.4)

The numeric expressions by BIN, HEX, BCD, and Decimal (DEC) notations are shown
in Table 4.1 below.

Table 4.1 BIN, HEX, BCD, and Decimal Numeric Expressions

DEC (Decimal) HEX (Hexadecimal) BIN (Binary) . BCD .
(Binary Coded Decimal)

0 0 o q
1 1 1 , , |
2 2 10 10
3 3 11 L1
9 9 | 1001 | 1001
10 A | 1010 : .1} 0000
11 B ! ! | 1011 1 0001
12 C | 1100 1} 0010
13 D ' ' | 1101 1} 0011
14 E | 1110 1 0100
15 F , , L1111 1} 0101
16 10 . 1} 0000 1} 0110
17 11 1 0001 1 0111
47 2F L 100 1111 | 100} 0111

32766 7FFE 0111; 1111 1111} 1110 -

32767 7FFF 0111 1111} 1111} 1111 —

-32768 8000 1000 0000 0000; 0000| 1000 0000 0000; 0000

-32767 8001 1ooo§ oooo§ oooo§ 0001| 1000; 0000! 0000! 0001
2 FFFE 1111} 1111 1111} 1110 —
-1 FFFF 11110 1111 1111 1111 —

4-44 4-44
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(1) External numeric inputs to Process CPU
When inputting numeric values to the Process CPU from an external source
(such as digital switch), use BCD (binary coded decimal) which allows the same
setting as decimal form.
However, the Process CPU handles the values as BIN data since the operation
is based on BIN form, if it uses values set in the BCD form as they are.
Therefore, the Process CPU operates with numeric values that are different from
the set values.
A BIN instruction is provided to convert the BCD input data to the BIN data
compatible with the Process CPU.
A program which converts numeric data to BIN data can be created at the
sequence program to allow the settings of numeric values from an external
source without being conscious of the corresponding BIN values.

Process CPU

[Numeric data designation]

Digital switch — ——Binp K4TX0 Do H
BCD input \

XF —— X0 8
— ———BcD D5 Kav30 H

Fig.4.11 Digital Switch Data Input to Process CPU

“—— BIN data

(2) External numeric outputs from Process CPU
A digital display can be used to display numeric data which is output from the
Process CPU.
However, BIN date cannot be displayed at the digital display as it is because the
Process CPU use it for operation.
Therefore BCD instruction is provided for the Process CPU to convert the BIN
data to BCD data. A program which converts BIN data to BCD data can be
created in the sequence program in order to display the output data in the same
manner as decimal data.

Process CPU

[Numeric data designation]

| [—————{BINP K4x0 DO} Digital display

517 31
2 Y3F  —— Y30
— ————{BcD D5 K4Y30 H | BeD output
N
BIN data

Fig.4.12 Digital Display of Data from Process CPU



4 SEQUENCE PROGRAM CONFIGURATION AND EXECUTION

CONDITIONS

4.8.1 BIN (Binary Code)

MELSEC-Q

(1) Binary code
Binary date is represented by 0 (OFF) and 1 (ON).
Decimal notation uses the numerals 0 through 9. When counting beyond 9, a 1 is
placed in the 10s column and a 0 is placed in the 1s column to make the number

10.

In binary notation, the numerals 0 and 1 are used. A carry occurs after 1 and the
number becomes 10 (decimal 2).
Table 4.2 gives a comparison between binary and decimal notations.

Table 4.2 Comparison between Binary and Decimal Notations

DEC (Decimal) BIN (Binary)

0 0000

0001 ] cany

0010

0011 ] cany

0100

0101

0110

0111 ] cany

1000

© (0 |N |O (01 | W (N |-

1001

[y
o

1010

[EY
[N

1011

(2) Binary numeric expression

(@)

Process CPU registers (data registers, link registers, etc.) consist of 16 bits,
and a "2™ value is allocated to each of the register bits.

The most significant bit (initial bit) is used to discriminate between "positive”
and "negative".

1) When most significant bit is "0"...Positive

2) When most significant bit is "1"...Negative

The numeric expressions for the Process CPUregisters are shown in
Fig.4.13 below.

Decimal value  -3276816334 81924096 20481024 512 256 128 64 32 16 8 4 2 1

Most significant bit (for positive/negative discrimination)
Bit name —>b15 b14 b13 b12 b11b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20
Il I Il ] I I Il Il 1l 1l Il Il Il Il I I

"Negative value" when most significant bit is "1".

(b)

Fig.4.13 Numeric Expressions for Process CPU Registers

Usable numeric data for Process CPU

As shown in Fig.4.13, the numeric expression range is -32768 to 32767.
Therefore, numeric data within this range can be stored in the Process CPU
registers.

4- 46
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4.8.2 HEX (Hexadecimal)

(1) Hexadecimal notation
In hexadecimal notation, 4 binary bits are expressed in 1 digit.
If 4 binary bits are used in binary notation, 16 different values from 0 to 15 can be

represented.

Since hexadecimal notation represents 0 to 15 in 1 digit, letters A to F are used
to represent the numbers 10 to 15.
Then, a carry occurs after F.

Table 4.3 shows numeric expressions by binary, hexadecimal, and decimal

notations.

Table 4.3 Comparison of BIN, HEX, and DEC Numeric Expressions

(2) Hexadecimal numeric expression
Process CPU registers (data registers, link registers, etc.) consist of 16 bits.
Therefore, the numeric values expressed in hexadecimal notation can be stored
in each register within 0 to FFFFH range.

DEC (Decimal) HEX (Hexadecimal) BIN (Binary)
0 0 !
1 1 ! 1
2 2 10
3 3 L1
9 9 | 1001
10 A | 1010
11 B | 1011
12 C ' 1100
13 D | 1101
14 E | 1110
15 F C1111
16 10 1} 0000 e
17 11 1} 0001
47 2F 10 1111
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4.8.3 BCD (Binary Coded Decimal)

(1) BCD notation
BCD notation is binary expression with a carry similar to that of the decimal
notation.
Though it uses 4-bit representation like hexadecimal notation, it dose not use
letters Ato F.
Table 4.4 gives numeric expressions by binary, BCD, and decimal notations.

Table 4.4 Comparison of BIN, BCD, and DEC Numeric Expressions

DEC (Decimal) BIN (Binary) ) BCD )
(Binary Coded Decimal)
0 .0
1 1 |
2 10 10
3 11 L1
4 100 | 100
5 101 | 101
6 110 110
7 111 o111
8 1000 | 1000
9 1001 1 1001
10 1010 1 0000 L cam
11 1011 1 0001
12 1100 1: 0010

(2) BCD numeric expression
Process CPU registers (data registers, link registers, etc.) consist of 16 bits.
Therefore, the numeric values expressed in BCD notation can be stored in each
register within 0 to 9999 range.



4 SEQUENCE PROGRAM CONFIGURATION AND EXECUTION
CONDITIONS

MELSEC-Q

4.8.4 Real numbers (floating decimal point data)

(1) Real numbers
Real numbers are single precision floating decimal point data.

(2) Internal expression of floating decimal point data

The Process CPU's internal expression of received real number data is explained
below.

Real number data is expressed as shown below, using 2 word devices.

1. [Mantissa] x 2 (characteristic)

The bit configuration used for internal expression of floating decimal point data is
shown and explained below.

SN NN NN TN

b31 b30 ~ b23 b22 ~ b16 bils ~ b0
l b23 to b30 b0 to b22
Characteristic Mantissa
b31

Mantissa code

» Mantissa code: The mantissa code is expressed at b31 as follows.

0: Positive
1: Negative
* Characteristic: The "n" of "2n" is expressed in various ways at b23 to b30,
depending on the b23 to b30 BIN value.
b23tob30 | FFH | FEH | FDH gg 81H | 80H | 7FH | 7EH gg 02+ | O1H | OOH
n hon- | 127 | 126 SS 2 10| 1 55 -125 | -126 | o
» Mantissa: For a binary value of 1.XXXXXX..., the "XXXXXX" portion of

the value is expressed at b0 to b22 (23 bits).

(3) Calculation examples

Calculation examples are shown below (the nnnnn "X" indicates an X-system
data expression).
(&) Storing "10"

(10)10—> (1010), > (1.01000. ... x 2%),

Mantissa code Positive to 0
Characteristic 3 to 82+ to (10000010)2
Mantissa (010 00000 00000 00000 00000)2

Therefore, the data expression will be 41200000+, as shown below.

Code Characteristic Mantissa
0 10000010 01000000000000000000000O
_

v Y . v v Y . v
4 1 2 0 0 0 0 0

4-49 4-49
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(b) Storing "0.75"
(075) 10 > (011)2» (1]r.\9fc\)f\mxgj;l)z

Mantissa code Positive to 0
Characteristic -1 to 7E~ to (01111110)2
Mantissa (100 00000 00000 00000 00000)2

Therefore, the data expression will be 3F400000+, as shown below.

Code Characteristic Mantissa
0O 01111110 010000000000000000000O00O
D e T i e e S

;\/_/\ﬂ_}
v Y v Y Y Y y Y
3 F 4 0 0 0 0 0

POINT

(1) The monitor function for GX Developer permits monitoring the real number data
of the Process CPU.

However, if an attempt is made to monitor the data that cannot be represented
as a real number, e.g. "FFFFR", " " is displayed.
(2) Fora"0"value, "0" will be indicated at all the b0 to b31 bits.

REMARK

In binary notation, the portion of the value following the decimal point is calculated
as follows:

0.1 1 0 1
This bit expresses 21 This bit expresses 22 This bit expresses 22 This bit expresses 2

(0.1101)2 = 21 + 22 + 24 = 0.5 + 0.25 + 0.0625 = (0.8125)10
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4.9 Character String Data
(1) Character String Data
The Process CPU uses ASCII code data.
(2) ASCII code character strings

ASCII code character strings are shown in the Table below.

"00+" (NUL code) is used at the end of a character string.
oloJoJoJoJoJoJofJa]a[afla]a[2]2]12
ololofJola[a]ala2]ofoloflo]al1]12]1
olofl1]l21]ofjofr|l2a]lo|lof2r|l2|lo]o]|]1]1

, » 0o 1]lola1]Jo|1flofla]ofz12fol21alo]1]o]1
Column
b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl | = o|1|2|3|4|5|6|7|8|9|A|B|C|D|E]|F
o|lofofo 0 [NUL sPlo @] P p
0| 0] O 1 1 ! 1| A|Q|lalgq
olof]1]o 2 “"l2]B[R[b]Tr
olof]1]1 3 # [ 3]cls|c]s
o|l1]ofo 4 $|a[D|T|d]t
ofl1]ofo 5 | 5[E[JUle|u
ol1]1]o 6 &l 6| F[VvV]f]v
ol 111 7 7lclw|glw
1{ofofo 8 (| 8[H|X]|h]x
1{oflof1 9 ylol Y[ iy
1lof1]o0 A = 1alz]ij]z
1o 1)1 B ¥ KT T[] k] {
1]1]lolol| ¢ A P T O I
1101 D R SR 1 I m|3}
(Period) -
1110 E >| N[~ |n
1l1]1]1 F /I |?2]o0 e o
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5 ASSIGNMENT OF I/O NUMBERS

This section describes the necessary information on the 1/0 number assignment for the
data exchange between Process CPU and I/O modules or intelligent function modules.

5.1 Relationship Between the Number of Stages and Slots of the Extension Base Unit

Process CPU allows the system configuration using eight base units: one main base
unit and seven extension base units.

However, the number of available slots (modules) is limited to 64 slots including empty
slots.

An error (SP. UNIT LAY ERR.) occurs when a module (input, output, or intelligent
function module) is installed to the 65th or subsequent slots.

Be sure to install modules within the range of 64 slots. (An error does not occur as
long as all modules are installed within the range of 64 slots, even if the total number of
slots of the main and extension base units results in 65 slots or more [e.g. When 6 12-

slot base units are installed].)
0123456 7 8 9 1011<«—SlotNo.

=)
o
Setting of extension = E
2 312B
stage g 8 Q
(See Section 5.2.) _H g
l 1213141516 17 18 19 20 21 22 23
o o [ 2
(oo [o%
[eXe]
o o] @ Q612B
[eXe) [
[0 o] | g
[o 0] b
[ 242526272829 3031 3233 34 35
o] >
m 2 &
[0 ol %]
2 - Q612B
[c o] el =
[©0] Pl 2
- [ 3637383940 41 42 43 44 45 46 47
[XS) )
[0 O] o
o
E s 3 612B
ool 5 Q
[eKe)]
5o LIHE g
B o
- 48 49 50 51 52 53 54 55 56 57 58 59
[0 0] =
= g
>
E 4 g Q612B
(oo H =
XS] /o)
I
60 61 62 63
o] >
[o o o
[oo] =3 slzlz|z|E|E|E|=
[oXe) v EEIEEEEE 612B
o 5 5 |2|2|2|2|2| 2|2 Q
e T3
'
Y
Mountable module . Unmountable module .

(Mounting module will result in error.)
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5.2 Installing Extension Base Units and Setting the Number of Stages

There are two types of extension base units: Q5[ 1B/Q6 B for mounting of Q-Series

modules.

(1) Setting order of the stage numbers for extension base units
Extension base units require the setting of the extension stage numbers (1 to 7)

using the stage No. setting connector.

Assign the extension stage numbers starting from 1 to 7 to the extension base
units in the connected order starting from the one connected to the main base

unit.

(2) Cautions for assigning extension stage numbers to extension base

units

(&) Assign consecutive numbers to extension stages.
If you assign stage numbers to base units in "Auto" mode and assign some
stage numbers to no modules, "0" is assigned to the skipped stage as the
number of slots. Consequently, the number of empty slots does not
increase. The skipped stage is also assigned with "0" of I/O point.

(b) Itis impossible to set and use the same extension stage number with two or

more extension base units.

(c) You cannot use the system if two or more connector pins are inserted to the

stage setting connector.

On the contrary, you cannot use the system if no connector pin is inserted

to the stage setting connector.

012 345617

> o
S ]
. . Qo
Setting of extension 3 g Q388
stage g5
_H gz
) x|O
Stage setting
connector 8 9101112131415
IR
oo S
o0 - Q68B
o ol 5
o
[ 161718 19202122 23
00 =
2 g
00 (?)
X 5 Q688
[SXs) =
e
24 25 26 27 28 29 30 31
00 >
O O %
X 3 2
XS 5 Q68B
o L
[a

>~ Main base unit

Extension base unit for mounting module
corresponding to the Q Series
(Q5[]B/Q6[ B is connected to

the main base unit or Q5[ |B/Q6[_1B.)
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5.3 Base Unit Assignment (Base Mode)

There are "Auto" and "Detail" modes to assign the number of modules can be mounted
in the main and extension base units of Process CPU.

(1) Auto mode
In Auto mode, the slot numbers are assigned to the main and extension base
units according to the number of slots than can be occupied.
The 1/0 numbers are assigned according to the modules which can be mounted
to the current base unit.

(&) For 3-slot base unit: 3 slots are occupied
Q33B type main base unit

01 2

r '
i 1
H 1
| 1
1 1
1 1
1

| 1
H 1
1 1
1 1
! 1

Power supply
CPU module

L~ Five slots are not occupied.

Q63B type extension base unit
3 45

1
J
1
1

Power supply
I et |

\—>Five slots are not occupied.

Q63B type extension base unit
6 7 8

Power supply
R s

_____Y,____J

L» Five slots are not occupied.

(b) For 5-slot base unit: 5 slots are occupied
Q35B type main base unit

01 2 3 4

Power supply
CPU module

L Three slots are not occupied

Q65B type extension base unit
56 7 8 9

3

NN

Power supply

L Three slots are not occupied

Q65B type extension base unit
10 11 12 13 14

Power supply

I

L Three slots are not occupied
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(c) For 8-slot base unit: 8 slots are occupied

Q38B type main base unit
012 3 456 7

Power supply
CPU module

Q68B type extension base unit
8 9 10 11 12 13 14 15

Power supply

b

(d) For 12-slot base unit; 12 slots are occupied

Q312B type main base unit
01 2 3 45 6 7 8 9 1011

Power supply
CPU module

Q612B type extension base unit
12 13 14 15 16 17 18 19 20 21 22 23

Power supply
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(2) Detail mode

(@)

(b)

In Detail mode, the number of mountable modules is assigned to the
individual base units (main and extension base units) at the "I/O
assignment” tab screen in the “(PLC) Parameter" dialog box.

Use this mode to match the number of slots to the one for the AnS Series
base units (8 fixation).

Cautions on setting the number of slots
The number of slots can be set regardless of the number of the module
being used.
However, the number of slots must be set for all the base units in use.
If the number of slot is not set for all the base units, 1/0 assignment may not
work correctly.
The followings result if the preset number of slots differs from that of the
installed base units.
1) When the designated number of slots is larger than that of the installed
base unit:
Among the designated slots, those after the slots occupied by the
installed base unit will be empty slots.
For example, when 8 slots are designated for a 5-slot base unit, 3 slots
will be empty slots.

35B type main base unit
012314

ol

E
|

1

__Empty |

Empty

Empty

Power supply
CPU module

L Three slots are occupied.
The number of points for the empty slots is the one designated at the
"I/O assignment" tab screen in the “(PLC) Parameter" dialog box.
(Default value is 16 points.)

2) When the designated number of slots is smaller than that of the base
unit being used:
The slots other than those designated are disabled.
For example, when 8 slots are designated for a 12-slot base unit, the 4
slots on the right of the base unit are disabled.
(If a module is mounted to the prohibited slot, an error [SP. UNIT LAY
ERR.] occurs.)

312B type main base unit
012 34567

o]
©
=
o
=
[

Prohibit
Prohibit
Prohibit
Prohibit

Power supply|
CPU module

>

Y

v ;

Module can be mounted. When module is mounted,
(When eight slots are set)  an error occurs.
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(3) Setting screen and setting items for Base mode of GX Developer

On[H) Parameter

1/0 Azsignment

l l l | Devies | I | ¥

Slat Type todel name Paints Start s |~ ; .
56[~56) Switch zetting

57[*57)

5[5 Detaied setting|

59*53)

60[*E0)

B1[*E1)

A || A[4[4]4
AEERERERERERE]

62[~62)

64

B3(~E3)

4

- -

If the start & and Y are not input, the PLC assigns them automatically.
It is not possible to check comectly, when there is a slot of the unsetting on the way.

Standard zetting

Increasze cable |~ Baze mode
Baze model name | Power model name ETGD Faints & Ao
Main = " Detal
Increase] =
Increased - - [
Increased - %8 fizctiog (e)
Increased = 12 fisation | 4]
Increaseb A y A Al
Read PLC data
Acknowledge #Y azsignment | Drefault Check | End setup | Canicel |
@ (b) (© (d)
(&) Base model name

(b)

(©)

(d)

()

Designate the model name of the installed base unit with 16 or less
characters. Process CPU does not use the designated model name. (It is
used as a user's memo or for parameter printing)

Power model name

Designate the model name of the installed power supply module with 16 or
less characters. Process CPU does not use the designated model name. (It
is used as a user's memo or for parameter printing)

Increase cable name

Designate the model name of the extension cable being used with 16 or less
characters. Process CPU does not use the designated model name. (It is
used as a user's memo or for parameter printing)

Points (Used with Process CPU)

Select the number of points for the slot of the base unit being used from the
followings:

* 2 (2 slots)

* 3 (3 slots)

*5 (5 slots)

* 8 (8 slots)

« 10 (10 slots)

« 12 (12 slots)

8 fixation/12 fixation (Used with Process CPU)
Select either option to designate the number of slots for all base units to the
same number.
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5.4 \What are 1/O Numbers?

I/O numbers are used in sequence programs for importing ON/OFF data to Process
CPU from outsides and outputting ON/OFF data from Process CPU to outsides.
Input (X) is used for the importing of ON/OFF data to Process CPU.
Output () is used for outputting ON/OFF data from Process CPU.
I/O numbers are expressed as hexadecimal.
When using 16-point /0O modules, /0 numbers are consecutively assigned to the slots
having [ ][ 10to [ |[_]F, 16 points, as follows.
The module mounted in the base unit assigns the following:
« For the input module, "X" is assigned at the beginning of the I/O number.
« For the output module, "Y" is assigned at the beginning of the /O number.

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

x[0]o[ 0 [x[0][1] 0 [x[0]2[0|Y[0][3[0|Y [0]4] 0

Power CPU

supply | module S
module S S X2C S S
§

x [o]o[F|x [o[1[F|x[0[2[H|Y[0[3[R|Y[0[4]H
16 input | 16 input |16 input |16 output |16 output

points points points points points
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5.5 Concept of I/O Number Assignment

5.5.1 I/O numbers of main base unit and extension base unit

Process CPU assigns I/O numbers at power-on or reset according to the following
items.

As a result, Process CPU can be controlled without performing I/O assignment using
GX Developer.

To assign I/0 numbers, follow the items below:

1)

)

3)

(4)

()

Number of slots of base units
The numbers of slots of the main and extension base units are set according to

the Base mode setting. (For Base mode, see Section 5.3.)

(& In Auto mode, the number of slots is determined as the available number of
modules mounted to each base unit.
For example, 5 slots are assigned to a 5-slot base unit, and 12 slots are
assigned to a 12-slot base unit.

(b) In Detail mode, the number of slots is determined as the one designated at
the "I/O assignment"” tab screen in the “(PLC) Parameter" dialog box.

Order of I/O number assignment

The 1/0O numbers are assigned to the modules from left to right consecutively,
starting from OH assigned to the module on the right of the Process CPU in the
main base unit.

Order of I/O number assignment for extension base units

The I/O numbers for extension base units continue from the last number of the
I/O number of the main base unit.

The 1/0 numbers are assigned to the extension base units from left (1/0 0) to right
consecutively, in the order in which the setting connectors of the extension base
unit are set.

I/O numbers of each slot

Each slot of base units occupies the points of I/O numbers of the mounted 1/0
modules or intelligent function modules.

When 32-point input module is mounted on the right of Process CPU, X0 to X1F
are assigned as /O numbers.

I/O numbers of empty slots

If the base unit has empty slots mounted with no 1/O modules or no intelligent
function modules are mounted, the points designated at the "I/O assigment” tab
screen in the “(PLC) Parameter" dialog box are assigned to the empty slots.
(Default value is 16 points.)

POINT

When the assignment of base units is conducted in Auto mode, the number of
empty extension stages is not assured even if the extension stage is skipped at the
stage number setting connector of the base unit. (Lower I/O numbers are assigned
first.)

To reserve empty extension stages for future expansion, use the PLC parameter to
set the base unit.
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The following shows the example of the I/O number assignment when the base unit is
set in Auto mode without I/O assignment:

Q35B (5 slots occupied)

0 1 2 3 Y/ RETRTTRI Slot No

) () Q@ @ Q Q Q

212|231 3|3|3|3

B 3 IS IS 5] 5] JS)

g g € € € g €

2 > E 218|288 | 2 Allocate the I/O number with

=3 = = = 5 5 .

2 O] o) o) the 1/0 points of each slot
—-H g 16 | 16 | 32 | 16 | 64

g points|points|points|points{points|

S 1/0 numbering direction
X00 X10 X20 Y40 Y50
The slot numbers of the 1st stage's extension

XOF X1F X3F Y4F YsF |base unitcontinue from the last slot number

Extension Q65B (5 slots occupied) of the main base unit.

|
cable 6 7 8 o9
2 2.3 .2 2|8
S |58|58|58| 8 | &
X 1 E |SE|SE|&E| £ | W ) . . .
100] > |=Ec|=c|=c| 5 | Empty slot points designated at the "PLC system
[0 o] o |8o(L&o &0 o : M " g
oo W our g |E g 1= g IS g = tab screen in the "(PLC) Parameter" dialog box are
o i S| 5| 5| © N allocated. (Default: 16 points)
[oc] —H H 2 | 32|32 |32 |16| 16
[e] . . . . .
A [points|points|points|points|points
9%0 BO DO YFO 100
The slot numbers of the 2nd stage's extension
AF CF EF YFF 10F umo 9
) base unit continue from the last slot number of
Q68B (8 slots occupied) , ) )
Y, the 1st stage's extension base unit.
10 11 12 13 14 15 16 17
<@ 2 2 <@ 2 2| @ @ @
> =} =} > =} =} =] =} =}
o o o o o o (o] ] (o] o o o
G0 1S S S oE | oE | D& € 1S 1S
X 2 2|5 |5 |%55|85s5|%sl 5| 5| 5
= =| B | E|2g|2g|2g| 2|28
[0 o] IN OuUT f 5 5 5 o le) le)
bra ] 2 |16 | 16| 32|32 |32 |16 | 16| 16
o |points|points|points|points|points|points|points|points

X110 X120 130 150 170 Y190 Y1AO Y1BO

X11F X12F 14F 16F 18F Y19F Y1AF Y1BF

POINT

The above example shows the case where the intelligent function module has 32
I/O points.

The number of I/0 points may vary depending on the intelligent function module.
Refer to the manual of the intelligent function module being used and check the
number of the 1/0O points before assigning the 1/O numbers.
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5.5.2 Remote station I/O number

It is possible to allocate Process CPU device input (X) and output (Y) to remote station
I/0O modules and intelligent function modules and control the modules in the
MELSECNET/H remote network, the CC-Link and other remote I/O systems.

>l o || A [a) >|w | | | N
AEIEBNEIME: SMHEEEE
Zle eid|o|ole S|ldlo|o|oloe
THEE © 5|5 ©
(] (3]
g ?j o|0 g (o4
o o
Allocation of
[ I QCPU input (X) and
MELSECNET/H output (Y) possible
Remote Remote
station station
CC-Link

When using Process CPU device input (X) and output (Y) in remote stations, I/O
numbers that succeed the numbers used by the main base unit and extension base
units' I/O modules and intelligent function modules will be allocated.

For example, if X/YO to X/Y3FF are being used by the main base unit and extension
base units' I/O modules and intelligent function modules, then numbers above X/Y400
can be used by the remote station.

However, the 1/0O numbers for remote stations should be set in consideration of
additions to the main base unit and extension base units' /O modules and intelligent
function modules.

For example, if 1024 points from X/YO0 to X/Y3FF are being used by the main base unit
and extension base units, and 256 points from X/Y400 to X/Y4FF are to be held back
for use with future additions, then the situation shown in the diagram below is to be

observed.
1/10 (X/Y)
X/YO
o 1/0 numbers being used by the main base unit and
extension base units
XIY3FF
X/Y400
to Held back for future additions
XIY4FF

XIY500 |  For MELSECNET/H
remote 1/O station

For CC-Link remote
station

to ~ 1/0 numbers that can be used by remote stations

XIY1FFF

POINT

If network parameter setting is not made in the CC-Link system, 2048 points in the
range from X/Y1000 to X/Y17FF are assigned to the master local module of the
CC-Link having the lowest humber.

REMARK

There is restriction on the order of allocating I/0 numbers for MELSECNET/H
remote I/O networks, CC-Link or other networks.

5-10 5-10
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5.6 I/O Assignment by GX Developer

This section describes the 1/O assignment using GX Developer.

5.6.1 Purpose of I/O assignment by GX Developer

I/0O assignment by GX Developer is used under the following circumstances.

1)

)

®3)

(4)

()

(6)

(7)

Reserving points when converting to module other than 16-point
modules

You can reserve the number of points in advance so that you do not have to
change the I/O numbers when the current module will be changed to one with a
different number of occupied 1/O points in the future.

For example, you can assign a 32-point /0O module to the slot where a 16-point
I/O module is mounted at present.

Preventing I/O numbers from changing when converting modules
You can avoid the change in the I/0O numbers when an I/O module other than 16-
point module or intelligent function module is removed due to a malfunction.

Changing the I/O numbers to those used in the program

When the designed program's I/O numbers are different from the actual system
I/0O numbers, each module's I/O number of base units can be set to program-1/0
number.

Setting the input response time of input modules and interrupt
modules (I/O response time)

To match the input response time of the input modules and interrupt modules to
the system, select "Type" at the "I/O assignment" tab screen in advance. (For
details, see Section 7.7.)

Setting the switch of intelligent function modules
To set the switch of the intelligent function module, select "Type" at the "I/O
assignment” tab screen in advance. (For details, see Section 7.8.)

Setting outputs during Process CPU error

To set the output status (retain/clear) of the output modules and intelligent
function modules when the Process CPU stops the operation due to a stop error,
select "Type" at the "I/O assignment" tab screen in advance.

Setting Process CPU operation during a hardware error of
intelligent function modules

To set the Process CPU operation (continue/stop) during a hardware error of an
intelligent function module, select "Type" at the "I/O assignment" tab screen in
advance.

POINT

The 1/0 assignment is necessary for setting the response time of the input modules
and the switch of intelligent function modules.
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5.6.2 Concept of I/0 assignment using GX Developer

1)

I/O assignment for each slot

"Type" (module type), "Points" (number of I/O points), and "Start" (head I/O
number) can be designated individually for each slot of the base unit.

For example, to change the number of I/O points of the designated slot, only the
number of I/O points can be designated.

The items other than designated are set to the status where the base unit is installed.
The 1/0 assignment is conducted at the "I/O assignment" tab screen in the “(PLC)
Parameter” dialog box.

(@) (b) (© (d) (e)

An[H] Parameter
PLC name ||PLC system |PLC file | PLC RAS | Device | Program

| Boct fie | SF

/0 Assigngrent(*]

Slat Type Model name: Puints Start |+ ] .
FLC FLC _I Swﬂchsethngl

0f=0)
1-1)
22
33
A4
5(*5)
E[*-E]

Detailed settingl

AfA A [A[4]|4]q

AfA[A[A[4]4]4]4

S (=¥ 5] F5% (WY NF Er ]

1

-

I the start % and ' are nat input, the PLC assigns them automatically
It iz not possible to check correctly, when there iz a slot of the unsetting on the way.

Standard zetting(*]

-

Base model name | Power model name | Extemsion cable | Points Base mode
= & Ao
an " Detai
Increase]

Increased

A4 [4][4]4

Increased 8 fixation |
Increased -
12 fimation |
Increaseh
[F)Eettings should be set as same when Diversion of multiple PLC parameterl Read PLC data |

uzing multiple PLC.

AcknowledgeWassignmentl MultipIePLEsettingsl Defaultl Check | End | Cancel |

(@ Slot
Displays the slot No. and the ordinal position of the slot in the base unit.
If the base unit is not designated in Detail mode, the stage number of the
base unit is shown as " * ", and the ordinal number of a slot is counted
from slot 0 of the main base unit.

(b) Type (For Process CPU)
Select the type of module being mounted from the followings:
* Empty (Empty slot)
* Input (Input module)
* Hi Input (Q Series high speed module)
* Output (Output module)
* I/O Mix (I/O mixed module)
« Intelligent (Intelligent function module)
« Interrupt (Q Series interruption module)

If the type is not designated, the type of the actually mounted module is used.
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Model name

Designate the model name of the mounted module with 16 or less
characters. Process CPU does not use the designated model name. (It is
used as a user's memo)

Points (Used with Process CPU)

To change the number of I/O points of each slot, select it from the
followings:

« 0 (0 point)

* 16 (16 points)

* 32 (32 points)

« 48 (48 points)

* 64 (64 points)

128 (128 points)

* 256 (256 points)

* 512 (512 points)

1024 (1024 points)

If the number of I/O points is not designated for a slot, the one of the
actually mounted module is used.

Start XY (Used with Process CPU)

1) When the I/O number of each slot is changed, you should designate
the head I/0O number according to the change.
If Start XY is not designated for a slot, the I/O number continuing from
the last number of the currently designated slot is assigned.

2) Avoid the I/0O number designation of each slot from overlapping the 1/0
numbers assigned by Process CPU.
An error (SP. UNIT LAY ERR.) occurs when the 1/0O numbers overlap.

(2) Slot status after I/0O assignment
When the I/O number is assigned to a slot, the assigned 1/0 number takes
priority regardless of the actual installation of a module.

(@)

(b)

If the designated number of I/O points is lower than that of the actually
mounted I/O module, some I/O points of the mounted module are not used.
For example, if a slot where a 32-point input module is mounted is
designated for a 16-point input module, the latter 16 points of the 32-point
input module are disabled.

If the designated number of I/O points is higher than that of the actually
mounted I/O module, the points exceeding the points of the actually
mounted module are set as dummies.
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Be sure to set the same module type for the mounted module and the I/O
assignment.

If the module type of the /O assignment is different from that of the actually
mounted module, the module may not work normally.

For the intelligent function module, make sure that the numbers of I/O
points are the same.

Actually installed module I/0 assignment Result
Input module Output/Empty Empty
Output module Input/Empty Empty
Input module/output module Intelligent Error (SP. UNIT LAY ERR.)
Intelligent function module Empty Empty
Input/output Error (SP. UNIT LAY ERR.)
Empty slot Intelligent No error occurs.

(d)

Be sure to assign the I/O numbers so that the last I/O number is within the
range of FFFH or less. An error (SP. UNIT LAY ERR.) occurs when the last

I/O number exceeds FFFH. (System monitor of GX Developer shows
"% %" as an 1/O address.)
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5.7 Examples of I/O Number Assignment
This section shows the examples of the I/O number assignment using GX Developer.

(1) When changing the number of points of an empty slot from 16 to 32
points:
Reserve 32 points to the empty slot (slot No. 3) so that the I/O numbers do not
change when a 32-point input module is mounted in the future. (The empty slot
for slot No. 12 is not changed from 16 points.) *1

(@ System configuration and I/O number assignment before the 1/0
assignment with GX Developer

Q38B
l 0 1 2 3 4 5 6 7
@ @ o @ [ > | @ o 2 @
> =} =] S S °a S S =] >
© ko] ° ° ° e e} e} e} °
o o <] <] <] o o o o
1S £ IS IS IS w S IS € 1S
e =) 5 5 5 5 5 5 =]
- - N = =
o e} e} e} e}
—-H % 32 | 32| 32|16 | 32| 32| 32| 32
a points|points|pointsipoints|points|pointg pointgpoints
X00 X20 X40 60 Y70 Y90 YBO YDO
X1F X3F X5F 6F Y8F YAF YCF YEF
Q68B
8 9 10 11 12 13 14 15
) o o o 2| » o9 o 2
3 |=3|=3|=3|=3|2|23|2|3
e |gg|gg|ge|ge|lu || e]e
2 |25|25|25|28 2|1 3] 3
g ¢ won| 5 |SE|EE|EE|EE S15|8
ool o | 3| 3| 2| 3 cjpo o
% —H U g 32 | 32| 32| 32| 16 | 32 | 32 | 32
% & |points|points|points| points|points|points|points|points
FO 110 130 150 170 Y180 Y1AO0 Y1CO
10F 12F 14F 16F 17F Y19F Y1BF Y1DF
REMARK

*1: This is the case where the number of points for an empty slot is set to 16 at the
"PLC system" tab screen in the “(PLC) Parameter" dialog box.
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(b) /O assignment with GX Developer

Designate slot No. 3 to "32 points" at the "I/O assignment" tab screen of GX
Developer.

Qn(H) Parameter E
FLC name IF’LE system IF'LE file IF'LE Ras |Device IProgram IBoot file |SFE 140 assignment |

140 Assignment]*]

: PLESIUt o Type - todel name Paints — Start j Switch setting
Select 32 points. 12 ?E:ﬂ : : Detailed setting'
(When the type is not selected, N R = B
the type of the installed module |- i{i} pd Lital —H3Zpoins 7 '
will be selected.) & |50-5) - -

7_|6-6) > - -

If the start and " are not input, the PLC assigns them automatically.
It iz not possible ta check correctly, when there is a slot of the unsetting an the way.

Standard sefting(]

-
Base model name | Power model name| Extemsion cable | Foints Base mode
Mai &+ Auto
i
" Detall
Ihcreassl

-
-

Increase2 = —

Increass3 - 8 fixation |
- —

nereased 12 fiation

Increases Z

[*5 ettings should be set as same when Diversion of multiple PLC parameterl Fiead PLC data |
uzing multiple FLC.

AcknowledgeXYass@nmentI Mu\tipleF’LEseltingsl Default | Check | End | Cancel |

(c) 1/0 number assignment after the 1/0 assignment with GX Developer

Q38B
l 0 1 2 3 4 5 6 7
o) () Q Q@ @ 2 Q@ Q@ @ Qo
2| 2| 3|3|3|8|3|%3|3|3
S 38 °© ° °© 5 o I} I} I}
£ IS £ £ 1S £ S S S
> ) 5 5 5 5 5 5 5
s|=2| 2| 2| &8 g1 &l &|¢&
s|o| =] |~ 3|3|3]3
—-H g 32 [ 32(32|32|32]32]32] 32
g points|points|points|points|points|points|points|points|
X00 X20 X40 60 Y80 YAO YCO YEO
X1F X3F X5F 7F Y9F YBF YDF YFF
Q68B
l 8 9 10 11 12 13 14 15
o o ) o | 2 o o o
2 |=8|=2|=8|=2| 2|3 |3 |3
c c c c
g |g2|g2|gE|gE| W | | 2| &
> = Cc = c =c|=c S S S
S |o|&o|go|Lo <% o Q
& 1 wor| 5 |SE|5E|5E |58 S15|8
ool 2| | 2| 2| 2 © o °
o9 — $ |32 |32|32|32)|16|32|32|32
% 0 |points|points|points|pointsipoints|points|pointsjpoints

100 120 140 160 180 Y190 Y1BO Y1DO

11F 13F 15F 17F 18F Y1AF Y1CF Y1EF
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(2) Changing the I/O number of slots
Change the 1/0 number of an empty slot (slot No. 3) to X200 through X21F so
that the I/O numbers of slot No. 4 and later slots do not change when a 32-point
input module is mounted to the empty slot (slot No. 3).

(8 System configuration and I/O number assignment before the 1/0
assignment with GX Developer

Q38B
l 0 1 2 3 4 5 6 7
o) () @ Q 2 2 Q@ Q@ Q@ Q
=] = =} =} > o =} =} =) =]
3| S| 8| 8|8 |5 |8 |8 ¢8|3B8
E| 28| | | e |Y|E|E|E|E
> 5 5 5 5 5 5 5
o 2 (=N (=8 o (=8 (=8 o o
| & | £ £ | £ 5| 5 5 | 5
a | © |6 |06 |
—-H g 32 | 32| 32|16 |32 |32 | 32| 32
g points|points|points|points|pointsjpoints|points|points
X00 X20 X40 60 Y70 Y90 YBO YDO
X1F X3F X5F 6F Y8F YAF YCF YEF
Q68B
8 9 10 11 12 13 14 15
o ) ) o 9| 2| @ o o
2 |e3|c3|c3|e3| 2|3 |3 |3
g |ge|ge|gE|ge|w | E|E|&
2 |25|25|25|es 2|23
[:x:] 1 IN OUT = | = g = g = g = g 3 3 3
o] 21 | 2| 2| 2 © | o | ©°
B — % 32| 32| 32|32 16|32]|32] 32
% 4 |points|points{points|pointgjpoints|points|points|points|

FO 110 130 150 170 Y180 Y1AO0 Y1CO

10F 12F 14F 16F 17F Y19F Y1BF Y1DF
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(b) /O assignment with GX Developer
Designate the head 1/0 number of slot No. 3 to "200" and that of slot No. 4
to "70" at the "I/O assignment" tab screen of GX Developer.

@n[H] Parameter E

FLC name | PLC system | PLC file | PLC R4S | Device | Fragram | Batfie |SFC 140 assignment |

140 Assignment(*]
Slat Tupe Model name Paints Start |+ = =

0 |FLC FLC = [Q1zPHCRU = J Switch setting

"200" is designated as the 100 = e ]
w2 - * etailed setting|

head I/O number. 2 10D

3 |22 - -

4 13+3) - 0200
"70" is designated as the head i L) 0070
I/0 number. ? :E:} = z -
(When the head I/O number If the start ¥ and ¥ are nat input, the PLC assigns them automatically.
IS not deS|gnated, the I/O Itis not possible to check comectly, when there is a slot of the unsetting on the way.
number following the 3rd slot Standard setting[*)

will be assigned.) Base model name | Power model name| Estemsion cable | Paints — [ Bassmod=
Mai " Auto
an .
i«
Increasel L]

-
-

Increasze? > —

Increase3 - 8 fixation |
il . .

ingtoacet 12 fization

Increaseh =1 =

[*]Settings should be set as same when Diversion of multiple PLC parameterl Fead PLC data |
uzing multiple PLC.

AcknowledgeXYassignmenlI MultipIePLEsettingsl D etault | Check | End | Cancel |

(c) 1/0 number assignment after the I/O assignment with GX Developer

Q38B
l 0 1 2 3 4 5 6 7
o) ) @ [ [ o o o o [
=S =] > > > =] =] =] > =)
kel o el =] =] e} ° ° ° o
o o o o o o o o o o
£ IS £ £ £ S S £ S £
> 5 5 = = 5 5 5 5
Q. 2 Q. Q. Q. Q. joN joN Qo o
s | 5| | ||| 35|35|3]| 35
7] O O O o)
—-H 2 32 | 32| 32| 32|32 |3 |32 | 32
g points|points points|points|points|points|points|points|
X00 X20 X40 X200 Y70 Y90 YBO YDO
X1F X3F X5F X21F Y8F YAF YCF YEF
Q68B
l 8 9 10 11 12 13 14 15
o o o o o > ] @ o [
3 |=3|=3|=3|23| 2|3 |3 |3
c c c c
E |g2|g2|gE|ge| T | 2| | &
2 |25|28|25 |26 22| 2
X 1 nosl § |E8|EC|EG |58 5 | 5 5
[o o] 2 E S s s o) O o)
[o o] — = — — —
ool _H D 2 |32 32|32 |32|16|32]|32]|3
% g points|points|points|points{points{points|points|points

FO 110 130 150 170 YlSSO Yl%AO YlSCO

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

5.8 Checking the I/O Numbers

System monitor of GX Developer allows the check of the mounted modules of Process
CPU and their I/O numbers. (For system monitor, refer to Section 7.18.)
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6 PROCESS CPU FILES

(1) Process CPU file type

)

@)

(@)

(b)

The Process CPU parameters, programs, comment data, etc. are assigned
"file names" and "extension", and are then stored in the following memories:
* Program memory

» Standard ROM

» Memory card

When reading and writing this data from GX Developer to the Process CPU,
files can be specified by type (parameter, program, comment, etc.) without
regard to their extension. (GX Developer automatically assigns the
appropriate extension for the file type which has been specified.)

It is impossible to set and use the same extension stage number with two or
more extension base units.

Process CPU file management

The use of different file and extension names permits multiple files to be stored in
the Process CPU.

Because the Process CPU can also process a given program as one file,
programs created can be managed individually according to their "designer",
"process", or "function" by using different program file names.

Moreover, program execution is allowed for multiple programs stored in the
Process CPU.

(See Chapter 4 for details on Process CPU program execution details.)

File written from GX Developer
The Process CPU stores files written from GX Developer in the memory
(program memory/standard ROM/memory card).
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(4) File details
File name, file size and writing date, which are set when created with GX
Developer, are added to every file written into Process CPU.
When monitoring the files by GX Developer, the files are displayed as shown
below.

Read from PLC

Connecting interface IEUMI L2553 IPLE rmodule
FLC Connection  fletnrt i [ Station No.[Host  PLC ype JAT2PH
Target memary [ ] Title “

File selection |Device datal F‘rograml Commonl Local I

. Wevice data I
Cancel all se\ecllnnsl ik N Clase |

02/03/29 085416 21%
02/03/3110:55:40 21 — Eiliizd e e
02/03/3110:65:44 21
02/03/31 10:55.48 21 Tranafer setup.. |
Parameter
[ PLCAMetwork ARemate password 02/03/29 08 Keyward setip),. |
|:| Inteligent module 02/03/27 20:19:.08 -
B Device memony Fiemote operation |
~-[] Device dala Clear PLC memory... |
1 | |
s raisiot Farmat PLC memory. |
% /ol ranne Amrange PLC memory.. |
MI 0 Benne spesification zh ID - |3275? Create litle |
Total free space
kol a—

(&) File name

1) The file name consists of the file name (max. 8 characters) and the
extension (3 characters).
A file name of any file written from the GX Developer into the Process
CPU will be displaced in uppercase characters on screen. When
naming a file by using a sequence program, type a file name in
uppercase characters.
An extension which corresponds to the file type designated when the
file was written in the Process CPU by GX Developer is automatically
appended to the file name.

2) The following Windows-reserved words cannot be used for a file name.
« COM1 to COM9
*LPT1to LPT9
* AUX
« CON
* PRN
* NUL
« CLOCKS$

(b) Date & time
The date & time when the file was written from GX Developer to the Process
CPU is indicated.
The set date and time indicate the GX Developer-side date and time.

(c) Size
The file size when written from GX Developer to the Process CPU is indicated
in byte units. (To view the latest Process CPU data, click on the Update
button.)
Files are stored in the Process CPU program file and standard ROM in 4-byte
units (1 step), and in the memory card in 1-byte units.
When calculating a file's size, at least 64 bytes (136 bytes for programs) will
be added to all user created files other than file registers.

6-2 6-2
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6.1 About the Process CPU's Memory

(1) User Memory
A user memory can be created within the memory of the Process CPU by using
the GX Developer/sequence program.
The Process CPU has the following built-in memories:
* Program memory
* Standard RAM
* Standard ROM
A memory card can be mounted on the Process CPU to increase the size of a
user memory.

(@)

(b)

(©)

(d)

Programs used for arithmetic operations of the Process CPU are stored in
the program memory. Programs stored in the standard ROM or on a
memory card are booted (read) into the program memory for arithmetic
operation. A batch of parameters and programs stored in the program
memory can be copied to the standard ROM/memory card (Flash card).

Parameters and programs are stored in the standard ROM. These data are
used for ROM operation of the Process CPU.

File register and local device data is stored in the standard RAM. The use
of file registers in the standard RAM will enable high speed access as is the
case with data registers.

Memory card
A memory card can be connected to a memory card interface of the
Process CPU. This allows the read/write of data. The Process CPU
supports three types of memory cards: SRAM card, Flash card, and ATA
card.
1) The SRAM card allows the write/read of programs through a sequence
program in the following cases where:
« File registers are used in excess of the standard RAM capacity.
« Sampling trace data is stored.
« Failure history data is stored.
The use of file registers allows the write/read of data at 1017 k points
in a sequence program.

2) The Flash card allows only the read through a sequence program. The
Flash card is useful when data written by the Process CPU is read
through a sequence program but no change is made to the data.

The use of file registers allows a sequence program to read a
maximum of 1018 k points of data written by the Process CPU.

3) The ATA card is used for PLC user data (general-purpose data).
Access to PLC user data stored on the ATA card can be made in CSV
format/binary format by using a file access instruction (e.g. FWRITE) in
a sequence program.
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(2) Types of Data Stored in the Process CPU Memory or on the

The table below shows the type of data stored in a standard RAM/standard ROM

or on a memory card.

Process CPU Memory
Built-In Card (RAM) Memory Card (ROM)
Data Name Program Standard Standard Remarks
Memory RAM ROM SRAM Card | Flash Card | ATA Card
Parameter O X O O O O 1 data/drive
Intelligent function O % o o o o 1 dataldrive
module parameter
Program © X O *1 O *1 O *1 O *1
Device comment O *2 X O O O O *3
Device initial value O X O O O O
File register X O *5 X O O %4 >
Local device X @) X ®) X « 1 data/CPU
module
Debug data X X X O X %
Failure history data X X X O X X
PLC user data X X X X X O *6
© : Needed, O : Stored, X : Not stored
REMARK

*1: Boot the program memory to execute a program.
*2: Data can be written by operating from the GX Developer. Device comments
cannot be used in an instruction of a sequence program.
*3: The read from a sequence program requires several scans.
*4: A sequence program allows the read only. No data can be written through
access from a sequence program.
*5: A standard RAM hold a single file.
*6: Data can be written or read with the following instructions:
» S.FREAD (allows the batch read from a specified file on a memory card)
* S.FWRITE (allows the batch write to a specified file on a memory card)
The table below shows file names and extensions of data files stored in the Process

CPU or on a memory card.

PLC user data

Data name File name
Parameter PARAM.QPA
Intelligent function module
IPARAM.QPA
parameter
Program * kK QPG
Device comment k%% QCD
Device initial value k&% QDI
File register % %%k QDR
Local device %k %k QDL
Debug data * %% QTD
Failure history data * %k K .QFD
ko Rk

The * portions can be named by the user.
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(3) Drive Number
(& The Process CPU uses drive numbers to control standard RAMs, standard
ROMs, and memory cards. GX Developer specifies a selected memory
(standard RAM, standard ROM or memory card) to read/write parameters
and program files from to the Process CPU. There is no need to specify
the drive number when using the GX Developer.

(b) The table below shows the drive numbers used to specify a selected
memory (program memory, standard RAM, standard ROM or memory card)
when using a sequence program. The drive number must be used to
specify a selected memory when the read/write is made through access
from a serial communication module.

Memory Drive Number

Program memory 0
Process CPU built-in Standard RAM
Standard ROM
Memory card (RAM) SRAM card
Flash card
ATA card

Memory card (ROM)

NN P | W

(4) Memory Capacity and Formatting
The following table shows the size of a memory of the Process CPU and whether
to format a memory.

Q12PHCPU | Q25PHCPU Whether to Format

Standard RAM 256 kbyte *1
Program memory 124 k steps (496 kbyte) 252 Kk steps (1008 kbyte) *1
Standard ROM 496 kbyte 1008 kbyte *2
Required.
SRAM Q2MEM-1MBS: 1 Mbyte
card (Use the GX Developer or a
Q2MEM-2MBS: 2 Mbyte
personal computer)
Memory Q2MEM-2MBF: 2 Mbyte .
Flash card Not required.
card Q2MEM-4MBF: 4 Mbyte
Q2MEM-8MBA: 8 Mbyte Required.
ATA card Q2MEM-16MBA: 16 Mbyte (Use the GX Developer or a
Q2MEM-32MBA: 32 Mbyte personal computer)

*1: If the memory is in the initial status or it is unstable due to low voltage of the battery (Q6BAT), formatting
automatically starts upon power-on or resetting of the PLC. However, format with GX Developer before
starting operation.

*k2: The standard ROM is used in ROM formation of the program memory and therefore formatting is
unnecessary for it.
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6.2 Program Memory

1) What is the Program Memory?
g ry
(&) The Process CPU's program memory is an internal RAM that stores
programs executed by the Process CPU.

(b) The data storage in the program memory is backed up by Process CPU's
built-in batteries (Q6BAT).

(c) Before using the Process CPU for the first time, the program memory must
be formatted by GX Developer.
For details on the formatting procedure by GX Developer, refer to GX
Developer manuals.

POINT

(1) Before using the Process CPU for the first time, the program memory must be
formatted by GX Developer.
For details on the formatting procedure by GX Developer, refer to GX
Developer manuals.

(2) Programs are stored in the program memories in 1 k step units.

(2) Data Storage
Data on parameters and programs can be stored in the program memory. For the
types of data stored in the program memory, see Section 6.1.

(3) Format
(&) Formatting
Choose "Online" — "Format PLC memory" to open the Format PLC

memory dialog box. Select "Program memory/Device memory" from the
Target Memory list box.

Format PLC memory
Connection target information
Connection interface ICDM'I <> IPLE module
Taiget PLC  HEtmark Her |U Station No. IHDSt PLE type |Q12F‘H
Target memary IProgram memory? Device memary j
Format Tupe

™ Do not create a uzer setting system area [the neceszany system area only)

& Create a uzer zetting system area [an area which speeds up monitaring from other stations)

System area I'I K. steps
Execute I Cloge
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(b) Memory capacity after formatting
The memory capacity of the program memory after formatting is as follows.

Table 6.1 Memory capacity after formatting *1

Model Name Memory *2 Max. Number of Files Stored
Q12PHCPU 124 k steps (507904 bytes) 124 files
Q25PHCPU 252 k steps (1032192 bytes) 252 files *°

(c) Precautions for formatting
1) Formatting of program memory

The Process CPU program memory can only be used after being
formatted by GX Developer.

When formatting the program memory, designate whether or not a
system area is to be allocated for user settings. (Up to 16 k steps (in 1
k-step units) can be allocated for the user setting system area.)

System area

Y

0 to 15k steps
+ (Unit of 1k step)

User files Memory capacity after formatting

Parameters,
programs etc.

2) System area setting

REMARK

If RS-232 and USB interfaces are connected to GX Developer, the
system area user setting data is used for registering monitor data from
the GX Developer connected to serial communication module.

The allocation of space for system and user-defined areas will make it
much easier to perform monitoring operation by operating from the GX
Developer connected to the serial communications module.

Although the designation of a user setting area speeds up monitoring
from the GX Developer connected to serial communication module, it
also reduces the amount of space available for user files.

1)*1: This table shows an example in which O k step is allocated for a system area.

2)*2: In computing the memory capacity, 1 step is equal to 4 bytes.

3)%3: Maximum number of executable program is 124. More than 124 programs
can not be executed.
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6.3 About the Standard ROM

(1) What is the standard ROM?

(&) The standard ROM is used for the ROM operation of the Process CPU.

(b) Programs stored in the standard ROM can be used after being read
(boosted) to the program memory in accordance with the setting made at
the "Boot file" tab screen in the “(PLC) Parameter"” dialog box.

(c) The standard ROM does not need formatting.

(d) Writing into standard ROMs is performed with the GX Developer's on-line
"PLC Writing" (flash ROM) of "Create Program Memory ROM" (see Section
6.6.1.) It is also possible to write in a standard ROM from the memory card
with "Automatic writing in the standard ROM" without using GX Developer.

)

)

3)

POINTS

Before writing data to a standard ROM, all previous data stored in the standard
ROM are erased. Therefore, all data stored in a standard ROM must be read
out and copied into the program memory at first. There, read through and
modify it as necessary. Then, write the modified data back into a standard
ROM at a time. Please note that an error may occur if data stored in the
standard ROM is used in a sequence program, with data being written in the
standard ROM.

For details on the formatting procedure by GX Developer, refer to GX
Developer manuals.

Programs are stored in the standard ROM in 1 k step units.

(2) Data Storage
A standard ROM stores data such as parameters and programs.
See Section 6.1 for the data to store in the standard ROM.
(3) Memory Capacity
Table 6.2 shows the memory capacity of standard ROMs.
Table 6.2 Memory Capacity
Model Name Memory Capacity *?2 Max. Number of Files Stored
Q12PHCPU 124 k steps (507904 bytes) 124 files
Q25PHCPU 252 k steps (1032192 bytes) 252 files
REMARK

In computing a memory capacity, 1 step is equal to 4 bytes.
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6.4 About the Standard RAM

(1) What is the standard RAM?

)

®3)

(@)

(b)

(©

The standard RAM is used when using file registers or local devices without
a memory card being mounted on the Process CPU.

The standard ROM must be formatted by using GX Developer when using
the Process CPU for the first time. Refer to the GX Developer manual for
details on the formatting method.

Data can be written into the standard RAM by using the online function:
"Write to PLC."

Stored Data
A standard RAM holds two files: file register file and local device file. Any other
files cannot be written into a standard RAM.

Format

(@)

(b)

Formatting

To format a standard RAM, choose "Online" — "Format PLC memory" and
then select "Standard RAM" in the "Target memory" list box. See Section
6.2 for the PLC Memory Format dialog box.

Memory capacity after formatted
Table 6.3 shows the memory capacity of a "formatted"” standard RAM.

Table 6.3 Memory Capacity

. Number of Files Stored
CPU Type Number of Files Stored - - -
File Register | Local Device
Q12PHCPU 128 k words (256 kbytes) 1 1
Q25PHCPU 128 k words (256 kbytes) 1 1

(4) Precautions

When setting file registers and local devices in the standard RAM, memory

capacity is secured in 1024 byte units.
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Memory card
(& A memory card is used to expand the size of an internal memory of the
Process CPU.

(b) There are three types of memory cards for use in the Process CPU: SRAM
card, Flash card, and ATA card.

)

)

3)

POINTS

Before the memory card can be used for the first time, the memory card must
be formatted by GX Developer.

For details on the formatting procedure by GX Developer, refer to the GX
Developer manuals.

Before writing data into a Flash card, all previous data stored on the Flash card
are erased. For this reason, to write data into the Flash card, you must first
read and copy all previous data stored in the Flash card before writing
necessary data. Please note that an error may occur if data stored in the Flash
card is used in a sequence program, with data being written on the Flash card.
Programs are stored in the memory card in 512 byte (128 steps) step units.

)

®3)

Stored Data
A memory card holds parameter and program data. See Section 6.1 for the
types of data stored in a memory card.

Format

(&) Formatting
To format a memory card, choose "Online" — "Format PLC memory" and
then select "Memory card (RAM)" or "Memory card (ROM) in the "Target
memory" list box. See Section 6.2 for the PLC Memory Format dialog box.

(b) Memory capacity after formatted
Table 6.4 shows the memaory capacity of a "formatted" memaory card.

Table 6.4 Memory Capacity

Memory Card Type Memory Capacity Number of Files Stored
Q2MEM-1MBS 1011.5 kbyte 256 files
Q2MEM-2MBS 2034 kbyte 288 files
Q2MEM-2MBF 2035 kbyte 288 files
Q2MEM-4MBF 4079 kbyte 288 files
Q2MEM-8MBA 7940 kbyte 512 files
Q2MEM-16MBA 15932 kbyte 512 files
Q2MEM-32MBA 31854 kbyte 512 files

(c) Precautions
For a formatted memory card, a "memory card information" area is
automatically created on the memory card. This means that available
space could be decreased by the size of the newly created "memory card
information area."
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6.6 Writing Data to the Standard ROM or the Flash Card

6.6.1 Writing Data to the standard ROM or to the Flash card using GX Developer

The "write to PLC" function in the GX Developer Online menu does not allow the user
to write files into a standard ROM or on a Flash card. For writing files to a standard

ROM or to a Flash card by operating from GX Developer, GX Developer Online menu
provides two functions: "Write the program memory to ROM" and "Write to PLC (Flash

ROM)."

(1) Write the program memory to ROM

(@)

(b)

(©)

(d)

The "Write the program memory to ROM" function allows a batch of files
stored in a program memory to be written to a standard ROM or a Flash
card. This function is used to debug the programs stored in the program
memory.

When the "Write a memory to ROM" function is executed, all files stored in
the standard ROM or Flash card are erased before a batch of files stored in
a program memory are written. No files can be added to the standard ROM
or Flash card.

The memory capacity of a standard ROM or Flash card is the same as that
of a program memory. A memory of a larger size than the memory capacity
of a program memory cannot be used.

To execute the "Write the program memory to ROM" function, set the length
of GX developer's time-check to 60 seconds or longer. Shorter time-check
may cause a time-out on the GX Developer side. To execute the "Write the
program memory to ROM" function via the CC-Link network by operating
from a GX Developer at a local station, set the length of CC-Link's CPU
monitoring time (SWOA) to 60 seconds or longer. The default is 90
seconds. Use the default value when making the setting.

(2) Write to PLC (Flash ROM)

(@)

(b)

The "Write to PLC (Flash ROM)" function is used to write a batch of files
specified by GX Developer to a standard ROM or Flash card.

The "Write to PLC (Flash ROM)" function can fill all available space in a
standard ROM or Flash card. If a program that contains a small number of
steps is written to a Flash card, it will take long to fill the Flash card with
programs. When a RS-232 interface is mounted at Q2MEM-4MBF, a baud
rate of 115.2k bps takes about 14 minutes. To write data to a Flash card,
increase a baud rate or use a USB interface. If the "Write to PLC (Flash
ROM)" function is executed from a local station, communication time will be
longer.

(c) To execute the "Write to PLC (Flash ROM)" function, set the length of

GX Developer's time-check to 60 seconds or longer. Shorter time-check
may cause a time-out on the GX Developer side. To execute the "Write to
PLC (Flash ROM)" function via the CC-Link network by operating from GX
Developer at a local station, set the length of CC-Link's CPU monitoring
time (SWOA) to 60 seconds or longer. The default is 90 seconds. Use the
default value when making the setting.
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(d) When the "Write to PLC (Flash ROM)" function is executed, all files stored

()

in the standard ROM or on the Flash card are erased before a batch of files
specified by GX Developer are written. No files can be added to the
standard ROM or Flash card. To add new files to old files, read all the old
files from Process CPU and write them again into the Process CPU.

The "Write to PLC (Flash ROM)" function can be executed when the
Process CPU is in RUN status. However, for the following cases, execute
the "Write to PLC (Flash ROM)" function after the Process CPU enters into
STOP status.

1) The file registers of the Flash card is used in a sequence program.

2) The file registers are used in a sequence program by setting the file
register to "set not to use" in the PLC parameter.
If the "Write to PLC (Flash ROM)" function is executed when the Process

CPU is in RUN status, an error may occur and the Process CPU may stop
running.

(f) While the "Write to PLC (Flash ROM)" function is executed, the read/write

cannot be made from other modules. This may cause a time out on the side
of other modules.

POINT

When the Process CPU is expanded to STOP status and Write to PLC (Flash
ROM) is being performed, do not set it in RUN status.

RUN cannot be performed normally during Write to PLC (Flash ROM).
Perform RUN after Write to PLC (Flash ROM) is completed.
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6.6.2 Automatic write to standard ROM (Auto Download all Data from Memory card to
Standard ROM)

"Automatic write to standard ROM" function writes the parameters and sequence
programs stored on the memory card into the Process CPU's standard ROM without
using GX Developer. (The writing of parameters and sequence programs into the
memory card is performed by GX Developer (Version 7.10L or later.)

With this function, the parameters and sequence programs are booted from the
memory card to the program memory, and the booted parameters and sequence
programs are then written from the program memory into the standard ROM, as shown
below.

Process CPU

Memory card

* Parameters * Parameters

Boot
» Sequence »  «Sequence
programs programs

Standard ROM

» Parameters
* Sequence
programs

| lWriting |

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

"Automatic write to standard ROM" is used to change the Process CPU programs that
perform ROM operations with the standard ROM.

Overwriting in the standard ROM is performed by GX Developer, but using "Automatic
write to standard ROM" moves the memory card in which the parameters and the
changed programs are written to the Process CPU, so that they are written into the
standard ROM from the memory card.

The followings are necessary for "Automatic write to standard ROM".

« Set "Automatic write to standard ROM settings" in the “(PLC) Parameters dialog box".
» Memory card on which the parameters and programs are stored.

» Memory card mounted onto the Process CPU and the Process CPU switch settings.

POINT

Perform "Automatic write to standard ROM" after the Process CPU control is
suspended.

A suspension error (BOOT OK (Error Code: 9020)) occurs when automatic write to
standard ROM is completed.

It is necessary to reset the Process CPU or restart, the power supply to the PLC
after "Automatic write to standard ROM" is completed.
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(1) Execution procedure for "Automatic write to standard ROM"
Observe the following procedure for "Automatic write to standard ROM".

(@)

Qn[H) Paramel ™

Operations with the GX Developer (Settings for "Automatic write to

Standard ROM")

1) Check "Auto Download all Data from Memory card to Standard
ROM"at the "Boot file" tab screen in the “(PLC) Parameter" dialog box.
Set the parameters and programs to be booted.
(Set the "Transfer from" to "Standard ROM".)

- Check "Auto Download all Data from
"
PLE rame |PLE system |PLC fie |PLCRAS | Device |Program Boofie |SFC 140 assianment | Memory card to Standard ROM

A1

- Boat opti

™ Clear program memory
Spstem area assured steps |1 K steps  [0-15K step)

¥ Auto Dovrload all Data from Memory card to Standard ROM

1

| — Set the "Transfer from"

to the "Standard ROM"

i~ Boot file

= Frogram
MAIN

MalNT
= Device com
COMME

& Parameler
- PARAM
- Device initia

Type Diata name Trartet from Trarsferto |~

Parameter v | PEFAM Memory cord (OM) | |Program memony_—|

Sequence ¥ |MAIN Memory card (ROM) | |Pragram memer

Sequence |~ [MAINT Memory card (ROM) |~ [Frogram memon

S KN K KRN K N R K A

Ll K K1 ENEN KN R ED

Insert Delete

Acknowledge XY assi

igrment| butple PLC clings | Defaut | Check | End | Cancel |

(b)

(©)

2) Store the setup parameters and the programs to be booted in the
memory card.

Operations with Process CPU (Automatic write to standard ROM)
1) Switch off the power supply to the PLC.

2) Mount the memory card that contains the parameters and programs to
be booted onto the Process CPU.

3) Set the parameter valid drive to the mounted memory card with the
CPU's dip switches as follows:
* When a SRAM card is mounted: SW2 : ON, SW3: OFF
* When a Flash/ATA card is mounted: SW2 : OFF, SW3: ON

4) Switch on the power supply to the PLC.
Boot the file specified with the parameter to the program memory from
the memory card. Write the contenst of the program memory to the
standard ROM when the boot is completed.

5) "BOOT" LED will flicker when automatic write to standard ROM is
completed, and the Process CPU will assume a suspension error
status.

6) Switch off the power supply to the PLC.

7) Remove the memory card, and then set the parameter valid drive to
the standard ROM with the Process CPU's dip switches as follows:.
« Standard ROM: SW2 : ON, SW3: ON

The parameters and programs will be booted from the standard ROM to the
program memory to enable actual operations when the PLC is switched on.
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(2) Precautions

This section indicates the precautions for performing "Automatic write to standard
ROM"

(@)

(b)

If the file to be booted from the memory card shares the same name as a
file in the program memory, the memory card data will be overwritten. Also,
if the file to be booted from the memory card does not share the same
name as a file in the program memory, it will be added to the program
memory. The "FILE SET ERROR (Error code: 2401)" will occur at this time
if the capacity of the program memory is exceeded.

It is possible to select whether to perform the boot after the program
memory has been cleared, or perform the boot without clearing the program
memory when booting from the memory card to the program memaory.
Performing the boot after the program memory has been cleared when
"Automatic write to standard ROM" prevents the program memory from
overflowing during the boot.

(c) The "Auto Download all Data from Memory card to Standard ROM" setting at

the "Boot file" tab screen is valid only when the Process CPU parameter
valid drive is to "Memory Card".

The "Auto Download all Data from Memory card to Standard ROM" setting
at the "Boot file” tab screen is disabled if the parameter valid drive is set to
"Program Memory" or "Standard ROM".
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6.7 Executing Standard ROM/Memory Card Programs (Boot Run)

(1) Executing Process CPU programs

)

(@)

(b)

The Process CPU executes programs stored in the program memory.
The Process CPU does not perform operation of programs stored in the
standard ROM or memory cards.

To execute programs stored in the standard ROM and memory card,
designate file names to be booted (read) to program memory at the "Boot
file" tab screen in the “(PLC) Parameter" dialog box.

Programs with file names designated there are booted from the standard
ROM/memory card to program memory and executed when the power is
turned ON or the Process CPU is reset.

Preparation for Boot Run
Perform the following steps in preparation for boot run:

(@)

(b)

(©

(d)

()

(f)

Create a program using GX Developer.
Create a program used for the boot run.

Select a boot file using GX Developer.
Select a boot file at the "Boot file" tab screen in the “(PLC) Parameter"

dialog box.

PLC name |PLE syztem |FLE file: |PLE RaS |Dev|ce |Frogram Boot file |SFE |IIEI assighment |

-~ Boot option
™ Clear program memory
System area assured steps | Ksteps  [0-15K step)

™ Auto Download all Data from Memary card to Standard ROM

- Boat file setting

=T Program Tyre Data name Transter from Tranderts =
~UNET |77 [Parameter v |FARAM Memory card (FEM) = | Progiam memar_ |
LINE2 || 2 |Sequence = |LINET Memory card [FAM) | = | Pragram memory
~MBINT 73 [Sequence = |LINEZ Memony card (RAM) = | Program memary
1 Device com |4 |oequence = |MAINT Memory card [FAM) | = | Pragram memory
- COMME [5 = =
[=)- Parameter g - -
- PARAM 7 = =
Device inifia | & - -
5 — —
10 - -
11 - -
L 13 || = = id
Tlet | Deete |

AcknuwledgeWasslgnmenlI Mu\tip\ePLEseumgsl Defau\ll Check | End | Cancel |

Make the Process CPU hardware setting.
Set Process CPU Dip switches to specify a parameter-driven drive.

Insert a memory card.
Insert a memory card in a slot if you want to store parameters or programs
on the memory card during the boot run.

Write parameters and programs using GX Developer.

Write parameters on the parameter-driven drive. Write a program to the
memory specified at the "Boot file" tab screen in the “(PLC) Parameter"
dialog box.

Execute a program.
Reset the Process CPU with the RESET/L.CLR switch. After the boot run is
completed in the specified memory, the "BOOT" LED lights up.
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(3) Changing Program Files While the Process CPU is in the Run
Status.

(@)

(b)

While the Process CPU is in RUN status, addition/change/deletion of
program files from the standard ROM or memory card to the program
memory can be made by using any of the following instructions in a
sequence program.

* PLOAD (Loading program from memory card)

* PUNLAOD (Unloading program from program memory)

* PSWAP (Load + Unload)

For details on the PLOAD, PUNLAOD and PSWAP instructions, refer to the
QCPU (Q Mode)/QnACPU Programming Manual (Common Instructions).

Even if a program file is changed while the Process CPU is in RUN status,
the settings specified at the "Program" tab screen the “(PLC) Parameter"
dialog box will remain unchanged. When the Process CPU is in STOP
status, the settings made at the "Program" tab screen in the “(PLC)
Parameter" dialog box must be adjusted to any changes (addition, change
or deletion of program names) made when the Process CPU was in RUN
status.

If no adjustment is made at the "Program" tab screen in the “(PLC)
Parameter" dialog box, an error may occur when the Process CPU enters
into RUN status from STOP status.

(4) Precautions for Executing Programs in the Standard ROM/Memaory
Card

(@)

(b)

()

(d)

()

For boot run, store parameters (PLC parameters) of the boot file setting in a
standard RAM or memory card. If parameters are stored in a program
memory and a parameter valid drive is set to "Program Memory", the boot file
setting made in the “(PLC) Parameter" dialog box is ignored. As a result, a
boot run is not performed when power is turned on or when the PLC is reset.

If programs are written in the program memory during RUN status while a
boot run is performed from a memory card (RAM), any change made will be
reflected in the programs stored on the memory card (RAM). For details on
the writing of programs during RUN status, see Section 7.10.

If programs are written in the program memory during RUN status while a
boot run is performed from a standard ROM/memory card (ROM), any
change made will not be reflected in the programs stored in the standard
ROM or the memory card (ROM).

At the "Boot file" tab screen in the “(PLC) Parameter” dialog box, set the
maximum number of boot files to the number of files stored in the program
memory. The number of boot files will be decreased by one in the following
cases where:

* A header is specified.

» A PLC parameter in which a boot file setting is maded is booted.

If boot operation is made under the following conditions, it may take
maximum 200 ms for each 1k steps (4kbyte) during boot sequence.
* To boot from an ATA card.

* To boot from standard ROM with an ATA card mounted.
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() If the program memory is changed when a sequence program is written in
the program memory and PLC is turned on or reset, boot operation mode
may be selected.

If the "BOOT" LED is lit on the front panel of the Process CPU, the boot
operation mode is selected.

Cancel the boot operation mode with the following procedure.

1) Write parameters, in which no boot file settings are made, into the
program memory.

2) Using the DIP switch of the CPU module, set "program memory" for the
valid drive setting. (DIP switch setting: SW2: OFF. SW3: OFF)

3) Turn off and on the PLC or reset the CPU module.
(After the procedure, the settings given in steps 1) and 2) become valid.)
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(1) Program File Configuration
(&) Program files consist of a file header, an execution program, and allocate

memory allocated for "Write during RUN".
Program file configuration

34 steps

File header (default)

Execution program . .
prog The area is allocated in 1k steps.

Memory allocated for
"Write during RUN" }500 steps

(b) As shown below, the size of a program stored in the Process CPU includes

all
1)

2)

3)

the above components.
File header: The file name, file size, and file creation data, etc., are
stored in this area.
The file header size is fixed to 34 to 35 steps (136 to 140 bytes).
(Default: 34 steps)

Execution program: The created program is stored in this area.
1 step is 4 bytes.

Memory allocated for "Write during RUN": This area is used when write
during RUN that write during RUN increases the number of steps is
executed from GX Developer.

Default value is set to 500 steps (2000 bytes).

The number of memory allocated for "Write during RUN" can be
changed using the online write to PLC program.

The number of memory allocated for "Write during RUN" can be
redefined if the number of memory allocated is not sufficient for write
during RUN. (See Section 7.10.1.)

(2) The size of the program displayed by GX Developer
During programming by GX Developer, the program size (the total of the file
header size and the number of created program steps) is displayed as the

number

of steps as shown below.

During programming, the size of the program created is displayed.

"Number of steps used" display

2 MELS

OFT zeriez GX Developer [Unzet project] - [LD[Edit mode] MAIN 35 Step]

|= Project Edit Find/Replace Convertt Wiew Ornline Diagnostics Tool: Window Help -

DI=|d| & &[=w|u] @el|l £l elal Ble

IProgram jl j ﬁﬁ il%l

i CIE B L B | | | 1| e Lm'ltuul | |+|1:|¢z
O |sFS)| F& |sFe| F? | Fa | F3 |=F3 cFQ cFIEI sF7) sFE] sF7 ) sFS| aFS|eafSleaf0] FI10] aF

| =l 8 2% #leel-¢l Bl&| 22| & @l #[#]E
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PRECAUTIONS

1) The program capacity displayed during programming with GX Developer is the
sum of file header and executed program capacities and does not include the
capacity of steps secured for write during RUN.

2) Since afile is stored on the program memory in 1k step units, the program
capacity displayed during programming with GX Developer may differ from the
capacity of the program file on the Process CPU.

(Example) The capacity of a program whose executed program part has 491
steps is displayed on GX Developer as shown below. (File header is
fixed at 34 steps)

File header } 34 steps

Executed program 491 steps

Display on GX Developer:
34 steps + 491 steps = 525 steps

Status of File on GX Developer

However, when the above program is written to the Process CPU, it occupies 2k
steps on the Process CPU. The reason is as shown below.

File header } 34 steps File header }

Executed program 491 steps Executed program

>
} 500 steps

Steps secured for
write during RUN

Steps secured for
write during RUN

2k steps are occupied.

Simple addition of the above elements results in 3
34 steps + 491 steps + 500 steps = 1025 steps. !
However, since a file is stored on the program |
memory in 1k step (1024 steps) units, !
the program occupies 2k steps (1024 steps = 2048 steps) !
on the Process CPU. !

Status of File on Process CPU
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6.9 GX Developer File Operation and File Handling Precautions

6.9.1 File operation

GX Developer online operation allows the files which are stored in the program
memory, standard ROM and memory card, to perform the file operations in the table

below.

However the available file operations vary according to the presence or absence of a
password (registered by GX Developer), the Process CPU "write protect” switch setting
status, and the Process CPU RUN/STOP status.

Table 6.5 File Operations from GX Developer

Operation
File Operation Enabled/Disabled Operation Description
A* |B*| C | D

Read from PLC O O | O JFiles are read from concerned memory.

Files are written to the program memory or
Write to PLC A x | O prog y

SRAM card.

Verify the target memory and the GX Developer's
Verify with PLC aloafolol fy the targ Y P

ile.
Write the program Al Al x]|o Write a batch of files from the program memory
memory to ROM to the standard ROM or Flash card.
Write to PLC (Flash Al alx|o Write a batch of files from GX Developer to the
ROM) standard ROM or Flash card.
Delete PLC data A | A | X | X |Afile stored in memory is deleted.
FormatPLC memory | O [ O | X [ X |Memory formatting is executed.

Memory files which are no longer contiguous
Arrange PLCmemory | O | O | X | X Y i g . g

are re-organized to make them contiguous.
Write during RUN in Al alx|o Write changes made in the ladder mode into the
the ladder mode program memory.

O : Execution enabled, A : Execution enabled with some restrictions, X : Execution disabled

REMARK

1) The codes (A, B, C, D) used at the "operation enabled/disabled" item in the above

table are explained below.

Table 6.6 Operation enabled/disabled

Code Description
A When "write prohibit" password is registered in a file
B When "read/write prohibit" password is registered in a file
C When the Process CPU's "system protect” switch is ON
D When Process CPU RUN status is in effect

2)*: Execution is allowed only when the passwords match.
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6.9.2 File handling precautions

(1) Power OFF (or reset) during program operation

(@)

(b)

If power is switched OFF during a file operation which will not cause a file
shift, the memaory data will not be lost.

If files and data in the memory of the Process CPU is backed up using the
battery (Q6BAT), the program memory data will not be lost when the power
is switched OFF during the following file operations which cause a file shift.
* File size change

* PLC memory arrangement

* New file creation

» Writing a program file during the RUN status

» Writing a program in excess of memory allocated for 'Write during RUN'
 Reading a file with the PLOAD instruction

Files stored in the memory card will not be lost unless the memory card is
removed from the Process CPU while the power is OFF.

POINT

If the above operations are done, the half-processed data will be stored in the
Process CPU internal memory, and will be restored when power is switched ON

again. A battery backup is required in order to save internal memory data for
this reason.

)

Simultaneous access of a single file from multiple GX Developers
The Process CPU permits access to a single file from a single GX Developer.
When access to the same file is made from multiple GX Developers, the file is
accessible only when the current processing is completed by the GX Developer
prior to the next processing.

REMARK

For details on the PLOAD instruction, refer to the QCPU (Q Mode)/QnACPU
Programming Manual (Common Instructions).
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The file size differs with the types of files used. When a program memory, standard
RAM, standard ROM, and memory card are used, calculate the size of a file by
referring to the table 6.7 shown below.

Space for file storage is available as shown below:

» Program memory, standard ROM: 4096 bytes (1 k steps)

» Memory card: 512 bytes

If a file is transferred from a memory card to a program memory during a boot run, the
size of available memory is changed after the file was transferred.

Table 6.7 List of File Size

Function

Estimated File Size (in bytes)

Drive header

64

Parameter

Default: 564 (increased by the parameter setting)
For Reference:
Boot setting to 70 + (18 X (Number of files) )
With the MELSECNET/H setting to maximum 4096 / units increased
With Ethernet setting to maximum 922 / units increased
With CC-LINK setting to maximum 251 / units increased

Sequence program

136 + (4 X (Number of steps) )

Device comment

74 + (Total of comment data size of each device)
» Comment data size of a device = 10 + 10250 X a+40 X b
« a: quotient of (Number of device points) / 256
« b: remainder of (Number of device points) / 256

Device init

66 + 44 X n + 2 X (Total number of device points specified in the device initial value setting)
* n : specified number of device initial values

File register

2 X (Number of file register points)

Sampling trace data

362 + (20 + 2 X (Number of word device points) + (Number of bit device pints) / 8) X (Number
of traces) + 12 X (Device range) *1

Failure history data

72 + 54 X (Number of failures stored)

SFC trace data

Maximum 48 k (in 1 K units)

Local device

70 + 6 (Type of specified device) + 2 X ( (total number of M and V points) / 16 + (D points) + 18
X (Total points of T, ST and C) / 16) X (number of programs) *1
* Symbols "M, V, D, T, ST, and C" stand for the following devices:

M: internal relay

V: edge relay

D: data register

T: timer

ST: relative timer

C: counter

*1: Round down the fractional portions of (bit devices)/8, (total number of M and V points)/16, and (total number of T, ST

and C points)/16.
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An example for calculating the amount of memory capacity required when writing the
parameters and sequence programs in the program memory is shown below.

(1) Writing file

File name Program capacity * 2
PARAM.QPA (parameter) —
MAIN.QPG (sequence program) |5000 steps (20000 bytes)
SUB.QPG (sequence program) (11500 steps (46000 bytes)

*2: Indicates the program capacity displayed with GX Developer (total number of file
headers and created program steps.) (See Section 6.8.)

(2) Writing conditions
(&) Parameter: Default setting (564 bytes)
(b) Secured writing steps during RUN: Default setting (500 steps (2000 bytes))

(3) File memory capacity calculations

File name File capacity (units: bytes) Memory capacity * 3
PARAM.QPA 564 4,096 bytes / 1 k steps
Sequence program capacity 20,000 |24,576 bytes / 6 k steps
MAIN.QPG Secured writing steps during RUN 2,000
Total 22,000
Sequence program capacity 46,000 49,152 bytes / 12 k steps
SUB.QPG Secured writing steps during RUN 2,000
Total 48,000
File memory capacity total 77,824 bytes / 19 k steps

*3: A program memory capacity in 4096 byte (1 k step) units is secured.
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Function of Process CPU module is as follows:

7.1 Function List

Functions of Process CPU are listed below:
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execute an interrupt program, and the execution time of a program.

Item Description Reference section
Online module change This function is used to change the Q series analog or I/O module online. *1
Auto tuning is designed to make the initial setting of the PID constants.
Auto tuning function Auto tuning can be used with a relatively slow-response system, e.g. temperature control using *2
the S.PID or S.2PID instruction.
Constant scan This function executes the program in a set time interval regardless of the program scan time. Section 7.2
Latch function This function maintains the device data when performing the reset operation during power off. Section 7.3
lection function for . . .
Outng status selection function fo This function selects the output Y status (output before STOP/output after the calculation .
transition from STOP status to RUN ) ) Section 7.4
status execution) when the CPU module is set from STOP status to RUN status.
Clock function This function executes the CPU module internal clock. Section 7.5
Remote operation This function operates the CPU module from a remote place. Section 7.6
Remote RUN/STOP This function stops and starts operating the CPU module. Section 7.6.1
Remote PAUSE This function stops the CPU module operation while retaining the output (Y) of the CPU module. Section 7.6.2
Remote RESET This function resets the CPU module when the CPU module is in a STOP status. Section 7.6.3
Remote latch clear This function clears the latch data of the CPU module when the CPU module is in a STOP status. Section 7.6.4
Input response time selection for input The response time of the input module compatible with Q Series can be selected from 1 ms, 5 ms, Section 7.7.1
module compatible with Q Series 10 ms, 20 ms and 70 ms with this function. (Default: 10 ms) -
Input r nse tim lection for high . . . . ) .
put gspo se time se ectq ° i 9 The response time of the high speed input module compatible with Q Series can be selected from .
speed input module compatible with Q ) . ) Section 7.7.2
Series 0.1 ms, 0.2 ms, 0.4 ms, 0.6 ms and 1 ms with this function. (Default: 0.2 ms)
Input response time selection for . : . ) .
. P P . . The response time of the interrupt module compatible with Q Series can be selected from 0.1 ms, )
interrupt module compatible with Q . . " Section 7.7.3
Series 0.2 ms, 0.4 ms, 0.6 ms and 1 ms with this function. (Default: 0.2 ms)
Switch setting of intelligent function Use this function for various settings of the intelligent function module. (Refer to each intelligent Section 7.8
module compatible with Q Series function module for the details of the setting.) ection 7.
- . This function monitors the status of programs and devices on the CPU module by operating from )
Monitoring function Section 7.9
the GX Developer.
Set monitor conditions This function monitors using a fine timing of the CPU module. Section 7.9.1
Monitor/test local Devices This function monitors and/or tests the local devices of the designated program using the GX Developer. Section 7.9.2
Turn ON/OFF external /O This function forcibly turns the external I/O of the CPU module on or off from the GX Developer. Section 7.9.3
Write during RUN This function writes programs when the CPU module is in the RUN status. Section 7.10
o This function displays the processing time of a program being executed, the number of times to )
Measure execution time piay; P 9 prog 9 Section 7.11

Program list monitor

This function displays the processing time of a program being executed.

Section 7.11.1

Interrupt program monitor

This function displays the number of times to execute an interrupt program.

Section 7.11.2

Scan time measurement

This function measures the execution time of a program between selected steps.

Section 7.11.3

communication module or like.

Sampling trace function This function samples specified device data from the CPU module at a specified timing. Section 7.12
Multiple-user debugging function This function enables multiple users to debug programs by using several GX Developers. Section 7.13
Watch dog timer This function monitors operational delays caused by CPU module's hardware and program errors. Section 7.14
Self-Diagnosis function This function enables the CPU module to check for failures. Section 7.15
Failure history This function stores a failure history of diagnosis results in the memory. Section 7.16
System protect This function prevents the programs from being modified from GX Developer, serial Section 7.17

Password registration

This function provides read/write protection for files stored in the CPU module against access from
the GX Developer.

Section 7.17.1

Remote password

A function to prevent illegal access from external sources with serial communication modules and
Ethernet modules.

Section 7.17.2

System display This function connects to the GX Developer and monitors system configuration. Section 7.18
LED display This function enables the front-mounted LEDs to indicate the operating conditions of the CPU module. Section 7.19
LED display This function indicates the normal or abnormal operating conditions of the CPU module. Section 7.19.1

Preference setting

This function sets failure preferences to turn off LED displays.

Section 7.19.2

Module service interval time read

This function monitors the access interval time (time between the access acceptance of the CPU
module and the next access acceptance) of the intelligent function module, network module or
peripheral device.

Section 7.20

*1: Refer to Section 4.6 of the Process CPU User's Manual (Hardware Design/Maintenance and Inspection).
*2: Refer to Chapter 13 of the Process CPU Programming Manual (Process Control Instructions).

7-1
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7.2 Constant Scan

(1) What is Constant Scan?

MELSEC-Q

The scan time differs because the processing time differs depending on whether
the instruction, which is used in the sequence program, is executed or not.
Constant scan is a function to execute the sequence program repeatedly while

maintaining the scan time at a constant time.

Because I/O refresh is made prior to execution of the sequence program, use of
the constant scan function helps maintain the 1/O refresh interval at a constant

rate even if the sequence program execution time varies.

Scan time when constant scan is not used

Sequence program
END processing
END 0 ENDy O END 0 END 0

I — I I
— — — —
| 5ms | 6ms | 5ms |
| I | |

Scan time when constant scan setting is set to 7 ms

Sequence program
END processing

END 0 END 0 END 0 END
= =+ =t =t
H(_/
Wait time —”
5ms ‘ 2ms 6ms 1ims 5ms 2ms
\ I \
7ms 7ms 7ms

Scan time when constant scan is set to 10 ms during multiple program execution

Sequence program A
Sequence program B
Sequence program C
END processing

=t =t =t
——
WaittimeJ
8ms \2ms 9ms ms
\ I
10ms 10ms

Fig. 7.1 Constant scan operation

REMARK

When using a low speed execution type program, the constant scan function setting

or low speed execution type program execution time must be set.
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(2) Setting the constant scan time
(@) The constant scan time is set at the "PLC RAS" tab screen in the “(PLC)
Parameter" dialog box.
The constant scan can be set in the range of 0.5 ms to 2000 ms.
A setting can be made in 0.5 ms units.
* When executing constant scan, set the constant scan time.
* When not executing a constant scan, leave the constant scan time blank.

[Example] When the constant scan is set to 10 ms.

On[H] Parameter
PLC name |F‘LE spstem IPLE file  PLC A&S |Davlce IF‘lnglam |Ennt file: |SFE IVEI assighment I

—WDT [Watchdog timer) setting Error check

WDT Setting 200 e 1 0ms-2000ms] [¥ Carry out battery check

Iritial 2 Carry out fuse blown check
axecution I ms [10ms-2000ms) W Carmy out 140 module comparisan
tg;"czﬁzzd I ms [10ms—2000ms) r~Constant scanning

i ms  [0.5ms--2000ms)

i Operating mode when there is an emror

Computation error Stop - ~Low speed program execution time
Expanded command emor IStnp j I me  [1me-2000ms]
Fuse blown ISlUp hd

140 midule comparison error IStUD - Eleskdozy hi?tury

Inteligent madule program m £ Record !m PLC Rt .
execution emror £~ Record in the following histary file
tdemary card access eror ISlUP hd Carresponding lﬁ
M emory card operation error IStOD = memony —

File name:
External power supply OFF IStnp =

Histary MNo. Item (16--100]

Acknow\edgaﬂasswgmmenll MultipleF’LCsemngsl Default | Check. | End | Cancel |

(b) Set the set time of the constant scan longer than the maximum scan time of
the sequence program. Also, set the constant scan set time shorter than
the WDT set time.

(WDT Set Time) > (Constant Scan Set Time) > (Sequence Program maximum Scan Time)

If the sequence program scan time is longer than the constant scan set time,
the Process CPU detects PRG.TIME OVER (an error code: 5010), the
sequence program is executed with the scan time by ignoring the constant
scan.

Constant scan setting

]

0o 1 2 3 1 2 3 4 5 1 2 3 4 1 2 3 4ms
Constant —+ } t f t t t } t 4 } t t t t } } }
scan

0 END 0 END 0 END 0 END O
Sequence | —+-1 = T -
program 35ms | | 0.5ms 3.5ms 34ms | | 0.6ms

1 1
4ms 5.3ms 4ms 0.5ms ams

Scan where the constant scan is not normal

Fig. 7.2 Operation when the Scan Time is longer than the Constant Scan

If the time is longer than the WDT set time, the Process CPU detects a WDT
error and stops the program execution.



7 FUNCTION

(©

(d)

MELSEC-Q

The sequence program processing stops during the wait time from the last
END processing execution until the next scan starts.

1) If alow speed execution type program is executed, it will be interrupted
for - 0.5 ms (a constant scan time setting).

2) If aninterrupt factor occurs after the END processing is performed, the
interrupt program or fixed scan execution type program is executed.

Constant Scan Time Accuracy
This section describes the accuracy of a constant scan time setting.

1) The remaining portion (wait time) of a constant scan time setting is
0.01 ms when the following programs are not executed.
* low speed execution type program
* interrupt program
« fixed scan execution type program

2) Waittime is 0.5 ms when a low speed execution type program is used.
If the maximum processing time for one instruction in a low speed
execution type program is 0.5 ms, the remaining portion of constant
scan time is the same as described in 1). If the maximum processing
time exceeds 0.5 ms, constant scan delays for an excessive duration.

3) Interrupt is enabled while an interrupt program/fixed scan execution
type program is executed. If constant scan time runs out when an
interrupt program/fixed scan execution type program is executed,
constant scan cannot be finished. When an interrupt program/fixed
scan execution type program is used, constant scan time could be
shifted by the execution time of an interrupt program/fixed scan
execution type program.

REMARK

Refer to "QCPU (Q mode)/QnACPU Programming Manual (Common Instructions)"
for the command processing time.
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7.3 Latch Functions

MELSEC-Q

(1) What is Latch Functions?
(&) The values of each Process CPU device are set back to the default (bit

(b)

(©

device: OFF and word device: 0) when;

» The PLC power is turned on.

* The reset operation is performed.

* There is a momentary power failure for more than the permissible amount
of time.

Latch function maintains the device information when the above conditions

occur.

The availability of latches does not affect the operation performed by a

program.

The latch can be used to continue control by maintaining the production
quantity, defect count, and address even when there is a momentary power
failure for more than the permissible amount of time.

The following devices can use the latch function:
(The default latch range is only the latch relay.)

1) Latch relay(L)

2) Link relay(B)

3) Annunciator(F)

4) Edge relay(V)

5) Timer(T)

6) Retentive timer(ST)
7) Counter(C)

8) Data register(D)

9) Link register(W)

(2) Latch Range Setting
The latch range setting is performed at the "Device" tab screen in the “(PLC)
Parameter” dialog box.
There are two types of range in which the latch clear key (RESET/L.CLR switch)
and remote latch clear operation become valid or invalid in the latch range
setting.
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(3) Clearing the Latch Range Device Data
The status of devices to which "latch clear" is made is shown in the table below.

Latch setting Clear/retention after "latch clear"
Devices not designated in latch range Clear
Latch (1) setting (Devices with "latch clear" option) Clear
Latch (2) setting (Devices without "latch clear" option) Retain 3

* : Refer to Section 4.6 for the clearing method.

POINT

File registers (R) cannot be cleared with latch clear.
(See Section 10.7 for clearing file registers.)

(4) Precautions
(&) Even if the device has been latch-specified, it will not be latched the when
the local device or the device initialization is specified.

(b) The device details of the latch range are maintained with the battery
(Q6BAT) attached to the Process CPU.

1) The battery is necessary to latch the device if ROM operation is
performed using the sequence program that has been stored on the
standard ROM or memory card.

2) Take care that, if the battery connector is disconnected from the
connector of the Process CPU when the Process CPU is turned off, the
latch range device memory is not retained but becomes undefined.
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7.4 Setting the Output (Y) Status when Changing from/to STOP Status to/from RUN Status

(1) Output (Y) Status when changing from STOP Status to RUN Status
When changing from RUN status to STOP status, the RUN status output (Y) is
stored in the sequence and all the outputs () are turned OFF.

The status after transition from STOP to RUN can be selected from the following

two options with the Process CPU.

* The output status prior to STOP is output.

* The output is cleared.

(Default: After transition from STOP to RUN, the output (Y) status prior to
STOP is output then the program is executed.)
(@ Output () status prior to STOP is output

After the output (V) status before the STOP status is output, the sequence
program calculations are performed.

(b)

Output is cleared

Clears all output (Y) and outputs the output (Y) after executing the

sequence program calculations.

STOP status to RUN status

Is output (Y)

NO (Output (Y) status prior to STOP is output)

status prior to
STOP output?

YES (Output is cleared)

Output the output (Y) status
right before changing to
STOP status.

Y

Clear the output (Y) status. I

A

Execute the sequence
program calculations

Fig. 7.3 Processing when Change from STOP Status to RUN Status
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(2) Setting the Output (Y) Status when Changing from STOP Status to
RUN Status
The output (Y) status before the STOP status when switching from STOP status
to Run status can be set at the "PLC System" tab screen in the “(PLC)
Parameter” dialog box.

Qn[H) Parameter
PLC name  PLC spstem IF‘LC file |F‘LC RAS |Device |F‘mglam |Boot file |SFC ||.-’D assignment |

= Timer limit zetting
Low 100 " Cammon painter P After  [0--4095) |
e ms [Tms--1000ms)
High 100 0.1ms-100
speed me (0-1ms ] | Number of empty slats (4 |15 vl Paints |
 RUN-PAUSE contacts System intermupt setting:
Output mode set[ing RUN = — EAB-SIRAF) Interrupt counter start Mo, [0--7E8]
PALISE # [#0-+{1FFF) Fized scan interval
at STOP to RUN
Fiemote rezet 128 |100.0° s [0 5me--1000ms]
129 400 s (0.5ms-1000ms]
& Previous state 130 |120.0 g [0 5me-1000ms) High speed
. s b gt
" Recalculate [output is T scan later) 131 [10.0 s (0.5ms-1000ms) Inerpt sefling
Floating point arthmetic processing 2 "
r Perform internal arithmetic operations |nlen.upl FEEEmS F'“_Ed TR S
in double precision I™ High speed execution
Intelligent functional module setting WModule sprichrarization
Interrupt pointer setting | ¥ Sunchronize intelligent moduls's pulse up ‘
[*)5 ettings should be set as same when AL i i i
uging multiple PLC. ¥ Use special relay / special register from Sh/501000
Acknowledge XY assignment | tultipls PLC semngsl Default | Chech | End | Cancel |

(3) Precaution
If an output () is forcefully turned ON with the Process CPU in the STOP status,
it will not remain in the ON status even if the STOP status is switched to the RUN
status.
The output status is effected as set for "Output mode at STOP to RUN" at the
"PLC System" tab screen.
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7.5 Clock Function

(1) What is Clock Function?
(@ Clock function reads the clock data inside the Process CPU with a sequence

program and uses the data for clock management.
Also, the time data is used for time maintenance for the Process CPU
system functions such as those for failure history.
The clock operations are maintained using the battery (Q6BAT) even when
the PLC power is off or when a momentary power failure for longer than the
permitted time occurs.

(b) Clock Data
The following table lists the time data, that are used for the Process CPU
clock element.

Data Name Contents
Year Four digits in AD (Countable from 1980 to 2079)
Month 1t012
Day 1 to 31(Automatic leap year calculation)
Hour 0 to 23 (24 hours)
Minute 0to 59
Second 0to 59
0 Sunday
1 Monday
2 Tuesday
Day of the week 3 Wednesday
4 Thursday
5 Friday
6 Saturday

(2) Writing/Reading Time Data To/From Clock Element
(@ The following two methods can be used to write to the time data clock
element.
1) Method to write from GX Developer
The time data is written to the clock element by displaying "Online" —
"Set time" window.

— Connection target information

Connection

interface ICDM1 L IPLC module

Target PLC (et i |0 Station Mo, IHUSt PLL type Im 2PH
— Clack zetup — Specify execution target

v b DD Hr Min Sec. Day ICumentI}| specified station j Ejzl) |1
|2002 IH Iﬁ |15 |44 lﬁ ITUES‘:'E'}I j = SR G e E Bt it
|1_ Eaard e
Setup I Cloze |
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2) Method to Write from the Program
The time data is written to the clock element by using the clock
instruction (DATEWR).
A program example to write the time data using the time data write
instruction (DATEWR).

Write request

0 _|x|0_4| MOVP | K2002[ DO H vear 1999
———{mow | k1 | b1 Hwmonths
—— MovP [ K15 | D2 Hpay10
——{wow [ ki1 | 03 HHour11
- Mowp | k35 | D4 M minute 35
—— MovP | k24 | D5 M second24
—{ movwp [ k2 | D6 H Dpay Tuesday: 2
| DATEWR | bo H

Refer to "QCPU (Q mode)/QnACPU Programming Manual (Common
Instructions)" for details on the DATEWR instruction.

(b) Reading Time Data
When reading the time data to the data register, use the time data read
instruction (DATERD) from the program.
The figure below shows an example of a program used to read the clock
data with the DATERD instruction and then store it in D10 to D16.
Read request

L [ DATERD D10 The time data is read and
then stored in D10 to D16.™

Refer to the "QCPU (Q mode)/QnACPU Programming Manual (Common
instructions) for the details on the DATERD instruction.

REMARK

1) Time Data can be written to and read from by special relays (SM210 to SM213)
and special registers (SD210 to SD213).
See Appendix 1 for details on special relay. See Appendix 2 for details on
special registers.

2) *: The figure below shows the clock data stored in D10 to D16.

D10 2002 4 digits in AD

D11 1 Month

D12 15 Date

D13 11 Hour See Section 7.5(1).
D14 35 Minute

D15 24 Second

D16 2 Day of the week




7 FUNCTION

MELSEC-Q

(3) Precautions

(@)

(b)

(©

Example

The clock data is not set prior to shipment.

The clock data is used in Process CPU system and intelligent function
module for failure history and other functions. Be sure to set the accurate
time when operating the Process CPU for the first time.

Even when a part of the time data correcting, all data must be written to the
clock element again.

The data to be written to the clock element is checked in the range
described in (1) (b) of Section 7.5.

For this reason, if improbable clock data in the range described in (1) (b) of
Section 7.5 is written to the clock element, correct clock operation is
unavailable.

Writing to clock element CPU module operation status

February 30 Executed

When DATEWR instruction is executed:
OPERATION ERROR (Error code 4100)
When SM210 is on:
SM211 is on

32 of month 13 Not executed Error is not detected

(4) Accuracy of Clock Data
The accuracy of the clock function differs with the ambient temperature, as
shown below:

Ambient Temperature (°C) Accuracy (Day difference, S)
0 -3.18 to +5.25 (TYP.+2.12)
+25 -3.93 to +5.25 (TYP.+1.9)

+55 -14.69 to +3.53 (TYP.-3.67)

(5) Comparison of Clock Data
To compare Process CPU's clock data with a sequence program, use the
DATERD instruction to read the clock data. The year data is read out in 4 digits.
It can be compared as it is by using a compare instruction.
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7.6 Remote Operation

The Process CPU provides the RUN/STOP switches for switching between the STOP
status and the RUN status. The RESET/L.CLR switch also provides the Reset and
Latch Clear functions.

The Process CPU can allow control of the Process CPU operation status by external
operations

(GX Developer function, intelligent function module, and remote contact).

The following four options are available for remote operations:

* Remote RUN/STOP

* Remote PAUSE

* Remote RESET

* Remote LATCH CLEAR

REMARK

The serial communication module is used as the example to describe the intelligent
function module.

7.6.1 Remote RUN/STOP

(1) What is Remote RUN/STOP?
(@ The remote RUN/STOP performs RUN/STOP of the Process CPU
externally with the CPU module RUN/STOP switch at RUN.

(b) Using remote RUN/STOP for the following remote operations are useful:
1) When the Process CPU is at a position out of reach

2) When performing RUN/STOP of the control board Process CPU
externally

(c) Calculations during Remote RUN/STOP
The program calculation that performs remote RUN/STOP is as follows:
1) Remote STOP
Executes the program to the END instruction and enters the STOP
status.

2) Remote RUN
When remote RUN is performed while in the STOP status using remote
STOP, the status changes to RUN and executes the program from
step O.
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(2) Method with Remote RUN/STOP
There are two ways to perform remote RUN/STOP:

(@)

Method with remote RUN contact

The remote RUN contact is set at the "PLC system" tab screen in the
“(PLC) Parameter" dialog box of GX Developer.

The device can be set in the range of input X0 to 1FFF.

By turning the set remote RUN contact ON/OFF, the remote RUN/STOP
can be performed.

1) When the remote RUN contact is OFF, the QCPU enters the RUN
status.

2) When the remote RUN contact is ON, the QCPU enters the STOP

status.
Step 0O—— > END Step 0 — > END
ON 0
Remote RUN contact OFF
STOP
CPU module: RUN/STOP status RUN
%—/

STOP status

(b)

Fig. 7.4 Time Chart for RUN/STOP with Remote RUN Contact

Method with GX Developer, serial communication module, etc.

Process CPU RUN/STOP can be performed by the remote RUN/STOP
operation from the GX Developer, serial communication module, etc.
The GX Developer operation is performed with on-line remote operations.
The serial communication module and Ethernet interface module are
controlled by commands complying with the MC protocol.

For details of the MC protocol, refer to the following manual.

* Q Corresponding MELSEC Communication Protocol Reference Manual

Serial

module

GX Developer

communication

Step 0 END Step 0 END
ON 0
Remote STOP command |_| _______
OFF ON
Remote RUN command OfF | @ . r
stop ]
CPU module: RUN/STOP status — RN

STOP status

Fig. 7.5 Remote RUN/STOP Time Chart using GX Developer,
serial communication module, etc.
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(3) Precautions
(@) Take note of the following, because STOP has priority in Process CPU:
1) The Process CPU enters the STOP status when remote STOP is
performed from remote RUN contact, GX Developer, or by using serial
communication module.

2) To setthe Process CPU to RUN status from STOP status again,
perform the remote RUN from the external factor (remote RUN contact,
GX Developer, serial communication module, etc.) from which the
remote STOP was performed.

REMARK

The RUN/STOP status is described below:

* RUN Status ............... Status in which the calculations are repeatedly executed
from step O to the END/FEND instruction in the sequence
program.

* STOP Status ............. Status in which the sequence program calculations are

stopped and the output (Y) is all OFF.
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7.6.2 Remote PAUSE
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(1) What is Remote PAUSE?

(@ The remote PAUSE performs PAUSE of the Process CPU externally with
the CPU module RUN/STOP switch at RUN position.
The PAUSE function stops the Process CPU calculations while maintaining
the ON/OFF status of all output ().

(b)

This can be used to maintain the output (YY) on even if the Process CPU is
changed to STOP status, in such areas as process control.

POINT

The output () is turned off upon a stopping error.
To retain the output even upon a stopping error, use 1/O allocation of PC
parameters to set output retention.

(2) Method with Remote PAUSE
There are two ways to use remote PAUSE:
Method with remote PAUSE Contact
The remote PUASE contact is set at the "PLC system" tab screen in the
“(PLC) Parameter" dialog box of GX Developer.
The device can be set in the range of input X0 to 1FFF.

(@)

1)

2)

The PAUSE status contact (SM204) is turned on when the END
processing is executed for the scan with both remote PAUSE contact
and PAUSE permission flag (SM206) on.

When the remote PAUSE contact is off or SM206 is turned off, the
PAUSE status is canceled, and the sequence program calculation is
performed again from step 0.

status

SM206

SM204

Remote PAUSE
contact

RUN/PAUSE

0 — END END ——> END
0 —— END 0 0
on { T =
OFF
ON |
OFF
ON
OFF *._ ON when
PAUSE
condition | PAUSE_ ___
RUN met

PAUSE status

Fig. 7.6 PAUSE Time Chart with Remote PAUSE Contact
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(b) Method with GX Developer, Serial Communication Module etc.
The remote PAUSE operation can be performed from the GX Developer or
by using serial communication module.
The GX Developer operation is performed by on-line remote operation.
The serial communication module and Ethernet interface module are
controlled by commands complying with the MC protocol.
For details of the MC protocol, refer to the following manual.
* Q Corresponding MELSEC Communication Protocol Reference Manual

1) When the END processing is performed for the scan where the remote
PAUSE command was accepted, the PAUSE status contact (SM204)
is turned on.

When the scan after the PAUSE status contact is turned on is executed
to the END process, it enters the PAUSE status and stops the
calculations.

2) When the remote RUN command is received, the sequence program
calculations are performed again from step 0.

0 —> END
0 —> END 0 —»
ON 0 ——> END

Remote PAUSE OFF|_| ______ ('
command ON
Remote RUN OPF | |
command oNn. |

OFF ON wh
SM204 \PAU";:”

i PAUSE
conditon [——~-~-"--- _E

RUN met
RUN/PAUSE
status

PAUSE status

Fig. 7.7 PAUSE Time Chart with GX Developer

(3) Precaution
To set the output (Y) ON/OFF status when change to the PAUSE status, perform
an interlock with the PAUSE status contact (SM204).

M20 Y70 ON/OFF is determined with the
— | Y070 ) ONJOFF of the M20 in the PAUSE status.
X000 SM204
—| I H Y071 >— Turns off at PAUSE status.
MO
—| i Y072 >— Turns on at PAUSE status.
SM204




7 FUNCTION

7.6.3 Remote RESET
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(1) What is Remote RESET?

)

(&) Theremote RESET resets the Process CPU externally when the Process
CPU is at STOP status.
Even if the Process CPU RUN/STOP switch is at RUN, the reset can be
performed when the Process CPU is stopped and an error that can be
detected by the self-diagnosis function occurs.

(b) Remote RESET can reset the Process CPU remotely when an error occurs
for which the Process CPU cannot be operated directly.
Remote RESET can be executed only in STOP status. When the Process
CPU is in RUN status, use Remote STOP to arrange the STOP status.

Remote RESET Method

The remote RESET can only be performed from GX Developer or by operating

serial communication module.

To perform the remote RESET, follow the following steps:

(@) Atthe "PLC system" tab screen in the “(PLC) Parameter"” dialog box, check
the "Allow" check box at the "Remote reset" section, and then write
parameters to the Process CPU.

Qn[H) Parameter [ =]
PLC name  PLC spstem IF‘LC file |F‘LC RAS |Dewce |F‘rogram |Bool file: |SFC ||/D assignment |

 Timer limit zetting

Law 100 -

apand mz [1mz-1000ms]
igh 10.0 =

speed msz [0.1ms--100me)

Camman pointer F After  (0--4095) |
Number of empty slats <) I'IE »| Paints |

ﬁ;lgm(t)?ee reset” - RUN-PAUSE contacts System internupt setting:
AR 58 A=A Interupt counter slartNo.I [0--7E8)
PALSE [»0-+1FFF) Fixed scan interval
Fiemate IESE[—‘ 128 |100.0  mg [05ms--1000ms)
123 |40 151000

. ot STOP to ALN i UG-
& Previous state 130 1200 mg [05ms-1000ms)  High speed
" Recalculate [output is 1 scan later] 13 1100 s [0.5ms-1000ms) e

Floating point arllhmet_lc (e Interupt program / Fixed scan program selting
r Perform internal arithmetic operations X i
in double precision I™ High speed execution

Intelligent functional module setting

Module synchronization

Interrupt pointer setting | ¥ Synchronize intelligent module's pulse up ‘
[FJSettings should be set a3 same when faigty k
uging multiple PLC. W Use special relay / special register from Sh/5071000
Acknowledge XY assignment | Multiple: PLE settings | Default | Check | End | Cancel |

(b) When the Process CPU is in RUN status, use remote STOP to arrange the
STOP status.

(c) Reset Process CPU by the remote RESET operation.
1) For the GX Developer, this is performed by on-line remote operation.
2) The serial communication module and Ethernet interface module are
controlled by commands complying with the MC protocol.
For details of the MC protocol, refer to the following manual.
* Q Corresponding MELSEC Communication Protocol Reference Manual
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(3) Precautions
(@ To perform the remote RESET, check the "Allow" check box of the "Remote

(b)

(©

(d)

reset" section at the "PLC system" tab screen in the “(PLC) Parameter"
dialog box, and then write parameters into Process CPU.

If the "Allow" check box is not checked, a remote RESET operation is not
performed.

Remote RESET cannot be performed when the Process CPU is in RUN
status.

After the reset operation is complete, the Process CPU will enter operation

status set at the RUN/STOP switch.

1) With the RUN/STOP switch in the "STOP" position, the Process CPU
enters into the "STOP" status.

2) With the RUN/STOP switch in the "RUN" position, the Process CPU
enters into the "RUN" status.

Take care that Remote RESET does not reset Process CPU if an error
occurs in the Process CPU due to noise.

If Remote RESET does not reset, use the RESET/L.CLR switch to reset or
turn the PLC off.

POINT

(1) If Remote RESET is executed when the Process CPU is stopped due to an
error, the Process CPU enters the operation status set at the RUN/STOP
switch after it is reset.

(2) Even if "Remote reset" is set as "Allow" at the "PLC system" tab screen in the
“(PLC) Parameter” dialog box, the remote process of the GX Developer is
completed.

However, the Process CPU is not reset since the reset process is not
performed in it.

If the status of the Process CPU does not change though a reset process is
performed from GX Developer, check if the "Remote reset" is set as "Allow" at
the "PLC System" tab screen in the “(PLC) Parameter" dialog box.
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(1) What is Remote Latch Clear?

)

3)

(&) The remote latch clear resets the device data latched to the Process CPU
using the GX Developer etc., when the Process CPU is in STOP status.

(b) Remote latch clear is useful when the Process CPU is in the following
areas. In these cases, the operations are performed in combination with the
remote RUN/STOP.

» When the Process CPU is at a position out of reach
» When externally performing latch clear of the Process CPU inside a
control panel.

Remote Latch Clear Method

The remote latch clear can only be performed from GX Developer or by using
serial communication module.

To perform the remote latch clear, follow the following steps:

(& Use the remote STOP to bring the Process CPU to STOP status.

(b) Use the Latch Clear to bring the Process CPU to the Latch Clear status.
1) The GX Developer operations are performed by on-line remote
operation.

2) The serial communication module and Ethernet interface module are
controlled by commands complying with the MC protocol.
For details of the MC protocol, refer to the following manual.
 Q Corresponding MELSEC Communication Protocol Reference Manual

(c) Toreturn the Process CPU to RUN status after the remote latch clear,
perform a remote RUN operation.

Precautions
(&) Either remote latch clear or latch clear by RESET/L.CLR switch cannot be
performed when the Process CPU is in RUN status.

(b) The latch range for the device set at the "Device" tab screen in the “(PLC)
Parameter" dialog box includes a range that makes latch clear
(RESET/L.CLR switch) valid or invalid.

Remote latch clear operation is reset in the range of latch clear valid
setting.

(c) Devices that are not latched are cleared when the remote latch clear is
performed.
The data in the failure history storage memory of the Process CPU will also
be cleared by a remote latch clear operation.
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(1) Relationship of the Remote Operation and Process CPU Switch
The Process CPU operation status is as follows with the combination of remote

operations to RUN/STOP switch.

Remote operation
RUN/STOP RUN *! | sTOp | PAUSE *?| RESET *?| Latch clear
switch
Cannot Cannot
RUN RUN STOP PAUSE w4 wd
operate ** | operate *
STOP STOP STOP STOP RESET *° Latch clear

**1 When performing the operation with remote RUN contact, "RUN-PAUSE contact" must be
set at the "PLC system" tab screen in the “(PLC) Parameter" dialog box.

**2 When performing the operation with remote PAUSE contact, "RUN-PAUSE contact" must
be set at the "PLC system" tab screen in the “(PLC) Parameter" dialog box. In addition, the
remote PAUSE enable coil (SM206) must be set ON.

** 3 "Remote reset enable" must be set at the "PLC system" tab screen in the “(PLC)

Parameter” dialog box.

*4 RESET or LATCH CLEAR can be performed if the Process CPU changed to the STOP
status by a remote operation.
*5 This includes a situation where the Process CPU is stopped due to error.

(2) Remote Operations from the Same GX Developers
When remote operations are performed from the same GX Developer, the status
of the remote operation that is executed last will be effective.

(3) Remote Operations from Multiple GX Developers
While a remote operation is being performed by one GX Developer, another
remote operation cannot be performed by another GX Developer.
After a remote operation that is being performed by one GX Developer is
cancelled, a new remote operation can be performed by another GX Developer.
For example, a remote PAUSE operation is being performed by one
GX Developer, the PAUSE status will remain active even if a remote

STOP/remote RUN operation is attempted by another GX Developer.

When a remote RUN operation is performed by the GX Developer that is
performing a remote PAUSE operation, and then that remote operation is
cancelled, a new remote operation can be performed by another GX Developer.
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7.7 Selecting the Response Speed of the Q Series Module (I/O Response Time)

7.7.1 Selecting the response time of the input module

(1) Selecting the response time of the input module

)

The input response time of a Q Series input module can be set to a desired
response time: 1 ms, 5 ms, 10 ms, 20 ms or 70 ms. The input module reads
external inputs at the specified response time. The default value of an input
response time is 10 ms.

ON

External input OFF

OFF | /
Input module

‘ Input response time
y >

ON

Setting the Input Response Time

At the "I/O Assignment” tab screen in the “(PLC) Parameter" dialog box, specify
the desired input response time. Select "Input” in the "Type" column of a slot for
which to specify the desired input response time.

Select "Input". Select "Detailed setting”. Select "I/O response time".
GniH) Paromcter ligont funtonal modl delied soling
FLC name | PLC system |FLC il |PLC RAS |Cevice | Frogram | Bootfile | SFC 140 agsignment Hw erar B
I I I I I I I l - Tope Modelname |- i | ime PLC. | 1/D esponse | Control PLC ||
mode | oPeration ime: &)
_ ; mode:
140 Assignment(*] Dé/ : | RIETS FTg = = = =
Slot Ty Model hame: Paints Start |+ = 1 /000 Inpuit - - -
T [PLE FC/ ~| -~ Eadcilofing ZTiea 5 “ims =
100 Input ©__ = 16paints_~ S22 ~ - s =
X = - Detaled setti . - - -
e tsied soing] A I
ENEEE] - - 5 1404 hd T 170ms ¥
4 1303 - - 6 15(-5) d hd hd hd
5 [40-4) ~ - 7_{6[6) 2 < 2 hd
¢ |55 ~ E — [ETa B S = -
7 |EFE) B B > 91808 = = = =
10903 - - - -
If the start = and ' are nat inpuk, the PLC assigres them automatically. 17 1000 = > = >
Itis not possible to check carrectly, when thers is a siot of the unsetting on the way. 20 = — = —
Standard setting[*) 132 [12r2) = = = =
- 14 113(13] - - - -
Base madel name | Power model name | Extemsion cable | Points Base mode 15 | 14[14] - - - - |>
= & Auto
ain 52
T - © Detai [“)saitings should be set as sama whan using muliple PLC ] _ Carcd |
Increase2 hal 5
Increased = M
Increased 2
12 fination
Increaseh =ll= —I
[*)Settings should be set as same when Diversion of multiple PLC palamelerl Read PLC data I
using multiple PLC.
Acknowledge X7 assignment | utpe PLC setings | Defaub | Check | End | Cancel |

(3) Reactions

(& Higher input response time may result in response to inputs being
influenced by noise. Set the desired input response time by taking into
consideration the operating environment of an input module in use.

(b) The input response speed setting is valid in the following cases.
« After the PLC is turned on
* When the Process CPU is reset
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7.7.2 Selecting the response time of the high speed input module

1)

)

Selecting the response time of the high speed input module
Changing the response time of the high speed input module means to amend the
input response speed for high speed input modules (QX40-S1) that support the
Q Seriesto 0.1 ms, 0.2 ms, 0.4 ms, 0.6 ms and 1 ms.

Input from external devices is accepted at the input response speed set for the
high speed input module. The default setting for the input response time is

0.2 ms.

ON
. OFF

External input
| ON
|

High-speed OFF !

input module
[ Input response time

Setting the Input Response Time

Input response time is set at the "I/O assigment” tab screen in the “(PLC)
Parameter” dialog box.

Select "Hi. input" among the slot types for which the input response time is to be
set.

Select "Hi. input" Select "Detailed setting” Select "I/O response time"
QniH) Parameter
| | | | | | Eura i | 170 gar =]
Slot Type Model name autput | time PLC 140 resppnse ED""SI FLC
. mode operation tinne| (W]
10 Assignment() rode
5 pal FLC PLC - - - -
0 Pu:smI PLET‘_J;J - Mol pete Folle __Slat - Suich sl 1D 0] Hi input B = (1 [ T~ ol
1o Wk = TGpaints_~ 2 ey = il [N =
2 1) = = Detailed setting| 3 2[:'2] s 7y 2
3 [22) - ~ 4 1303) = ~{0'Ems =
IREE = = Gl T - | ims -
5 [di=d4) - - —_— 3 5[;5] - - Ed -
& |51*6) - = 7 E[;E] - ~ = =
L x ~—" = R = .
If the start % and ' are not input, the PLL assigns them automatically 130 5{”:5: = 2 = =
It is not possible ta check comectly, when there is a slot of the ungetting on the way. 11 [100-10) — — — —
i~ Standard settingl*] 12 [11[%11] = hd hd hd
Base model name: | Power model name|  Extention cable | Points ~—{ [ Basemods }3 §{ % = = = =
R - |le ] I S
:"”Pﬁ £ : RN (*)settings should b set as same when using multipls PLC i ﬂl
Increased =2
_Im:reaseE —_ 12 fiwation
[*Jeettings should be set as same when Diversion of multiple PLC parameterl Read PLC data |
using multiple PLC.
Acknauledge X1 assignment| | pefeut | check | End | Cancel |
(3) Precautions
(&) The system will be adversely affected by noise, etc., when the input
response time is set to high speed. Set the input response time in
consideration of the operating environment.
(b) The input response speed setting is valid in the following cases.
* After the PLC is turned on
* When the Process CPU is reset
7-22 7-22
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7.7.3 Selecting the response time of the interrupt module

(1) Selecting the response time of the interrupt module
Changing the response time of the interrupt module means to amend the input
response speed for interrupt modules (QI60) that support the Q Series to 0.1 ms,
0.2ms, 0.4 ms, 0.6 msand 1 ms.
Input from external devices is accepted at the input response speed set for the
interrupt module. The default setting for the input response time is 0.2 ms.

ON

External input

i
1
i
OFF |
Interrupt module

| Input response time

(2) Setting the Input Response Time
Input response time is set up at the "I/O assignment" tab screen in the “(PLC)

Parameter” dialog box.
Select "Interrupt" among the slot types for which the input response time is to be

set.
Select "Interrupt” Select "Detailed settings" Select "Input response time"
il On(H) Parameter Intelligent functional module detailed setting [ x]
| | | | | | | 140 sssignment | Hew! enor 2
St o Mocelrame | o | Yine PLC | 140 rsfponse | Contol PLE
operation tirfie: §
140 Assignment(?) 1 ™ | Crode
Slat Tupe [ Model name Points Start |"S voh el 0 {PLC PLC > L = >~
0 |PLC FIC  J - = L3S 41 1 {or-0) Intermpt Clear v [Stop ~EBEy [~ | |
I (I T 1Bpoints__~ 2 1) hd i (G S
2 |1t - - Ditailed sating] 3 [er2) = e g
3 [or2) - - SR & ad [ =
FRERST = = > 5 [4(-4] 52 = ims hd
5 |404) - - & [5[*5) - = - -
& |5F5] - - 7 |6I6] - - - -
7 [E78) - - - 8 |77 = = < <
9 [6-8) - - - -
IF the start > and ¥ are notinput, the PLC assigns them automatically, i S = = ~ ~
It rot possible to check sorectly, when thers is a siot of the ursetting o the way e ioE = = = =
~Standard settingl*) 12 [0 - - - -
= 12(-12) - - - -
Base madel name | Power madel name | Estention cable | Points —| [ Base mode 1 13{ 13] = = = =
& Auto 14 13013)
Main -~ B el 15 (T4 14) = = = =
Increase] hd
ToF - 8 fisation | ['seklings should be sl &5 same when using muliple PLC Ed Cotrel
nerease: -
Inojeased A4 12 fisation
| neresses hd —I
["]zettings should be set as same when Diversion of multiple PLC Dalamelell Fiead FLC data |
uging multiple PLC.
Acknowledge XY assignment | et | Check | Eng | Cancel |

(3) Precautions
(& The system will be adversely affected by noise, etc., when the input
response time is set to high speed. Set the input response time in
consideration of the operating environment.

(b) The input response speed setting is valid in the following cases.
« After the PLC is turned on
* When the Process CPU is reset
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7.8 Setting the Switches of the Intelligent Function Module

(1)

(@)

Setting the Switches of the Intelligent Function Module

The switches of the intelligent function module is to set the switches of an Q
Series intelligent function module using GX Developer.

The settings of the switches set by GX Developer is written from Process CPU to
each intelligent function module at the leading edge or reset of Process CPU.

Intelligent function

GX Developer CPU module Power supply module
r-Parameter------------- |

v i ON/CPU
+ Switch setting of the Write Parameter module Reset | Switch setting
i intelligent function module >

' at the I/O assignment

Setting the Switches of the Intelligent Function Module

At the "I/O assignment" tab screen in the “(PLC) Parameter" dialog box, specify
the desired switch setting. Select "Intelli." in the "Type" column of a slot for which
to set the switches of the intelligent function module.

" n e A
Select "Intelli". Select "Switch Setting".
@n[H) Parameter Switch setting for 170 and intelligent functional module
FLE name |PLE system |FLE G [PLE RS | Devies | Frooram [Bootfle [SFC 170 assimegf |
Input format ~
140 y
- f - ¥ Shot Type Hodsl name Suitch 1 | Switch 2 | Switch 3 | Guitch & | Switch 5[+
Slot Teck Model name Poini | Stan [=] . o setting e PLC
ofMc_ AL - - 1 (0F0 el
1 [or0) Irtell - TBpoints v > T
11 = = Detailed setting| e |
B = S TiEe
- ~ ERi
= S EE
- < — tHER
- = o R
If the start % and ' are not input, the PLC assigns them automatically. 9 |86
Itis not possible to check corectly, when there is a slot of the unsetting on the way. 1? 19[['[3: g
Standard settingl") IR D]
Bass modsl name | Power modsl name| Extemsion cabls | Points || [Basemode 13 {1212
a & futo 14 [1313)
= € Detai HEMIHER =
Increasel -
Increase? -
Increased, -
12 fixation
Increases T.| 2] |
“J5ettings should be set 35 same when D f multple FLC ter|  Read PLC dat i
[lmsmgmummE i iversion of multple PLC parameter | Rear iz | DeS|gnate the contents of the
fcknowecge X1 assignment | Mulipe PLC settngs | Defaul | Check | End | cancel | intelligent function module switch.

®3)

Precautions

(&) For details on the switch setting for an intelligent function module, refer to
the manual of the intelligent function module in use.

(b) The switch setting of the intelligent function module is valid in the following
cases.
* After the PLC is turned on
* When the Process CPU is reset
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7.9 Monitoring Function

(1) What is Monitoring Function?
(& Thisis a function to read the program, device and intellignet function
module status of the Process CPU by using GX Developer.
The Process CPU performs the END processing to handle monitor
requests from GX Developer.
The results of Process CPU's END processing are displayed on the GX
Developer side.

(b) By setting the monitoring conditions with GX Developer, it is possible to
monitor the Process CPU operation status under the specified conditions.
It is also possible to maintain the monitoring status under the specified
conditions by setting the monitoring stop conditions.

(c) The use of local devices for execution of multiple programs makes it
possible to monitor local device data.

7.9.1 Monitor condition setting

(1) Setting monitor execution conditions when monitoring circuits
Choose "Online" — "Monitor" — "Monitor condition" to open the Monitor
Condition dialog box. The following shows an example in which to start a
monitoring operation at the leading edge of Y70.

Monitor condition

L Register
Select when monitoring —— ¥ Device

il

. Device Condition
by setting the contents ] Suspend
of the device £ Word devics | | | [] -
& Bitdevics  [v70 - [P =]
Select when monitoring —» [~ Step Mo, | | [~

by setting Step No.

In caze of SFC program, It iz not effective for SFC chart.

(& When only "Step No." is specified:
1) The monitor data sampled when the status previous to execution of the
specified step becomes "the specified".

2) The specification method for the execution status is indicated below:
a) When changing from non-execution status to executing status : <-P->
b) When changing from executing status to non-execution status : <-F->

c¢) Always when executing only : <ON>

d) Always when not executing only : <OFF>

e) Always regardless of status : <Always>
REMARK

When "Step No. [ 0]" is specified, set the condition to "Always".
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POINT

If a step between the AND/OR blocks is specified as a monitor condition, monitor
data is sampled when the status previous to execution of the specified step is
specified by the LD instruction. The monitor timing depends on the step specified
as a monitor condition. The following shows examples of monitoring when the 2nd
step is ON (Step No. [ 2] = <ON>).
(1) When the 2nd step is connected by the AND instruction:
As shown below, the monitor execution condition is established when both "*X0"
and "X1" are ON.

Circuit mode List mode
2nd ste
¥ P 0OLD X0
X|0 ?(|1 >|(|2 , 1 AND X1
0 I 11 1T \Y20 2 AND X2
3 OUT Y20

(2) When the 2nd step is connected between the AND/ON blocks:
As shown below, the monitor execution condition is established when "X1" is
ON. Whether "X0" is ON or OFF, it does not affect the monitor execution

condition.
2nd step 0LD X0
¥ 1D X1
X0 X1 X2 , 2 AND X2
I 11 17 \ YZO 3 OR X3
LX3 4 ANB
5 OUT Y20

(3) If the beginning of a ladder block not at Step 0 is specified in Step No. as a
detailed condition, monitor data is collected when the execution status of the
instruction immediately before execution becomes the specified status. If (Step
No. [ 2] = <ON>) is specified in the following ladder, monitor data is collected
when OUT Y10 turns ON.

X0 ) 0LD X0
Unl {Y10 1 OUT Y10

X1
1% (vi1 21D X1
3 OUT Vi1

(b) When only "Device" is specified:

"Word Device" or "Bit Device" can be specified.

1) When "Word Device " is selected:
The monitor data is sampled is when the current value of the specified
word device becomes the specified value.
Type a current value in decimal digits or hexadecimal digits.

2) When "Bit Device" is specified:
The monitor data is sampled is when the execution status of the
specified bit device becomes the specified value.
Either the leading edge or the fall can be specified for execution
condition.

(c) When "Step No." and "Device" is selected:
The monitor data is sampled when the status previous to execution of the
specified status or the status (current value) of the specified bit device
(word device) is specified.
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POINT

When "Step No.[100]=<-P->, Word Device [D1]=[K5]" is specified as the detailed
condition in the following circuit, a monitor execution condition is established at the
leading edge of the 100th step where D1=5.

i {v20

[ INC D1

The monitor interval of GX Developer depends on the processing speed of GX
Developer. When a monitor condition is established during the monitor interval of
GX Developer, the monitor will be performed, even if a monitor condition is
established at a shorter interval than the monitor interval .

Step No. 100 100 100 100
w T ; ; 1
. — i

i i

Monitor timing

(QCPU)

(2) Monitor Stop Condition Set Up
Choose "Online" — "Monitor" — "Monitor stop condition" to open the "Monitor
Stop Condition" dialog box. The following shows an example of stopping a
monitoring operation at the leading edge of Y71.

Monitor stop condition

|
b Device Device Condition
™ wiord device | | | Jl J
Cloge
= Bit device |Y?1| = |Pd

™ StepMo. ’—_|

(& When "Step No." is specified:
1) Monitoring is stopped when the status at execution of the specified
step becomes as specified.

2) The specification method for the execution status is shown below:
a) When changing from non-execution status to executing status : <-P->
b) When changing from executing status to non-execution status : <-F->

c) Always when executing only : <ON>
d) Always when not executing only : <OFF>
e) Always regardless of status : <Always>

3) When "Step No." is not specified, the monitoring operation is stopped
after the Process CPU END processing.
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(b) When "Device" is specified:

"Word Device" or "Bit Device" can be specified.

1) When "Word Device " is selected:
The monitoring operation is stopped when the current value of the
specified word device becomes the specified value.
A current value can be expressed in decimal digits, hexadecimal digits,
16-bit integral numbers, 32-bit integral numbers, or real numbers.

2) When "Bit Device" is specified:
The monitoring operation is stopped when the execution status of the
specified bit device becomes the specified value.

Either the leading edge or the fall can be specified for execution
condition.

(3) Precautions
(&8 When monitoring after setting the monitor condition, the file displayed on GX

Developer is monitored. Match the file to be monitored by executing the
"New PLC Read" and file name on GX Developer.

(b) When monitoring the file register which is not specified, 0 is displayed.

(c) Perform the monitoring by matching the device allocation of the Process
CPU and GX Developer.

(d) When monitoring the buffer memory of the intelligent function module, the
scan time takes longer, as well as when executing the FROM/TO
instruction.

(e) Multiple users can perform monitoring at the same time.

When multiple users are performing monitoring at the same time, take note

of the following:

* High speed monitoring can be performed by increasing 1k step in the
system area for other station's monitor file when formatting of program
memory.

Up to 15 stations can be set as the station monitor file, but the program
space will be reduced.

* The detailed condition setting for the monitoring can only be set for one
user.

() The monitoring detailed condition setting can only be set in circuit monitor.

() When the same device is specified as the monitor condition and monitor
stop condition, specify "ON" or "OFF".

(h) The monitoring conditions will not be established unless the following
specified steps commands are executed when "Step No." has been
specified for the monitoring conditions.

1) When skipping steps specified with the CJ command, the SCJ
command and the JMP command.

2) When the specified step is the END command, the FEND command
exists while the program is running, and the END command is not
executed.

() Do not reset the Process CPU while monitoring conditions are being
registered.
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(1) Monitoring and Testing Local Devices
(&) Local devices specified at the "Device" tab screen in the “(PLC) Parameter”
dialog box can be monitored or tested by operating from GX Developer.
This function is useful when debugging a program and monitoring local
devices in a program monitored by GX Developer. See Section 10.13.1 for
local devices.

(b) Monitoring the Local Devices
The table below shows the status of three programs "A", "B", and "C" being
executed on the Process CPU, with local devices DO to D99 specified. It
assumes that these three programs are executed in the order of A— B —
C — (END processing) - A— B ....

Monitor Device

DO D100

When local devices are
specified

DO in Program "C" is monitored. |D100 is monitored after Program
"C" is executed.

When local devices are

not specified

DO in the displayed programis  |D100 is monitored after the

monitored. displayed program is executed.

If the local device monitor setting is made and Program "B" is displayed, for
example, this makes it possible to monitor the local devices in Program "B".

Program: A

Process CPU

Program execution ( "A" —"B" —"C")

Program: B Program: C

X10 X20

X11 X21

v

The local device monitor is
set and the program "B" is

|
1
|
| vz [ |
1
1
|
1

The local device data of the program "B"
is displayed.

monitored.

Install the GX Developer

[EX]

In case that the local device is from
DO to D10, DO=4 is displayed

= when X10 is on and D9=8 is displayed
Personal computer when X11 is on.
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(2) Monitoring the Local Devices
Monitor local devices in the following steps:

Connect the personral
computer to the CPU module.

Display the circuit in the
circuit mode.

Change the mode to the
monitor mode.

Select "Tool".

Select "Option". I » « « Display option window

* « =« Change to the option selection
window by program

Select "Program type".

Select "Monitor" to monitor

the local device. * » « «» Setting of the local device monitor

The local device of the
displayed program is
monitored.

(3) Precautions
(&) Iltis only a single program that local devices can be monitored or tested by
operating from a single GX Developer. Local devices in multiple programs
cannot be monitored or tested by operating from a single GX Developer.

(b) Itis a maximum of 16 programs that local devices can be monitored or
tested by operating from multiple GX Developers connected to a RS-232
serial communication module of the Process CPU.

(c) If local devices in a stand-by type program are monitored, scan time is
extended for some time because local device data is read and saved. See
Section 10.13.1 for details.

(d) Local devices in a fix scan execution type program cannot be monitored or
tested.
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7.9.3 Enforced ON/OFF for external 1/0O

Enforced ON/OFF operations from GX Developer will forcibly switch the external 1/O
on and off.

The information registered for ON/OFF will be cancelled with GX Developer
operations.

A GX Developer Version 6 or higher is required to use this function.

It is possible to perform enforced ON (enforced ON registration,) enforced OFF
(enforced OFF registration) and cancel enforced ON/OFF (cancel registration) with the
enforced ON/OFF function.

The operations for performing enforced ON, enforced OFF and canceling enforced
ON/OFF are shown in the table below.

Operation Input (X) operation Output (Y) operation
During canceling Performs sequence program Outputs the results of sequence
(no operations) operations with external input. program operations externally.

Performs sequence program Outputs "ON" externally regardless
During enforced ON |operations in the enforced ON of the results of sequence program
status. operations.
Performs sequence program Outputs "OFF" externally
During enforced OFF |operations in the enforced OFF regardless of the results of
status. seguence program operations.

The operations when enforced ON/OFF is performed are shown in the diagram below.

| Output enforced ON/OFF operations | Y10 device enforced OFF

_ Y10 output External
| Output refreshed [--------IE 2 el
RS output
! (OFF) Y10 OFF
| Input refreshed | *---____X0input
(ONy ~~----- External
. ) - input
[Input enforced ON/OFF operations| X0 device enforced OFF X0 ON

Sequence execution }

MO N
_ <0 p—
0 External input ‘ Y11l ’

X
_| forcibly set at OFF

Y10

.N Set at ON on the rudder 4 M1 .

even during enforced OFF
external output set at OFF
( p ) TEND |

\ /

(1) Explanation of specifications
(@) Enforced ON/OFF can be performed regardless of the Process CPU's
RUN/STOP status. However, enforced ON/OFF is only allowed for input
during stop errors. The output is only performed to device Y.

(b) Devices can be registered within the ranges: input (X0 to X1FFF), output
(YO to Y1FFF).
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(c) The input and output eligible for enforced ON/OFF are shown below.

(d)

1)
2)

be refreshed Process CPU.

3)
Process CPU.

Input (X) and output (Y) for modules mounted on the base unit.
I/O (X/Y) of Process CPU or I/O (LX/LY) of MELSECNET/H modules to

I/O (X/Y) of Process CPU or I/0 (RX/RY) of CC-Link to be refreshed

When enforced ON/OFF registration is performed for devices outside the
above refresh ranges (ex: empty slots) only the Process CPU device
memory is set at ON/OFF, and this is not output externally.

Canceling ON/OFF registration information

1) ONJ/OFF registration information can be canceled from GX Developer.
Devices for which enforced ON/OFF has been performed will assume
the following statuses when ON/OFF registered information has been

cancelled.

Enforced ON/OFF device

ON/OFF performed with
sequence programs

ON/OFF not performed
with sequence programs

Input

Input from modules mounted on
the base unit

Assumes the ON/OFF status received from the

module.

Input of Process CPUs to be
refreshed from LX of
MELSECNET/H module

Assumes the refreshed ON/OFF status from

MELSECNET/H.

Input of Process CPUs to be
refreshed from RX of CC-Link

Assumes the refreshed ON/OFF status from

CC-Link.

Input other than above
(outside of the refresh range)

Maintains the enforced ON/OFF status.

Output

Output from modules mounted
on the base unit

Outputs the results of the
sequence program
operations.

OFF is output.

Output of Process CPUs to be
refreshed from LX of
MELSECNET/H module

Outputs the results of the
sequence program
operations.

OFF is output.

Output of Process CPUs to be
refreshed from RX of CC-Link

Outputs the results of the
sequence program
operations.

OFF is output.

Output other than above (outside
of the refresh range)

Assumes the result of the
sequence program
operations.

Assumes the OFF status.

2)
operations.

» Power supply OFF — ON
* Reset with the Process CPU RESET/L. CLR switch
* Reset with remote reset operations

The enforced ON/OFF settings are cleared with the following
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The timing for external I/O enforced ON/OFF is shown in the table below.

Refresh area

Input Output

1/0 modules on the
base unit (X, Y)

« During END processing (input « During END processing (output
refresh)

« During the execution of
commands that used direct
access output (DY) (OUT, SET,
DELTA, RST, PLS, PLF, FF, LDF,

MC)

refresh)

* During the execution of
commands that used direct
access input (DX) (LD, LDI, AND,
ANI, OR, ORI, LDP, LDF, ANDP,
ANDF, ORP, ORF)

I/0 of Process CPU to | During END processing (MELSECNET/H refresh)
be refreshed from LX,
LY of MELSECNET/H | During execution of the ZCOM command

« During execution of the COM command

I/O of Process CPU to [ During END processing (CC-Link refresh)
be refreshed from RX, |* During execution of the COM command
RY of CC-Link

» During execution of the ZCOM command

(f) Atotal of thirty-two devices can be registered for enforced ON and OFF.

(9)

(h)

(i)

Sequence program operations take precedence when used with an output
Y contact.

The enforced ON, OFF and cancelled status (including those that are not
set up) can be confirmed with GX Developer. Confirmation is also allowed
with the MODE judgment LED when at least one device is registered. (the
MODE LED will flicker.)

It is possible to register enforced ON/OFF for external I/O in the same CPU
module from multiple GX Developers connected to the network.

However, when enforced ON/OFF is registered in the same device from
multiple GX Developers, it will assume the most recent registered ON/OFF
status.

Owing to this, there are cases when the GX Developer executed first will
display different ON/OFF information to the CPU module ON/OFF information.
When performing enforced ON/OFF from multiple GX Developers, ensure
that the most up-to-date information is set with the "Load Registration
Status" switch before executing the enforced ON/OFF procedure.
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(2) Operation procedure
The operation procedure is explained below.

(@)

(b)

Register enforced ON/OFF for the specified device.
[Online] — [Debug] — [Enforced I/O Registration/Cancellation]

It is possible to perform enforced ON or enforced OFF for a specified
device by selecting [Enforced ON Registration] or [Enforced OFF
Registration] after the device has been specified on the [Enforced I/O
Registration/Cancellation] setup screen.

Dizslez Set forced OM | Cancel it i‘ 4)
H—sFT ]
St forced OFF | 5)
( [mo.] pewice ON/OFF |Ho.| Dewice ON/OFF

1 17

2 158

3 19

4 20

5 21

& Z2

7 23

2) P, g 24
9 25

10 Z6

11 27

1z 28

13 29

14 30

15 31

16 32

-
3) — » Update status Clear all Cloze
7Y

6)

Descriptions of the fields to set up are provided below.

No.

Name of setup field Function description

1)

Enter the I/O number for which enforced
Device ON/OFF is to be set, or for which
enforced ON/OFF is to be cancelled.

2)

i i i Displays the registration status of
Registration status displayed area ) )
registered enforced input and output.

3)

. ) Displays the registration status loaded
Load registration status
from CPU module.

4)

) ) Performed enforced ON/OFF registration
Enforced ON/OFF registration i .
for specified devices.

5)

Cancels the enforced ON/OFF for

Registration cancellation ) )
registered devices.

6)

. . . Cancels all registered enforced 1/O
Bulk registration cancellation

registrations.
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7.10 Writing in Program during Process CPU RUN

When the Process CPU is in the RUN status, you can write programs or files in any of
the following steps:

» Writing data in the circuit mode during RUN.

» Writing data by using pointers during RUN (see Section 7.13.2).

» Writing a batch of files during RUN.

7.10.1 Writing data in the circuit mode during RUN

(1) Writing data in the circuit mode during RUN Status
(&) Writing data in the circuit mode during RUN is a function to write a program
during the Process CPU RUN status.

(b) The program can be changed without stopping the process in Process CPU
program by performing writing data in the circuit mode during RUN status.

\_ /) GX Developer

(c) Writing program during RUN can be performed from a GX Developer
connected to another station in the network.

-

MELSECNET/H / \

Change by GX Developer and write in
Process CPU at the conversion.
Personal computer

(GX Developer)
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(2) Precautions
Take a note of the following when writing during RUN:
(&) The memory that can be written during RUN is only program memory.

1) If the write during RUN is performed while booting a program from a
memory card (RAM), the program to be booted will be changed. While
booting, it takes some time until the write during RUN is completely
executed.

2) If the write during RUN is performed while booting a program from the
standard ROM or memory card (ROM), the program to be booted will
not be changed.

Before turning off the PLC or resetting the Process CPU, write the
program memory into the standard ROM or memory card (ROM).

(b) A maximum of 512 steps can be written at once during RUN.

() When a low speed execution type program is being executed, the RUN
write is started once the low speed execution type program is complete.
Also, the low speed execution is stopped temporarily during a RUN write.
1) 2) 3) 4)

l ! l

Scan execution type Scan execution type
program step O to END program step O to END

Scan execution type
program step O to END

Scan execution type
program step O to END

Low speed execution
type program step
0 to 200

Low speed execution
type program step
201 to 320

Low speed execution
type program step
321 to END

Low speed execution
type program step
0to 120

1 Scan 1 Scan 1 Scan 1 Scan

1): RUN write command of the scan execution type program
2): RUN write execution of the scan execution type program
3): RUN write command of the low speed execution type program
4): RUN write execution of the low speed execution type program

(d) If the write during RUN is executed while the PLOAD, PUNLOAD or
PSWAP instruction is executed, the processing will enter into a stand-by
status for the write during RUN. If the write during RUN is executed while
the PLOAD, PUNLOAD or PSWAP instruction is executed, the execution of
the instruction is delayed until the write during RUN is executed.
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(e) The capacity of a Process CPU's program file is a sum of the capacity of the
program created and steps used for the write during RUN. The write during
RUN is executed when the capacity of a program file is increased. If the
capacity of a program file becomes larger than what it was before, steps
can be assigned for the write during RUN. This means that the write during
RUN can be executed only when enough space is available in a user
memory area. If steps are assigned again while the write during RUN is
executed, scan time could be extended for a value shown below in the
table. Controls are interrupted for a value shown below in the table.

Step for Write During RUN
CPU Type . .
If Not Changed If Assigned Again
QnPHCPU max. 1 ms max. 90 ms

(H Process CPU does not work correctly, if the following instructions are written
during RUN write.

1) Trailing edge instruction
If the execution conditions of the following trailing edge instructions are
not arranged upon completion of writing, the trailing edge instruction is
executed.
* LDF
* ANDF
* ORF
* MEF
*PLF

2) Leading edge instruction
If the execution conditions for leading edge instructions (PLS instruction
and OP instruction) are arranged upon completion of writing, leading
edge instruction is not executed.
The leading edge instruction is executed when the execution conditions
are OFF then ON.

3) SCJ instruction
If the execution conditions of the SCJ instruction are arranged upon
completion of writing, a jump to the designated pointer occurs even in a
scan cycle.
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(1) File-Write During RUN function

MELSEC-Q

(@ The file-write during RUN function is used to write a batch of files to the
Process CPU as shown below in the table.

Memory Name

Process CPU Built-in

Memory Card (RAM)

Memory Card (ROM)

Program Memory

Standard RAM

Standard ROM

SRAM Card

Flash Card

ATA Card

Parameter

X

X

X

X

X

X

Intelligent function
module parameter

X

X

X

X

X

X

Program

Device comment

Device initial value

File register

Local device

Debug data

Failure history data

PLC user data

XXX |x|x|x|O|O

XAX | X[ X > [X|X|[X

XX XXX |X[X]X

X[ [ x[x|> x> [O

XX XXX |X[X]X

X [x|x|x|x|[x]|>]10

O : Writable data, X : Unwritable data
/\ : Writable data if access is not being made in sequence

program

~

Program file A

-

Writing of
program file A

%

Personal computer
(GX Developer)

POINT

The file-write during RUN allows writing three types of files:
 Program: program memory, SRAM card, ATA card

» Device comment: program memory, SRAM card, ATA card
* File register: standard RAM, SRAM card

Any other files cannot be written while the Process CPU is in the RUN status.
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(2) Precautions
The precautions for file-write during RUN are as follows.

(& The file-write during RUN can be executed when any of the following
conditions is met. A SFC program does not allow writing a batch of files
during the RUN status.

1) Program memory
« When continuous space is available.
* When space is available.

2) Memory card
* When space is available.

(b) Please note that scan time could be extended as shown below in the table if
the file-write during RUN is executed. Controls are stopped for some time
as specified by a value in the table.

Event QnPHCPU
When continuous space is available in a program memory max. 300 ms
When space is available in a program memory max. 300 ms
When space is available in a memory card (except ATA card) max. 570 ms
Please note that scan tame is extended for 1.25 seconds at 30 k step when
an ATA card is in use.

(c) Please note that no access can be made from an instruction in a sequence
program while a batch of files is written, with the Process CPU in the RUN
status. While the file-write during RUN is being executed, an instruction to
make access to a file is not executed.

(d) If a program file being executed is written when the Process CPU is in the

RUN status, the following will not work properly. After the write is complete,
a fall instruction is executed only when its execution condition is OFF.
*LDF

* ANDF

* ORF

* MEF

*PLF
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7.11 Execution Time Measurement

This is a function to display the processing time of the program being executed.

This is used to find out the effect of each program's processing time on the total scan
time.

There are three functions to the execution time measurement. The details of each
function are indicated in sections 7.11.1to 7.11.3.

» Program monitor list

* Interrupt program monitor list

» Scan time measurement

7.11.1 Program monitor list

(1) What is Program Monitor List?

(& This is a function to display the processing time of the program being
executed.

(b) The scan time, number of times executed, and processing time by item can
be displayed for each program.

(2) Using the Program Monitor List

(& Choose "Online" — "Monitor" — "Program monitor list". "Program Monitor
List" dialog box appears on screen.

(b) The following shows an example of executing program monitor list.
b)

Program monitor list

a) — Total scan time Scan execution part, detailed scan time
Manitar tirme(msz] Sum of zoan time(ms) Pragrarmlms) 0.100
Scan 200 2.000 EMD operation time{ms) 0.500
Imitial 2.000 Lo speed programlms) 1.100
Low zpeed 0100 Conztant waiting(rms) 0.300

¢) —Each program execution status

Program Execute Sican time(ms] Execute count | |

1 |MAIM Scan 0.000 24595 __
2 |[Malk Scan 0.000 24995

3 [MAIMNS Iitial 0.000 1

4 [MalMg Low zpeed 0.000 47167

A [MAIMNG Fized Scan | e ]

g [MalM2 " it n.000 1]

7

g

k|
10
11 A

Startup program Stop progran Cloze
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a) "Total Scan Time"

The monitor time set in WDT(the watch dog timer) of "PLC RAS" tab

screen in the (PLC) "Parameter” dialog box and total scan time for

each program type are displayed.

1) "Monitor Time"
The monitoring time for the scan execution type program,
initialization program, and low speed execution type program are
displayed.
If the scan time exceeds this time, the Process CPU displays the
watch dog timer error.

2) "Sum of Scan Time"
The total time in each item stated in "Scan Time Details for Scan
Execution” are displayed.
"Constant" indicates the constant scan waiting time when the
setting is made for constant scan.

b) "Scan Time Details for Scan Execution"

The details of the scan time are displayed.

1) "Program"
The total execution time of the scan execution type program is
displayed.

2) "END operation time"
The END operation time is displayed.

3) "Low speed program"
This indicates the total execution time of a low speed execution
type program when making the setting for the execution time of a
low speed execution type program or constant scan time.

4) "Constant waiting"
The constant scan waiting time is displayed when setting the
constant scan time. However, when the low speed execution type
program execution time is set as well, this value is 0.000 ms.

c) "Each Program Execution Status"
The execution status of program specified at the "Program" tab screen
in the (PLC) "Parameter” dialog box is displayed.

1) "Program"
The program name is displayed in the order set in the parameter.
2) "Execute"

The program type set in the parameter is displayed.

3) "Scan Time"
The actual scan time (current value) is displayed. At the program
stop (wait) status, the scan time is displayed as 0.000 ms.

4) "Execute count"
The number of times the program was executed is displayed,
setting the starting point of when the measurement is started as
"0". The number of execution times is displayed up to 65535 times
and returns to 0 when the 65536th time measurement is made.
The ex times remains even when the program is stopped.
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(3) Program can be started and stopped on the program list monitor
screen.
(@) Startup program button
Clicking the startup program button displays the following dialog box.

Startup program [ x| |

1) —» Program name IS.-'-‘-.MPLE'I "I

2) ————— Startup mode

Cloze

¥ Scan execution

" Low speed execution

™ Fized zcan execution | IIIIE *l

1) Program name
Only the program, that is set at the "Program” tab screen in “(PLC)
Parameter" dialog box, can be selected. It is not allowed to enter a
program name freely.

2) Startup mode
A stand-by type program for "Scan execution”, "Low speed execution”
or "Fixed scan execution" can be set.
Startup mode defaults to the value that was set by choosing [PLC
Parameter] - <Program>. ms or s can be selected as the unit.
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(b) Stop program button
Clicking the stop program button displays the following dialog box.

1) —*Program name IS.-’-‘-.MF'LE1 "I

2)

1)

2)

Stop program E |

Cloze |

> Stop mode

i+ After stop, output stop

The output of the OUT ingtruction iz furned off.
POFF instruction comezponding.

© After stop, output hold

The output iz maintained.
PSTOF instruction coresponding.

Program name

Only the program, that is set at the <Program> tab in the “(PLC)
Parameter” dialog box, can be selected.
It is not allowed to enter a program name freely.

Stop mode

 Executing "After stop, output stop" for the scan execution type turns

off the output (non-execution processing) at the next scan. The
program is put in the standby status at and after the next scan. (This
operation is the same as performed when the POFF instruction is
executed.)

 Executing "After stop, output stop" for the low speed execution type

suspends the execution of the low speed execution type and turns
off the output at the next scan. The program is put in the standby
status at and after the next scan. (This operation is the same as
performed when the POFF instruction is executed.)

 Executing "After stop, output stop" for the standby program stops the

program after one-scan OFF is executed as scan execution.
For this reason, "Execute count" is also increased by 1.

« "Execute count" is also increased by 1 if an error occurs in the

RET/IRET instruction during execution of one-scan OFF in the
standby program.
At this time, the execution type is "scan execution".

POINT

Depending on the instruction, the output may not turn OFF if "After stop, output
stop" is executed.

For details, refer to the section of the POFF instruction in the following manual.
» QCPU (Q Mode)/QnACPU Programming Manual (Common Instructions)

(4) Precaution
The scan time of a constant scan execution type program being executed is not
displayed on screen, but a dash (-) is displayed in the Scan Time column.

7-43
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7.11.2 Interrupt program monitor list
(1) What is Interrupt Program Monitor List?
(&) This function displays execution count of the interrupt program (10 to 1255).
(b) This is used to confirm the execution status of the interrupt program.
(2) Using the Interrupt Program Monitor List

Choose "Online" — "Monitor" — "Interrupt program monitor list". The "Interrupt
Program Monitor List" dialog box appears on screen.

The following shows an execution example of the interrupt program monitor list:

Interrupt program monitor lizt

Cut in pointer | Execute count | Common comment -
128 2812 100mz
129 E230 40ms
|30 12560 20ms b
I3 1]
|32
|33
|34
|35
|36
|37
|38
139
|40
141
|42
143

Lo T o O s Y e [ e Y s O s N s s s [ o o |

Cloze

a) b)
a) "Execute count"
The number of times the interrupt program was executed is displayed.
This function starts counting the number when Process CPU is in RUN
status (When the number reaches 65536 times, it is reset to 0).

b) "Common Comment"
This indicates device comments created on interrupt points (10 to
1255).
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7.11.3 Scan time measurement

(1) What is Scan Time Measurement?

(&) This function displays the set program interval processing time.

(b) To specify a scan time measurement range, follow either of the following
two steps:

» Make the setting on the "Ladder monitor" window.
» Make the setting on the "Scan Time Measurement" dialog box.

(c) The time for the subroutines and interrupt program can be measured as
well.

(d) The time includes the time required for processing sub-routines, when the
sub-routine CALL command is within the range of scan time measurement.
The amount of time required for executing interruption programs and fixed
scan execution type programs is all added to this.

Measurement range

Main
program

Sub-routine
program

Measurement range

(2) Measuring Scan Time

To measure scan time, follow the following steps.

(&) Display the leading edge of the circuit of which scan time to be measured,
and set the monitor mode.

50

52

104

106

Y20
| (Mo
Y21
I (ML
- ]
e —
Y22
| (M2 )
[END H
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(b) The scan time measurement range is specified.
(The specified area is highlighted.)

Y22
M2

106| [END ]—{

(¢) Choose "Online" — "Monitor" — "Scantime measurement” to open "Scan
time Measurement" dialog box.

Scantime measurement [MAINT]
teasurement limit
Start
Start step |52 4
End step 105 LI

Scantime
Claze

Tt tire: ms
Frezent ms
tost ms
Least ms

(d) Click on the "Start" button.

Scantime measurement [MAIN1]
Measurement limit St
Al
Start step
End step
Scantime
Cloze

st time 0100 ms

Prezent 0100 ms
ozt 0100 me
Least 0100 me

(3) Precautions

(&) Setthe "Measurement limit" so that the value of "Start step” is larger than
that of "End step".

(b) The scan time to skip to another program file cannot be measured.
(c) Ifthe measurement time is less than 0.100 ms, 0.000 ms is displayed.

(d) If ameasurement range is specified between the FOR instruction and the
NEXT instruction, scan time will show the execution time of making a
measurement in the measurement range between specified steps.

7-46
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7.12 Sampling Trace Function

POINT
(1) The SRAM card (Q2MEM-1MBS, Q2MEM-2MBS) is required to store the trace

data and trace results.
After mounting the SRAM card to the Process CPU, execute sampling trace.

(2) Sampling trace is not executed if the Flash card (Q2MEM-2MBF, Q2MEM-

4AMBF) or ATA card (Q2MEM-8MBA, Q2MEM-16MBA, Q2MEM-32MBA) is
installed, because the cards cannot store the trace data and trace results.

(1)

What is Sampling Trace Function?

(@)

(b)

This function samples the device continuously on the Process CPU at
specified timings.

The changed contents of the device that program uses during debugging
can be checked at the specified timing.

The sampling trace function reads device contents if trigger conditions are
satisfied.

(c) The sampling trace samples the contents of the specified device at a set

interval (sampling cycle), and stores the trace results at the sampling trace
file in the memory card.

/I_

When stored for n th time, the next
data overwrites the 1st time data.

(d) The sampling trace file stores the trace condition data and trace execution
data necessary to perform the sampling trace. When trace is started by
using GX Developer, the trace is performed as many times as specified.
The sampling trace area is 60 kbyte.

The number of traces can be obtained by dividing 60 kbyte by the number
of bytes specified as a device. The experssion is: (Number of Bit Devices) /
. 1
8 + 2 X (Number of Word Devices) *
*1: Round up result of "(number of Bit Devices)/8" in the expression to the
right of the decimal point.
Process CPU
Memory card GX Developer
" Specified  Sampling trace area
I device data v Sampling trace area
| , _
; 1| Data for 1sttime Read to th 1 Displays the
D ead to the
aree\gce ‘é 2| Data for 2nd time peripheral 2 data for the
\ \Q\\:\\i \:: 3| Data for 3rd time device 3 specified _
File IO 4| Datafordthtimel | | 4 amount < Sampling trace
register || '\ \‘ 5| Data for 5th time 5 data monitoring
area | v, 6| __Data for 6th time 6
A E : 3
! \\ Nn-1| Data for (n-1)th time| n-1
! \» n| Data forn thtime n
|
|
|

* If the trigger point is executed, the sampling trace area data is latched after sampling as many times as specified.

Fig. 7.8 Sampling Trace Operation
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(e) The trace result displays the ON/OFF status of the bit device for the

sampling cycle, and the current value of the word device.

Trace result

Bit device(Contact/Cail]
Display units {10 -
2040 -2030 -2020 -20a -
20
ooa
o 1
[Caill -
<l [
Count 2048 Time(ser.] Step Program
“wiord device(Current value]
1E bit < Decimal <
-20438 -2047 -2046 -2045 2044 -2043 204 &
D1 i} 0 1} 0 1} o 0
Dz 1} 1} 1} 1} 1} 1} 0
D100 15559 15553 15559 15559 15559 15559 155
D300 G453 5458 5453 G458 5458 G458 545
<l [
Count -2043 Timefsec.) Step Program

POINT

Device details are read under trigger conditions specified in the trigger point setting.
Sampling is performed for each scan. Before the sampling is finished by a trigger
operation of a peripheral device, data is sampled twice because the sampling
timing is the same as that of trigger conditions.

Trace result

Bit device[Contact/Cail]

Display urits [10 -

=

-0 a

10 20

I(Sampling trace data)

20
Dot

co \

[Data when trigger condition is meﬂ

[Caill
< T
Count 2048 Timefsec.] Step Progiam
Word device{Curent valug)
[tebi =] [oecmal =]
2048 -2047 -2046 -2045 -2044 -2043 204 &
[53] 0 o 1} 1} 1} o 1}
D2 0 o 1} 1} 0 o 1}
o100 15569 15559 15559 15559 15569 15559 155¢
D300 5458 5458 -5458 5458 5458 5458 545
=]
<l [
Count -2048 Timelsec.] Step Program
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(f) The execution status of the sampling trace function is stored in the special
relay (SM800, SM802, SM804 and SM805).

If an error occurs while the sampling trace function is used, SM826 turns

on. By using special relays in a sequence program, the execution status of

the sampling trace function can be checked.

1) After the "trace data" and "trace conditions" set using GX Developer
are written to the Process CPU, SM800 (sampling trace ready) turns
on. SM800 indicates whether the sampling trace can be executed or
not.

2) When a sampling trace start request is accepted, the sampling trace
starts and SM802 (sampling trace executing) turns on. SM802
indicates whether the sampling trace is executed or not.

« A trace from GX Developer starts.
* SM801 is turned on.

3) When a next trigger condition is satisfied, SM804 (after sampling trace
trigger) turns on. SM804 indicates whether the trigger conditions are
satisfied or not.

« A trigger from GX Developer executed.
» The TRACE instruction is executed.
* SM803 is turned on.

4) After the sampling trace is completed, SM805 (sampling trace
complete) is turned on.

Trigger SM801 SM801 Trigger Trace
execution OFF ON execution complete
| Number of | | Number of |
| trace after | trace after |
I trigger ,Clear the trace count I trigger |

SM800
(Sampling trace ready)

(Sampling trace start) 1

SM802
(Sampling trace executing)

1
1
|
SM801 b |
1
1
1
1

|

l

SM803 l
(Sampling trace trigger) }
|

|

SM804
(After sampling trace trigger)

SM805
(Sampling trace complete)

When trace is interrupted from GX Developer, the SM800 is also turned off.
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(g) Trace interrupt
1) When SM801 (sampling trace start) is turned off during sampling trace,
the sampling trace is interrupted.
In the meantime, the number of traces is cleared.

2) When turning on SM801 again, trace is restarted.

Trigger SM801 SM801 Trigger Trace
execution OFF ON execution complete
| Number of | | Number of |

| trace after trace after

| |
| ] ]
' trigger | Clear the trace count ! !

trigger

SM800

I
I
]
I
]
I
I
I
:
]
(Sampling trace ready) !
I
I

(Sampling trace start) s

SM802
(Sampling trace executing)

1
1
|
SM801 b |
1
1
1
1

|

1

|

SM803 |
(Sampling trace trigger) }
|

|

SM804
(After sampling trace trigger)

SM805
(Sampling trace complete)

When trace is interrupted from GX Developer, the SM800 is also turned off.
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(2) Operation Procedure
The sampling trace operation is performed in the following procedures:
Each operation is performed on the "Sampling trace" dialog box within the online
mode trace menu.
(@ Trace Device Setting
Set the device to perform sampling trace at the "Trace data" tab screen in
the "Sampling trace" dialog box.

Sampling trace
Execute and status  Trace data ] Conditions l Close
J | | Read file...
Wwiite file...
Device zpecification Delets file
Bit device wiard device Bead from PLC
Device | Tupe & Device (= |
k40 - oo WWite to PLC
M1 -] o1
To Conhect > | | D2 |
TO Coil i D3 Trace result...
Co Connect = |
Co Coil hd
BO hd
|
1) Bit Device

Maximum of 50 bit devices can be set as follows.
*X,DX,Y DY, M, L, F, SM, V, B, SB

* T(contact), T(coil), ST(contact), ST(coil)
 C(contact), C(coil)

«JLAX, JLAY,JAB, J_\SB,BLLAS

2) Word Device
Maximum of 50 word devices can be set as follows.
* T(current value), ST(current value), C(current value), D, SD, W, SW,
R, Z, ZR,
«ULNG, I AW, JLASW
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(b) Setting the Trace Condition
Set the trace condition at the "Conditions" tab screen in the "Sampling
trace" dialog box.
The trace condition setting can set to "No. of traces", "Trace point setup”,
"Trigger point setup”, and "Additional trace information”.

Sampling trace

Execute and status] Trace data  Conditions l Cloze

Mo.of races Additional trace information Fread file
Ma.of times 072 | Times ™ Time Q
After b [~ Stepno. L
&f tngger 1024 <1 Tines write file...
nurnber of times ™ Program names
} Delete file. .
Trace point zetup
|Each scan ﬂ | e [ Device Current value/Condition icaclionlEe
— ~ | = Wite to PLE
s | | =
Trace result. .
: | | []

Trigger point zetup

At the time of trigger operation Current walue/Condition
- '

|| P
o [ |F
—

1) No. of traces
a) The "No. of times" sets the number of times to execute the
sampling trace from trace execution to trace complete.

b) The "After trigger number of times" sets the number of times to
executes the sampling trace from trigger execution to trace
complete.

ﬁ Trace start li Trigger point —— Trace complete

After trigger number
of traces

No. of times (Number of total times)

¢) The setting range for each number of times is shown below:
(After trigger number of times) < (No. of times) < (8192)
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2) Trace Point Setup
This sets the timing to collect trace data. Select one from the
following:
a) Each Scan
Collects trace data for every scan (END processing).
b) Interval
Collects trace data at specified times.
c) Detailed
Sets the device and step no. The setting method and trace data
sampling timing is the same as mentioned in section 7.9.1., (when
setting the monitor condition.)
The devices that can be set in the detailed condition are as
follows:
e Bit Device :X,Y,M,L,F,SM,V, B, SB, T(contact),
ST(contact), C(contact), J__AX, J_\Y, J _\B, J
_ASB,BL_\S
» Word Device : T(current value), ST(current value),C(current
value), D, SD, W, SW, R, Z, ZR, U _\G, J _\w, J
_Asw
The following attributes can be set for the above devices:
* Bit device number of digits specification
» Word device bit number specification

3) Trigger Point setup
This sets the point to execute the trigger. Select one from the
following:
a) At the time of TRACE order:
The time of execution of TRACE instruction is set as the trigger.
b) At the time of trigger operation:
The trigger operation from GX Developer device is set as the
trigger.
c) Detailed setting
The device and step number is set. The setting method and
trigger execution timing is the same as mentioned in Section
7.9.1., (the monitor condition setting.)

4) Additional trace information
The information to be added for every trace is set. Multiple items can

be selected from the following (of none of the items have to be
selected):

a) Time

Stores the time when the trace was executed.
b) Step No.

Stores the step number when the trace was executed.
c) Program Name

Stores the program name that executed the trace.
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(c) The created trace data and trace condition is written to the memory card.
The trace file is written to the memory card (SRAM card).
The trace file is written to the memory card (SRAM card) from the "Write to
PLC" dialog box in the "Sampling Trace" dialog box.
The files are written in the memory card (SRAM card) with file names, so
multiple trace files can be stored.

(d) Sampling trace is executed.
The sampling trace is executed at the " Execute and status" tab screen in
the "Sampling Trace" dialog box.

Sampling trace
race data] Eondltlons] Close
Operation Trace status §
£ Statt Settings Current Fead file...
. art frace
g Total Times Times L
top trace Execute it file...
" Execute tigger After trigger Times Times
" Regist race . Delete file...
Trace Start monitar
[For start trace fram Program)
Fiead from FLC
Trace data [Conditions+Fesults] storing dest. .
“wirite to PLC
Target memary | J
File name .
|MA|N Dlsplays onIy when Trace result...
Trace condition "Display Status" is selected

% Ewxecute by avenariting the conditions on the PLC sige

™ Execute by following conditions written on the PLC side

"Operation", "Trace data (Condition + Results) storing dest", and "Trace

condition" can be set when "Execute and Status" is displayed.

1) Atthe "Operation" section, select one of the following:

* Start trace
The trace is started. Starts to count the trace count.
* Stop trace
The trace is interrupted. The total trace count and trace count after
trigger are cleared. (When restarting trace, select "Start trace" again.)
* Execute trigger
Starts to count the trace count after trigger. The trace is complete
when the trace count reaches the specified trace count after trigger.
* Regist trace
Registers trace data when a program is executed.

2) Inthe "Trace data (Conditions+Results) storing dest." section, specify a
file name of a file in which to store trace data and trace conditions.
Trace results are also stored in a selected file with a specified file
name.
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3) Atthe "Trace Condition" section, select one of the following:
 Execute by overwriting the conditions on PLC side.
Overwrites trace condition to the existing trace file.
* Execute by following conditions written on PLC side
Executes the program with the conditions in the trace file specified in
"Trace Data (Condition + Results) storing dest".

Read the trace results form the Process CPU and display the data.
1) "Read from PLC" reads the trace result from the Process CPU.
2) The read trace results appears in "Trace results" display.

POINT

Sampling trace is executed only once.
When re-executing, execute the TRACE instruction, and reset the sampling trace.

(3) Precautions

(@)

(b)

(©)

(d)
()

(f)

SRAM card is required for sampling trace.
Set the sampling trace file in the memory card (SRAM).

The sampling trace can be executed from other station on the network or
serial communication module. However, the trace cannot be executed from

multiple areas at once. The trace can only be executed from one area with
Process CPU.

The trace information (trace file) registered in the Process CPU is registered
in the SRAM card and latched. As the condition data is stored in the trace
file, even if the power is off or the Process CPU is reset, the sampling trace
can be executed under registered trace conditions.
At power on/reset of Process CPU, latched trace information is cleared in
the cases where:
» The SRAM card registered in a trace file is not inserted
* The trace file is corrupted
This requires registering trace information once again by operating from
GX Developer.

To clear data, perform the latch-clear operation with the RESET/L.CLR
switch.

To perform sampling trace again after latch clear, execute sampling trace
after selecting "Regist trace".

This is performed by connecting the Process CPU and GX Developer.

While in STOP status, the Process CPU cannot read sampling trace results.
To enable the Process CPU to read the sampling trace results, enter the
Process CPU into RUN status.

When executing the sampling trace, ensure that trigger conditions cannot
be satisfied at trigger points. If the trigger conditions are met when

executing the sampling trace, they will not be recognized as trigger
conditions.
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7.13 Debug Function with Multiple Users

(1) What is Debug Function with Multiple Users?
(& This function performs debugging from multiple GX Developer connected to
Process CPU or Serial communication module at the same time.

(b) If debugging tasks are classified by process or by function, this function is
used to perform debugging of different files from multiple GX Developer at
once.

(2) Function Description
The debug function combination for multiple users are as follows:

Functions to be executed . . . .
) Write Execution time | Sampling
later|  Monitor .
) . during RUN| measurement trace
Functions being executed
Monitor O X O O
Write during RUN X O X X
Execution time measurement O X X O
Sampling trace O X O X

O : Can be performed at the same time. (However, the detailed condition can only be set from
one GX Developer. In this case, the detailed condition setting cannot be performed from
another GX Developer.)

X : Can only be performed from one GX Developer. (This function cannot be performed by the
GX Developer while it is being executed by another
GX Developer.)
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7.13.1 Multiple-user monitoring function

(1) What is Multiple-User Monitoring Function?

(&) The multiple-user monitoring operation can be performed by operating from
multiple GX Developers connected to the Process CPU or the Serial
communications module.

(b) Multiple users can monitor at the same time. By setting a station monitor
file, high speed monitoring can be performed. (It is not necessary to set
host station monitor file.)

(2) Operation Procedure
(& For multi-user monitoring operation, create a user-defined system file in the

following steps.

1) Choose "Online" — "Format PLC Memory" to open the "Format PLC
Memory" dialog box.

2) Select "program memory" from the "Target Memory list box".

3) Atthe "Format Type" section, select "Create a user setting system
area..." so that its radio button is checked.

4) Specify the desired k steps in the "System Area" text box.

(b) The follwing figure illustrates an example in which "1k step" is specified in
the "System Area" text box.

Format PLC memory
Connection target information
Cohnectian interface ICUP\"I1 PN IF'LE module
Target PLE  Hetiork o |9 Station Mo, IW PLC type IE!'IZF'H
Target memory |Program memorydDevice memany j
Farmat Type

€ Do not create 3 uzer setling system area [the neceszary system area only

% Create a user setting system area [an area which speeds up monitaring from other stations)

Syztem area I1 K. stepz
Execute I Cloge |

1) A maximum of 15 k steps can be set in 1 k step modules as a system
area. Only 1 k step can correspond to one station monitor file.
Therefore, a maximum of 15 station monitor files can be set.

(3) Precautions
(&) The detailed condition setting of the monitor can only be set from one area.
(b) Monitoring can be performed even if a station monitor file is not set, but high
speed monitoring cannot be performed.
The system area is in the same area as the program memory, so the area
of the stored program decreases when the system area is set.

(c) Once the user-defined system area is allocated, a single PLC can be
accessed from 16 stations.
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7.13.2 Multiple-user RUN write function

(1) What is Multiple-User RUN Write Function?
(&) Multiple users can write to one file or different files during RUN.
(b) To enable multiple users to write to a single file at the same time during
RUN operation, specify the desired pointer for the "write during RUN" in

advance, and then select "Relative step No. by pointer” so that its radio
button is checked.

(2) Operation Procedure

The multiple-user RUN write operation is performed in the following procedures:
(@ Select Tool from Option menu and set "After conversion writing behavior"
and "Step No. specification used in writing".

Pragram cammon | Each programl whale datal TEL I

Edit object [shift forward setting)

—After conversion wiiting behavior

% Continuous ladder block 7 w/hite during RUM [while PLT is running] Cemec] |

[Shift the program forward) ke if PLC STOP < 1)
1 ladder black % Dion't write to PLC

[Don't shift the program forward)

Comment input  Step Mo, specification uzed in writing
[T Continues during command write & Absolute step Mo [default)
Dabbes iz ey € Relative step Mo, by pointer
’]_ Checks for double coils during write BT, Ltk e D
’7 ™ Monitor [Scan time extension]

Show/don't show character string/Macro—

A

2)

Statement insertion method
|7(3" CPU statement

"GPP statement ™ Comman to all programs
= MNone [Camment/statement/note/Aliaz
/Macra]

Ladder monitar of PLS/PLF instruction
I™ Ladder monitor for FAGP spstem

1) Set "Write during RUN (while PLC is runnning)" in "After conversion
writing behavior".

2) Select "Absolute step No. (default)" or "Relative step No. by pointer" in
"Step No. specification used in writing".
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(b) The specified circuit of the pointer is displayed to write the circuit after
conversion during RUN.
The following is an example of GX Developer A writing during RUN from PO
and GX Developer B writing during RUN from P1. The program area
surrounded with |:| is the area to be written during RUN.

Area after PO in the processing ) Area after P1 in the processing
program is written during RUN. program is written during RUN.
X0 X2 X0 X2
POH ::|—M—<Y30>— POH :|—M—<V30>—
X1 . X1
H Serial -
2 communication 2
module
X3 X4 — X3 X4
P1HFH——-{SET M101 i P1HHHH——-SET M103
X5 > < X5
m = . —

{ENDIH

{ENDIH

\_ J Personal computer A Personal computer B \
(GX Developer) (GX Developer)

(3) Precautions

Precautions on "write during RUN" is the same as precautions on "write during

RUN in the circuit mode" in Section 7.10.1. For further information, see Section
7.10.1.
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7.14 Watch dog Timer (WDT)

(1) What is Watch dog Timer (WDT)?

(&) The watch dog timer is an internal sequence timer to detect Process CPU

hardware and sequence program error.

(b) When the watch dog timer expires, a watch dog timer error occurs.

The Process CPU responds to the watch dog timer error as follows:
1) The Process CPU turns off all outputs.

2) The front-mounted RUN LED turned off, and the ERR. LED starts
flickering.

3) SM1 turns ON and the error code is stored in SDO.

(c) The default value of the watch dog timer is 200 ms.

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

(2) Watch dog Timer Setting and Reset

(@)

(b)

The watch dog timer setting can be changed at the "PLC RAS" tab screen
in the “(PLC) Parameter" dialog box.

Process CPU resets the watch dog timer during the END processing.

1) When the END/FEND instruction is executed within the set value of the
watch dog timer in the sequence program and the Process CPU is
operating correctly, the watch dog timer does not time out.

2) When the scan time of a sequence program is extended due to the
Process CPU hardware error or execution of interrupt program/fixed
scan execution type program, and END/FEND instruction cannot be

executed within the set watch dog timer value, the watch dog timer
times out.

(3) Precautions

(@)

(b)

An error of 0 to 10 ms occurs in the measurement time of the watch dog

timer. Set the watch dog timer for a desired value by taking such an error
into account.

The watch dog timer is reset with the WDT instruction in the sequence
program. If the watch dog timer expires while the FOR and NEXT

instructions are repetitiously executed, reset the watch dog time with the
WDT instruction.

[FOR K10001

i ‘ Repetition

MO (1000 times)
| { WDT 3+ WDT reset
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(c) The scan time value is not reset even if the watch dog timer is reset in the
sequence program.
The scan time value is measured to the END instruction.

Internal processing time Sequencg program Internal processing time
f—/% V—%

Low speed execution type Low speed execution type

program C program C
Scan execution Scan execution Scan execution type
END 0 type program IA type program B EIND CIJ program A
T

| | |
—— ———

Next scan time

WDT reset Scan time WDT reset (QCPU internal processing)

(QCPU internal processing) I ) )
Watchdog timer measured time

Fig. 7.9 Watch dog Timer Reset

REMARK

 Scan time is the time from when the Process CPU starts processing a sequence
program at Step O until it restarts processing another sequence program with the
same filename at Step 0.
The scan time is not the same at every scan, and differs, depending on
» Whether the commands used are executed or not executed.
» Whether to execute or not an interrupt program and a fixed scan execution type

program.

*» To execute at the same scan time at every scan, use the constant scan function.

For details of the constant scan function, see section 7.2.
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7.15 Self-Diagnosis Function

(1) What is Self-Diagnosis Function
(&) The self-diagnosis is a function performed by the Process CPU itself to
diagnose whether there is an error in the Process CPU.

(b) The self-diagnosis function is used to prevent the Process CPU erroneous
operation as well as preventive maintenance.
The self-diagnosis processing detects and displays the error when an error
occurs at the Process CPU power on or during Process CPU RUN mode.
It also stops Process CPU calculations.

(2) Processing for Error Detection
(&) When the Process CPU detects an error, it turns on ERR. LEDs. When an

error is detected, special relays (SMO, SM1) are turned ON and an error
code of the error is stored in the special register SDO. When multiple errors
are detected, error codes of the latest errors are stored in the special
register SDO. For error detection, use special relays and special registers in
programs so that these devices can interlock with sequencers and
mechanical systems.

(b) The Process CPU stores 16 latest error codes. (See Section 7.16.)
The failure history can be checked in the GX Developer function PLC
diagnostics mode.
The failure history can be stored even when the power is shut off using the
battery backup.

(3) Process CPU operation at the time of error detection
(&) When an error is detected from the self-diagnosis, there are two types of

modes that the Process CPU operation can change to.

1) Process CPU calculation stop mode
The calculation is stopped on detecting an error, and all outputs of
modules are set to OFF if the outputs for the modules have been set to
"Clear (Default)" at the "Error time output mode" section in the "I/O
assignment"” tab screen within the “(PLC) Parameter" dialog box. And
output (Y) is held.
However, the outputs of the modules are held if they have been set to
"Hold" there. The output (Y) is also held.

2) Process CPU calculation continue mode
When an error is detected, the program (Instruction) area where the
error occurred is skipped and the rest of the program is executed.

(b) The calculation "continue/stop” can be set at the "PLC RAS" tab screen in
the (PLC) "Parameter" dialog box if the following error occur.
(All parameter defaults are set at "Stop".)
1) Computation error
2) Expanded Command error
3) Fuse blown
4) 1/0 module comparison error
5) Intelligent module program execution error
6) Memory card access error
7) Memory card operation error
For example, when the I/O module verification error is set to "continues”,
the calculations are continued in the I/O address before the error occurred.



7 FUNCTION

(4) Error check selection
The following error checking can be set to "yes/no" at the "PLC RAS" tab screen
in the “(PLC) Parameter" dialog box.

(All parameter defaults are set at "Yes".)

(a) Battery check
(b) Fuse blown check

(c) 1/O unit comparison

Self-Diagnosis List

MELSEC-Q

Diagnosis description

Error message

Diagnostic timing

Hardware failure

CPU error

MAIN CPU DOWN

* Always

END instruction not executed

END NOT EXECUTE

« When the END instruction is executed

RAM check

RAM ERROR

* When the power is turned on/when reset

Calculation circuit check

OPE.CIRCUIT ERR.

« When the power is turned on/when reset

Fuse blown (default... stop) **

FUSE BRAKE OFF

« When the END instruction is executed
(Default... Yes) * 2

1/O interrupt error

I/O INT ERROR

« When an interrupt occurs

Intelligent function module error

SP.UNIT DOWN

* When the power is turned on/when reset
* When the FROM/TO instruction is executed

Control bus error

CONTROL-BUS ERROR.

* When the power is turned on/when reset
* When the END instruction is executed
* When the FROM/TO instruction is executed

Momentary stop occurred

AC/DC DOWN

* Always

Battery low

BATTERY ERROR

« Always (Default...Yes) *3

Handling error

1/0 module verification (Default...
Stop) **

UNIT VERIFY ERROR

« When the END instruction is executed
(Default... Yes) * 2

Intelligent function module
allocation error

SP.UNIT LAY ERR.

* When the power is turned on/when reset
* When switched from STOP to RUN

Intelligent program execution error
(Default... Stop) * !

SP.UNIT ERROR

* When the FROM/TO instruction is executed

Intelligent function module version
error

SP.UNIT VER.ERR.

* When the power is turned on/when reset

No parameter

MISSING PARA.

« When the power is turned on/when reset

Boot error

BOOT ERROR

* When the power is turned on/when reset

Memory card operation error
(Default... Stop) * !

ICM.OPE.ERROR

* When the memory card is installed/removed

File setting error

FILE SET ERROR

* When the power is turned on/when reset

File access error
(Default.. Stop) **

FILE OPE.ERROR

* When an instruction is executed

Instruction execution not possible

CAN'T EXE.PRG.

* When the power is turned on/when reset

Parameter error

Parameter setting check

PARAMETER ERROR

« When the power is turned on/when reset
* When switched from STOP to RUN

Link parameter error

LINK PARA.ERROR

* When the power is turned on/when reset
* When switched from STOP to RUN

SFC parameter error

SFC PARA.ERROR

« When switched from STOP to RUN

Intelligent function module
parameter error

SP.PARA.ERROR

* When the power is turned on/when reset

*1:Can be changed to "Continue” in the GX Developer function parameter setting.
*2:Can be set to "No" in the GX Developer function parameter setting. Also, checking is not performed when SM251 is on.
*k3:Can be set to "No" in the GX Developer function parameter setting.

7-63
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Self-Diagnosis List (Continued from the preceding page)

Diagnosis description

Error message

Diagnostic timing

Password error

REMOTE PASS.ERR.

* When the power is turned on/when reset
* When switched from STOP to RUN

Instruction code check

INSTRUCT CODE.ERR.

* When the power is turned on/when reset
* When switched from STOP to RUN

No END instruction

MISSING END INS.

« When the power is turned on/when reset
* When switched from STOP to RUN

Pointer setting error

CAN'T SET(P)

« When the power is turned on/when reset
* When switched from STOP to RUN

Pointer setting error

CAN'T SET())

* When the power is turned on/when reset
* When switched from STOP to RUN

Operation check error (Default...
Stop) * !

OPERATION ERROR

When an instruction is executed

FOR to NEXT instruction structure
error

FOR NEXT ERROR

When an instruction is executed

CALL to RET instruction structure

Program error error

CAN'T EXECUTE(P)

When an instruction is executed

Interrupt program error

CAN'T EXECUTE(l)

When an instruction is executed

Instruction execution not possible

INST.FORMAT ERR.

When an instruction is executed

SFC program structure error

SFCP.CODE ERROR

When switched from STOP to RUN

SFC block structure error

CAN'T SET(BL)

When switched from STOP to RUN

SFC step structure error

CAN'T SET(S)

When switched from STOP to RUN

SFC syntax error

SFCP.FORMAT ERR.

When switched from STOP to RUN

SFC operation check error
(Default... Stop) **

SFCP.OPE.ERROR

When an instruction is executed

SFC program execution error

SFCP.EXE.ERROR

When switched from STOP to RUN

SFC block execution error

BLOCK EXE.ERROR

When an instruction is executed

SFC step execution error

STEP EXE.ERROR

When an instruction is executed

Watch dog error supervision WDT ERROR Always
PLC error
Program time exceeded PRG.TIME OVER Always
. * Always
Other PLC major error MULTI CPU DOWN .
* When the power is turned on/when reset
Multiple PLC . . ]
Multiple PLC consistency error CPU VER.ERR. * When the power is turned on/when reset
Other PLC minor error MULTI CPU ERR. * Always
BOOT OK BOOT OK * When the power is turned on/when reset
Annunciator check Fk sk ok ok When an instruction is executed

CHK Instruction check

<CHK>ERR 3 3 -3k 3k %

When an instruction is executed

*¢1:Can be changed to "continues” in the GX Developer function parameter setting.
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7.15.1 Interrupt due to error occurrence

The Process CPU can execute the interrupt program of the interrupt pointer that is set
as the interrupt object when an error occurs.

Only when the error set to "continue” at the "PLC RAS" tab screen in the “(PLC)
Parameter” dialog box occurs, the Process CPU executes the interrupt program
corresponding to the error. When the error set to "stop" there occurs, the interrupt
program (132) for "Stop all errors" is executed.

Interrupt pointer|Corresponding error message

132 Stop all errors -
133 Empty !
134 UNIT VERIFY ERR.

FUSE BREAK OFF
SP.UNIT ERROR

135 OPERATION ERROR
SFCP OPE.ERROR Errors that occur when the system can continue
SECP EXE.ERROR the drive mode, where or "continue" is selected from
136 ICM.OPE.ERROR "continues/stops".
FILE OPE.ERROR
137 EXTEND INS.ERR.
138 PRG.TIME OVER

CHK instruction
Annunciator detect
140 to 147 Empty

POINT

(1) The interrupt pointers 132 to 139 is at an execution disable mode when the
power is started or Process CPU is reset. When using 132 to 139, use the
IMASK instruction and El instruction to enable execution.

(2) *: The 132 interrupt program is not executed upon the following serious errors.
* MAIN CPU DOWN
* END NOT EXECUTE
* RAM ERROR
» OPE CIRCUIT ERR.

139

7.15.2 LED display when error occurs

When an error occurs, the LED located on the front of the Process CPU turns on /
flickers.

See Section 7.19 for the details on the LED operation.
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Process CPU error cancel operation can be performed only for error that can continue
the Process CPU operation.

(1) Error cancellation
(&) Procedures for error cancellation
The error cancel is performed as follows:

1)
2)

3)
4)

Resolve the cause of error.

Store the error code of the error to be canceled in the special register
SD50.

Switch special relay SM50 from OFF to ON.

The error is canceled.

(b) Status after error cancellation
When the CPU module is recovered by canceling the error, the special
relay, special register, and LED affected by the error are set to the status
before the error occurred.
When the same error occurs after canceling the error, it is logged again in
the failure history.

(c) Cancellation of annunciator
For the cancellation of the annunciator detected multiple times, only the first
detected "F" is canceled.

[Example]

POINT

When error cancellation is performed by storing the code of the error to cancel is
stored in SD50, the lower 2 digits of the code number is ignored.

When 2100 and 2111 occur in the error code and error code 2100 is canceled,
error code 2111 is canceled as well.
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7.16 Failure History

The Process CPU can store the failure history (results detected from the self-diagnosis
function and the time) in the memory.

POINT

The detection time uses the Process CPU internal clock, so make sure to set the
correct time when using the Process CPU for the first time.

(1) Storage Area
(&) The latest 16 failures are stored in the latched Process CPU failure history
storage memory.

(b) When storing more than 16, the history can be stored in the memory card
file using PLC RAS setting in the “(PLC) Parameter” box.

(¢) When the history count set in the parameter and that stored in the memory
card are different after the following operation is performed, the contents of
the memory card history file is cleared, then the 16 failure data in the
Process CPU failure history storage memory is trandferred to the history
file.

1) When the history count in the parameter history file is changed in the
middle of operation.

2) When a memory card, which has a different history count from that set
in the parameter, is mounted.

(d) The storage area in the failure history file is as follows:

Storage area File in the set memory card

Amount that can be stored |[Max. 100 (can be changed) * *

*1: When the number of storage exceed the amount that can be stored, the oldest
history is overwritten with the latest history.

POINT

Even if the failure history file set in the parameter does not exist in the memory
card, the error will not occur in the Process CPU.
The Process CPU stores the failure to the failure history storage file.

(2) Failure History Clearing Method
The failure history storage memory/failure history file are cleared using the failure
history clear in the GX Developer PLC diagnosis mode.
Data stored in both the Process CPU failure history storage memory and failure
history file within the memory card can be cleared with a failure history clear.
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The Process CPU has a few protection functions (system protect) to prevent the

program changes by a third party other than the designer (from GX Developer function
or serial communication module).
There are the following methods for system protects.

Valid
Item to protect Protect valid file Protection description Method Timi Remarks
iming
Prohibits all write/control Set the Process CPU Valid for
i
All of CPU All files instructions to the Process system setting switch Always )
devices too
CPU. SW1 on.
Memory card ) Performs drive protect for the  |Set write-protect switch
All files ) Always —
module memory card, and write protect. |on the memory card on.
Changes the attribute for each )
Programs ) Change the attribute for
] - file as follows: L
File module Device comments o o the file in the Password Always —
o 1) Read/Write display prohibit ] )
Device initial values ) o Registration.
2) Write prohibit

*The control instruction, read/write display, and write mentioned above are as follows:

ltem Description

Process CPU operation instruction by remote operation.
(Remote RUN, remote STOP, etc.)

Control instruction

Read/Write display Program read/write operations.

Wit Operation related with write processing such as program
rite

writes the program and tests.

POINT

The following functions set the “(PLC) Parameter" and Process CPU dip switches
are performed even when the Process CPU system's SW1 setup switch is set to
ON and the system protect function is activated.

* Booting from the standard ROM and the memory card

» Automatic write to standard ROM

7.17.1 Password registration

Password is used to prohibit reading and writing data of the program and comments in
Process CPU from GX Developer.

The Password Registration is set for the specified memory (program memory/standard
memory/memory card) program file, device comment file, and device initial file.

Either of the following two descriptions is to be registered.

* The file name is not displayed and read/write cannot be performed as well.

» Write cannot be performed to the file. (Read only)

If the password is registered, file operations from GX Developer cannot be performed
unless the same password is input.
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(1) Password Registration
To register the password, select GX Developer Online — Password
setup/keyword set up for writing to PLC — Register password.

Password registration/change

Password iz g2t up for the PLC and the project cumrently selected on G Developer.

(a) ——————————— Target memory IF'mgram memary/Device memory j
Data type Data name Registration | Password | Registration condition | &
1 |Program MaIN mair| Wit protect -
2 |Program MAINZ wiite protect -
3 |Progiam MAINT Write protect -
4 |Program MAINI Write protect -
5 |Program MalNg \Write protect - |-
A A

Batch Settings. | Execute I lose |

(b) (0 (d) e

Each item is described below:
(@) Targetmemory.......ccceenee.. Specifies the memory storing the file whose
password is to be registered or changed.

(b) Datatype......cccoooeriereienannnn. Displays the type of a file stored in the target
memory.

(c) Dataname ........ccccoeeeennen. Displays a filename of a file stored in the target
memory.

(d) Registration........c..ccceevueeenen. Displays an asterisks " * " that indicates a

password-protected file.
(e) Password........ccccoccvvierennnnn. Defines or changes a password.

() Registration Condition

1) Write Protect................ Write operation is restricted by a password.
(Reading is not allowed.)

2) Read/Write protect....... Read/Write operation is restricted by a
password.

3) Clear....coovviiceeiene Password is cleared.
(Sets password currently registered in
"Password".)

POINT

(1) Password-protected files are limited to program files, device comment files, and
device initial value files. Other files cannot be password-protected.

(2) The password registered to a file can not read out from the file.
If the password can not be remembered, file operation other than following can
not be performed.
» Program memory/Memory card: Format PLC memory
» Standard ROM: Write to PLC (Flash ROM)
Take notes of the password registered and keep it on hand.
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The remote password function prevents illegal access to the Process CPU by users in
remote locations.

The remote password function is enabled for use by setting it up in the Process CPU.
When the remote password function has been set, a check will be run on remote
passwords when users in remote locations attempt to access the Process CPU with
serial communication modules or Ethernet modules with modem functions.

(1) Setting up, amending and canceling remote passwords

(@)

Remote password setup

Remote passwords are set up on the GX Developer's remote password
setup screen. The GX Developer is then connected to the Process CPU
into which the remote password is to be set, and the password uploaded.
The Process CPU will transmit the remote password to specified serial
communication modules and Ethernet modules when the power supply to
the sequence is switched on or the Process CPU is reset.

(b) Amending and canceling remote passwords

It is possible to amend and cancel remote passwords by connecting the GX
Developer to the relevant Process CPU.

Remote passwords set in the Process CPU can be amended or cancelled
by setting up an amended password or canceling a remote password with
the GX Developer.

Remote passwords cannot be amended or cancelled from a remote
location.

For example, an outline of what will happen when a remote passwords is
set up, amended or cancelled from an Ethernet module is shown below.

GX Developer

Ethernet

> =
2|3 w
=7 o —
2| E 5
) o
z|2
a LO
The remote password is
transmitted to QJ71E71 A check is run on the remote password
when the power is switched
on or the system reset .. .. The remote password is
GX Developer set up,
amended
or cancelled,

and the result written in the QCPU
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password lock/unlock processing

Unlocks the Ethernet module remote passwords for the access source via
modems, serial communication modules and the Ethernet.
Access to the High Performance model QCPU is enabled if the remote password

matches up.

For example, an outline of what will happen during remote password lock/unlock
processing with an Ethernet module is shown below.

Ethernet

.. The remote password is unlocked (relesed) and access
to the QCPU is allows.
The remote password locking process is performed when
the line is closed.

GX Developer

The remote password is
transmitted to QJ71E71
when the power is switched

QJ71E71

Power supply
CPU module

—

A check is run on the remote password

on or the system reset

GX Developer
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(3) Procedure for setting up the remote password

[GX Developer] — [Remote Password] — [Remote Password Setup] screen —
[Advanced Remote Password Setup] screen.

(&) Setup screen

Remote password setup

Remote password seltings

— Pazsword settings

Pazsward I““““

— Pazzsword active module settings

Detail is required with
the QJ71E71

Cnnditinnd/

Model name | StartxY
QJ71E71 = 0000 Detail
QI71C24 = |[0lon

MHecessary setting]

Mo zetting /4 Already zet ]

Clear |

Setting completion

Cahicel

(b) Setup fields

Field Description Setup range/Selection range
Password settings Remote password entry 4 bytes, alphanumerics, special characters
Password active  |Model nhame Model selection QJ71E71/QJ71C24
module settings Start XY Module's head address setup {00004 to OFEOy
Detail — Setup/Not setup
User's connection No. User's connection No. setup Connection No. 1 to Connection No. 16

Automatic open UDP port

FTP communication port
(TCP/IP)

System
connection

GX Developer communication
port (TCP/IP)

GX Developer communication
port (UDP/IP)

HTTP port

Adds a check to the valid
remote password port

POINT

Refer to the following manuals for further details on the remote password function.
» Using Serial Communication Modules
Q Corresponding Serial Communication Module Users' Manual (Application)
» Using Ethernet Modules
Q Corresponding Ethernet Interface Module Users' Manual (Basic)
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7.18 Monitoring Process CPU System Status from GX Developer (System Monitor)

@)

(b)

It is possible to confirm the following information for Process CPUs connected to
personal computers with the GX Developer system monitor (see illustration below.)
* Installed status

* Operation status

» Module’s detailed information

* Product information

Syztem Monitor

> Installed statu

£ (©

Base I:dodule

MasterPLC-

_ _ _ _ _ _ _ _ D D * Main base

Q1zZPHCPT

L r untifuntijunti|untifuntijunti

D D(- Evpatsien
baze |
QE4 074 1 | T | e e e s | Uamns | T s | Tramne - Erpansion
D D biase2
lept{(3Zpt|ng (g [y |ng by (ng ExpatisiEn
|:| |:| o bLiase s

Erpatsian

D D s Ease 4
FRESIE

D D 9 Ease i
EEEle]

|:| |:| & base B

Erparsian
D D s LiEse T

p- Parameter status Mode

[1/0 agdressfo Jio Jso Jao Jso Jeo J7o Jeo [ T [ ]

* System moritor

o 1 z 2 4 I3 & 7 " Online module changs

Q1ZPHCPU

Inte|0utp|None|None|None|None|None|None Diagnastics... J—_(d)
1ligfut - -
ent |3Zpt|lépt|lépt|léps|lept|l6pe|lept Module's Detailed ©)
lept Infarmation...

Base Information. +—(f)

(

E— | Product Inf, List..+_(g)

Statu:

. Module spstem error

Madule erar l:‘ todule warning . Module change
Stop monitor | Cloze |

(@)

(b)

(©

(d)

Installed status

Enables the controlling CPU, the model an07 d the number of modules
mounted onto the selected base unit to be confirmed.

"Not installed" will be displayed for slots in which modules have not been
mounted.

When slots have been set as "Empty" at the "I/O assignment” tab screen in
the “(PLC) Parameter" dialog box, the module's model will not be displayed
when if a module has been mounted.

Parameter status

Enables the I/O number, the module type and the number of modules
mounted for each of the slots on the selected base unit to be confirmed.

If the operation status shows 0 empty points and an allocation error is
displayed, it means that the PLC parameter's 1/O allocation and the actual
status are different.

In this event, align the PLC parameter's 1/O allocation with the actual status
by allocating an /0.

Base

Enables the status of the modules mounted onto the base unit in use to be
confirmed.

The status will be displayed in the unit column when an error has occurred
for even one of the modules.

Diagnostics
This function is used to confirm the status of the Process CPU and errors.
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(e) Module’s detailed information
This function is used to confirm the detailed information for selected
modules.
Refer to the instruction manual for details on the relevant intelligent function
module and intelligent function modules.

() Base information
Enables the "Overall Information” and "Base Information" to be confirmed.
1) Overall information
Enables the number of base units in use and the number of modules
mounted on the base units to be confirmed.

2) Base information
Enables the base name, the number of slots, the base type and the
number of modules mounted onto the base for the selected base unit
(main base unit, additional base units 1 to 7) to be confirmed.

(g) Product Information List
Enables the individual information for mounted CPU modules, /0 modules
and intelligent function modules to be confirmed (type, series, model,
number, head 1/O, control PLC, serial No., function version.)

Serial No.  Function version

Product Information List

Slot £ Geries| Model name Points |I/0 No. | Master PLC Gerial No Ver =
QLZPHCPT

0-0 | Intelli. Q Q&4aD lept| 0000 - 040110000000000 C
0-1 Jutput Q Q¥41lrP FZpt 0010 - - -
0-2 - - None - - - - -
0-3 - - None - - - - -
0-4 - - None - - - - -
0-5 - - None - - - - -
0-& - - None - - - - -
o-7 - - None - - - - -

C5Y file creating | Cloze |
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7.19 LED Display

The Process CPU has an LED to indicate the Process CPU operation status on the
front of the Process CPU.
The display details of each LED are described below.

7.19.1 LED display

(1) The details of the LED display are shown below:

LED name

Display Description

Mode

Indicates the Process CPU mode
ON (green): Q mode (No registration of enforced ON/OFF for external I/O)
Flicker (green) : with registration of enforced ON/OFF for external 1/0O

RUN

Indicates the CPU module operation status.

On : When operating with the RUN/STOP switch at "RUN".

Off : When stopped with the RUN/STOP switch at "STOP".

Or when an error that stops operation is detected.

Flicker :When writing parameters ad programs during STOP, and when setting the RUN/STOP switch
from [STOP] — [RUN]. Perform the following operations in order to illuminate the RUN LED after
program writing.

* Set the RUN/STOP switch to [RUN] — [STOP] — [RUN].

* Reset the system with the RESET/L. CLR switch.

« Switch on the power to the PLC again.

Perform the following operations in order to illuminate the RUN LED after parameter writing.

* Reset the system with the RESET/L. CLR switch.

« Switch on the power to the PLC again.

(When the RUN/STOP switch has been set to [RUN] — [STOP] — [RUN] after the parameters
have been amended, the parameters related to intelligent function modules and other network
parameters will not be reflected back.)

ERR.

Indicates the CPU module error detection status.

On : When a self-diagnosis error that does not stop the operation (except for battery error) is
detected. (Set the operation error set mode to "continue" in the parameter mode PLC RAS
setting.)

Off : Normal

Flicker :When an error that stops the operation is detected.

When automatic write to standard ROM is complete normally (BOOT LED also flickers)

The detection status for the CHK instruction or annunciator F status is indicated.

USER On : When an error is detected with the CHK instruction, or when the annunciator is turned on.
Off : Normal
Flicker :When the latch clear is executed.
Indicates the CPU module and memory card (SRAM card) battery status.
BAT. On :When a battery error is detected due to low battery voltage.
Off : Normal
Indicates the execution status of the boot operation.
On : When the execution is complete.
BOOT
Off : When not executed.
Fricker : When automatic write to standard ROM is complete normally. (ERR. LED also flickers)
7-75 7-75
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(2) Method to turn off the LED
The LED that is on can be turned off by the following operation. (Except for the
reset operation.)

Applicable LED
ERR. | USER | BAT. | BOOT

Method to Turn LED Off

Executing the LEDR instruction after resolving the cause of
9 9 O O O X
error.

After the cause of error is resolved, cancel the error by
operating the special relay SM50 and special register SD50. O O O X
(Only for the operation continue errors.)

Turn off the LED by operating the special relay SM202 and
special register SD202.

X O X O

O :Valid X :Invalid

*1: Special relay and special register contents

SM50 ................. When switch from OFF to ON, the error is canceled for the error
code stored in the SD50.
SD50......ccoeuneee. The error code for the error to be canceled is stored.

(For further information on error codes, see the Process CPU Users
Manual (Hardware Design, Maintenance and Inspection)

SM202 ............... When turned from OFF to ON, the LED corresponding to each bit in
the SD202 is turned off.
SD202.......cccceee. This specifies the LED to turn off. (Only USER LED and BOOT LED
can be turned off.)
15 bit 8 4 0 bit
sp202[ | L w] (vo| | -
4 i
BOOT LED USER LED

1 means "turn off* and 0 means "leave on" in the setting.

The setting to turn off each LED is as follows. (All in hexadecimal.)
» When turning off both LEDs: SD202=110H

» When turning off only the BOOT LED: SD202=100H

» When turning off only the USER LED: SD202=10H

(3) Method to not display the ERR. LED, USER LED, and BAT. LED
The ERR. LED, USER LED, and BAT. LED have the same priorities explained in

Section 7.19.2.
When an error number for an LED is deleted from this priority, the LED will not

turn on even if an error with that error number occurs.
(See | POINT | in Section 7.19.2 for the setting method.)
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7.19.2 Priority setting

When multiple factors that can be displayed occur, the display is performed with the
following conditions:

1) A stop error is displayed without condition.

2) An operation continue error is displayed according to the priority factor number set
as the default.

The priority can be changed. (Set with special registers SD207 to SD209)
3) When errors with the same priority level occur, the error detected first is displayed.

The priority is set with the special registers SD207 to SD 209 in the following manner:

(Factor number default value: Hexadecimal)
15 to 1211  to 8 7 to 4 3 to 0 bit 15 to 0 bit

SD207|Priorityorder4‘Priorityorder3|Priorityorder2|Priorityorderl| = SD207| 4 ‘ 3 ‘ 2 ‘ 1 |

-~
Factor number setting area

SD208|PriorityorderS‘Priorityorder7|Priorityorder6|Priorityorder5| = SD208| 8 ‘ 7 ‘ 6 ‘ 5 |

Factor number setting area
SD209] —————1——"""|priority order 10|Priority order 9| =» sp209| 0 | o | A | 9 |

Neglected Factor number setting area
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The description and default priority for the factor number to be set in the special
registers SD207 to SD209 are as follows:

Factor number

Priority ) Description Remarks
(Hexadecimal)
1 1 AC/DC DOWN Power shutoff
UNIT VERIFY ERR. [I/O module verification error
2 2 FUSE BREAK OFF |Fuse shutoff

SP.UNIT ERROR Intelligent function module verify error
OPERATIN ERROR [Calculation error
LINK PARA. ERROR |Link parameter error

3 3 SFCP OPE.ERROR [SFC instruction calculation error
SFCP EXE.ERROR |SFC program execution error
4 4 ICM.OPE.ERROR Memory card operation error
FILE OPE.ERROR [File access error
5 5 PRG.TIME OVER Constant scan setti.ng time -tim.e up. over.
Low -speed execution monitoring time time up
6 6 CHK instruction
7 7 Annunciator
8 8 —
9 9 BATTERY ERR.
10 A Clock data

POINT

(1) When leaving the LED turned off at the error described above, set the factor
number setting area (each 4 bits), which stores the factor number
corresponding to SD207 to SD209 to "0".

[Example]
To leave the ERR. LED off when a fuse shutoff error is detected, set the
factor number setting area to "0" where the error number is "2".

le | le
| SD209—— SD208—— SD207—{

[olofafols]7[6]5][a[3]0]1]

Because the factor number "2" is not set, the ERR. LED remains off even if the
fuse shutoff is detected. In this case, even if another error with the factor
number "2" (I/O module verify error or intelligent function module verify error) is
detected, the ERR. LED remains off.

(2) Evenifthe LED is set to be turned off, error code storage is performed for SMO
(diagnosis error flag) on, SM1 (self-diagnosis flag) on, and SDO (CPU diagnosis
error register).
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7.20 Module Service Interval Time Reading*

The Process CPU can monitor the service interval time (time from service acceptance
to next service acceptance) of the intelligent function module, network module or GX
Developer. This indicates the frequency at which access to the CPU occurs from
outside.

To read the module service interval time, operate the following special relay and
special registers.

(1) Special relay

Number Name Description

Turning this relay from OFF to ON reads to SD551
and SD552 the module service interval time of the

SMSE51 Module service interval intelligent function module specified in the special
time read register SD550.
ON: Read

OFF: No processing

(2) Special registers

Number Name Description

Set the I/O number of the module whose module
L . service interval time will be measured.
Module service interval time . .
SD550 Set the I/O number of the peripheral device
measured module .
connected to the RS-232 or USB interface of the
CPU module to FFFFH.
Stores the service interval time from the module
specified in SD550 when SM551 is turned on.
SD551: 1ms units (range 0 to 65535)

SD551 to L . SD552: 100 p s units (range 0 to 900, stored at
Module service interval time .
SD552 intervals of 100 p s)
(Example) When module service interval time is
123.4ms

SD551 = 123, SD552 = 400

(Program example)
When reading the module service interval time of the intelligent function module of
X/Y160

{MOVP  H160 D550 | Sets I/O number 160 (hexadecimal) to SD550.

(SM551 ) Starts module service interval time read.

Read start signal
— |
POINT
7-79

[DMOV  SD55T D551 1 stores module service interval time into D551, D552.

To read the service interval time when access is made from GX Developer of the

other station on the network, set the I/O number of the network module.
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*: The module service interval indicates the time between a transient request such

as monitor, test, program read/write.
The access interval in cyclic communication from the network module is not

stored.
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8 COMMUNICATION WITH INTELLIGENT FUNCTION MODULE

(1) Description of intelligent function modules
Process CPU allows the use of the Q Series compatible intelligent function
modules.
The intelligent function module is a module that allows Process CPU to process
analog values or high speed pulses which cannot be processed with 1/O
modules.
For example, an analog value is converted into a digital value with the
analog/digital conversion module, one of the intelligent function modules, before
being used.

(2) Communication with intelligent function modules
The intelligent function module is equipped with memory (buffer memory) to store
the data received from or output to external devices.
Process CPU reads/writes the data from/to the buffer memory.

8.1 Communication Between Process CPU and Intelligent Function Modules

The following methods enable the communication between Process CPU and
intelligent function modules:

« Initial setting or automatic refresh setting using GX Configurator

* Device initial value

* FROM/TO instruction

« Intelligent function module device

« Instructions dedicated for intelligent function modules
The following table shows the communication timing for the communication methods
with intelligent function modules described above:

Communication timing Storage location * 1
Communication method with intelligent function High . 2
Power |Performance| STOP — |Instruction| END High *3
modules . . .
ON model QCPU| RUN | execution | processing | Performance | Intelligent
reset model QCPU
. Initial setting O O O — — O —
GX Configurator - - — —
Automatic refresh setting — — — — O O —
Device initial value O O O — — O —
FROM/TO instruction * 4 — — — ©) — @) —
Intelligent function module device *4 — — — O — @) —
Instructions dedicated for intelligent function modules P
%4 _ o o O _ ~ _
O: Can be stored. —: Cannot be stored.

REMARK

*1: Indicates whether the data (designated by the GX Configurator, of the device
initial value, etc.) is stored in Process CPU or in an intelligent function module.

*2: Represents the internal memory of Process CPU or a memory card.

*3: "Intelligent” represents an intelligent function module.

*4: Represents the program using the intelligent function module device, the
FROMI/TO instruction, or the instructions dedicated for intelligent function
modules.



8 COMMUNICATION WITH INTELLIGENT FUNCTION MODULE

MELSEC-Q

8.1.1 Initial setting and automatic refresh setting using GX Configurator

(1) Initial and automatic refresh settings of intelligent function modules
Installing the GX Configurator compatible with the intelligent function module
enables the initial setting and automatic refresh setting with GX Developer.
When the initial setting and automatic refresh setting of the intelligent function
module is designated with GX Developer, you can write/read data without
creating the program for the communication with the intelligent function module.
Moreover, you can conduct the initial setting or automatic refresh setting without
designating the buffer memory address of the intelligent function module.

(2) Setting using the GX Configurator
This section describes the example to set the initial setting and automatic refresh
setting of A/D conversion module Q64AD.
(@) Initial setting
The initial setting of Q64AD offers the following four settings:
 A/D conversion enable/disable setting
» Sampling process/averaging process setting
 Time/number of times specifying
« Average time/average number of times setting
The initial setting of Q64AD is designated on the following initial setting
screen of GX Configurator.

[Initial setting screen]
Initial setting = 3

Module information
Module model name:  GE44D0 Start 1/0 Mo 0000

Module type: A0 Conversion Module

Setting item Setting value sl
CH1 &-D converzion enable/dizable zetting Enable -
CH1 Sampling process/averaging process setting Sampling -
CH1 Time/number of times specifying Mumber of times - |
CH1 Awverage time/average number of times setting 4

[Setting range] Time: 2 to 5000 ms
Mumber of times: 4 to 62500 times

CHZ2 A4-D converzion enable/dizable zetting Enable -
CHZ Sampling process/averaging process setting Sampling v .
Details
Select input
M ake teut file End zetup Cancel
The designated initial setting data is stored in the intelligent function
module.
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(b) Auto refresh setting
For the auto refresh setting, designate the device at Process CPU to store
the following data.
* Digital output of Q64AD
» Maximum/minimum values of Q64AD
* Error code
The auto refresh setting of Q64AD is designated on the following auto
refresh setting screen of GX Configurator.

[Auto refresh setting screen]

Auto refresh setting HE

Module infarmation
Module model name: QE4AD Start 1/0 Na. ooog
todule type: 4.0 Conversion Module

Module side | Module side Transfer | PLC side | =
Setting item Buifer size Transfer direction| Device
wiord count

D1
D1z
01z

CH1 Diigital outpt value

CH2 Digital output value

CH3 Digital output value

CH4 Digital output value

CHT Mawirnurm valuz

CH1 Minirur valug

CH2 Maximum value

CH2 Minirur valug

R R B I B BV B IV Y

CH2 Mawirnum valug

Makee text file End setup | Cancel |

The designated auto refresh setting data is stored in the intelligent function
parameters of Process CPU.

REMARK

For the details of GX Configurator, refer to the manual of the intelligent function
module being used.

8.1.2 Communication using device initial value

(1) Device initial value
The device initial value is used to designate the initial setting of the intelligent
function module without using a program.
The designated device initial value is written from Process CPU to the intelligent
function module when Process CPU is turned ON, is reset, or is switched from
STOP to RUN.

(2) Designation of the device initial value
Using the device memory of GX Developer, designate the data of the intelligent
function module to be used as the device initial value.
In the device initial value setting of GX Developer, designate the range to be
used with the intelligent function module device as the device of the device initial
value.

REMARK

1) For the device initial value, see Section 10.13.2.
2) For the intelligent function module device, see Section 10.5.
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8.1.3 Communication using FROM/TO instruction

(1) FROMI/TO instruction

At the execution of the FROM/TO instruction, the data stored in the buffer
memory of the intelligent function module can be read, or data can be written to
the buffer memory of the intelligent function module.

The FROM instruction stores the data read from the buffer memory of the
intelligent function module to the designated device.

The TO instruction writes the data of the designated device to the buffer memory
of the intelligent function module.

REMARK

1) For the details of the FROM/TO instruction, refer to the following manuals.
* QCPU (Q mode)/QnACPU Programming Manual (Common Instructions)

2) For the details of the buffer memory of the intelligent function module, refer to the
manual of the intelligent function module being used.

8.1.4 Communication using the intelligent function module device

(1) Intelligent function module device

The intelligent function module device is the buffer memory of the intelligent
function module represented as a device of Process CPU in Process CPU
programs.

It enables reading data stored in the buffer memory of the intelligent function
module, or enables writing data to the buffer memory of the intelligent function
module.

(2) Difference from the FROM/TO instruction

The intelligent function module device can be handled as a device of Process
CPU, enabling the processing of data read from the intelligent function module
with one instruction.

This saves the number of steps in the entire program.

The processing speed is the total of the instruction execution time and the access
time to/from the intelligent function modules.

POINT

When reading and processing the data of the intelligent function module frequently
in the program, use the FROM instruction to read the data at one point in the
program and store and process it in a data register, instead of using the intelligent
function module device every time.

Otherwise, the intelligent function module device accesses the intelligent function
module every time the instruction is executed, resulting in longer scan time for the
program.

REMARK

For the intelligent function module device, see Section 10.5.
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8.1.5 Communication using the instructions dedicated for intelligent function modules

(1) Description of the instructions dedicated for intelligent function
modules
(8 The instructions dedicated for intelligent function modules are the

instructions that facilitate programming using the functions of the intelligent
function modules.

For example, the OUTPUT instruction, which is the instruction dedicated for
serial communication modules, allows data transmission in user-specified
message format with no handshaking protocol.

In this case, the communication is possible without considering the buffer
memory address of the objective serial communication module.

QCPU Serial communication module set the channel
/! to use by control
b15 ~ bO trans- // data
Channel mission.” /
@ :2 /_/—V 1 I E— ‘I
+2 :\ trans-
e ——— I Chaznnel ___ |missiony

(b) A completion device should be designated for the instruction dedicated for

intelligent function modules.

The designated completion device turns ON for one scan when the
execution of the instruction dedicated for intelligent function modules is
completed.

When the completion device turns ON, another instruction dedicated for
intelligent function modules can be executed to the same intelligent function
module.

To use two or more instructions dedicated for intelligent function modules to
one intelligent function module, be sure to execute the next instruction
dedicated for intelligent function modules after the completion device turns
ON.

(2) Note

(@)

(b)

If the instruction dedicated for intelligent function modules are executed and
Process CPU is switched from RUN to STOP before the completion device
turns ON, the completion device turns ON one scan later when Process
CPU is switched to RUN next time.

The instruction dedicated for intelligent function modules can be executed to
the intelligent function modules of the main base unit and extension base
unit.

The instruction dedicated for intelligent function modules cannot be
executed to the intelligent function module installed to the remote 1/0
station of MELSECNET/H.

REMARK

For the instruction dedicated for intelligent function modules and the completion
device, refer to the manual of the intelligent function module being used.
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8.2 Request from Intelligent Function Module to Process CPU
8.2.1 Interrupt from the intelligent function module

(1) Interrupt from the intelligent function module
Process CPU executes an interrupt program (150 to 1255) by the interrupt request
from the intelligent function module.
For example, the serial communication module processes the data reception by
an interrupt program when the following data communication functions are
executed.
« Data reception during the communication with no handshaking protocol
» Data reception during the communication with bi-directional protocol
Processing data reception with an interrupt program improves the data reception
speed of Process CPU.

The objective serial
communication module

——
ﬂ data transmission
Serial communication Oceurrence of
ﬂmterrupt
Main program |—| |‘--: |—| Main program |

Interrupt program
execution

(2) Setting an interrupt from the intelligent function module
To execute an interrupt program by the interrupt of the intelligent function
module, it is necessary to designate the "Intelligent function module setting
(Interrupt pointer setting)" at the "PLC system" tab screen in the “(PLC)
Parameter” dialog box.
You should also designate "System setting" at the intelligent function module.
To execute an interrupt program by the interrupt from the intelligent function
module, refer to the manual of the intelligent function module being used.

PLC CPU
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9 PARAMETER LIST

There are two types of parameters used in Process CPU's procedures: "PLC
parameters” that are used when operating a PLC and "network parameters" that are
used when connecting to the MELSECNET/H or CC-Link system.

This chapter shows a list of PLC parameters and network parameters used for

GX Developer.

For details on each setting item, refer to the section or manual indicated.

For GX Developer setting procedures, refer to the GX Developer Operating Manual.

The parameters written from the GX Developer will be validated within the QCPU in
the following cases:

» When the power supply to the PLC is switched on.

* When the CPU module is reset.

* When the CPU module changes from STOP to RUN.

However, the PLC parameter's I/O assignment switch settings and the network
parameters will be transmitted from the Process CPU to a specified intelligent function
module in the following cases, and will be validated within the intelligent function
module.

» When the power supply to the PLC is switched on.

* When the CPU module is reset.

The PLC parameter's I/0 assignment switch settings and the network parameters will
not be transmitted from the Process CPU to a specified intelligent function module
when the Process CPU is changed from STOP to RUN.

Switch the power supply to the PLC on once again (ON — OFF — ON) or reset the
Process CPU when the PLC parameter's I/0O assignment switch settings and the
network parameters have been amended.

If the Process CPU is changed from STOP to RUN after PLC parameter change
without this procedure, a PARAMETER ERROR (error code: 3000) is caused.

POINT

If the PLC parameter's 1/0O assignment switch settings and the network parameters
are changed, switch the power supply to the PLC on once again (ON — OFF —
ON) or reset the Process CPU.

Otherwise, the new PLC parameter's I/O assignment switch settings and network
parameters are not validated.
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Table 9.1 Parameter List

Item Parameter No. Description
PLC name Designate the label and comment for the CPU module to be used.
These settings do not affect CPU operation
Label 0000H Designates the label setting (name and use).
Comment 0001H Designates the comment setting.
These are the settings required for using the CPU module.
PLC system — .
Default values are available for PLC control.
Timer limit Low Speed
. - L 1000+ Designates the low speed/high speed timer settings
setting High Speed
Designates the contact which controls the CPU module's
RUN-PAUSE contacts 1001H .
RUN/PAUSE operation.
Enables/disables the remote reset operation from the GX
Remote reset 1002+
Developer.
Output mode at STOP to RUN 1003+ Designates the output(Y) mode at STOP-RUN switching.
Floating point arithmetic
processing
Intelligent functional module 100A Specifies the assignment of interrupt pointers (150 to 1255), leading
H
setting (interrupt pointer setting) I/0 Nos. and leading Sl Nos. of an intelligent function module.
Common pointer 1005+ Designates the common pointer "first No.".
Designates the number of empty slot points in the main/extension
Number of empty slots 1007+ g ) Pty P
base units.
Interrupt counter . . - "
Designates the interrupt counter "first No.
System start No.
interrupt 1008+ . . . .
. . . Specifies time intervals at which to execute interrupt pointers (128
settings Fixed scan interval
to 131).
Interrupt program/fixed scan 1008 Specifies whether to perform the high speed execution of an
H
program setting interrupt program.
o Specifies whether to bring the start of a CPU module into
Module synchronization 100CH P L ) g . .
synchronization with the start of an intelligent function module.
Specifies whether to use MELSEC-A Series special relays/special
A-PLC 100DH .
registers (SM1000/SD1000 to SM1299/SD1299).
PLC file — Designates the various files used in the CPU module.
File register 1100+ Designates the file for file registers to be used in the program.
Comment file used in a command 1101H Designates the file for comments to be used in the program.
" . Designates the file for the device initial values to be used in the
Initial Device value 1102+
CPU module.
File for local device 1103+ Designates the file for local devices to be used in the program.
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Default Value

Setting Range

Reference Section

No setting Max. of 10 characters —

No setting Max. of 64 characters —

100 ms 1 to 1000 ms(1 ms units) Section 10.2.10
10.0 ms 0.1 to 100.0 ms Section 10.2.10
No setting X0 to X1FFF Section 7.6.1
Disabled Enabled/Disabled Section 7.6.3
Previous status (produce the status of [Produce the status of an output (X) before STOP/Clear the Section 7.4

an output (X) before STOP

output (output is 1 scan later)

No setting 150 to 1255, leading I/0 No, leading S| No. Section 10.10
No setting PO to P4095 Section 10.9.2
16 points 0/16/32/64/128/256/512/1024 points Section 5.6.1
No setting CO0 to C22722 (Counter setting points can be set up to 256.) Section 10.2.11
128: 100.0 ms

129:20.0ms 0.5 t0 1000 ms (0.5 ms units) Section 10.10
131: 10.0 ms

The high speed execution is disabled.

Enable/Disable the high speed execution.

Section 4.1.3
Section 4.2.5

The start of an intelligent function
module is synchronized.

Yes/No to synchronize the start of an intelligent function
module.

Special relays/special registers after
SM1000/SD1000 are used.

Yes/NO to use the special relays/special registers after
SM1000/SD1000.

Section 10.3.2
Section 10.3.3

Not used

* Not used
* Use the same file name as the program
 Use the following file

Section 10.7

Not used

* Not used
 Use the same file name as the program
« Use the following file

Not used

* Not used
* Use the same file name as the program
« Use the following file

Section 10.13.2

Not used

* Not used
* Use the following file

Section 10.13.1
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Table 9.1 Parameter List (continued)

Item Parameter No. Description
PLC RAS — These settings are used for the RAS function.
WDT h i .
. (Watch dog timer) Set the watchdog timer of the CPU module.
setting
WDT Initial execution 30004 Set the watchdog timer for the use of an initial execution type
settings program.
. Set the watchdog timer for the use of a low speed execution type
Low speed execution
program.
Operating mode when there is an 3002+ Designates the CPU module operation mode to be established when
error an error is detected.
Error check 3001+ Designates whether or not to detect a specified error .
Constant scanning 3003H Designates the constant scanning time.
Low speed program execution 3006H Designates the time setting for low speed execution program
time execution at each scanning.
Breakdown history 3005 Dg&gnates the storage designation for the CPU module fault
history.
. These settings designate the number of points for each device, the
Device — .
latch range, and the local device range.
Device point 2000H Designates the number of device points used.
Latch(1) range . .
(Latch clear key enabled) 2001H Designates the latch range where the latch clear key is enabled.
Latch(2) range . -
(Latch clear key disabled) 2002+ Designates the latch range where the latch clear key is disabled.
Local device setting 2003H Designates the device range used for local devices.
Proaram Specifies a program name and execution conditions to write
9 several programs onto the CPU module.
Boot option Designates whether the program memory is cleared or not during
boot.
7000- Designates the boot operation program file type, data name and
Boot file setting |Boot file setting _g . . P prog ype,
destination drive.
Automatic write to Designates whether automatic refresh to the standard ROM is
standard ROM made or not.
SFC program start 80024
mode
Starting conditions 8003H Designates the SFC program start mode, starting conditions, and
SFC .
the output mode in a block stop for SFC program use.
Output mode when
the block is 8005H
stopped
9-4 9-4
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Default Value

Setting Range

Reference Section

200 ms 10 to 2000 ms (10 ms units) Section 4.2.2
No setting 10 to 2000 ms (10 ms units) Section 4.2.1
No setting 10 to 2000 ms (10 ms units) Section 4.2.3
Stop Stop/Continue Section 7.1.5
Checked Checked/Not checked Section 7.15
No setting 0.5 to 2000 ms(0.5 ms units) Section 7.2
No setting 1to 2000 ms Section 4.2.3
Record in PLC RAM Record in PLC RAM/Record in the following history file Section 7.16
X: 8 k points
Y: 8 k points
M: 8 k points
L: 8 k points
B: 8 k points . . . .
; . X(8 k points), Y(8 k points), S(8 k points), SB(2k points) and
F: 2 k points - .
SB: 2 k points SW(2 k points) are fixed.
. P Including the above points(3.7 k words), a total range of 29 k Section 10.1
V: 2 k points : . .
) . words is available. Section 10.2
S: 8 k points o .
T: 2 k points * For one device: Max. 32 k points
ST: 0 k point * Total number for the bit devices: Max. 64 k points
C: 1 k point
D: 12 k points
W: 8 k points
SW: 2 k points
No setting Only 1 range is designated for each device of B, F, V, T, ST, Section 7.3
C,D, W.
. Only 1 range is designated for each device of L, B, F, V, T, .
No setting ST.C.D,W. Section 7.3
No setting (Snly 1 range is designated for each device of M, V, T, ST, C, Section 10.13.1
. Program name, execution type (fixed scan for fixed scan .
No setting execution), file use setting, I/O refresh setting Section 4.2
Do not clear the program memory Do not clear the program memory during boot. / .
. . Section 6.6.2
during boot. Clear the program memory during boot.
Type, data name and source drive
No setting (The destination drive is automatically set in the program Section 6.6
memory.)
Do not execute automatic refreshto  [Do not execute automatic refresh to the standard ROM. / .
Section 6.6.2

the standard ROM.

Do not execute automatic refresh to the standard ROM.

See the QCPU (Q mode) / QnACPU Programming Manual
(SFC).
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Table 9.1 Parameter List (continued)

ltem Parameter No. Description
1/0 assignment — Designates the state of installation of each module of the system.
Type Designates the type of the installed module.
IO
gsesrll?n- Model name 400w Designates the model of the installed module. (Memorandum for
users who do not use the CPU module.)
Points Designates the number of points of each slot.
Start Designates the first input and output numbers of each slot.
Designates the model of the used main base unit and extension
Base model name base unit. (Memorandum for users who do not use the CPU
module.)
Designates the model of the power supply module installed to the
Standard |Power model name 4014 main and extension base units. (Memorandum for users who do
setting not use the CPU module)
: Designates the model of the extension cable. (Memorandum for
Extension cable users who do not use the CPU module)
Points Designates the number of slots of the main and extension base
units. The number of slots is designated for each base unit.
Switch setting 407H Designates various switches of the intelligent function module.
Error time output 4034 Designates whether the output is cleared or retained upon a
module stopping error of the control PLC.
H/\W error time PLC 404n Designates whether the control PLC continues operation or it is
Detailed [operation mode stopped upon a hardware error of the intelligent function module.
setting . Designates the response time of the input module, high speed
/O response time 405+ input module and 1/0 mixture module.
Control PLC 4064 DeS|gnates the control PLC of the /0 module and intelligent
function module.
. Contents of I/0 allocation, MELSECNET/Ethernet setting and CC-
Acknowledge XY assignment B Link setting can be checked.
Multiple CPU setting — Defines settings for establishment of a multiple CPU system.
No. of PLC EOOH Designates the number of CPUs used in the multiple CPU system.
Designates the operation of the multiple CPU system upon a
. stopping error of the PLC No.2 to No.4 CPU modules.
Operating mode E01x The multiple CPU system is stopped if a stopping error occurs to
the PLC No.1 (Fixed)
. . Designates whether online module change will be made or notin a
Online module change setting EO006H multiple PLC system,
Designates whether the input state of the input module and
Out of group input setting intelligent function module controlled by other PLCs are acquired
E04H or not.
Out of aroun outout settin Designates whether the output state of the output module
group oufp 9 controlled by other PLCs are acquired or not.
E0024 Designates the devices and the number of points of data transfer
Refresh settings E003 in automatic refresh between CPU modules of the multiple PLC
system.
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Default Value

Setting Range

Reference Section

* PLC CPU No.2 to No.4: PLC No.n/Empty (Designate "CPU
(empty)" for slots where no CPU module is installed.)

No setting * Input/output module and intelligent function module
* Input, high speed input, output, intelligent, input/output
mixture, interrupt
Section 5.6
No setting * 16 single-byte characters
No settin * 0 point, 16 points, 32 points, 48 points, 64 points, 128
9 points, 256 points, 512 points, 1024 points
No setting * OH to FFOH
No setting * 16 single-byte characters
No setti * 16 single-b h i
0 setting single-byte characters Section 5.3
No setting * 16 single-byte characters
No setting *2,3,5,8,10,12
No setting  See the manual of the intelligent function module to Section 7.6
be used.
Clear * Cleared/retained
Stop * Stopped/continue
Input, 1/0O mixture: 10 ms * Input, I/O mixture: 1 ms, 5 ms, 10 ms, 20 ms, 70 ms Section 7.7

High speed input: 0.2 ms

* High speed input: 0.1 ms, 0.2 ms, 0.4 ms, 0.6 ms, 1.0 ms

PLC No.1

* PLC No.1, PLC No.2, PLC No.3, No.4

Section 14.2.1

1 module

* 1 to 4 modules

Section 14.2.1

Stop all PLCs upon error of PLC No.n

« Stop or do not stop all PLCs upon an error of PLC No.n.

Section 14.2.8

Enable online module change

Enable or disable online module change.

Section 14.2.9

Do not permit inputs from outside
group

* Permit or do not permit inputs from outside the group.

Section 17.2

Do not permit outputs to outside group

* Permit or do not permit outputs to outside the group.

Section 17.2

No setting

* Setting range of each CPU: 0 to 2048 points (in 2-point
intervals) / module
Max. 4k points (4096 points) /
system

¢ Device on CPU side: B, M, Y, D, R, ZR
Devices equivalent to the number of
points set for the transmission range
from the designated device number
are occupied.

* 16 points are occupied with B, M and
Y for each point of transmission range.

* 1 point is occupied with D, W, R and ZR
for each point of transmission range.

Section 16.1
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Table 9.1 Parameter List (continued)

ltem | Parameter No. Description

Designates parameters for MELSECNET/H, Ethernet and CC-

Network parameter Link.

MELSECNET/H setting *1
No. of boards in module 5000+
Valid module during other

station access 50014
Interlink transmission parameter 5002+
Routing parameters 5003+
Network setting 5NMOH
Refresh parameters 5NM1H
Common parameter SNM2H
Station inherent parameter 5NM3H
S5NM5H
Common parameter No.2 5NMAH
Station inherent parameter

NO.2 5NMBH

Designates network parameters for MELSECNET/H.

Ethernet setting *1
No. of boards in module 9000H
Starting 1/0 No.
Network No.
Operational settings
Initial settings Designates network parameters for Ethernet.
Open settings 9NOOH
Routing information
MNET/10 routing information
FTP Parameters

E-mail setting

CC-Link setting *2
No. of boards in module CO00H
Remote input (RX)

Remote output (RY)
Remote register (RWr)
Remote register (RWw)
Special relay (SB)

Special register (SW)

Start /O No.

All connect count

Retry count

Automatic reconnection
station count

Stand by master station No.
PLC down select

Scan mode setting

Delay information setting
Station information setting
Remote device station initial
setting

CNM1H

Designates network parameters for CC-Link.

CNM2H
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Default Value

Setting Range

Reference Section

No setting * Refer to the Q Corresponding MELSECNET/H manual. —
No setting * Refer to the Q Corresponding Ethernet manual. —
No setting « Refer to the CC-Link manual. —
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*1: N and M indicate the following.
N: Indicates the module number.
M: Indicates the network type.

M Network Type

1H MELSECNET/10 mode (Control station), MELSECNET/H mode (Control station)
2H MELSECNET/10 mode (Normal station), MELSECNET/H mode (Normal station)
5H MELSECNET/H (Remote master)

AH MELSECNET/H Stand by station

*2: N and M indicate the following.
N: Indicates the module number.
M: Indicates the network type.

M Network Type
OH Master station

1H Local station

2H Standby master station
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10 DEVICES
This chapter describes all devices that can be used in the Process CPU.
10.1 Device List

The names and data ranges of devices which can be used in the Process CPU are
shown in Table 10.1 below.

Table 10.1 Device List

Default Values Parameter
] . Reference
Class Type Device Name . Designated }
Number of Points Range Used . Section
Setting Range
Input * 3 8192 points X0 to X1FFF Section 10.2.1
Output * 3 8192 points YO to Y1FFF Section 10.2.2
Internal relay 8192 points MO to M8191 Section 10.2.3
Latch relay 8192 points LOto L8191 Section 10.2.4
Bit devices Anunciator 2048 points FO to F2047 Section 10.2.5
Edge relay 2048 points VO to V2047 Section 10.2.6
Step relay * 3 8192 points SO0 to S511 / block .| Section 10.2.9
Internal user ; . - ) Changeable within X
) Link special relay * 3 2048 points SBO to SB7FF . Section 10.2.8
devices - - 29k words. *3 -
Link relay 8192 points BO to B1FFF Section 10.2.7
Timer * 1 2048 points TO to T2047 )
- B - Section 10.2.10
Retentive timer * 1 0 points (STO to ST2047)
) Counter * 1 1024 points C0 to C1023 Section 10.2.11
Word devices - - -
Data register 12288 points DO to D12287 Section 10.2.12
Link register 8192 points WO to W1FFF Section 10.2.13
Link special register * 1 2048 points SWO to SW7FF Section 10.2.14
Function input 5 points FXO0 to FX4 Section 10.3.1
Internal Bit devices Function output 5 points FYO to FY4 Section 10.3.1
system Special relay 2048 points SMO to SM2047 Unchangeable | Section 10.3.2
devices ) Function register 5 points FDO to FD4 Section 10.3.1
Word devices - _ - .
Special register 2048 points SDO to SD2047 Section 10.3.3
Link input 8192 points Jn\X0 to IN\X1FFF
) . Link output 8192 points Jn\YO to In\Y1FFF
Bit device - -
Link direct Link relay 16384 points Jn\BO to Jn\B3FFF .
) - ; - Unchangeable Section 10.4
devices Link special relay 512 points Jn\SBO to JN\SB1FF
. Link register 16384 points JN\WO to IN\W3FFF
Word device - - - .
Link special register 512 points JN\SWO to JN\SW1FF

10

10-1 10-1



10

10 DEVICES

Default Values Parameter
] . Reference
Class Type Device Name . Designated ]
Number of Points Range Used . Section
Setting Range
Intelligent
function |\ ord device  |Buffer register 65536 point un\Go'to Unchangeable | Section 10.5
module ord device uffer registe points Un\G65535 * 2 changeable ectio .
device
Index ) . . "
register Word device Index register 16 points Z0to 715 Unchangeable Section 10.6
) . ) ) . . 0to 1018 k points .
File register [Word device File register 0 points e . Section 10.7
(1 K units)
Nesting — Nesting 15 points NO to N14 Unchangeable Section 10.8
. Pointer 4096 points PO to P4095 Section 10.9
Pointers —_— - - Unchangeable -
Interrupt pointer 256 points 10 to 1255 Section 10.10
. . SFC block 320 points BLO to BL319 Section 10.11.1
Bit devices — - .
SFC transition device 512 points TRO to TR511 Section 10.11.2
Other - Unchangeable -
Network No 256 points J1 to J255 Section 10.11.3
1/0 No — U0 to UFF Section 10.11.4
Decimal constants K-2147483648 to K2147483647 Section 10.12.1
Hexadecimal constants HO to HFFFFFFFF Section 10.12.2
Constants e Real number constants E1.17549-38 to E 1 3.40282+38 Section 10.12.3
Character string )
"ABC" and "123" Section 10.12.4
constants
REMARK

10-2

*1: For the timer, retentive timer, and counter, bit devices are used for the "contact"

and the "coil", and the word device is used for the "present value".

*2: The actual number of usable points varies according to the intelligent/special
function module.
For details regarding the buffer memory's "number of points”, refer to the
Intelligent/Special Function Module Manual.
*3: Inputs, outputs, step relays, link special relays, link special registers remain at
their default values, which cannot be changed.

10-2
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10.2 Internal User Devices
Internal user devices can be used for various user applications.

The "number of usable points" setting is designated in advance (default value) for
internal user devices.

However, this setting can be changed at the "Device" tab screen in the “(PLC)
Parameter” dialog box.

[Device setting screen)]

On[H] Parameter
PLC name |F‘LE system IF‘LE file |PLE R4S é‘ﬁ‘evlc‘é“‘legram IEnnl file: IEFE I\f[l assignment I

Dig De_v. Latch[1] | Latch(1] | Latch(2] | Latch(2] Local Local

point start end start end dev. start | dev. end
16 | 8K
16 | 8K
10| 8K
10| 8K
16 | BK
10 | 2K
16 | 2K
1| 2K
10| 8K
10| 2K
10 | DK
10| 1K
10| 12K

HES Default value
ES M o
Dev. point" can be changed
Devicstotasl | 285 K words The total number of device points s up to 29 K words. for the device where a "Dev. point
The bit device total is up to 64 Kbits. value is shown in brackets.
Word device 260 K words Latch [1): It is possible to clear using the latch clear key.

Latch (2] : Clearing using the latch clear key is disabled.
Bit device 4410 K bits

Acknuw\edgeWassignmEntI Mult\plePLCSetliﬂgsl Default | Check I End | Cancel I

Input rela,

Output rela
Internal rels
Latch rels

Lirik, rels
Anhuncistor
Link special
Edae relay

Step rela

Timer
Retentive timer
Courter
Data reqister
Link reqgister
Link. special

o
:{"ioni’,—«m<g-nmv—z—<>c 5

(1) Setting range in the internal user device
The number of points for internal user devices other than the input(X), output(Y),
step relay(S), link special relay(SB), and link special registers(SW) can be
changed within a 29 k words (including 3.7 k words for an internal user device)
range, at the "Device" tab screen in the “(PLC) Parameter" dialog box.
The following gives more information.
(&) Setting range
1) The number of device points is designated in 16-point units.
2) A maximum of 32 k points can be designated for one device.
The maximum total number of points for the internal relay, latch relay,
anunciator, edge relay, link relay, link special relay, step relay, timer,
retentive timer, and counter, is 64 k points.
1 point is calculated as 2 points (1 for coil, 1 for contact) for the timer,
retentive timer, and counter.

(2) Memory capacity
Use the following expression to obtain the memory capacity of an internal user
device.
3.7 + (Bit devices capacity) + (Word devices capacity) + (Timer, retentive timer and counter capacity) < 29k

(&) For bit devices:
For bit devices, 16 points are calculated as 1 word.

(M+L+F+V+B total number of points)
16

(Bit device capacity) = (Word)
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(b) For timer (T) retentive timer (ST), and Counter (C):
For the timer, retentive timer, and counter, 16 points are calculated as 18
words.

(T, ST, C total number of points)

(Timer, retentive, counter capacity) = 16

%18 (Word)

(c) For word devices:
For data registers (D) and link registers (W), 16 points are calculated as 16
words.

(D, W total number of points)
16

(Word device capacity) = x 16 (Word)

POINT

(1) When an internal user device's "number of usable points" setting is changed,
the following files which were created under the previous setting cannot be
used as they are.

* The sequence program

» The SFC program

After changing the setting, the sequence program and SFC program must be
read from the Process CPU to GX Developer, and then they must be written
back to the Process CPU again.
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10.2.1 Inputs (X)

(1) Definition
(& Inputs transmit commands or data to the Process CPU from an external
device such as push-button switches, selector switches, limit switches,
digital switches.

* Push-button switch

O

- Selector switch Input (X)
:> Sequence
operation
- Digital switch

(b) If the input point is the Xn virtual relay inside the Process CPU, the program
uses the Xn's N/O contact or N/C contact.

on1 Virtual relay e —

R ' XClJ | Programmable
o O —\X0 b_|I O_‘ controller
LS2 ‘ X1 V

> 5 ] O
* | |
PB16
f i XF |
o0 ROmih O
.- ]
. J
Y 22
Input ladder (external device) Program

Figure 10.1 Inputs(X)

(c) There are no restrictions on the number of Xn N/O contacts and N/C
contacts used in a program, provided the program capacity is not

exceeded.

rX0 2

HI +F (Y20
No restrictions on _>|(.0 X1 .y2 o1
the quantity used. Y2|1 i + (

_|

X0

# (Y23

Figure 10.2 Input(X) Used in Program
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(2) Reading the inputs
(&) There are 2 types of input: "refresh inputs" and "direct access inputs".
1) The refresh input executes an operation with ON/OFF data. The data is

read by performing an input refresh before the sequence programs is
executed. *1

CPU module Input module
Acquisition of ON/OFF data

—ﬂ Input refresh area

ON/OFF
data

The refresh input is indicated as "X " in the sequence program.For
example, a "10" input becomes "X10".

2) The direct access input executes an operation with ON/OFF data. The

data is read from an input module when the instruction is executed. *2
CPU module Input module

| Input refresh area |

>-| Acquisition of ON/OFF data
DX10

The direct access is indicated as "DX!." in the sequence program.
For example, a "10" input becomes "DX10".

The direct access input can be made in a LD/AND/OR instruction that
uses an input in units of 1 point.

(b) Differences between refresh input and direct access input
The direct access input accesses an input module directly when an
instruction is executed, which results in slower processing speed compared
with the refresh input.
The direct access input is used only for inputting to the input module or the
intelligent function module mounted on the main base unit or extension

base unit.
The refresh input and direct access input differences are shown in Table
10.2 below.
Table 10.2 Differences Between Refresh
Item Refresh Input Direct Access Inputs
Processing speed Q12PHCPU, 0.034 45 Main base unit: 4.0us
(LD X/DX) Q25PHCPU ) Extension base unit : 4.8 us
Input module mounted on base/extension
base unit
Input of intelligent function module
mounted on base/extension base unit Usable Usable
Input of 1/0 link module mounted on
extension base unit
Input used at MI_ELSECNET/H network Usable Unusable
system or CC-Link system
REMARK

*1: See Section 4.7.1 for details on the refresh mode.
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(c) The same input number can be designated for a refresh input and a direct
access input.
If the number is used as a refresh input after being used as a direct access
input, the operation is executed with the ON/OFF data read by performing a
direct access input.

Operation is based on the ON/OFF data read at
the input refresh before sequence program
Y10 >_ operation starts

Direct access input
[Operation is based on the ON/OFF]
data read from the input module.

Y11

Operation is based on the ON/OFF data read at
the direct access input.

_|_>< o _|_><
SN =B\ =P
L1

rs

Figure 10.3 Refresh Input & Direct Access Input

POINT

(1) When debugging a program, an input (X) can be set to ON/OFF as described
below.

* OUT Xn instruction

OUT X1
ON/OFF command ¥ >—{

| ]

* GX Developer test operation

(2) An input (X) can be used in the following cases.
* Destination device for RX refresh of CC-link
« Destination device for refresh of link input of MELSECNET/H
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10.2.2 Outputs (Y)

(1) Definition
(&) Outputs give out the program control results to the external devices such as
solenoid, electromagnetic switch, signal lamp and digital display.

Signal lamp
N\ I 4
Q
output (Y) Digital display
Sequence "
operation
Contact

(b) Outputs give out the result equivalent to one N/O contact.

(c) There are no restrictions on the number of output Yn N/O contacts and N/C
contacts used in a program, provided the program capacity is not
exceeded.

Programmable g restrictions on the quantity used.

controller
X % | -

‘ — (v20 H +HH @—<
|| v20 I

o |

| X1 Y20 X2 |

- HE— (var H ||

R , |

‘ f 11 {v22 ) ‘

NG NG
Program Out ladder (external device)

Figure 10.4 Output(Y)

(2) Using outputs as internal relays (M)
"Y" corresponding to the slots installed with input modules and empty slots can
serve as internal relays (M).

@
3
Slolelel333
I ]
>8|8|8|g|g|e
BEEECC S
AHEEEEE
E—)Oc::‘):‘):
2~=1=56/6|0
[e]
o

%’_/

‘—’OUTAYNQ

L Equivalent to internal relay
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(3) Output method
(&) There are 2 types of output: "refresh outputs” and "direct access outputs".
1) The refresh output gives out the ON/OFF data to an output module by
performing an output refresh before the sequence program is
executed. *1

CPU module Output module

ON/OFF data output

| Output refresh area |

0 P
——Y10

an

The refresh output is indicated as "Y.-" in the sequence program.
For example, a "10" output becomes "Y10".

2) The direct access output gives out the ON/OFF data to an output
module when the instruction is executed.

CPU module Output module

| Output refresh area |

04—
I—(DYlO;‘ ON/OFF data output

The direct access output is indicated as "DYt-" in the sequence
program.
For example, a "10" output becomes "DY10".

(b) Differences between refresh output and direct access output
The direct access output accesses an output module directly when an
instruction is executed, which realizes shorter external output time.
However, it processes an instruction slower compared with the refresh
output.
The direct access output is used only for outputting to the output
module or the intelligent function module/special function module
mounted on the base unit or extension base unit.
The refresh and direct output differences are shown in Table 10.3 below.

Table 10.3 Differences Between Refresh Outputs & Direct Access Outputs

Iltem Refresh Input Direct Access Outputs
Processing speed Q12PHCPU, 0.068 1 Main_ base unit :_4.0u s
(OUT Y/DY) Q25PHCPU Extension base unit : 4.8 us
Output module installed at base/extension
base unit
Outputs of intelligent function module
instzlled at base?extension base unit Usable Usable
Outputs of I/0 link module installed at
extension base unit
Outputs used at MELSECNET/H network

. Usable Unusable

system or CC-Link system

REMARK

*1: See Section 4.7.1 for details on the refresh mode.
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10.2.3 Internal relays (M)

(1) Definition
(&) Internal relays are auxiliary relays which cannot be latched by the
programmable controller's internal latch (memory backup).
All internal relays are switched OFF at the following times:
* When power is switched from OFF to ON.
* When reset occurs.
* When latch clear operation is executed.

(b) There are no restrictions on the number of contacts (N/O contacts, N/C

contacts) used in the program, provided the program capacity is not
exceded.

No restrictions on the quantity used.

MO switches ON at X0 OFF to ON
X0 ¥

—| AI/ [ SET MO :|— The internal relay (MO) ON can only be used for internal

Process CPU processing, and cannot be output externally.

K20

= o >

Y20 >— MO ON/OFF information is output from the output module
to an external destination.

| M100 -
/

| M2047)

Figure 10.5 Internal Relay

(2) Procedure for external outputs

Outputs () are used to output sequence program operation results to an
external destination.

REMARK

1) Latch relays (L) should be used when a latch (memory backup) is required.
See Section 10.2.4 for details on latch relays.
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10.2.4 Latch relays (L)

(1) Definition
(&) Latch relays are auxiliary relays which can be latched by the programmable

controller's internal latch (memory backup).
Latch relay operation results (ON/OFF information) are saved even in the
following cases:
* When power is switched from OFF to ON.
* When reset occurs.
The latch is backed up by the Process CPU battery.

(b) Latch relays can be switched OFF by pertorming latch clear for the Process
CPU. However, the latch relay set as "Latch (2): Cannot clear with Latch
Clear key" at the "Device" tab screen in the “(PLC) Parameter" dialog box
cannot be turned off, even when the RESET/L.CLR switch/remote latch
clear is made for latch clear of it.

(c) There are no restrictions on the number of contacts (N/O contacts, N/C
contacts) used in the program, provided the program capacity is not
exceeded.

No restrictions on the quantity used.

LO switches ON at X0 OFF to ON.
X0 V4
O‘I/ [ SET LO :|_ The latch relay (LO) ON can only be used for internal

QCPU processing, and cannot be output externally.
K20

| T

Y20 >— LO ON/OFF information is output from the output
/ module to an external destination.
X1 LO
— |-|} L100 )
X2 LO

| L2047 -

Figure 10.6 Latch Relay

(2) Procedure for external outputs
Outputs (Y) are used to output sequence program operation results to an
external destination.

REMARK

Internal relays (M) should be used when a latch (memory backup) is not required.
See Section 10.2.3 for details on internal relays.
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(1) Definition

(@)

(b)

(©

Anunciators are internal relays used for fault detection programs created by
the user.

When anunciators switch ON, a special relay (SM62) switches ON, and the
Nos. and quantity of the anunciators which switched ON are stored at the
special registers (SD62 to SD79).
» Special relay :SM62.................... :Switches ON if even one anunciator
switches ON.
* Special register ........ccccvcverivernnnns :SD62 No. of first anunciator
which switched ON is stored here.
SDB3 ... The number (quantity) of anunciators
which are ON is stored here.
SD64 to SD79...... Anunciator Nos. are stored in the order
in which they switched ON.
(The same anunciator No. is stored at
SD62 and SD64.)
The anunciator No. stored at SD62 is also registered in the "fault history
area".

Using annunciators for a fault detection program, an equipment fault or fault
presence/absence (annunciator number) can be checked by monitoring the
special register (SD62 to SD79) when the special relay (SM62) switches
ON.

L = 1111 0] 1

The program which outputs the No. of the ON annunciator (F5) is shown below.

[Fault detection program]

X0  X10
SET B2 SM62 OFF to ON

| SD62 Oto5

SD63 0101
[BCDP D62 K4Y20 SD64 Oto5

SM62

Output of annunciator | i
No. which switched ON SD79 ‘I’

Annunciator ON detection
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(2) Anunciator ON procedure
(& Anunciator ON procedure

Anunciator operation can be controlled by the SET F.J and OUT

FL instructions.

1) The SET FiJ instruction switches the anunciator ON only at the leading
edge (OFF to ON) of the input condition, and keeps the anunciator ON
when the input condition switches OFF.

In cases where many anunciators are used, the OUT FL_ instruction
can be used to speed up the scan time.

2) The OUT FLJ instruction can switch the anunciator ON or OFF. It takes
longer to do so than the SET FLJ instruction. If the anunciator is
switched OFF by using an OUT F. > instruction, this will require the
execution of an RST Fi . or LEDR instruction. Use a SET Fi_
instruction to switch the anunciator ON.

POINT

(1) If switched ON by any method other than the SET FL_ and OUT Fi;
instructions, the anunciator functions in the same way as the internal relay.

(Does not switch ON at SM62, and anunciator Nos. are not stored at SD62,
SD64 to SD79.)

(b) Processing at anunciator ON

1) Data stored at special registers (SD62 to SD79)

a) Nos. of anunciators which switched ON are stored in order at
SD64 to SD79.

b) The anunciator No. which was stored at SD64 is stored at SD62.
c) "1"is added to the SD63 value.

SET F50 SET F25 SET F2047
S 7 T T

Sb62| o|—>| 50 50 50

sp63| o|—| 1|—| 2|—| 3

SD64| o|—>| 50 50 50

SD65| o —>| 25 25

SD66| ¢ 0| |2047| | Up to 16 annunciator
SD67 0 0 0 0 No. can be stored.
so79| o] | o | o [ 9

2) Processing at CPU
"USER" LED at High Peformance model QCPU front is ON.
(3) Anunciator OFF procedure and processing content
(& Anunciator OFF procedure

An anunciator can be switched OFF by the RST FL_, LEDR, BKRST, and

OUT FLJ instructions.

1) An anunciator No. which has been switched ON by the SET FC_
instruction can be switched OFF by the RST FL: instruction.

2) The LEDR instruction is used to switch OFF the anunciator Nos. stored
at SD62 and SD64.

3) The BKRST instruction is used to switch all the anunciator Nos. within
a specified range.
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4) The OUT FL instruction can execute ON/OFF of the anunciator No. by
the same instruction.
However, if an anunciator is switched OFF by the OUT FL_ instruction,
the "processing at anunciator OFF" (item (b) below) is not performed.

Execute the RST FiJ, LEDR or BKRST instructions after the

anunciator has been switched OFF by the OUT FL_ instruction.

Display reset input

=1

/7 Fault detection program j
\_ (Annunciator ON program) J

1) To switch OFF only the anunciators stored at SD62 and SD64:

Display reset input

N Fault detection program N
| (Annunciator ON program) |

— ——————{BKRsTP Fo K10H

SD62 and SD64 annuciators OFF
program

2) To switch OFF all anunciators which are ON:

FO to F9 OFF program

REMARK

For details on the LEDR and BKRST instruction, refer to the QCPU(Q
mode)/QnACPU Programming Manual(Common Instructions).

(b) Processing at anunciator OFF
1) Special register (SD62 to SD79) data operation at execution of LEDR
instruction

a) Anunciator No. stored at SD64 is deleted, and anunciator Nos.
stored at subsequent registers (SD65 to SD79) are moved up to
fill the empty space.

b) The anunciator No. stored at SD64 is stored at SD62.

c) "-1"is subtracted from the SD63 value.

d) If the SD63 value is "0", SM62 is switched OFF.

SETF50 SETF25 SET F2047 LEDR

SN 7 w7 N T ™
sb62| 0|—| 50 50 50| —=| 25
spe3| O|—| 1|—| 2|—| 3|—| 2
sbe4| 0|—| 50 50 50 / 25
SD65| 0 —| 25 25 / 2047
SDe6| 0 — [2047 / 0
SD67| 0 0 0 0
sorol_of [ o [ o [ o [.J9
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2) Special register (SD62 to SD79) data operation when an anunciator is
switched OFF by the RST FL_ instruction
a) The anunciator No. which was switched OFF is deleted, and alll
subsequent anunciator Nos. are moved up to fill the empty space.
b) If the anunciator No. stored at SD64 was switched OFF, the new
anunciator No. which is stored at SD64 is stored at SD62.
c) "-1"is subtracted from the SD63 value.
d) If the SD63 value is "0", SM62 is switched OFF.
SETF50 SET F25 SET F2047 RST F25
ST T T T T

SD62| O(—>| 50 50 50| —>| 50
SD63| O0|—> 1|—> 2| —> 3| —> 2
SD64| O|—=| 50 50 50 50
SD6e5| O o|—| 25 25 2047
SD66 0 0| —>|2047 / 0
Spe7| O 0 0 0 / 0
sors| o] [ o] [o [ o [ 9

3) Processing by Process CPU
If all SD64 to SD79 anunciator Nos. are switched OFF, the "USER"
LED on the Process CPU front display is switched OFF.

POINT

If an error occurs to continue operation with the higher-priority over an anunciator
when the anunciator is switched ON, eliminate the error by executing an LEDR
instruction. See Section 7.20.2 for priority. In this case, executing an LEDR
instruction will not switch the anunciator OFF. To switch the anunciator OFF, you
must first eliminate the error before executing the LEDR instruction because the
error takes priority over the anunciator.
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10.2.6 Edge relay (V)

(1) Definition
(&) An edge relay is a device which stores the operation results (ON/OFF
information) from the beginning of the ladder block.
Edge relays can only be used at contacts, and cannot be used as coils.

X0 X1 X110 Vi1

e e

Edge relay
Stores the X0, X1 and X10 operation results

(b) The same edge relay number cannot be used twice in programs executed
by the Process CPU.

(2) Edge relay applications
Edge relays are used for detecting the leading edge (OFF to ON) in programs
configured using index modification.

[Ladder example]
SM400
—| I [MOV KO 71 ]— Index register (Z1) clear

" " [FOR KlO]— Repetition (10 times) designation
xozi' vozi

{ T M0z1 >— MO0Z1 is turned ON 1 scan at leading edge of X0Z1
SM400
—| I [INC Zl:|— Increment Index Register (Z1) (+1)

[ NEXT ]— Return to FOR instruction

[Timing chart]

ON
X0 OFF i
ON
When Z1=0 | VO OFF 1 1

ON

woorr  F ] f

1 Scan

ON
X1 OFF i
ON 1scan ON at X1 leading edge
When Z1=1 V1 OFF 1
ON
M1 OFF 1

1 Scan

REMARK

1) *1: The ON/OFF information for X0Z1 is stored at the V0Z1 edge relay.
For example, the X0 ON/OFF information is stored at VO, and the X1
ON/OFF information is stored at V1.
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10.2.7 Link relays (B)

(1) Definition
(@ Alink relay is the Process CPU relay used to refresh the Process CPU from
the MELSECNET/H network module's link relay (LB) and to refresh the
MELSECNET/H network module's link relay (LB) from the Process CPU

data.
__ProcessCPU___ MELSECNET/H network module
‘ Link relay T‘ !_ Link relay !
‘ BO ‘ ‘ LBO ‘
| | Link refresh | .t Link refresh setting range
| | | J
[ ey d o |

Internal relays or latch relays can be used for data ranges not used by the
MELSECNET/H network system.

» Range where no link relay latch is performed...Internal relay

» Range where link relay latch is performed........ Latch relay

(b) There are no restrictions on the number of contacts (N/O contacts, N/C
contacts) used in the program.

No restrictions on the quantity used.

BO switches ON at X0 OFF to ON.
X0 4

—| I [ SET BO :|— The link relay (BO) ON can only be used for internal QCPU
/ processing, and cannot be output externally.

BO K20

| T

Y20 >— BO ON/OFF information is output from the output module
/ to an external destination.
X1 BO
— |_|,I/ B100 )
X2  BO

| BLFFF

Figure 10.7 Link Relay

(2) Using link relays in the network system
In order to use link relays in the network system, a network parameter setting is
required. Link relays for which no network parameter setting has been
designated can be used as internal relays or latch relays.

REMARK

1) For details on the network parameters, refer to the For Q Corresponding
MELSECNET/H Network System Reference Manual.

2) The MELSECNET/H Network Module has 16384 link relay points assigned.
Process CPU has 8192 link relay points assigned. When using subsequent points
after Point 8192, change the number of link relay points at the "Device" tab screen
in the “(PLC) Parameter" dialog box.
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10.2.8 Link special relays (SB)

(1) Definition
(@ Alink special relay indicates the communication status and error detection

of an intelligent function module, such as the MELSECNET/H Network
Module.

(b) Because link special relays are switched ON and OFF in accordance with
various problems which may occur during a data link, they serve as a tool
for identifying data link problems.

(2) Number of link special relay points

There are a total of 2048 link special relay points between SBO and SB7FF. Link

special relays are assigned at a rate of 512 points per each intelligent function

module, such as the MELSECNET/H Network Module. Link special relays are

assigned as shown below.

SBO
§ For 1st network module | *512 points

SB1FF

SB200
§ For 2nd network module | 512 points
SB3FF 2048 points
SB400
§ For 3rd network module | 512 points
SB5FF
SB600
§ For 4th network module | 512 points
SB7FF

REMARK

For details on link special relays used at the QCPU, refer to the QCPU (Q
mode)/QnACPU Programming Manual (Common Instructions).

10.2.9 Step relays (S)

A step relay is an SFC program device.
For details regarding procedures for using step relays, refer to the QCPU (Q
mode)/QnACPU Programming Manual (SFC).

POINT

Because the step relay is a device exclusively for the SFC program, it cannot be
used as an internal relay in the sequence program.

If used in this manner a SFC error will occur, and system operation will be stopped
(system down).
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Timers are of up-timing, with the time measurement beginning when the coil switches
ON, and ending (time out) when the current value exceeds the set value.
The current value matches the set value when a "time-out" occurs.
There are two types of timers: a low/high speed that allows the current value to return
to "0" when a timer coil switches OFF, and a retentive timer that retains the current
value even when a timer coil switches OFF.
Timers Timers —I: Low speed timers
High speed timers
Retentive timers —I: Low speed retentive timers

High speed retentive timers

With a timer setting (instruction format), a device is assigned for a low speed timer or
high speed timer. The OUT TO instruction is used to assign a device for a low -speed
timer. The OUTH TO instruction is used to assign a device for a high speed timer.

With a timer setting (instruction format), a device is assigned for a low speed retentive
timer or high speed retentive timer. The OUT TO instruction is used to assign a device
for a low speed retentive timer. The OUTH TO instruction is used to assign a device for
a high speed retentive timer.

[ Low-speed timers|
(1) Definition
(&) Low speed timers are valid only while the coil is ON.

(b) The time measurement begins when the timer's coil switches ON, and the
contact switches ON when a "time-out" occurs. When the timer's coill
switches OFF, the current value becomes "0", and the contact switches

OFF.
[Ladder example] ) L
X0 K10 When X0 switches ON, the TO coil switches ON, and the
| To contact switches ON 1 second later. (The low-speed timer
! measures time in 100 ms units.)

[Time chart]

ON

X0 OFF

ON

T0 coil OFF ‘
1s ]
“ION

TO contact OFF T

10-19

(2) Measurement units
(@ The default time measurement units setting for low speed timers is 100 ms.

(b) The time measurement units setting can be designated in 1 ms units within a
1 msto 1000 ms range.
This setting is designated at the "PLC system" tab screen in the “(PLC)
Parameter" dialog box.
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[ High-speed timers|
(1) Definition
@

High speed timers are valid only while the coil is ON. A high speed timer is
marked with a symbol "H".

(b) The time measurement begins when the timer's coil switches ON, and the
contact switches ON when the time elapses. When the timer's coil switches

OFF, the current value becomes "0", and the contact switches OFF.
[Ladder example]

/7 High-speed timer display
X0 H K200 | When X0 switches ON, the T200 coil switches ON, and
i T200 the contact switches ON 2 second later. (The high-speed
timer measures time in 10 ms units.)
[Time chart]
ON
X0 OFF
ON
T200 coil OFF
2s ]
“ION
T200 contact OFF ) b}

(2) Measurement units

(&) The default time measurement units setting for high speed timers is
10 ms.

(b) The time measurement units setting can be designated in 0.1ms units within
a 0.1 ms to 100 ms range.

This setting is designated at the "PLC system" tab screen in the “(PLC)
Parameter"dialog box.
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| Retentive timers|
(1) Definition
(8 Retentive timers measure the "coil ON" time.

(b) The measurement begins when the timer coil switches ON, and the contact
switches ON when a time-out (coil OFF) occurs.
Even when the timer coil is OFF, the current value and the contact ON/OFF
status are saved. When the coil is switched ON again, the time
measurement resumes from the current value which was saved.

(c) There are 2 retentive timer types: low speed retentive timer, and high speed
retentive timer.

(d) The RST TL: instruction is used to clear (reset) the current value and switch
the contact OFF.
[Ladder example]
X0 K200
I STO

X0 ON time is measured as 20 seconds when the timer
measures time in 100 ms units.

X1 Retentive timer display
I ? E RST STO When X1 switches ON, the STO contact is reset, and
the current value is cleared.
[Time chart]

X0 OFF
ON
TO coil OFF

| 15s | 55
| |

TO present value 0><1 to 150 < ><151 to 200 : >@
Present value is saved when coil switches. ON i
TO contact OFF ; 3
Contact remains ON when coil switches. Instruction execution

RST STO instruction

N

5t

X1 OFF

(2) Measurement units
(& The measurement units settings for retentive timers are the same as those
for low speed timers and high speed timers.
» Low speed retentive timer: Same as low speed timer
« High speed retentive timer: Same as high speed timer

REMARK

In order to use retentive timers, a retentive timer "number of points used" setting
must be designated at the "Device" tab screen in the “(PLC) Parameter” dialog box.
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[ Timer Processing and accuracy|

(@ When an OUT Ti_ instruction is executed, the following is processed: timer
coil ON/OFF, current value update and contact ON/OFF processing. Timer
current value update and contact ON/OFF processing are not performed at
END processing.

[Ladder example]

X0 K10
| o

[Processing at execution of OUT TO instruction]

END OUT TO END
Sequence 1 1
program
—— > Processing content
Coil ON/OFF
{ Current value update
Contact ON/OFF

(b) When the OUT TiJ instruction is executed, the current value is added to the
scan time measured at the END instruction.
If the timer coil is OFF when the OUT T. instruction is executed, the
current value is not updated.
[Ladder example]

X0 H K8
| o

[Current value update timing]

OuUT TO OuUT TO OuUT TO OUT TO OuUT TO OUT TO

END END END END END END
processing | processing | processing | processing | processing | processing
Program i T T T i T T | — T i
ON | L L o - L
X0 external input |OFF i b b b b Lo
JON | i i | i i i i i |
QcPusXxo  |OFF e
<N S S S S S N N
T0 col S s R
S T T T S A Y
TO contact OFF l L L L | ! L
10 ms 1 2;1 2 3 1!2!/1 2 3 1!2:1 2 3
| | | ! | I | | ! | I | | !
T T T T T T | T T | | T T
measurement \L ! .\ ! \i ! .'\\ : \i ! ‘\\
Measured value 1\2 ] 2 | ‘\2 ] 2 . |\2 ] 2
at END instruction ——~—— T~ ——
L RSN L a L :
TO current value 1 0+2=2 | 2+3=5 1 5+2=7 | 7+43=10
Input reading timing Timer accuracy
(+1 scan) - (1 scan time + timer time

limit setting) to 1 scan time
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(c) The timer response accuracy from when reading input (X), until when
outputing it is + (2-scan time + timer time limit setting).

[ Precautions for using timers|

The following are a few precautions regarding timer use:

(&) A given timer cannot be designated (by OUT T. ) more than once in a
single scan.
This designation results in measurement, since the timer current value is
updated at execution of each OUT TL_ instruction.
ouT ouT ouT ouT ouT

END Ti: T T END Ti: T
Sequence ! ! ! ! ! ! !

program ‘ ‘ ‘

Current value is updated.
1 Scan

(b) When a timer (for example. T1) coil is ON, the OUT T1 instruction cannot be
skipped using a CJ instruction, and so forth.

If the OUT TLJ instruction is skipped, the timer current value will not be
updated.

(c) Timers cannot be used in interrupt programs and fixed scan execution
programs.

(d) If the timer set value is "0", the contact turnes ON when the OUT Ti:
instruction is executed.

(e) If the set value changes to a value which is higher than the current value
following a timer "time-out”, the "time-out" status will remain in effect, and
timer operation will not be performed.

(f) If atimeris used at a low speed execution type program, the current value
will be added to the low speed scan time when the OUT TL_ instruction is
executed.

See Section 4.3.2 for details on the low speed scan time.

(g) If two timers are used, the ON/OFF ladders should be created as shown

below.
TO K10
_| I T1 >— 1 second measurement
following TO ON
T1 K10
—/|/|r TO >— 1 second measurement
when T1 ON
TO
_| I MO >— ON/OFF repeated every
1 second
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10.2.11 Counters (C)

Counters are "up-timing" types, with the contact being switched ON when the count
value equals the set value (count-out condition).

There are two counter types: counters which count the number of input condition start-
ups (leading edges) in sequence programs, and counters which count the number of
interrupt factor occurrences.

(1) Definition
A counter is a device which counts the number of input condition leading edges
in sequence programs.

(2) Count processing
(8@ When and OUT Ci instruction is executed, the following counter
processing occurs: coil ON/OFF, current value update (count value + 1),
and contact ON/OFF.
Counter current value update and contact ON/OFF processing are not
performed at END processing.
[Ladder example]

X0 K10
| Co

[Processing at OUT CO Instruction (X0: OFF to ON)]

END OuT COo END
Sequence ! 1
program
——> Processing content
Coil ON/OFF
[ Current value update
Contact ON/OFF

(b) The current value update (count value + 1) is performed at the leading edge
(OFF to ON) of the OUT CLJ instruction.
The current value is not updated in the following OUT C. > instruction

statuses: OFF, ON to ON, ON to OFF
[Ladder example]

X0 K10
I co

[Current value update timing]

END OUTCO  END OUTCO  END ouUT Co
Sequence ) | | | | |
program ! : :
ON : i i
X0 OFF ! ! !
' ON ! :
COcoil  OFF } ! f

) !

Current value update Current value update
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(c) Multiple counters can be used within a single scan to achieve the maximum
counting speed.
In such cases, the direct access input (DXt ) method should be used for
the counter input signals. *1

ouT ouT ouT ouT ouT
END C' Cl: C./END cCi: Cl:
Sequence ] ] ! ! ] l l
program L ‘ | ‘ J

OUT C._: execution intervals

(3) Resetting the counter
(@) Counter current values are not cleared even if the OUT C._ instruction
switches OFF. Use the RST C: _ instruction to clear the counter's current
value and switch the contact OFF.

(b) The count value is cleared and the contact is switched OFF at execution of
when the RST CLJ instruction.
[Ladder example]

X0
| [ RsT co

[Counter reset timing]

END RST CO END RST CO END RST CO
Sequence | | | | | |
program i | i
ON ! : !
X0 OFfF | ! | | i
Execution : 3 :
RSTCO OFF \ﬂ | [
instruction |
f | f

Count value cleared & contact OFF Count value cleared & contact OFF

(4) Maximum counting speed
The counter can count only when the input condition ON/OFF time is longer than
the execution interval of the corresponding OUT C _ instruction.
The maximum counting speed is calculated by the following expression:

- - 1 ,
Mamgnu(r:n counting _ %) x —[times/s] n: Duty(%) * 2
speed (Cmax) 1 T T: Execution interval of the OUT CC? instruction
REMARK

1) *1: See Section 10.2.1 for details on direct access inputs.
2) *2: The "duty" is the count input signal's ON-OFF time ratio expressed as a
percentage value.

“When T1= T2 n=— &
T1+T2

-When T1<T2 n=—12
T1+T2

X 100%

% 100%

T1 T2 |

|
lon

Count input signal OFF
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[ Interrupt counters|

(1) Definition
Interrupt counters are devices which count the number of interrupt factor
occurrences.

(2) Count processing

(@)

(b)

The interrupt counter's current value is updated when an interruption
occurs. It is not necessary to create a program which includes an interrupt
counter function.

Interrupt counter operation requires more than the simple designation of a
set value.

To use the interrupt counter for control purposes, comparison instructions
(=, <=, etc.) must also be used to enable comparisons with the set value,
with an internal relay (M), etc., being switched ON or OFF according to the
comparison result.

The figure below shows a sample program in which MO is switched ON
after 10 interrupt inputs are performed. (In this example, "C300" is the
interrupt counter No. corresponding to 10.)

H: kio  cs0 — Mo >—‘

(3) Setting the interrupt counter

(@)

(b)

10- 26

C300 10
C301 11
C302 12

C555 1255

In order to use interrupt counters, at first interrupt counter No. setting must
be designated at the "PLC system" tab screen in the “(PLC) Parameter”
dialog box.

256 points are then allocated for interrupt counters, beginning from the "first
counter No." which is designated.

If C300 is designated as the first interrupt counter No., numbers C300 to
C555 will be allocated for interrupt counters.

Interrupt counter (256 points)

t

Values corresponding to the interrupt counter No.

In order to use an interrupt counter, an "interruption permitted" status must
be established by EL1 instruction at the main routine program.
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(4) Precautions

(@)

(b)

(©)

(d)

()

One interrupt pointer is insufficient to execute interrupt counter and interrupt
program operation.

Moreover, an interrupt program cannot be executed by an interrupt counter
setting designated at the "PLC system" tab screen in the “(PLC) Parameter"
dialog box.

If the processing items shown below are in progress when an interruption
occurs, the counting operation will be delayed until processing of these
items is completed.

The count processing starts after the execution of programs is completed.
Even if the same interruption occurs again while processing of these items
is in process, only one interruption will be counted.

« During execution of sequence program instructions

« During interrupt program execution

« During execution of a fixed scan execution type program

The maximum counting speed of the interrupt timer is determined by the

longest processing time of the items shown below.

« Instruction with the longest processing time among the instructions used
in the program

* Interrupt program processing time

* The processing time of a fixed scan execution type program

The use of too many interrupt counters will increase the sequence program
processing time, and may cause a "WDT ERROR".

If this occurs, reduce the number of interrupt counters or the counting
speed for the input pulse signal.

The interrupt counter's count value can be reset by using the RST CL:
instruction in the sequence program prior to the FEND instruction.

() The interrupt counter's count value can be read out by using the sequence

10- 27

program MOV instruction.
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10.2.12 Data registers (D)

(1) Definition
(a) Data registers are memory devices which store numeric data (-32768 to

32767, or 0000H to FFFFH).

(b)

Data registers, which consist of 16 bits per point, read and write data in 16-
bit units.
b15 ~

on[ 7 1 1 | ||

(©

If the data registers are used for 32-bit instructions, the data will be stored in
registers Dn and Dn + 1. The lower 16 bits of data are stored at the data
register No. (Dn) designated in the sequence program, and the higher 16
bits of data are stored in the designated register No. + 1 (Dn + 1). For
example, if register D12 is designated in the DMOQV instruction, the lower
16 bits are stored in D12, and the upper 16 bits are stored in D13.

}—{ F————{ bmov k500000 g;g]—{

Processing object: D12, D13
p13 | Dp12 |

‘Upper 16 bits‘Lower 16 bits‘

Two data registers can store a range of numeric data from -2147483648 to
2147483647 or from OH to FFFFFFFFH.

(d) Data stored by the sequence program is maintained until another data save
operation occurs.

10-28 10-28



10 DEVICES

MELSEC-Q

10.2.13 Link registers (W)

(1) Definition
(@ Alink register is the Process CPU memory used to refresh the Process

CPU with data from the link registers (LW) of intelligent function modules
including MELSECNET/H network module.

Link registers are used to store numeric data (-32768 to 32767, or 0000+ to

FFFFR).
__Process CPU MELSECNET/H network module
Link register _I ! Link register !
WO LWO
) Link refresh
‘ ‘ Link refresh ! | | setting range
Escasssttadtadl [ e |

When used outside the MELSECNET/H network system's range, link
registers can serve as data registers.

(b) Link registers, which consist of 16 bits per point, read and write data in 16
bit units.

b15 ~
Wwn | : o i . R

b0

(c) Ifthe link registers are used for 32-bit instructions, the data is stored in
registers Wn and Wn + 1. The lower 16 bits of data are stored in the link
register No. (Wn) designated in the sequence program, and the higher 16
bits of data are stored in the designated register No. + 1 (Wn + 1).

For example, if link register W12 is designated in the DMOV instruction, the
lower 16 bits are stored in W12, and the upper 16 bits are stored in W13.

}—{ F———{ bmov k500000 yy;g]—{

Processing object: W12, W13
| wiz [ w2 |

‘Upper 16 bits‘Lower 16 bits‘

In two link register points, -2147483648 to 2147483647 or OH to
FFFFFFFFH data can be stored.

(d) Data stored by the link register is maintained until another data is save.

REMARK

The MELSECNET/H network module has 16384 link register points. The Process
CPU has 8192 link register points. When subsequent points after Point 8192 are
used for link registers, change a "number of points" setting of link registers at the
"Device" tab screen in the “(PLC) Parameter" dialog box.
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(2) Using link registers in a network system
In order to use link registers in the network system, network parameter settings
must be made.
Link registers not set in the network parameter settings can be used as data
registers.

REMARK

1) For details on network parameters, refer to the Q Corresponding MELSECNET/H
Network System Reference Manual.

10.2.14 Link special registers (SW)

(1) Definition
(&) Link special registers are used to store data on the communication status
and errors of an intelligent function

(b) Because the data link information is stored as numeric data, the link special
registers serve as a tool for identifying the locations and causes of faults.

(2) Number of link special register points
There are 2048 link special register points from SWO0 to SW7FF. The link special
register points are assigned at the rate of 512 points per intelligent function
module, such as a MELSECNET/H network module.

By default, the following points are assigned for link registers as shown below.
Link special register

SWo
S For the 1st network module | 512 points
SWI1FH
SW200
§ For the 2nd network module | 512 points
SW3FF < 2048 points
SW400
§ For the 3rd network module | 512 points
SW5FH
SW600
5 For the 4th network module | 512 points
SW7FH

REMARK

For details on link special registers used in the QCPU, refer to the QCPU(Q
mode)/QnACPU Programming Manual (Common Instructions).
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10.3 Internal System Devices

Internal system devices are used for system operations.
The allocations and sizes of internal system devices are fixed, and cannot be changed
by the user.

10.3.1 Function devices (FX, FY, FD)

(1) Definition
(&) Function devices are used in sub-routine programs with arguments to
permit data transfers between the sub-routine program with argument, and
the CALL source for that sub-routine.

N =5 T 1 -
} If FX0 and FD1 are used at the sub-routine program, and if MO and DO are designated by the sub-routine
1 CALL instruction, the MO ON/OFF data is transferred to FX0, and the DO data is transferred to FD1.

3 [Sub-routine program CALL source] [Sub-routine program] '
3 X0 [ FX0 |
| F——— cALL Po Mo Do H PO ——{mov Fp1 RO :
3 [ RET !
N i

(b) Because the function devices used for each sub-routine program CALL
source can be set, the same sub-routine program can be used without
regard to other sub-routine CALL sources.

(2) Types of function devices
There are 3 function device types: function input devices (FX), function output
devices (FY), and function register devices (FD).
(@ Function input devices (FX)

» These devices are used to designate inputs of ON/OFF data to a sub-
routine program.

« In the sub-routine program, these devices are used for reading and
processing bit data designated by sub-routine with argument CALL
instruction.

« All the QCPU bit data designation devices can be used.

(b) Function output devices (FY)
» These devices are used to designate outputs of sub-routine program
operation results (ON/OFF data) to the sub-routine program CALL source.
*» The operation results are stored at the device designated by using sub-
routine programs with arguments.
« All bit data designation devices except Process CPU inputs (X, DX) can be
used.
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(c) Function registers (FD)

* Function registers are used to designate data transfers between the sub-
routine CALL source and the sub-routine program.

» The function register 1/O condition is automatically determined by the
Process CPU. If the sub-routine program data is the source data, the data
is designated as sub-routine input data.

If the sub-routine program data is the destination data, the data is
designated as sub-routine output data.

* 1 point occupies 4 words.

The number of words used depends on an instruction in a sub-routine
program.

A one-word instruction requires 1 word.

}—1: [CALLP PO Do]—{ PO}—H [ MOV RO FDo]—{
t 5 |

The data is stored in one point (DO).

A two-words instruction requires 2 words.

}—1: {CALLP PO Doj—{ PO}—H [DMOV RO FDo]—{
t 5 |

The data is stored in two points (DO and D1).

The destination of 32-bit multiplication/division operation requires 4 words.

}—1: {CALLP PO DOJ—{ PO}—H { D% ROR10 FDO]—{
t 5 |

The data is stored in four points (DO to D3).

« Valid devices cannot be used in a sub-routine program that contains
arguments. If devices assigned for function registers are used, values of the
function registers will not correctly be returned to a calling program.

}—1: [ CALLP PO DO ]—{ PO { D RO R10 FDO
{MOV Ko D3

Since the points (DO to D3) are used
for FDO, D3 can not be used for the
sub-routine program.

* Process CPU's word data devices can be used.

REMARK

1) For a procedure for using function devices, refer to the QCPU (Q mode)/QnACPU
Programming Manual (Common Instructions).
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10.3.2 Special relays (SM)

(1) Definition

A special relay is used to store Process CPU status data.

(2) Special relay classifications
Special relays are classified according to their applications, as shown below.
(a) For fault diagnosis : SMO to SM199

(b) System information : SM200 to SM399

(c) System clock/system counter  : SM400 to SM499

(d) Scan information : SM500 to SM599

(e) Memory card information : SM600 to SM699

(f) Instruction related : SM700 to SM799

(g9) For debugging : SM800 to SM899

(h) Latch area : SM900 to SM999

(i) For A-PLC : SM1000 to SM1299
REMARK

1) For details on special relays which can be used by the Process CPU, refer to
Appendix 1.
2) *: This takes effect only after you have turned on the "Use special relay/special
register form SM1000/SD1000" check box in the "Compatibility with A-PLC"
section at the "PLC system" tab screen in the “(PLC) Parameter" dialog box.
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10.3.3 Special registers (SD)

(1) Definition
A special register is used to store Process CPU status data (diagnosis and
system information).

(2) Special register classifications
Special registers are classified according to their applications, as shown below.
(&) For fault diagnosis : SDO to SD199

(b) System information : SD200 to SD399

(c) System clock/system counter : SD400 to SD499

(d) Scan information : SD500 to SD599

(e) Memory card information : SD600 to SD699

(f Instruction related : SD700 to SD799

(g) For debugging : SD800 to SD899

(h) Latch area : SD900 to SD999

() For A-PLC : SD1000 to SD1299%
() Fuse-blown module : SD1300 to SD1399
(k) Check of I/O modules : SD1400 to SD1499

REMARK

1) For details on special relays which can be used by the Process CPU, refer to
Appendix 2.
2) *: This takes effect only after you have turned on the "Use special relay/special
register form SM1000/SD1000" check box in the "Compatibility with A-PLC"
section at the "PLC system" tab screen in the “(PLC) Parameter" dialog box.
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(1) Definition

MELSEC-Q

(&) At END processing of sequence program, a data refresh (data transfer) is
performed between the Process CPU and the MELSECNET/H network
modules. Link direct devices are used to directly access the link devices in

the MELSECNET/H network modules.

Designation method

(b)

« Link direct devices are designated by network No. and device No.

Designation method: JTi\ £

Device No.
INPUL..ciieeees X0~
Output......cceevvireeeeee YO~
Link relay.................. BO ~

- Link register............... W0 ~

- Link special relay....... SBO~

- Link special register ..SW0~

Network No.(1 to 239)

* For link register 10 (W10) of network No.2, the designation would be

"J2\W10"

}—{ F————{movp k100 32\w1o]—<

Network modules at network No.2

WO

W10

« For a bit device (X, Y, B, SB), digit designation is necessary.

Designation example : J1\K1X0, J10\K4BO

(2) Designation range

Link direct device designations are allowed for all the link devices in network

modules.

[

(&) Writing

parameters can also be designated.

Device outside the range specified by the network refresh

)

1) Writing is executed within that part of the link device range set as the
send range in the common parameters of the network parameters that
is outside the range specified as the "refresh range" in the network

refresh parameters.
Network module

Process CPU

t

Link range

T

send range

Writing range
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2) Although writing is also allowed in the "refresh range" portion of the link
device range (specified by refresh parameters), the link module's link
device data will be rewritten when a refresh operation occurs.
Therefore, when writing by link direct device, the same data should
also be written to the Process CPU related devices designated by

refresh parameter.

[Refresh parameter settings]
-Network No. : 1
*Process CPU (WO to W3F)<«—Network module (LWO0 to LW3F)

[Sequence program]

}—4[ MOV K100 W1 "100" is written to network module LW1 when
a refresh occurs.

4[ MOV w1l Jiwi 100" is written to network module LW1 when
the MOV instruction is executed.

[Writing timing]
S o1 — ~ Network module
A F—{wmov k100w Writing at . |
lnstructlon
‘ execution ‘ ‘ !
‘ —{Mov W1 JLw1 m — ‘
‘ w1 L W1 ‘

Writing at instruction execution ‘ ‘

Writing at refresh operation

3) When data is written to another station's writing range using a link
direct device, the data which is received from that station will replace
the written data.

(b) Reading
Reading by link direct device is allowed in the entire link device range of
network modules.

POINT

Only one network module capable of writing/reading link direct devices can be used
per network number.

If two or more network modules are installed at the same network number, the
network module with the lowest first I/O number will be the one that handles
writing/reading using link direct devices.

For example, if station No.1 and station No.2 network modules are installed in
network No.1 as shown in the figure below, the station No.2 network module will
handle link direct device operations.

S Network No.1
Q Q Q
> =} >
Blo| 8 | 8
E|S| E £
>g| x X<
% 1= o o
> ) E E
n () ()
N 2
0|0 . .
g Station |Station
a No.2 | No.1

N ~ Writing/reading using link direct devices not allowed
Writing/reading using link direct devices allowed

10- 36 10- 36




10 DEVICES
MELSEC-Q

(3) Differences between "link direct devices" and "link refresh”
The differences between "link direct devices" and "link refresh" are shown in
Table 10.4 below.

Table 10.4 Differences Between "Link Direct Devices" and "Link Refresh”

Item Link Direct Device Link Refresh
Link relay Ji J\K4BO or later BO or later
Program . . o
) Link register Ji \WO or later WO or later
notation - )
Link special relay J. 5\K4SBO or later SBO or later
method - - -
Link special register Ji J\SWO or later SWO or later
Number of steps 2 steps 1 step
All network module link Refresh parameter
Network module access range ) )
devices designated range
Access data guarantee range Word units (16 bits)

REMARK

1) For details on the MELSECNET/H network system, refer to the Q Corresponding
MELSECNET/H Network System Reference Manual.
2) For details on network parameters, common parameters, and network refresh
parameters, refer to the following manuals:
* Detailed information : Q Corresponding MELSECNET/H Network System
Reference Manual
* Setting procedures : GX Developer Operating Manual, Windows Version
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10.5 Intelligent Function Module Devices (UZ2\GID)

(1) Definition
(@ The intelligent function module devices allow the Process CPU to directly
access the buffer memories of intelligent function modules which are
mounted on at the main base unit and extension base units.

(b) Intelligent function module devices are designated by the intelligent function
module/special function module I/O No., and the buffer memory address.

Designation method: U \G:

Buffer memory address (setting range: 0 t016383 (decimal)) *1

Intelligent function module/special function module I/O No.

* Setting: If the 1/0 No. is a 3-digit value, designate the first 2 digits.

For X/YFO.....XIY1FO
Designate "1F"
* Setting range: O0H to FEH

When digital output values of channels (CH.1 to CH.4) of the Q64AD Type
Analog-Digital Conversion Module (X/Y20 to 2F) mounted at Slot 2 of the main
base unit are stored in DO to D3, the I/O number and the buffer memory address
are specified as shown below.

}—{ ——— Bmov u2:G11 Do K4:|—{

Q64AD

—

11| CH.1 Digital output value !
12 | CH.2 Digital output value ‘

13| CH.3 Digital output value
14 | CH.4 Digital output value

(2) Processing speed
The processing speed for intelligent function module devices is;

(&) Reading or writing the buffer memory of the intelligent function module is
rather faster than the "processing speed of FROM/TO instructions." (For
example, case of "MOV U2\G11 DQ")

(b) To conduct reading the buffer memory of the intelligent function module and
another process in a single instruction, add the "processing speed of
FROMI/TO instruction" and "processing speed of instruction" to setup the
reference value.

(For example, case of "+ U2\G11 DO D10")

If the same buffer memory of the same intelligent function module is used
two or more times in a sequence program, the processing speed can be
increased by using the FROM instruction to read that buffer memory data to
a Process CPU device.

REMARK

1) *1: For details on buffer memory addresses and applications, refer to the
intelligent function module manual.
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10.6 Index Registers (Z2)

(1) Definition
(@) Index registers are used in the sequence program for indirect setting (index
qualification) designations.
An index register point is used for index modification.

X0

——{ movp k5 20

SM400
BCD DO0Z0 K4Y30

N

(b) There are 16 index registers (Z0-Z15).

Index registers consist of 16 bits per point.

(c) Index registers, which consist of 16 bits per point, read and write data in
16bit units.

(d) If the index registers are used for 32-bit instructions, the data is stored in
registers Zn and Zn +1.
The lower 16 bits of data are stored in the index register No. (Zn)
designated in the sequence program, and the upper 16 bits of data are
stored in the designated index register No. + 1.
For example, if register Z2 is designated in the DMOV instruction, the lower
16 bits are stored in Z2, and the upper 16 bits are stored at Z3.

Processing object: 22, Z3
z3 | 2

‘Upper 16 bits‘Lower 16 bits‘

REMARK

For index madification using the index register, refer to the following manual.
QCPU (Q mode) / QnACPU Programming Manual (Common instructions)
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10.6.1 Switching between scan execution type programs and low speed execution type
programs

When switching from a scan execution type programs or low speed execution type
program to another program type, the index register (Z0 to Z15) data is saved
(protected) and reset.

(1) Index register processing at switching between scan execution type
programs and low speed execution type programs

(& When switching from a scan execution type program to a low speed
execution type program occurs, the scan execution type program's index
register data is saved, and the low speed execution type program's index
register data is restored.

(b) When switching from a low speed execution program to a scan execution
type program occurs, the low speed execution type program's index
register data is saved, and the scan execution type program's index register
data is restored.

I I [ ‘ ! | I
i Switch- o speed Switch-, N | ow speed
| . in I in i fin i
Exeoted program ‘Scanexecution N9, o onhon M9, Scanexecution N9 o o ihion
'type program | ! type program i
. ! type program !  type program

I
I
70=1 to Z0=6 2 | Z0=3
I
I I
( SavecJ | Reseti(v

Index register value

|
|
70=1 0=010 20=3 "
| |
Sa@ Reset(v SaveonReset
o ) [
Z0=0 Z0=1 Z0=1 Z0=1 Z20=1 rZ0=6

For scan execution

I
I
| I
| 1 1 Z0=6
Index register type programs i 1 1 i | :
storage area | For low speed i /V u i | y
. 1 I I )
execution type 20=0 12007 z0=0 *z0=3 | 20=3 120=37"  70=3
1 I I
| | |

program | |
|

*1: For low-speed execution type program, Z0 is changed to 3.
*k 2: For scan execution type program, Z0 is changed to 6.

(2) Exchanges of index register data
Word devices should be used for exchanges of index register data between scan
execution type programs and low speed execution type programs.
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10.6.2 Switching between scan/low speed execution type programs and interrupt/fixed scan
execution type programs

The "PLC system" tab screen in the “(PLC) Parameter" dialog box provides the option
to save (protect) or restore index register data (Z0 to Z15) when switching between a
scan execution type program and a low speed execution type program or between an
interrupt program and a fixed scan execution type program.

When not writing date to index registers check by using an interrupt program/fixed
scan execution type program, the "High speed execution" check box in the "Interrupt
program/Fixed scan program setting" section at the "PLC system" tab screen in the
“(PLC) Parameter" dialog box. This will switch between programs quickly.

(1) When the "High speed execution" check box is OFF:

(&) When the scan/low speed execution type program is switched to the
interrupt/fixed scan execution type program, the scan/low speed execution
type program's index register value is first saved, and is then transferred to
the interrupt/fixed scan execution type program.

(b) When the interrupt/fixed scan execution type program is switched to the
scan/low speed execution type program, the saved index register value is

reset.
i 1 Switch-| | |
1 Scan/low speed :ing iInterrupt program/ | Reset | Scan/low speed
Executed program ' execution type ——Fixed scan execution— > execution type
| program | itype program | | program
| | 1
| Transf,

1 0
Index register value 70=1 ered 1 701 t0 20=3*

; saved| |
Index register storage area i u i
For scan/low speed ] i Z0=0 ~70=1 i Z0=1

! 70=1
zo:14/J z0=1

execution type program

% For interrupt program, Z0 is changed to 3.

Word devices should be used to transfer index register data from an
interrupt or fixed scan execution type program to a scan or low speed
execution type program.
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(2) When the "High speed execution” check box is checked:

(&) If a scan execution type program/low speed execution type program is
switched to an interrupt program/fixed scan execution type program, index
register data will not be saved/restored.

(b) If data is written to index registers by using an interrupt program/fixed scan
execution type program, the values of index registers used for an scan/low
speed execution type program will be corrupted.

' 1Switch- i |

'Scanflow speed  iing ! Interrupt program/ | Reset | Scan/low speed
Executed program execution type — Fixed scan execution ——> execution type
| program | 1type program | |program

iTransf—i iTransf—i
erred erred

Index register value z0=1 —ered i, 70-119zo=3"—€Med ., 70-=3

Index register storage area

For scan/low speed Z0=0 Z0=0 Z0=0

execution type program

Z0=0 Z0=0

sk: For interrupt program, Z0 is changed to 3.

(c) Before writing data to index registers by using an interrupt program/fixed
scan execution type program, use the ZPUSH/ZPOP instruction to
save/restore the data.

SM400 .
10 H| [ZPUSH DGH The points after DO stores the
g data (Z0 to Z15).
S'V,I400 [ZPOP DO The data after DO is stored
! « in points (Z0 to Z15).
[IRET}H
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10.7 File Registers (R)

(1) Definition

(&) File registers are expansion devices for data registers.

(b) File register data is stored in files in the standard RAM, the memory card.
1) The standard RAM has 128k points assigned for file registers. File

registers can be used at the same processing speed as data registers.

Use a memory card if 128k or more points are assigned for file
registers.
RO

}—H MoV K100 RZJ—{
|R1

"100" is written to R2. | R2 ‘

2)

Standard RAM/Memory card

File register

(c) File registers, which consist of 16 bits per point, read and write data in 16bit
units.

b15 ~
m T T T T T T T[T T T T 11 ]

(d) If the file registers are used for 32-bit instructions, the data will be stored in
registers Rn and Rn + 1.

The lower 16 bits of data are stored in the file register No. (Rn) designated

in the sequence program, and the upper 16 bits of data are stored in the
designated file register No.+ 1.

For example, if file register R2 is designated in the DMOV instruction, the
lower 16 bits are stored in R2, and the upper 16 bits are stored in R3.

Processing object: R2, R3
R | Rz |

‘Upper 16 bits‘Lower 16 bits’

Two file registers can be used to store numeric data from -2147483648 to
2147483647 or from OH to FFFFFFFFH.

(e) The content of the file register is retained even when the power is turned off
or reset. (It is not initialized even if latch clear is performed.)

Use a sequence program to initialize the file register when the power is
turned off or reset.

For example, to clear the RO to R2047 file registers upon power-on of the
PLC, write "0" using an FMOV instruction.
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10.7.1 File register capacity

(1) Using the Standard RAM
A maximum of 128 k file register points can be stored in the standard RAM. The
standard RAM holds file registers and local devices. When local devices are not
used, all 128 k points can be assigned for file registers.

(2) Using the SRAM Card
The size of a file can be expanded at the rate of 32 k words per block, up to 32
blocks, 1017 k words. The number of expandable blocks depends on the size of
programs or device comments stored on a memory card.

(3) Using the Flash Card
The size of a file can be expanded at the rate of 32 k words per block up to 32
blocks, 1018 k words. The number of expandable blocks depends on the size of
programs or device comments stored on a memory card.

REMARK

For details regarding the Process CPU memory cards, see Section 6.1.
10.7.2 Differences in memory card access method by memory card type

File registers are stored in three types of memories: standard RAM, SRAM card, and
Flash card.
Note that the file register access method differs depending on the memory type.

How to Access Standard | SRAM Flash

RAM Card Card
Read with a user's program O O O
Write with a user's program O O X
PLC read through the device setting O O O
PLC write through the device setting O O X
Online test operation from GX Developer O O X
PLC write from GX Developer O O X
How to Modify the  |PLC write from GX Developer (Flash ROM) X X O
Stored Data Batch write from serial communication module O O X
Device write from GOT900 Series O O X
Random write command from GOT 900 Series O O X
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10.7.3 Registering the file registers

To use file registers, register the file registers with the Process CPU in the following
steps.

Setting of file register
to be used
............ "PLC file" tab screen at (PLC) "parameter"” dialog box

PLC name |PLC system  PLC file IPLE R4S |Device | Progiam |Bootfile | SFC |10 assignment |

~File reg  Initial Device

© Not used & Notused

4 {se the same fie name as the progiam. || € Use the same fie name & the program.
Conespondhy [Menoyy candpe) v]|| Covespordig [~ -]
memory memory

£ Use the following fie. 1 Use the following fle

Canesponding ~ Conresponding =
memory memory

File name: File name

Capaciy K

[1K-1018K points]

- Comment fie usedin & [~ File for local
& MNotused & Motused
" Use the same file name as the program. || Use the following fle.

Carespandng [~ || Conespordra [ -]
memory memory

1 Use the following file. ,—
Coresparding [~ - File name
memony
File name

Aucknowledge <7 assignment | bl FLC setings | Defaut | Check | Emd | Cancel |

"Use the following files" is selected.

"Not used" or "Use the same file
name as the program" is selected.

File register setting

............ Creating new device memory screen

(HE

Device Label [RD | Display | [Tebitinteger =] [oec =] [fo-R3z7e7
z [ 3 [ a]s

[pevice name[ o [ 1
zo
s

r1s
rea
sz
a0
raz
se
rsa
B
|
B

BB

F10a

R1Lz
R1z0

€

Character string]

(D

Writing of file register l

............ Online write to PLC screen

Cornecting interface  [EOMT <> [PLC madule
PLC Connection  Ftriork o [ Station Mo, Hest  PLCype [B12PH
Targetmemoty [Memory ard RAM) = Tite [
File sefection | Device data| Progrem | Common | Local | T
Faram+Pron | Selectall | Cancel al selections| toe |
=8 Progam P
[ e Password setup.

-0 Ma Related functions
L] MaIN2

i [] MAIN3 Transter setup.

(] Devics comment

[] COMMENT REsnaraset

=[] Parameter

T[] PLC/Network/Femote passord | REECEET.. |

[ File regiter Clea PLE memay.
M | —

Format PLE mema.

10l g Anange PLC memory.

& Range speciication zR [0 - 327 Create tie.
Total fres space
e Bytes

}

| Writing of the file register to the QCPU |

| Writing of the parameter to the QCPU |
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(1) Designating file registers for use
The standard RAM or the memory card file registers which are to be used in the
sequence program are determined at the "PLC file" tab screen in the “(PLC)
Parameter” dialog box.

Qn{H) Parameter =]

FLC neme | LT system LT fle |PLC RAS | Device | Frogam [Boot fie | SFC 1D assignment |

@

[ File register
b Mot used

/w‘-‘ lise the 3ame file name =% the progran,
(b) Conesponding  {Wemory card[RAM] ¥

©

memory
b~ Use the falloviing file.

Coresponding -
memory

 Iritial Device value

& Not used

€ Use the same file name as the program.
Corresponding B
memary

€ Use the following file.
Corresponding ~
memory

£ Use the same file name as the program.
Conesponding —
memory

 Use the following file.
Conespanding -
memory
File name

File name File name
Capacity [ «
(K-108K points]
- Camment file used in & command [~ File for Iocal devi
& Hotused @ Not used

 Usethe following fle
Coresponding [~ ]
memory
File mame:

Acknowledge Y sssignment| Mutipls PLC selings | Defaut | Cheek |

End | Cancel |

(& When selecting "Not used"

This setting should be selected for the following cases:

» When not using the file registers
» When designating the file registers to be used in the sequence program.
The QDRSET instruction is used to designate which file registers are to

be used.

(b) When selecting "Use the same file name as the program"

MELSEC-Q

1) This setting should be selected when the file registers having the same

2)

file name as the sequence program are to be used.

If the program is changed, the file registers are automatically changed

to conform to the new program name.

There are also cases where it is convenient to use the file registers as
local devices which can only be used with the program currently being

executed.

3) The number of file register to use can be set by writing to PLC online.

| Program A execution |‘

Synchronized

3

When file registers (A to C) having the same name as the programs (A to C) are to be used,
operation is as shown below.
At program A execution --- File register A is accessed.
At program B execution --- File register B is accessed.
At program C execution --- File register C is accessed.

3

| Program B execution |<—S\m

'

| Program C execution |<—S\m

File register A |

File register B |

File register C |
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POINT

File registers dedicated to each program may not be designated with some
instructions. Refer to the allowable device in the programming manual of each
instruction for details.

(c) When selecting "Use the following file"
1) This setting should be selected when a given file register is to be
shared by all executed programs.

2) Specify the desired parameters in the "Corresponding memory", "File
name", and "Capacity" text boxes. The Process CPU creates a file
register file with the specified parameters. If a parameter is not
specified in the Capacity test box, this may result in the following:

« If a file register file with the specified filename is stored on the
specified drive, that file register file is used.

« If a file register file with the specified filename is not found on the
specified drive, a “PARAMETER ERROR (3002)” will occur.

* When an ATA card is used, a memory card (ROM) cannot be
registered with the targeted memory. If a memory card is registered
with the targeted memory, a parameter error (3000) will occur when a
file register file is written to the Process CPU.

(2) File Register Setting
Use the device memory screen to specify a filename of a file register file.

@
Device Label [RO K -] Display [16-bit integer | [oec -] [RO-R327E7 :,‘
Device name| 0 1 2 3 4 5 5 7 |chac string =
RO 0] o o o o o o 0. . _‘
Ra [ 0 0 0 0 0 0 of.. ..
RLE o o o o o o o of.. -
R24 o o o o o o o 0. . ‘.
R3z 0 0 0 0 0 0 0 of.. ..
R40 o o o o o o o of.. -
R48 o o o o o o o .. -
Rs6 0 0 0 0 0 0 0 o[~ ..
R4 0 0 0 0 0 0 0 af.. -
R72 [ 0 0 0 0 0 0 0. . \
R&0 [ [ [ [ [ [ [ of.. .. T (b)
Res 0 0 0 0 0 0 0 0 ..
R96 o o o o o o o o
RL04 0 0 0 0 0 0 0 of.
RLiz 0 0 0 0 0 0 0 0
RL20 o o o o o o o Ol e eee e s

(&) Setting the file registers
Type "Rn" in the list box to view a listing of file registers.

(b) Setting the parameters
Enter the desired data in columns to specify file registers. This step is not
needed when you specify only the capacity of file registers.
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(3) Registering the File Register File with the Process CPU
If you click on the following check boxes at the "PLC file" tab screen in the “(PLC)
Parameter” dialog box, you must register a file register file with the Process CPU:
* Not used
* Use the same file name as the program
For registration of a file register file, use the "Write to PLC" dialog box.

@

(b)

(@)

(b)

(©)

white to PLC

Cornecting interface  [COMT < [PLC module

Ntk e [ Station No.Fost - PLE type [0T2PH
emory card(RAM) =] Tie |

(d)

Related functions ——

(mEy Tiansfer setup.
ice comment
O Resord setip .
on..

B
(] File register
7 R I
File egi
£ y/hole range #urange FLC memary.

& Range specificaion ZR |0 32787 Create tite..
Y —

Fomat PLC memary. .

Total fiee sphee
volume: Bytes

(©
Selecting a memory to store file registers
Choose the standard RAM, memory card (RAM), or memory card (ROM)
from this list box to specify a memory to store file registers. If you want to use
the same filename as that of a program, store a file register file in the memory
specified in the PLC File sheet of the PLC Parameter dialog box.

Selecting a file register file
If a memory for file registers is selected, a filename of a file register file is
displayed. Select the desired filename of a file register file.

Specifying the capacity and filename

This section is used to specify the capacity of file registers and a filename
of the file register file to be written onto the Process CPU (QCPU-side
filename).

1) The capacity of file registers can be specified from ZRO0 in the units of 1
point. Note that the capacity is secured in 256 point units as a file. If file
registers cannot be assigned from ZRO, this will result in a file register
file that contains points from ZRO to the last point. For example, if the
storing range of file registers are designated from ZR1000 to ZR1791,
a file register file will contain points from ZR0 to ZR1791. Specify file
registers from ZR0 because undefined data is from ZR0 to ZR999. A
check on the capacity of file registers is made in the units of 1k points.
The capacity of file registers should be specified from RO in the units of
1k points.

(d) Storing a file register file in the Process CPU's memory

10-48

This button is used to store a file register file with the specified number of
points in the specified Process CPU's memory.
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10.7.4 File register designation method

(1) Block switching format

MELSEC-Q

The block switching format designates the number of file register points in 32k

point (RO to R32767) units.

If multiple blocks are used, switch to the block No. to be used in the RSET
instruction for further file register settings.
Settings are designated in the RO to R32767 range for each block.

— | [RSET K1 H
—[mMov Do RO

— | [RSET K2

P

——{mov Do RO

(2) Serial number access format

RO designation

for block 1

RO designation

for block 2

RO

§

R32767
RO

§

R32767

L——— R0

§

Memory card

Block 0

Block 1

Block 2

AYAYAVAVAVAVAV VaVAVAVEY

This format is used for designating file register beyond 32k points by device

name.

Multiple blocks of file registers can be used as a continuous file register.

— F——mov Do zRrs2768 H

10-49

— ———{mov Do zressssH ———

ZRO

)

ZR32767
ZR32768

)

ZR65535
—»ZR65536

§

Memory card

(Block 0)

(Block 2)

NNANNNANNANNNNN
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10.7.5 Precautions in using file registers

(1) Using file register Nos. not registered or outside the registered
range

(& When file register files are not registered in the Process CPU, no error
occurs even if reading/writing to file registers
Reading data from a file register results in the following:
*» Undefined data is stored in the standard RAM.
* "OH" is stored in a memory card.

(b) Writing/reading file register Nos. outside the registered range (points)
No error occurs even if reading/writing occurs to these file registers.
Reading data from a file register results in the following:

* Undefined data is stored in the standard RAM.
* "OH" is stored in a memory card.

(2) File register capacity check

(&) Perform a file register capacity check in the sequence program, so that
reading/writing from/to the file register is performed within the size (number
of points) set in the Process CPU.

* A file register capacity check should be executed at step 0 of programs in
which file registers are used.

« After switching to another file register file using the QDRSET instruction,
execute a file register capacity check.
» When using the RSET instruction to switch blocks, confirm that the

switching destination block has a capacity of 1k points or more before
executing the RSET instruction.

(File register capacity) > [32k points X (switching block No.) + 1k points]

(b) The available file register capacity can be checked in the file register
capacity storage register (SD 647). *1

The file register capacity is stored in SD647 in 1k point units.
The "less than 1k points" surplus portion of a file register
capacity is not stored.

In order to ensure an accurate "range of use" check, be sure

to designate the file register setting in 1k point (1024 points)
units.

REMARK

*1 : If afile register file is switched to another, the file register capacity of the
currently selected file register file is stored in SD647.
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(c) Checking the file register capacity
Check The file register capacity used for each sequence program.
Determine if the file register capacity exceeds the nhumber of points
used, on the basis of the total file register capacity set in SD647 in the

1)
2)

sequence program.

[Program example 1]
The file register "range of use" is checked at the beginning of each program.

SM400

<

"

1

/— Designates 4k points

SD647 K4 |

MO

MO Transfer command

Yo -

[Program example 2]
The file register "range of use" is checked after executing the QDRSET instruction.

[ MovP kax20 RO H

MELSEC-Q

Final file register range check
Alarm processing

Writing to file register

H|

SM400

<

0

[ QDRSET "1:ABCD'H

SD647 K4 |

MO -

MO Transfcler command

YO

r

[Program example 3]
For block switching.

SM400

MO

<

"

.

[ MoVP kax20 RO |

SD647 K33

MO

Blolcl|< switching command

Yo >

r

(3) Deleting a File Register

[ RSET K1 |

File register is changed
to drive 1 ABCD.

Final file register range
check

Alarm processing

Writing to file register

Final file register range
check

Alarm processing

Switching to block 1

To erase unwanted file register files, perform the PLC data deletion online.
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10.8 Nesting (N)

1)

)

MELSEC-Q

Definition
Nesting devices are used to nest MC or MCR master control instructions when
programming operating conditions.

Designation method with master control

The master control instructions are used to open and close the ladders' common
bus so that switching of ladders may be executed efficiently by the sequence
program.

Nesting devices must be numbered in descending order (from NO to N7) of
nested relation.

For details on how to use master control, refer to the QCPU(Q mode)/QnACPU
Programming Manual (Common Instructions).

Designated in ascending

A No. order
1 {mc | No [ m1s H

NO
nesting
control range

NO__M15
| |
B 3 Executed when condition
I i w I MC | N1 | M16 |_< "A" is satisfied.
N1”—M16
| |
— C | Executed when conditions
I I w I MC | N2 | M17 |_< "A" and "B" are satisfied.
N1 N2 N2Z_—M17 Designated in descending
nesting nesting I I ; No. order
control range| |control range : Executed when condition "

10-52

MCR

|
}
|
|
|
|

A", "B" and "C" are satisfied.
N1 is reset.

Executed when conditions
"A" and "B" are satisfied.
N1 to 2 are reset.

Executed when condition
"A" is satisfied.
NO to 2 are reset.

Executed regardless of
A, B, C condition statuses.
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10.9 Pointers (P)

10.9.1 Local pointers

10-53
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(1) Definition

Pointer devices are used in jump instructions (CJ, SCJ, JUMP) or sub-routine call
instructions (CALL, ECALL).
A total of 4096 pointers can be used (total for all programs being executed).

Pointer applications
(@) Pointers are used in jump instructions (CJ, SCJ, JMP) to designate jump
destinations and labels (jump destination beginning).

(b) Pointers are used in sub-routine CALL instructions (CALL, CALLP) to
designate the CALL destination and label (sub-routine beginning).

Pointer types

There are 2 pointer types: "local pointers (Section 10.9.1)" which are used
independently in programs, and "common pointers (Section 10.9.1)" which are
used to call sub-routine programs from all programs executed in the CPU.

Definition

(&) Local pointers are pointers which can be used independently in program
jump instructions and sub-routine call instructions.
Local pointers cannot be used from other program jump instructions and
sub-routine CALL instructions.
Use an ECALL instruction to call a sub-routine subprogram in a program file
that contains local pointers.

(b) The same pointer No. can be used in each of the programs.

Program A Program B

/ / Same pointer is

—H F———caL PoH —H ——JcaL o H used

[FEND H [FEND H

< M| <
[ReT H [ReT H
[eno H [enD  H

REMARK

For further information on jump instructions and sub-routine call instructions, see the
QCPU (Q Mode)/QnACPU Programming Manual (Common Instructions).
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(2) Number of local pointer points
Local pointers can be divided among all the programs stored in the program

memory.

The local pointer No. ranges from PO to the highest No. of the local pointer in use.

(The Process CPU's OS computes the number of points used.)
Even if only P99 is used in a program, for example, the number of points used
will be counted as 100 between PO and P99.

Therefore, when local pointers are used at several programs, the pointer settings
should begin from PO.

MELSEC-Q

If the total number of pointers (total for all programs) exceeds 4096 points, a
pointer configuration error (error code:4020) occurs.

———Example

If the local pointer points are used as follows, the total is 600 points.

Program A

Program B

Program C

PO to P99 used in
program

P100 to P199 used
in program

Only P299 is used
in program

PO to P99 occupy PO to P199 occupy 200 points PO to P299 occupy 300 points

100 points

}

|

1If PO to P99 are used, !
‘the numbey of
'occupied points is 100

}

TIf PO is used, the !

number of occupied ‘

' points is 1.

-Total of 600
points used.

10.9.2 Common pointers

(1) Definition

(@ Common pointers are used to call sub-routine programs from all programs
being executed in the Process CPU.

Program C

T~ rpooat— F————cALL Po}-

gaos F—< -

[Rer  H

[ReT  H

[eno  H

Program A
’—{ F————cALL P204
|_FEND
Program B ////4 4
CALL P205
‘ |_FEND
Label

(b) The same pointer No. cannot be used again as a label.
Such use will result in a pointer configuration error (error code:4021).
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(2) Common pointer range of use
In order to use common pointers, the first common pointer No. must be
designated at the "PLC system" tab screen in the “(PLC) Parameter" dialog box.
A range of common pointers starts from a specified pointer number to P4095.
However, only pointer numbers subsequent to the local pointer range can be
designated by parameter setting as common pointers.
If a total of 400 points are used in three programs (100 points in Program A, 100
points in Program B, and 200 points in Program C), for example, all local pointers
after P400 can be used as common pointers.
If the last number of local pointers used in several programs overlaps the first
number of common pointers, a "pointer configuration error (Error Code: 4020) will

occur.
Program A Program B Program C
PO to P99 used PO to P99 used PO to P199 used
in program in program in program

: l '

PO to P99 occupy 100 points PO to P99 occupy 100 points PO to P199 occupy 200 points

Y
Total of 400 points used------- All pointers after P400
can be used as common
pointers.

[Common pointer settings screen]

Set the head number
of the common

An(H) Parameter
PLC hame  PLC spstem IF'LE file |PLE RAS |Device |Program |Boot file |AFC Il.-"D azzighment I pointers here.

Common painter F I‘mq After  [0--4035) ‘
High |1D.D 0.1 me-100
speed i (s ) Nurnber of empty slots [+) |15 vI Paints ‘

- AUN-PAUSE contacts — System intemupt settings

RUN- = — WO 1FFF) Interupt counter start No.l [0--FEE)
PALISE [#0-<1FFF) Fixed scan interval

Remote rezet 128 |1EIEI.U s [0.5mz--1000ms]
Allow
r 129 |4U-D ms  (0.5ms-1000ms)
— Output mode at STOP ta RN
% Previous state 130 |2D-D mz  [0.5mz--1000ms] ; High speet_:l
" Recalculate [output iz 1 scan later] 121 |1D_D ms [0.5ms-1000ms] lenipibetng

~Floating D”'T“ anthmet_lc [FIEEEEERHE Interrupt program / Fixed scan program setting
r Perform internal arithmetic operations ) i
in double precision [~ High speed execution

— Tirner limit 2etting

Low |1nn "
el mz [Tmz--1000ms)

r Intelligent functional module seting —— — podule spnchronization
Irterrupt poirker setting | ’]7 Synchranize inteligent module's pulse up

[#|S ettingz should be set as zame when a-PLE ] ] .
uging multiple PLC. V' Use special relay / special register from SM/S01000

AcknowledgeWassignmenll MultiplePLCsettingsl Default | Check. | End | Cancel |

POINT

(1) Inthe jump instruction, jumping to common pointers in other programs is not
allowed.
Common pointers should be used only with sub-routine call instructions.
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10.10 Interrupt Pointers (1)

(1) Definition
(&) Interrupt pointers are used as labels at the beginning of interrupt programs.
Interrupt pointer (interrupt program label)

Interrupt program

[ IRET

(b) A total of 256 interrupt points (10 to 1255) can be used (total for all programs
being executed).

(2) Interrupt pointer No. & interrupt factor
(@ As shown below, there are four types of interrupt factor.

* QI60/A1SI61 factor ............. Interrupt input from the QI60/A1SI161
interruption module.

* Internal time factor .............. Fixed scan interruption by Process CPU's
internal timer.

* Error interruption ................. Interruption by an error that does not stop
sequence program operation.

« Intelligent function ............... Interruption by an intelligent function module.

module interrupt* 1

REMARK

*1: To use the intelligent function module interrupt, the intelligent function module
setting (interrupt points setting) is required at the "PLC system" tab screen in the
“(PLC) Parameter" dialog box.

(For the interrupts from the intelligent function module, see Section 8.2.1.)
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(b) Alist of interrupt pointer Nos. and interrupt factors is given in Table 10.5
below.

Table 10.5 List of Interrupt Pointer Nos. and Interrupt Factors

I No. Interrupt Factors RP;'r?kr:% I No. Interrupt factors RP;'r?kr:%
10 1st point 237 132 %2 Errors that stop operation 1
11 2nd point 238 133 Empty —
12 3rd point 239 UNIT VERIFY ERR.

13 4th point 240 134 FUSE BREAK OFF 2
14 5th point 241 SP. UNIT ERROR

15 6th point 242 OPERATION ERROR

16 7th point 243 135 SFCP OPE. ERROR 3
17 QI60 interrupt 8th point 244 Error factor * 3 SFCP ECE. ERROR

18 module factor 9th point 245 EX. POWER OFF

19 10th point 246 136 ICM. OPE ERROR 4
110 11th point 247 FILE OPE. ERROR

111 12th point 248 137 Empty —
112 13th point 249 138 PRG. TIME OVER 5
113 14th point 250 139 CHK instruction execution 6
114 15th point 251 Anunciator detection

115 16th point 252

116 140 to

117 149 — Empty —
118

119

120

:g; e Empty e

123

124 ' . Specifies which intelligent

125 ||5205t5° Intelligent funct;oz functi_on module is used | 18to 223
126 module factor with parameters.

127

128 100ms 256

129 | Internal timer factor 40ms 255

130 *1 20ms 254

131 10ms 253

REMARK

*1 : The internal times shown are the default setting times.

These times can be designated in 0.5 ms units through a 0.5 to 1000 ms range
set at the "PLC system" tab screen in the “(PLC) Parameter" dialog box.

*2 : When an error interruption with "I32 (error that stops operation)" occurs, the
Process CPU is not stopped until 132 processing is completed.

*3 : Execution of error interruptions is prohibited for the interrupt pointer Nos. 132 to
139 when the power is turned on and during a Process CPU reset. When using
interrupt pointer Nos. 132 to 139, set the interruption permitted status by using
the IMASK instruction.

*4 : To use the intelligent function module interrupt, the intelligent function module
setting (interrupt points setting) is required at the "PLC system" tab screen in
the “(PLC) Parameter" dialog box.

(For the interrupts from the intelligent function module, see Section 8.2.1.)
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10.11 Other Devices
10.11.1 SFC block device (BL)

This device is used for checking if the block designated by the SFC program is valid.
For details on the use of SFC block devices, refer to the QCPU(Q mode)/QnACPU
Programming Manual (SFC).

10.11.2 SFC transition device (TR)

This device is used for checking if a forced transition is designated for a specified
transition condition in a specified SFC program block.

For details regarding the use of SFC transition devices, refer to the QCPU(Q
mode)/QnACPU Programming Manual (SFC).

10.11.3 Network No. designation device (J)

(1) Definition
The network No. designation device is used to designate the network No. in data
link instructions.

(2) Designating network No. designation device
The network No. designation device is designated in the data link instruction as
shown below.

}—H—[JE-B,EAV\QJT@®®®}<

Network No. designation device

(n: network No.)

Instruction name

Network No. designation instruction

REMARK

For details on data link instructions, refer to the Q Corresponding MELSECNET/H
Network System Reference Manual.
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10.11.4 1/O No. designation device (U)

(1) Definition
I/O No. designation devices are used with instructions dedicated to intelligent
function module to designate 1/O numbers.

(2) Designating the 1/0 No. designation device
I/O No. designation devices are designated with the intelligent function module
instructions as shown below.

%H@P-wm@@@@'{

‘ 1/0 No. designation device

(n: /0 No.)

Instruction name

I/O No. designation instruction

REMARK

For details on intelligent function module instructions, refer to the corresponding
manual for the intelligent function module to be used.
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10.11.5 Macro instruction argument device (VD)

(1) Definition
Macro instruction argument devices are used with ladders registered as macros.
When a VD! setting is designated for a ladder registered as a macro,
conversion to the designated device is performed when the macro instruction is
executed.

(2) Designating macro instruction argument devices
Specify the devices transferred from sequence programs to macro registration
ladders as macro instruction argument devices among the devices used in the
ladders registered as macro with GX Developer. *1
Designate devices that correspond to the macro argument devices used in the
macro registration ladders in ascending order, when using macro instructions in a
sequence program.

Sequence program Ladder registered as a macro (registration name: MAX)
M.MAX DO D1 ROH > VDo vD1}—{ MoV vDo vD2H
‘ | Transfer to VD2 o kS
Transfer to VD1
Transfer to VDO
<= vDo vpi}— MoV vb1 VD24
Name of ladder registered as a macro

Actual sequence program executed at CPU

H> Do pitf——mov po RroH

H<= po pif——mov b1 RroH

REMARK

1) *1 : With the macro instruction argument device, VDO to VD9 can be used in one
ladder registered as a macro instruction.
2) The GX Developer read mode provides an option to view a program in macro
instruction format.(Choose "View" - "Macro Instruction format display" to view
macro instructions.)

| Yiew DOnline Diagnostics Tools “Window He

LComment Ctil+F5
Statement Chil+F7
Hote Ctl+F8
Alias Al+Chil+FE
M acra instruction format display Change of macro instruction display
Comment format 3
Aliaz format display »
Toolbar...

v Status bar
Zoom ...

v Project data list Ale+0
Instuction list Alt+F1
Set the contact 3
Elapzed time
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10.12.1 Decimal constants (K)

(1)

)

Definition

Decimal constants are devices which designate decimal data in sequence
programs.

They are designated as "KI"settings (e.g. K1234), and are stored in the Process
CPU in binary (BIN) code.

See Section 4.8.1 for details on binary code.

Designation range

The setting ranges for decimal constants are as follows:

* For word data (16 bits) ........... K-32768 to K32767

* For 2-word data (32 bits) ........ K-2147483648 to K2147483647

10.12.2 Hexadecimal constants (H)

1)

)

10-61

Definition

Hexadecimal constants are devices which designate hexadecimal or BCD data in
sequence programs.

(For BCD data designations, 0 to 9 digit designations are used.)

Hexadecimal constants are designated as "HI " settings (e.g. H1234).

See Section 4.8.3 for details on hexadecimal code.

Designation range

The setting ranges for hexadecimal constants are as follows:

* For word data (16 bits) .......... HO to HFFFF (HO to H9999 for BCD)

* For 2-word data (32 hits) ....... HO to HFFFFFFFF (HO to H99999999 for BCD)
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10.12.3 Real numbers (E)

1)

Definition

Real numbers are devices which designate real numbers in the sequence
program.

Real numbers are designated as "E. 1"settings (e.g. E1.234).

X1
I—[EMOVP E1.234 DO

See Section 4.8.4 for details on real numbers.

(2) Designation range
The setting range for real numbers is -1.0 %28 t0 -1.0x2™%°, 0 and 1.0x2** to
1.0x2"%,
(3) Designation method
Real numbers can be designated in sequence programs by a "normal
expression” or an "exponential expression".
* Normal expression............ The specified value is designated as it is.
For example, 10.2345 becomes E10.2345.
» Exponential expression .... The specified value is multiplied by a
"% 10™exponent.
For example, 1234 becomes E1.234 + 3. *1
REMARK

*1:The "+3" in the above example represents a 10"value (103).

10.12.4 Character string (" ")

(1)

()

3)

10-62

Definition

Character string constants are devices used to designate character strings in
sequence programs.

They are designated by quotation marks (e.g. "ABCD1234").

Usable characters
All ASCII code characters can be used in character strings.
The QCPU is sensitive to uppercase and lowercase characters.

Number of designated characters

Character strings extend from the designated character to the NUL code (00H).
You can use up to 32 characters for a character string in an instruction such as
$SMOV.

10-62



10 DEVICES

MELSEC-Q

10.13 Convenient Uses for Devices

When executing multiple programs in the Process CPU, local devices among the
internal user devices can be designated to execute each of the programs in an
independent manner.

Moreover, the device initial settings allow the data setting for devices and intelligent
function modules without using a program.

10.13.1 Global devices and local devices

A number of programs can be stored and executed in the Process CPU.
Process CPU devices are classified into "global devices" shared by all the programs
being executed and "local devices" used independently by each of the programs.

(1) Global devices

(&) Global devices can be shared by all the programs being executed in the
Process CPU. Global device data are stored in the Process CPU's device
memory, and can be used by all programs.

Process CPU

Program A Device memory

!

MO ON/OFF data

MO Internal relay
|—< Y12 MO ON/OFF
|

T MO ON/OFF data

(b) When executing multiple programs, the "shared range" for all programs, and
the "independent range" for each program must be designated in advance.

Example: Internal relay

MO|Shared by all programs

Used in program A The "range of use" must be designated for each program.

Used in program B

Used in program C

NN e e e
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(2) Local devices
(@) Local devices are used independently by the programs.
The use of local devices permits programming of multiple "independent
execution" programs without regard to other programs.
Local devices data can be stored in the standard RAM and the memory
card.

Process CPU

If local devices are designated as M7000 or later, they can be used independently in each
program executing M7000 or later.
Program A Memory card

m7o00 || | ForprogramA ____ .

< V12 ! Internal relay

- IM7000[  ON/OFF

T M7000 ON/OFF data r

Program B

5
M7000 ! Internal relay

F—< v - 'M7000 ON/OFF _|!
I
M7000 ON/OFF data ’/ I

(b) Five device types can be used as local devices: internal relays (M), edge
relays (V), timers (T, ST), counters (C), and data registers (D).

(c) Programs used as local devices exchange the local device file data stored
in the memory card with the data in the device memory of Process CPU.
Therefore the scan time is extended by this data exchange time.

Program A Program B Program C
Sequence program f f
Restored Saved Restored Saved Restored

_Local device _ Local device _Local device

For For < For

program A |, program A |, program A |

For For For N

program B program B program B

For 1 For | For X

program C program C program C

POINT |

The local device may not be designated with some instructions.
Refer to the allowable device in the programming manual of each instruction for

details.

REMARK

See Section 10.1.2 (item 2) for details on the "number of words" for local devices.
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(d) Local device designation

1)

In order to use the above devices as local devices, the usable local
device range must be designated at the "Device" tab screen in the
“(PLC) Parameter" dialog box.

Note that the range designated for local devices applies to all
programs, and cannot be changed for individual programs.

For example, if the local device range is designated as MO to M100,
this range will be used for local devices in all programs.

Program A Program B Program C

This range becomes

§ Local device Local device Local device the local device range

M100

for all programs.

2)

3)

Program A

Program B ' Program C ' Program A

When local device settings are designated, the drive and file name
where the local device data is to be stored must be designated at the
"PLC file" tab screen in the “(PLC) Parameter" dialog box.

To write data from the GX Developer onto the Process CPU, specify
whether to use a local device at the "PLC file" tab screen in the “(PLC)
Parameter” dialog box. If a local device is not specified, the local
devices used for previously-executed programs are selected. This
does not require replacing local devices in a memory card with the
device memory of the Process CPU. If local devices are not used for
Program B while executing Programs A, B, and C, the local devices
are used as shown below.

Used local device of program A

Program B

Restored

i | program A
For
program B
|| For
program C

10-65

Jo—f

Saved Restored Saved Restored
Local device Local device

For For
program A program A
For For
program B program B
For For |
program CJ program C I

POINT

Unless designated as "local devices", all devices are global devices.

(e) Using local devices used by the file where a sub-routine program is stored
It is possible to use local devices that are used by the file where a sub-
routine program is stored when executing a sub-routine program.

Whether or not such local devices are used is set by special relay "SM776"
ON/OFF setting.
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1) Switching over local devices by setting ON/OFF for a special relay

(SM776)
SM776
Executes calculation by the local devices that are used by the file
OFF 8
where the sub-routine program was called
ON Executes calculation by the local devices that are used by the file

where the sub-routine program is stored.

[Operation at "SM776 : OFF"]

. . File name: DEF
File name: ABC (Standby program)
Eak AL P10 Execution of the P100 |-
%2 sub-routine program — FoTTTTTTTo o 1
H INCP[ DO | |, Sub-routine
, program !
! L ]
T RET
END — |
Read/write of the
Local devices used by local devices Local devices used by
the file name: ABC the file name: DEF

[Operation at "SM776 : ON"]

. . File name: DEF
File name: ABC (Standby program)
X0 )
I CALLIP100 Execution of the P100H |-
- sub-routine program i k
H INCP] DO | ! Sub-routine !
Read/write of the E program 3
? local devices b i J
— RET
END lN

Local devices used by Local devices used by
the file name: ABC the file name: DEF

2) Cautions

* If SM776 is ON, the local device data is read when the sub-routine
program is called and the local device data is saved after the execution of
the RET instruction. Accordingly, scan time is elongated by the time as
when a sub-routine program is executed once with the setting of "SM776:
ON". (See Section 10.13.1)

* ON/OFF setting of SM776 is enabled in CPU modules.
Setting in file units is not enabled.

« If the ON/OFF setting of SM776 is changed while a sequence program is
executed, the control is made according to the information after change.

REMARK

For details on SM776, see Appendix 1.
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Using local devices when executing an interrupt/fixed scan execution type

program

It is possible to use local devices in the file where an interrupt/fixed scan
execution type program is stored when executing an interrupt/fixed scan

execution type program.

The local devices can be set available/unavailable by special relay "SM777"

ON/OFF setting.

1) Switching over local devices by setting ON/OFF for a special relay

(SM777)

SM777

Executes operation with the local devices in the file which was

OFF executed before the execution of the interrupt/fixed scan execution
type program.
ON Executes operation with the local devices in the file where the

interrupt/fixed scan execution type program is stored.

[Operation at "SM777 : OFF"]

File name: ABC

X0
H

Occurrence
of interrupt

X2 1
%

Execution of the
interrupt program

Local devices used by
the file name: ABC

[Operation at "SM777 : ON"]

File name: ABC

Read/write of the
local devices

X0
H

Occurrence
of interrupt

File name: DEF
(Standby program)

Interrupt
program

Local devices used by
the file name: DEF

File name: DEF
(Standby program)

Interrupt

l
END

_{XZ l INCP| DO | Execution of the
1 interrupt program

Read/write of the

Local devices used by
the file name: ABC

local devices

REMARK

For details on SM777, see Appendix 1.
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program

Local devices used by
the file name: DEF
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2) Cautions

* If SM777 is ON, the local device data is read before the
interrupt/fixed scan execution type program is executed and the local
device data is saved after the execution of the IRET instruction.
Accordingly, scan time increases when an interrupt/fixed scan
execution type program is executed once with the setting of "SM777:
ON". (See Section 10.13.1)

» ON/OFF setting of SM777 is enabled in CPU module units.
Setting in file unit is not enabled.

« If the ON/OFF setting of SM777 is changed while a sequence

program is executed, the control is made according to the information
after change.

(g) Clearing the Local Device Data
The local device data is cleared in the following cases where:
1) The PLC is powered on or the CPU module is reset.
2) The CPU module enters into the RUN status from the STOP status.

The local device data cannot be cleared by operating from the GX Developer.
To clear the local device data, follow the above-listed steps 1) and 2).
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10.13.2 Device initial values

(1) Definition
(&) Using device initial value registers, the data used for a program in device or
intelligent function module buffer memories without using a data setting
program.

The use of device initial values provides a shortcut to specify device data in a
program without using a device data setting program (initial program).

[Data setting by initial processing program]

SMa02 Power supply ON/
— | [ Mov Hi00 Do | STOP/RESET
to RUN

Device memory

————{ Mov H2020 D1 |
Device initial Power supply ON/STOP/RESET to RUN
value

Device memory

(b) In order to use the device initial values, the device initial data must be
created with GX Developer in advance, and this data must be stored as a
device initial value file in the Process CPU's program memory, standard
RAM or memory card.

At power ON, or on switching from STOP to RUN, the Process CPU writes
the data from the device initial value file to the specified device or intelligent
function module buffer memory.

Program memory, Standard ROM,

GX Developer Memory card

"Device initial e it .
= | Device initial value writing Device initial value writing _ [Designated
value range . Device initial device
setting | evice initial | (power supply ON/
___________ : value file STOP/RESET to RUN)
| e i Rl N
I
"Device initial ! | Intelligent
value data" I ! nte |_gen
setting X [ function
| | module
Lo ____ J
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(c) Device initial values can be used by the following devices:
1) Timer present value (T) 7) Link special register (SW)
2) Retentive timer present value (ST) 8) File register (RO to R32767)
3) Counter present value (C) 9) Intelligent function module device
4) Data register (D) (UI\GID)
5) Special register (SD) 10) Link direct device (JL\WLJ,
6) Link register (W) JIASWID)

(2) Procedure for using device initial values
(a) Designate the device initial value range settings in the device mode, in the
"Device initial value setting" screen.

(b) Designate the device initial value data settings in the "device mode" screen.
[Device initialization range setting screen] [Device mode screen]

Device Label [00 =] Disply | [1Ebtinteger =] [pec ~] [Ro-AaziET =
Point | Start End Counent =
1 | Device name| 0 1 2 3 2 | s 3 7 |Character string -
2 70 o o o o o o o 0. - |
5 E3 ol o o o o o o o
4 [R16 0| 0| ] ] 0| 0 ] ]
5 [R24 0| 0| 0 0 0| 0 0 0
IR32 0| 0| 0 0 0| 0 0 0
& [B40 0] 0 0 0 0] 0 0 0
i |[RaE 0] 0| 0 0 0] 0 0 0
- [RS6 0| 0| 0 0 0| 0 0 0
El 64 0 [ o o 0 [ o o
10 [R72 0| 0| 0 0 0| o o o
1l IRBO 0| 0| 0 0 0| 0 0 0
1z [re o o o o o o o @
13 S ol o o o o o o o
A R10a of o o o o o o o
15 [RLL2 0| 0| ] ] 0| 0 ] ]
15 v [R120 0| 0| 0 0 0| 0 0 0
[R128 0| 0| 0 0 0| 0 0 0
[BL36 0] 0 0 0 0] 0 0 0
The above device range and device data setlings will be witten ta the PLC a5 initisl values [r1s2 of o o o 9 o o o
Please exsouts [Devics memary diversion) if the device iniial rangs setting is changed [rae0 of of of of of of of o
Setting method Device memary registration / diversion——————————
& Sta/End Deicm mmen o _Devismenoy dversion | x|
 No. of points/Statt <] Pegiterto device memay || Cancel |

(c) Atthe "PLC file" tab screen in the “(PLC) Parameter" dialog box, designate
the name of the file where the device initial value data is to be stored.
[PLC file screen]

On[H) Parameter [x]
FLC name | FLC system {FLE T JFLC FitS | Device | Fiogiam |Boot fle |SFC | 140 assigmen |

- File reg - Inital Device,

& Notused # Not used

 Use the same fie name as the program. || € Uise the same fie name as the program.
Conesponding = Corresponding 5
memory memory

™ Use the following file. € Use the following file.
Conesponding ~ Conesponding =

memory memory
File name File name
Capacity K

(1K-1018K points)

- Comment fle used in a ~File for local
& Notused & Notused
" Use the same fils name as the program. € Use the following file

Conespanding - Cotesponding -
memory =] memory
€ Use the following file
File name

Conesponding -
memory

File name

cknoviedge 1/ assignment| ulipk PLC seltings | Defoul | Check End Cancel |

(d) Write the device initial value data and parameter settings to the Process
CPU.
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(3) Precautions for the use of device initial values
(& In cases where both device initial value data and latch range data are
overlapped, the device initial value data takes priority.
Therefore, the latch range data is rewritten by device initial value data at
power ON.

(b) Device initial values cannot be used in areas where no setting is made for
switching from STOP to RUN (for data that is changed by a program at
power ON). Create a program to specify a device by using the MOV
instruction in the main routine program. Use the TO instruction to write data
to the buffer memory of the intelligent function module.

REMARK

For details on the setting procedures for the "device initial value range”, "device
initial value data" items, and for writing the device initial values to the Process CPU,
refer to the GX Developer Operating Manual.
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11 PROCESS CPU PROCESSING TIME

This chapter describes how to estimate the length of Process CPU processing time.

11.1 Reading Process CPU's Scan Time

1)

)

®3)

11-1

The length of scan time is the total of the following times:
* I/O refresh time

* Instruction execution time

* END processing time

I/O refresh time

(@) /O refresh time is the total time required for refreshing 1/0 data of the
following modules:
* Input module
« Output module
« Intelligent function module

(b) /O refresh time is given in the formula:
(/O refresh time) = (Number of inputs point/16) XN1 + (Number of outputs point
116)XN2

(c) The table below shows N1 and N2.

N1 N2
CPUt
ype Q30IB Q5018 /Q601B Q300B Q5018 /Q601B
12PHCP
825PH§P3 1.7ps 24ypus 13ps 21lps

Instruction execution time

(&) Instruction execution time is the total processing time required to execute an
instruction in a program on the Process CPU.
For details on the execution time of each instruction, see the QCPU (Q
Mode)/QnACPU Programming Manual (Common Instructions).

(b) Overhead time is required for an interrupt program/fixed scan execution
type program. Add overhead time to execution time.

END processing time

(&) END processing time is the Process CPU processing time common to the
above-listed items (1) and (2).

(b) The table below shows the length of END processing time.

CPU Type END Processing Time

Q12PHCPU, Q25PHCPU 0.15 ms
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11.2 Factors Responsible for Extended Scan Time

The following functions increase the length of scan time. When using any of the
following functions, add a value of extended time to values obtained from Section 11.1.
* MELSECNET/H refresh

» CC-Link automatic refresh

» Sampling trace

» GX Developer monitoring

* Local devices

 Execution of multiple programs

* Installation/removal of a memory card

* File register with the same filename as a program.

(1) MELSECNET/H refresh
MELSECNET/H refresh requires additional processing time to refresh data
between the Process CPU and the MELSECNET/H network module. For details
on MELSECNET/H refresh time, see Q Corresponding MELSECNET/H Network
System Reference Manual.

(2) CC-Link automatic refresh
CC-Link automatic refresh requires additional processing time to refresh data
between the Process CPU and the CC-Link's master local module. When a CC-
Link master local module is installed, extended scan time can be shortened by
adjusting a CC-Link setting to a system setting. For details on CC-Link automatic
refresh time, see the QJ61BT11 Type CC-Link System Master Local Module
Users Manual.

(3) Sampling trace time
Sampling trace requires additional processing time. When sampling trace data is
specified to execute the sampling trace function, add the sampling trace time to
the total processing time.
The table below shows the length of processing time required when sampling
trace data is specified to assign 50 internal relay points for bit devices and 50
data register points for word deices.

CPU Type Processing Time
Q12PHCPU, Q25PHCPU 0.12ms
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(4) GX Developer Monitoring
GX Developer monitoring requires additional processing time. Add the GX
Developer monitoring time to the total processing time.

(&) The table below shows the processing time required when 64 data register
points are assigned by the registered monitor.

CPU Type Processing Time
Q12PHCPU, Q25PHCPU 0.06 ms

(b) The table below shows the processing time required when monitoring
conditions are specified.

Processing Time
CPU Type When steps are| When devices
in match are in match
Q12PHCPU, Q25PHCPU 0.03 ms 0.01 ms

(5) Local devices
Local devices require additional processing time. Add the processing time of local
devices to the total processing time.

CPU Type Processing Time
Standard RAM  [Q12PHCPU, Q25PHCPU 0.39+0.17Xn ms
SRAM Card Q12PHCPU, Q25PHCPU 0.39+0.95Xn ms

Conditions Local devices: 1k points, n: number of program files

(6) Execution of multiple programs
Execution of multiple programs requires overhead time of each program being
executed. Add overhead time to the total processing time.

CPU Type Processing Time
Q12PHCPU, Q25PHCPU 0.03Xn ms
Conditions n: Number of program files

(7) Installation/Removal of a memory card
Installation/removal of a memory card requires additional processing time. If a
memory card is installed or removed, add 1-scan time to the total processing

time.
Processing Time
CPU Type Memory Card | Memory Card
Inserted Removed
Q12PHCPU, Q25PHCPU 0.08 ms 0.04 ms
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(8) File register
File register requires additional processing time. Add the processing time of file
registers to the total processing time.

CPU Type Processing Time
Standard RAM  |Q12PHCPU, Q25PHCPU 0.41 ms
SRAM Card Q12PHCPU, Q25PHCPU 0.40+0.1Xn ms

Conditions n: number of program files

11.3 Factors Responsible for Shortened Scan Time

11-4

The length of scan time can be shorted by making changes to the PLC Parameter
setting as follows:

» A-PLC (Compatibility with A-Series CPU)

(1) A-PLC (Compatibility with A-Series CPU)
When "Use special relay/special register after SM1000/SD1000" is set in the PLC
system settings of the PLC parameter, the scan time can be reduced by the
value in the following table by setting to "Do not use special relay/special register
after SM1000/SD1000."
In this case, the A-series compatible special relays/special registers
SM1000/SD1000 to SM1299/SD1999 must be replaced with the Q-series
dedicated special relays/special registers SM0/SDO0 to SM999/SD999.

CPU Type Processing Time
Q12PHCPU, Q25PHCPU 0.03 ms
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12 PROCEDURE FOR WRITING PROGRAMS TO PROCESS CPU

This chapter describes the procedure for writing programs created at the GX
Developer to the Process CPU.

12.1 Writing Procedure for 1 Program

This section describes the procedure for writing one program to the Process CPU and
executing it.

12.1.1 Items to consider when creating one program

In order to create a program, the program size, number of device points used, and the
program file name, etc., must be set in advance.

1)

)

®3)

(4)

12-1

Program size considerations

Check that CPU module's program capacity is adequate for storing the program
and parameter data.

The program capacities of the CPUs are shown below:

* Q12PHCPU 1124 k steps

* Q25PHCPU : 252 k steps

If the CPU module capacity is only adequate for the program, the parameter data
should be stored in the standard ROM/memory card.

Designating a program file name

The file name of the program to be stored in the Process CPU must be
designated.

This file name is used when writing the program and parameters from GX
Developer to the Process CPU, and when designating the program to be
executed in the Process CPU.

See Chapter 6 for details regarding file names.

Designating devices

The number of devices required for the program must be determined.

See Chapter 10 for details regarding devices which can be used in the Process
CPU.

Device initial value setting

Designate whether or not the device initial value settings are to be used in the
Process CPU devices and intelligent function modules.

See Section 10.13.2 for details regarding device initial values.
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12.1.2 Procedure for writing programs to the Process CPU

The procedure for writing programs and parameters created with GX Developer to the
Process CPU standard ROM is shown below.

In order to write programs and parameters to the Process CPU standard ROM, the

valid parameters settings must be designated by the Process CPU DIP switches

(SW2, SW3), and the boot settings must be designated in the PLC parameter mode. 12
For details regarding Process CPU DIP switches, refer to the Process CPU User's
Manual(Hardware Design, Maintenance and Inspection).

When writing programs and parameters to the Process CPU program memory, the
steps indicated by asterisks (*) below are not required.

Procedural steps shown in 3 boxes are performed at the GX Developer, and those
shown in 3 boxes are performed in the Process CPU.

( Start )

Start the GX Developer I ffffffff Refer to the GX Developer Operating Manual.

Mode selection screen
is displayed.

Change the
number of device
points?

-------- See Section 10.1.2.

Change the number of device
points at the device setting
item in the PLC parameter.

| Create the program which is |
1 to be executed in the CPU '
! module. !
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1)

Use the device

initial value? See Section 10.13.2.

Right-click on the device
memory and select "Add" to
specify device initial value data.

Right-click on a device initial
value and select "Add" to spe-
cify a device initial value range.

Select the device memory to be
used in the device memory
registration setting of the device
initial value, and click on "Use
device memory".

In the PLC file setting in the
PLC parameter, designate the
name of file to be used for the
designated device initial values.

In the boot file setting item in
the PLC parameter, designate
the file name of parameter and
program to be read from the
standard ROM.

In the program settings in the PLC
parameter, designate the name

of the program to be executed,
and its execution condition.

STOP key to the STOP position,
then switch the power ON.

A

Connect the GX Developer to
the CPU module.

In PLC memory format in the
GX Developer online mode,
select "Program memory/device
memory" and press "Execute”
(format the program memory).

l

2)

Set the CPU modules RUN/  ||---- - - ERR. LED switches ON.

MELSEC-Q
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2)

l

In Write to

"Standard
parameter

PLC(Flash ROM) in the

GX Developer online mode, select

ROM" and write the
data and crated program,|

Use the CPU modules RESET/
L.CLR switch to execute a reset.

CPU module's "BOOT"
LED switches ON.

(

End )

12-4
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If a boot file setting is not made

(or when writing parameters or
programs onto the program memory),
the "BOOT" LED does not light up.
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12.2 Procedure for Multiple Programs

This section describes the procedure for writing multiple programs split up according to
function, process, designer to the Process CPU and executing them.

12.2.1 Items to consider when creating multiple programs

12-5

To create multiple programs, it is necessary to set in advance the size of each

program, the device used, and the program file name, etc.

1)

(@)

(3)

(4)

()

Program size considerations

Set the program capacity within the range of the Process CPU program capacity.
The program capacities of the Process CPU's are shown below:

* Q12PHCPU : 124 k steps

* Q25PHCPU : 252 k steps

Decide whether the parameters are to be stored in the program memory, the
standard ROM, or the memory card.

If they are to be stored in the program memory/the standard ROM, the area
available for the program will be the capacity shown above, minus the parameter
data size.

Designating a program file name

Designate the file name of the program to be stored in the Process CPU.
This file name is used when writing the program and parameters from GX
Developer to the Process CPU, and when designating the program to be
executed in the Process CPU.

See Chapter 6 for details regarding file names.

Designating the program execution conditions

In order to execute multiple programs in the Process CPU, execution conditions
must be designated for each program.

Execution is impossible for programs without file name and execution condition
settings.

See Section 4.2 for details regarding execution conditions.

Designating devices

(a) Designate the number of device points used in each program, and the
number of device points which are shared by all programs.

See Chapter 10 for details regarding devices which can be used in the
Process CPU.

(b) Designate whether or not the internal relays, edge relays, timers, counters,
and data registers of each program are to be designated as local devices.
See Section 10.13.1 for details regarding local devices.

(c) When creating sub-routine programs, designate whether or not common
pointers are to be used.

See Section 10.9.2 for details regarding common pointers.

Device initial value setting

Designate whether or not the device initial value settings are to be used for the
Process CPU devices and intelligent function modules.

See Section 10.13.2 for details regarding device initial values.
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12.2.2 Procedure for writing programs to the Process CPU

The procedure for writing programs and parameters created by GX Developer to the
memory card mounted in the Process CPU memory card interface is shown below.

In order to write programs and parameters to the Process CPU memory card, the
memory card must be mounted, the valid parameters drive settings must be
designated by the Process CPU DIP switches (SW 2, SW 3), and the boot settings for
the PLC parameters must be designated by GX Developer.

For details regarding Process CPU DIP switches, refer to the Process CPU User's
Manual (Hardware Design, Maintenance and Inspection).

When writing programs and parameters to the Process CPU program memory, the
steps indicated by asterisks (%) below are not required.

Procedural steps shown in 3 boxes are performed at GX Developer side, and those
shown in T3 boxes are performed at the Process CPU side.

( Start )

A 4

Start the GX Developer I ———————— Refer to the GX Developer Operating Manual.

Mode selection screen
is displayed.

Change the
number of device
points?

———————— See Section 10.1.2.

Change the number of device
points at the device setting
item in the PLC parameter.

\ Create the program which is |
| to be executed inthe CPU |
| module. X
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1)

Use the device
initial value?

Right-click on the device
memory and select "Add" to
specify device initial value data.

Y

Right-click on a device initial
value and select "Add" to specify
a device initial value range.

A
Select the device memory to
be used in the device memory
registration setting of the device
initial value, and click on "Use
device memory".

In the PLC file setting in the
PLC parameter, designate the
name of file to be used for the
designated device initial values.

Designate local
devices?

In the device setting item in the
PLC parameter, designate the
name of the local device range.

In the PLC file setting item in
the PLC parameter, designate
the name of the local device file.

Use the common
pointers?

In the PLC system setting item
in the PLC parameter, desig-
nate the first pointer No.

MELSEC-Q

-------- See Section 10.13.2.

———————— See Section 10.13.1.

ffffffff See Section 10.9.2.
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2)

|

In the boot file setting item in
the PLC parameter, designate
the file name of parameter and
program to be read from the
memory card.

A 4
In the program settings in the
PLC parameter, designate the
name of the program to be exe-
cuted, and its execution condition.

|

Set the CPU modules RUN/
STOP switch to the STOP
position, then switch the power

ON.
v

Connect the GX Developer to
the CPU module.

In the GX Developer online
mode, select the program
memory, and use the PLC
memory batch operation to
format the program memory.

A 4

In the GX Developer online
mode, select the memory card
(RAM), then use the PLC
memory batch operation to
format the memory card.

A 4

In the GX Developer online
mode, select the memory card
(RAM), and write the parameter
data and created program.

Use the CPU modules RESET/
L.CLR switch toexecute a reset.

CPU module's "BOOT"
LED switches ON.

End

MELSEC-Q

ERR. LED switches ON.

When the device initial value is
designated, write the device initial

value in the designated memory during
the PLC file setting in the PLC parameter.

If a boot file setting is not made (or when
writing parameters or programs onto the
program memory), the "BOOT" LED does
not light up.
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13 OUTLINE OF MULTIPLE PLC SYSTEMS

13.1 Features

(1) Multi control

(@) Since each system is not configured on one Process CPU but on the
Process CPU, Motion CPU, and PC CPU module according to the system,

the development efficiency and ease of maintenance of the system can be
enhanced.

(b) Each CPU module in the multiple PLC system controls the I/O module and
intelligent function module of the base unit slot-by-slot.
GX Developer groups the I/O modules and intelligent function modules
controlled by each CPU module in the multiple PLC system.

(2) Enables system configuration through load dispersion

(@) By dispersing the high-load processing performed on a single Process CPU

between several Process CPU's, it is possible to reduce the overall system
scan time.

Data processing (low speed) (Control at 1 ms or higher) (Control at several to several tens of ms)
M?Chan'cal control Mechanical control PLC Data processing CPU

(high speed)

A == S5 A .

Mechanical control made even father by load dispersion in
accordance with control tact

Everything controlled on a single CPU

(b) Itis possible to increase the amount of memory used throughout the entire
system by spreading the memory used between several Process CPU's.

/Vacant

memory

\ Expansion possible in CPU modules

One CPU module added

/ « Program memory expanded

« Device memory expanded

(3) Enables system configuration through function dispersion
By dispersing the functions so that control for production line A and control for

production line B is performed on different Process CPU's, it is possible to debug
each function individually.
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(4) Communication can be made between CPU modules in the
multiple PLC system
The following data transfer can be made between CPU modules in the multiple
PLC system.

(@)

(b)

(©)

(d)

Automatic refresh setting at GX Developer enables the data transfer
between CPU modules.

The Process CPU can use the FROM/S.TO instruction to read data from
other PLC as necessary.

Instructions dedicated to Motion can be used to issue control commands
from the Process CPU to the Motion CPU. *1 13

The Process CPU can issue instructions dedicated to communication

between multiple PLCs, to read or write device data from/to the Motion CPU
or PC CPU module.

The Process CPU can issue events to the PC CPU module. *2

REMARK

*1: Refer to the manual of the Motion CPU for instructions dedicated to Motion.
*2: Refer to the manuals of Motion CPU and PC CPU module for instructions
dedicated to the communication between multiple PLCs.

13-2
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13.2 Outline of Multiple PLC Systems

(1) What is a multiple PLC system?
(@ A multiple PLC system is a system in which main base units are mounted
on several (maximum four) CPU modules in order to control the 1/0
modules and intelligent function modules.
Process CPU/

PLC CPU —l

|

Process CPU Motion CPU
hPC CPU module

1

PLC CPU

Motion CPU

i
Hi&
—

PC CPU module| ——|

The allowable CPU modules are shown in the table below.

Process CPU Q12PHCPU, Q25PHCPU

PLC CPU Q02CPU, Q02HCPU, QO6HCPU, Q12HCPU, Q25HCPU,

Motion CPU Q172CPU, Q173CPU,Q172CPUN,Q173CPUN

PC CPU module PPC-CPU6G86(MS)-64, PPC-CPU686(MS)-128
Choose the CPU modules suitable to the system size and application to configure
the system.

It is necessary to set (control PLC setup) which CPU modules are to control
which 1/0 modules and intelligent function modules with a multiple PLC

IN
o

Power supply
QnPHCP
Input module [~
Input module |~
Output module |w
Intelligent
function module
Input module [«
Intelligent
function module
Output module |~

-------- Setup of the controlling
QCPU 1

N
N

>
»
»

1 1 1 1
Control performed with the
QnPHCPU1 sequence program

Control performed with the QCPU2 sequence program

(b) The CPU module that controls the I/O modules and intelligent function
modules is known as the "Control PLC".
The 1/0 modules and intelligent function modules controlled by the control
PLC are known "controled modules".
Other modules not controlled by the control PLC are known as "non-
controlled modules".

REMARK

*1: Indicates the grouping configuration on the GX Developer.
QCPUL1 indicates the "PLC No.," and "1" on the 1/0O module and intelligent
function module indicates that their control PLC is the PLC No.1.

13-3 13-3



13 OUTLINE OF MULTIPLE PLC SYSTEMS

13-4

MELSEC-Q

(2) Multiple PLC system setup
It is necessary to set up the "Number of mounted CPU modules" and the "Control
PLC" with PLC parameters in all CPU modules onto which main base units are
mounted in order to control a multiple PLC system (see Chapter 9.)

(3) Multiple PLC system access range

(@)

(b)

It is possible for a multiple PLC system's control PLC to perform the 1/0O
refresh procedure on control modules and write in the buffer memory of
intelligent function modules in the same way as a single CPU system.

It is possible to access non-control modules in the following ways.

 Refresh the input for I/O modules and intelligent function modules (the
PLC parameter multiple PLC setup is necessary.)

« Read the intelligent function module's buffer memory.

« Download the output data for the output module, the I/O combination
module and the intelligent function modules. (the PLC parameter multiple
PLC setup is necessary.)

However, it is not possible to access non-control modules in the following

ways.

« Outputting data to the output module and intelligent function module.

« Writing data into the intelligent function module's buffer memory.

CPU 0 1 2 3 4 5 6 7

-~ |D2]|>2|lL2le]|e 21 0 21 o
= o o > > > > > > >

OlOoO|l T | B | o 8l © 8l ©
S 1 >l e o o Hg o Hg o
) o S S S = S = €
o | 5 5155 |2e| 5|28 5
= (o4 alalal=gl 218
&) cSle|s5|28c|le|8<]| 5
a ol EEX= £2|1 0O

1 {2101
L1 |

Possible to read with the
QCPU2

1~
[EEN
N
N
N

Possible to read with the QnPHCPUL1

(4) GX Developer access range

(@)

(b)

()

It is possible to write parameter programs and perform monitoring and tests
in Process CPUs connected to personal computers,

To access Process CPUs that are not connected to personal computers,
specify the Process CPU to be accessed (connection destination
specification) with the GX Developer.

It is possible for the GX Developer to access the Process CPU regardless of
the control modules and non-control modules.

By connecting a single Process CPU to a personal compulter, it is possible
to perform monitoring and tests on all modules being controlled by the
multiple PLC system's Process CPU in the same way as with a single CPU
system.

Other station Process CPUs on the same MELSECNET/H, Ethernet or
other network can also be accessed.

It is possible for all Process CPUs on a multiple PLC system to be accessed
from a GX Developer that is connected to other stations on the same
network.
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13.3 Differences with Single CPU Systems

13-5

The differences between single CPU systems and multiple PLC systems are explained
below.

1)

)

@)

(4)

()

Function versions (see Sections 14.2.1 to 14.2.5)
(a) Process CPUs are supported by multiple PLC systems.

(b) Alll/O modules can be used on a multiple PLC system.

(c) Use function version B intelligent function modules on the multiple PLC
system.
Function version A intelligent function modules can be used if set up as
control PLC by the PLC No.1.

Mounting position of CPU module (see Section 14.2.1)

Process CPUs can be mounted on the CPU slot from the right-hand side of the
power unit sequentially. The Motion CPUs are mounted together on the slot to
the right of the Process CPUs.

The PC CPU module is installed on the extreme right side in the multiple PLC
system.

The total number of Process CPU, Motion CPU and PC CPU module must be up
to four.

Multiple PLC system parameters (see Section 14.2.6)

In comparison with independent CPU systems, there are more PLC parameter

items on a multiple PLC system.

Of the PC parameters that have been added to the multiple PLC system, the

parameters that must be set are listed below.

* Number of CPUs: Sets the number of mounted Process CPUs, Motion CPUs
and PC CPU module that are in use.

 Control PLC settings: Sets which Process CPU, Motion CPU and PC CPU

module controls while modules.

Sameness check (see Section 14.2.6)

A setting exists to indicate that the Process CPU / Motion CPU / PC CPU module
used are the same in the number of CPUs, control PLC settings and other
multiple PLC system parameters.

The Process CPU / Motion CPU / PC CPU module run a check (sameness
check) to ascertain that the multiple PLC system parameters are the same when
the PLC power is set at ON, the Process CPU is reset, and the STOP status is
changed to the RUN status.

The multiple PLC system will not start up if an error is triggered during the
sameness check.

Concept of the I/O number (see Section 15.1)

The right side of the installed CPU module is I/O number "00H" in the multiple
PLC system. For this reason, the position of I/O number "00H" varies according
to the number of installed CPUs. However, because each PC CPU module
occupies two slots (one slot for CPU and one empty slot), the I/O number
deviates by the number of points set to the empty slot. (Default: empty 16 points)
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(6)

(7)

(8)

(9)

MELSEC-Q

Interactive transmission with non-control PLCs (see Chapter 17)

(&) Itis possible to control I/O modules and intelligent function modules
controlled by the host PLC in the same way as on an single CPU system.

(b) Itis not possible to output ON.OFF data to modules that are not controlled
by the host PLC or write in the buffer memory of intelligent function
modules.

It is possible to read I/O data from non-control modules with PLC parameter
settings.

It is possible to confirm the status of modules controlled by other PLCs, the
control status of other PLCs, and control the host PLC.

Interactive transmission between each CPU modules on a multiple

PLC system (see Chapter 16)

It is possible to perform the following interactive transmission between each CPU

modules with a multiple PLC system.

» Automatically refreshing the device data between each CPU modules with
multiple PLC system parameter settings.

 Data transfer between other Process CPU and PC CPU module via CPU
shared memory using multiple PLC instructions (FROM, S.TO instructions)

* Reading CPU shared memory of Motion CPU from Process CPU with multiple
PLC instructions (FROM instruction).

* Control instruction from the Process CPU to the Motion CPU with Motion
dedicated PLC instructions.

» Writing and reading of the device data from the Process CPU to the Motion
CPU/PC CPU module with communication dedicated instructions between
multiple PLCs.

» Event issuance from Process CPU to PC CPU module using instructions
dedicated to multiple PLC communication

Processing during resets and errors (see Sections 14.2.7 and
14.2.8)

The processing performed when resets and errors occur are different for the
multiple PLC system's PLC No.1 and the PLC No.2 to PLC No.4.

(@ Process CPU/High Performance model QCPU for PLC No.1 can be reset
with a multiple PLC system.
CPU modules for PLC No.2 to No.4 and Motion CPU cannot be reset.

(b) Multiple PLC system operations will be suspended when a stop error occurs
with the PLC No.1.
It is possible to select whether to suspend or continue with multiple PLC
system operations when a stop error occurs with PLC Nos. 2 to 4 and
Motion CPU.

Clock function

An intelligent function module with which the error code and time of occurrence is
stored in the buffer memory when an error is triggered is available (time data
read from the Process CPU.)

The PLC No.1 time data will be stored as the time that the error occurred
regardless of whether the module concerned is a control PLC or a non-control
PLC.

13-6



14

14 SYSTEM CONFIGURATION OF MULTIPLE PLC SYSTEM

MELSEC-Q

14 SYSTEM CONFIGURATION OF MULTIPLE PLC SYSTEM

This chapter explains the system configuration of multiple PLC systems, and the
precautions for multiple PLC system configuration.

14.1 System Configuration

This section explains the equipment configuration of multiple PLC systems, the
connections with peripheral device, and an output of the system's configuration.

(1) Equipment configuration of multiple PLC system

MITSUBISHI

MELSE®

Memory card *1
(Q2MEM-1MBS,Q2MEM-2MBS,
Q2MEM-2MBF,Q2MEM-4MBF,
Q2MEM-8MBA,Q2MEM-16MBA,

Q2MEM-32MBA)

II [alalus]uls]

MTSUBISHI )
UTHIUM BATTERY

Process CPU
(Q12PHCPU, Q25PHCPU)

<

High performance model CPU
(Q02CPU, QO2HCPU, QO6HCPU,
Q12HCPU, Q25HCPU)

Battery
(Q6BAT)

Motion CPU
(Q172CPU,Q172CPUN
Q173CPU,Q173CPUN)

PC CPU module

ol [

< B

Main base unit
(Q33B,Q35B,Q38B,Q312B)

Power supply module,
1/0 module, Intelligent function
module of the Q Series
Motion only module

)

Extension of Q Series modules

7

Extension cable
(QCO05B, QC06B,QC128B,
QC30B, QC50B,QC100B)

Q5B extension base unit
(Q52B,Q55B)

(Q63B,Q65B,Q68B,Q612B)

Power supply module 2,
1/0 module, Intelligent function
module of the Q Series
Motion only module

al
|
|
I
|
I
I
|
|
Q6B extension base unit i
|
I
|
I
I
|
|
|
I
|
I
|
I
|
I

=

POINT

*1: Only one memory card can be mounted.
Select the memory card SRAM, Flash and ATA in accordance with application
and capacity.
When commercial memory cards, the operation is not assured.

*2: The Q Series power supply module is not required for the Q5CIB extension
base unit.
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(2) Configuration of peripheral device

MITSUBISHI

WELSED @
> <
Memory card 3 1
(Q2MEM-1MBS,Q2MEM-2MBS, Process CPU USB cable sk 2
Q2MEM-2MBF,Q2MEM-4MBF, (Q12PHCPU,Q25PHCPU) (To be procured yourself)

Q2MEM-8MBA,Q2MEM-16MBA,
Q2MEM-32MBA)

II Jalalalalalal

RS-232 cable
(QC30R2) 14

PC card adapter Personal computer

2MEM-ADP (GX Developer
@ ) Version 7.10L or later)

*1: For writing into memory card on GX Developer, and USB cable, refer to the
operating manual of the GX Developer.

POINT

* Refer to the Motion Controller User’'s Manual for connection between the Motion
CPU and peripheral modules.

» The GX Developer installed in a Personal computer connected to the Motion CPU
is not used to communicate with the Process CPU.

* You cannot install GX Developer and Motion CPU software package in a single
PC.

« Refer to the manual of the PC CPU module for the connection between the PC
CPU module and peripheral modules.
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Main base unit (Q312B)

0 1 23 456 7 8 91011«—SilotNo.
K
=1
é 2|2 |00]20]40|60 |80 A0 |CO (EO 1100
>
Q.
Extension cable ngggzggggggggg
\ ¢ u%» 1F [3F | 5F | 7F | 9F | BF |DF | FF [11F]
_'B o
_ Extension base unit (Q6128) *k The figure shows the configuration
é[gxtensmn 121314 15 16 17 18 19 20 21 22 23 when 32-1/0 modules are mounted
ges o to each slot.
Ex é 120[140[160[180[LAO[LCO[LE0[200|220[240[260 280
[oc] 2
S| LES[STSLSTS TS S Ts [ ST IS
ool Z0| & [L3F[15FL7F[L9F[LBFLDFLFF[21F|23FR5FR7F [29F
o ) Lgyls
] Extension base unit (Q68B) i Extension base unit (Q68B)
2 extension 24 2526 27 28293031 5 extension 45 46 47 48 49 50 51 52
stages 2 stages 2
I:I:I § RAO[RCOREO[300(320[340[360|380] % é 540(560(580/5A0/5CQ5E0/600(620)
2 g o] 2
System 00| Sggggggggg ool 5;‘,%3%%3 %
configuration % Eo & PBFRDARFF[31F|[33FB5FR7F|39F| @ Z0| & [55F[57F|59F5BH5DH5FF61F|63H
[oo] e 5 [oo] JE
_ Extension base unit (Q68B) _ Extension base unit (Q68B)
3 extension J/ 3233343536 373839 6 extension J/ 53545556 57 58 59 60
stages 2 stages r
3 3
% £ [3A0BCOBE0400[4201440(460(480 % g |640/660|680/6A06COBE0[700|720)
a0 g ool z
m || RS]S9 SJS]S  BErHENENEE
[oo] Eo g [3BFBDFBFF@LF(43FUSFU7F|49F .o Eo g |65F|67F|69F(6BABDHEFH7LF|73H
o] ole| o] o &
7 _ Extension base unit (Q65B) Extension base unit (Q65B)
extension 40 41 42 43 44 7 extension 61 62 63
stages / = stages / o)
=1 =1
B 8 laackcopeo]s00/520 o 8 |7a0|760780| _ | _
oo 2 ool z 2|2
e ||| 48[5/5[S]5]S B[S
[o o] DZO %‘ ABRUDFUFF(51F{53F 6o Eo % 75F|77H79F
0] I X =i
When module is installed,
an error occurs.
Number of CPU CPUL: PLC No.1, CPU2: PLC No.2, CPU3: PLC No.3, CPU4: PLC No.4
Maxmum number 7 extension stages
of extension stages
. Module count setting for
Maximum number the multiple PLC setting ! 2 3 4
of mounted Number of modu
modules umber of moduie 64 modules 63 modules 62 modules 61 modules
mounted
Maximum
number of 4096
points

Main base units

Q33B, Q35B, Q38B, Q312B

Extension base
units

Q52B, Q55B, Q63B, Q65B, Q68B, Q6128

Extension cables

QCO5B, QCO6B, QC12B, QC30B, QC50B, QC100B

(1) A maximum of 7 extension base units can be used.

(2) Do not use extension cable longer than 13.2 m (43.28 feet).

(3) When using an extension cable, it should not be connected to or allowed to come close to the main circuit (high voltage and large current).
(4) When setting the number of extension stages, set the number in ascending order to avoid setting the same number repeatedly.

Notes (5) Connect an extension cable between the OUT connector of an extension base unit and the IN connector of another extension base unit.
(6) An error may occur if more than 66 main base / extension base units are mounted.
(7) Refer to section 14.2 (1) for mounting motion CPUs.
(8) For the /O number of multiple PLC systems other than above, see Section 15.1.1.
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14.2 Precautions For Multiple PLC System Configuration
14.2.1 CPU module mounting positions

(1) CPU module mounting positions

(& Up to four modules of Process CPU and High Performance model QCPU
can be mounted in the CPU slots (starting from the slot on the right side of
power supply module closely) and the neighboring slots up to slot 2.
There must be no empty slot between CPU modules.

Mount the Motion CPU or PC CPU module in the following way.

* Mount the Motion CPU on the right side of the Process CPU and High
Performance model QCPU.

« Mount only one PC CPU module at the right end of CPU modules.
(No CPU module can be mounted on the right side of the PC CPU
module.)

Table 14.2 Installation positions of CPU modules

Number of CPUs Mounting positions of CPU modules
CPU O 1 2
> o]
E| 3
1 32| © —
&
B
o
o
CPU O 1 2 CPU O 1 2 CPU O© 1 2
> ) o) > D =) > I NCRNE|
o o o o o o o o :S>1<|
2|9 |09 2|0 | o S |19 |8
2 7] (o4 (o4 n (04 g n (04 1S |
g g 5 g 2 |
% o = % (@] |
o o o o |
a |
CPU O 1 2 CPU O 1 2 CPU O 1 2
> ) ) 2 > 2 2 -] > 2 2 2
o o o o Q. o o o o o o o
| oo | O 2| o| ol C a |l o | Oo| O
2o o] O 2 o|lo| c 2 o | c c
5 5 g 5 S| g
] ] o
3 5 = g 2|32
o o o
3 CPU O 1 2 CPU O 2
NHEHBEE NEEE
glo|lo (87! glo|o (B!
a | o |g | a (04 s | E | .
: 2 | : 512 |
g o ! g = |c !
o o | o o |
o | |
CPU 0 1 2 CPU © 1 2 CPU O 1 2
> 2 ) 2 2 > 2 2 2 o} > o] o] -} 2
[} o o o o o o o o o Q. o o o o
s|lo 9| 9|9 2|10 |9 |9 |oO gs|lo|o|]OC |0
4 |l ool O| O 2| o O|C < 3 | 0| O|g <
@ 9] = @ = =
o (=) o
S 3 s S s |3
o o o

*1: The PC CPU module occupies two slots.
Note: The QCPU indicates the Process CPU or High Performance model QCPU.
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Number of CPUs Mounting positions of CPU modules

cPu 0 1 2 cPU 0 1 2 3 cPU 0 1 2 3
> 2 2 2 2 R EEEENER = o
[=3 o o o o —E o o o Ex: ;—i o o 2 :*:
[ O o (@) o alo | o| O |8 20| O] O |8
2 (o4 c = c 3 |l o |0Co|leg | 2|1 S| O c|g |
= s| g g o | o IS |
g 5| 8|8 || ¢ g | 2 5 |3
AEIEIENE 51| E 218
& £ | |

CPU 0 1 2 3
> | 2 > o |24l
S o o o .g*l
o O O (@] o)
? o = c g |
= i) K] o |
g ° g |a
[e) = = O
a o |

T |

*1: The PC CPU module occupies two slots.
Note: The QCPU indicates the Process CPU or High Performance model QCPU.

(b) Motion CPUs are mounted together on the slot to the right of the Process
CPU or High Performance model QCPU.
Process CPU and High Performance model QCPUs cannot be mounted to
the right of Motion CPUs.

Mounting is allowed Mounting is not allowed

CPU O 1 2 CPU O 1 2
> ) ) o} D > =} o)
o o o o o = o o
gl c|cg|c|o e &X)/ﬁ o
D (o4 (o4 c c 2 (04 (o4 c
- o il . o xel
g 5] ° e 2 °
g S| s g 4 /§\§ =
o o

(¢) Mount the PC CPU module at the right end in the multiple PLC system.

No CPU module can be mounted on the right side of the PC CPU module.
CPU 0 1 2 3
> ke |

% |
O o
|
(@)

|

Power supply
Motion CPU

2

(d) Anempty slot is secured for future addition of a CPU module.
The number of CPUs including empty slots are set with the No. of PLC
setting, and the type is set in the "CPU (empty)" setting from the slot
immediately to the right of the number of CPUs set at the "I/O Assignment
tab screen in the (PLC) "Parameter” dialog box.
For example, when four CPUs have been set with the multiple PLC setting
and two Process CPUs and one Motion CPU have been mounted, the
Process CPUs are mounted in the CPU slot and slot 0, the Motion CPU is
mounted in slot 1, and slot 2 is left empty.
However, the empty slot must be on the right side of CPU modules.

Mounting is allowed Mounting is not allowed

CPU O 1 2 CPU O 1 2
> o) o) o) > > Q D -]
[N o o o o [N o o
o [®) (@) O IS a | O \8/ (@)
2 o O c w a (04 w c
o, Ke] o, §e]
3] 2 [} 3
: - : 1 -
a a

AN
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POINT

To add a Process CPU, High Performance model QCPU or Motion CPU to a
system where the PC CPU module is used, shift the PC CPU module to the right
because no CPU module is allowed on the right side of the PC CPU module.

(2) CPU module PLC numbers

(@ PLC numbers are allocated for identifying the CPU modules mounted on
the main base unit in the multiple PLC system. The PLC No.1 is allocated
to the CPU slot, and the PLC No.2, No.3 and No.4 are allocated to the right
of the PLC No.1.

CPU slot: PLC No.1

Slot: PLC No.2

Slot: PLC No.3

ﬁ Slot: PLC No.4
2012122
oo | |a
OlO10|O
o|o|o|o

Power supply

These PLC numbers are used for the following purposes of

« To access the Process CPU and High Performance model QCPU when
the GX Developer (personal computer) is not connected in the multiple
PLC system.

» To set up control PLCs with the 1/O Assignment in the multiple PLC
system.

(b) The Process CPU and High Performance model QCPU stores the host
number in the special register (SD395).
It is recommended to build a program for checking the host number using
the Process CPU and High Performance model QCPU.
This will enable easy verification when Process CPU and High
Performance model QCPUs are not mounted correctly and when programs
are written into other PLCs with the GX Developer.
In the program shown below, the annunciator (F1) is set to ON when the
Process CPU and High Performance model QCPU writing programs is a
PLC other than the PLC No.1 (SD395 =1.)
The "USER" LED on the front of the Process CPU and High Performance
model QCPU is illuminated when the annunciator (F1) is set to ON. The
number of the annunciator that has been set at ON will also be stored in a
special register (SD62).

0}[() K1 sD395 ] [SET F1 ]l

Set a PLC number used for comparison.

REMARK

For the own number confirmation method for the Motion CPU and PC CPU module,
refer to the manual of the Motion CPU and PC CPU module.

14-6 14-6



14 SYSTEM CONFIGURATION OF MULTIPLE PLC SYSTEM

MELSEC-Q

14.2.2 Precautions when using Q Series 1/0 modules and intelligent function modules

(1) Compatible I/0O modules

All /0 modules (QX, QYL) are compatible with to multiple PLC system. They
can be used by setting any of PLC No.1 to No.4 as a control PLC.

(2) Compatible intelligent function modules

(8 The intelligent function modules compatible with the multiple PLC system
are those of function version B or later. They can be used by setting any of
PLC No.1 to No.4 as a control PLC.

(b) Q Series high speed count modules (QD62, QD62D, QD62E) are
compatible with by multiple PLC system are those of function version A or
later. They can be used by setting any of PLC No.1 to No.4 as a control
PLC.

(c) Q Series interruption modules (QI60) do not have a function version, but are
supported by multiple PLC systems. PLCs No.1 to No.4 can be set up as
control PLCs.

(d) Intelligent function modules of function version A can be used in multiple
PLC system by setting PLC No.1 as a control PLC.
However, only control PLC can be accessed from serial communication
modules and other external modules. (MELSECNET/H, serial
communication modules and other external modules cannot access non-
control PLCs.)
The "SP. UNIT VER. ERR (error code: 2150)" occurs if any of PLC No.2 to
No.4 has been set as a control PLC, and the multiple PLC system will not
be a started up.

(3) Ranges of access to control and non-control modules
In a multiple PLC system, non-control modules can be accessed by setting "I/O
setting outside of the group" at the "Multiple PLC settings" dialog box in "PLC
Parameter”. The following table indicates accessibility to the control and non-
control modules in the multiple PLC system.

Accessibility
Access target Non-control module (I/O setting outside of the group)
Control module -
Disabled Enabled
Input (X) @ X O
Read X )
Output (Y) - Q O
Write O X X
Buffer Read O O o
memory Write O X X
O: Accessible X: Inaccessible
REMARK

» The function version of intelligent function modules can be confirmed at the rated
name plate of the intelligent function module and with the GX Developer's "System
monitor product information list window" (see Section 2.3.)

» See Section 14.2.4 for details on restrictions on the number that can be used with
intelligent function modules.
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The following table indicates restrictions on the number of modules that can be
mounted in multiple PLC systems. Ensure that the number of modules mounted is

within these ranges.

Product

Model

Number of modules that can be
mounted per system

Number of modules that can be
mounted per PLC

Q series MELSECNET/H
network modules

« QJ71LP21

« QJ71BR11

« QJ71LP21-25
« QJ71LP21G
* QJ71LP21GE

Maximum of four PLC to PLC
networks and remote I/O
networks

Maximum of four PLC to PLC
networks and remote I/O
networks

Q series Ethernet
interface modules

* QJ71E71
* QJ71E71-B2
* QJ71E71-100

Maximum of four

Maximum of four

Q series CC-Link system
master/local modules

*QJ61BT11

No limit *

No limit *

Interruption modules

« QI60

Maximum of four

Only one

14-8

*: A maximum of 4 modules per PLC (16 modules per system) can be controlled if the
network parameters for CC-Link are set and controlled by GX Developer. There is
no restriction in the number of modules when the parameters are set by the
instructions dedicated to the CC-Link.
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14.2.4 Compatible GX Developers and GX Configurators

(1) Compatible GX Developers
GX Developer Version 7.10L or later are compatible with on multiple PLC
systems.
GX Developer Version 7.09K or earlier are not compatible with multiple PLC
system.

(2) Compatible GX Configurators

The GX Configurators listed can be used on multiple PLC systems without
modification.
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14.2.5 Parameters that enable the use of multiple PLC system

(1) Parameters that enable the use of multiple PLC system
Compared with the single CPU system, the multiple PLC system includes the "CPU
count”, "control PLC", "refresh setting (automatic refresh setting)" of PLC parameters.
The PLC parameters must be set to the same for all the CPU modules used in
the multiple PLC system, except some modules.
Make similar settings to the PC CPU module, if one is included, using the PC
CPU module setting utility.

For the setting method, refer to the manual of the PC CPU module.

(2) The PLC parameter settings for use with multiple PLC system
The PLC parameters, necessity of setup, and descriptions that are required for
using multiple PLC system are listed in table 14.3.

Table 14.3 Setting list for the multiple PLC and 1/0 Assignment

Necessity of | Description
setup *1 *2

PC parameter

1/0 Assignment

Model name — —

Points — O

Start — O

Standard setting

Base model name — —

110 Power model name — _

Assignment Extension cable — —

Points — O

Switch settings — —

Detailed settings

Error time output mode — —

H/W error time PLC operation mode — —

I/O response time —

Control PLC

O

PLC system

settings Number of empty slots -

No. of PLC

Operation mode

o0
olo[of © |0

Online module change

Out of group input/output setting

Muiltiple PLC The input condition outside of the group is taken

settings

> (>
> (>

The output condition outside of the group is taken

Refresh setting

Send range for each PLC

A
PLC side devices A
*1: Necessity of setup column

O: Items that must be set up for multiple PLC system (operations not possible if not set up.)

A\ Items that may be set up when required for multiple PLC system (Operations carried out
with the default values when not set up.)

—: Items that are the same as single CPU systems.

*2: Descriptions

O: Items that have the same settings for all CPU modules on the multiple PLC system.

A\ ltems that have the same settings for all Process CPU, High Performance model QCPUs
and PC CPU module on the multiple PLC system (items that do not have settings for
motion CPUS).

— Items that can be setup up individually for each CPU modules on the multiple PLC system.
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After parameters such as multiple PLC settings are changed, reflect the changes
to keep uniformity among all PLCs in the multiple PLC system, then reset the
PLC No.1.

It is possible to transfer across and use the CPU settings and 1/0O Assignments
set up for other projects with GX Developer.

(See section 19.2.3 for details on transferring and using multiple PLC settings
and I/O Assignments.)

(@) CPU count setting (setup necessary)
1) The number of CPU modules to be used on a multiple PLC system are
set at the PLC parameter's "Multiple PLC settings" screen in the (PLC)
Parameter dialog (indicated with the "A" arrow.)

Multiple PLT settings =]
Mo, "~ Orline module change(*)
% Enable online madule change,
NoofPLC |74 ~ it e G s i
10 status outside the group cannot be taken

Operating mode (| ————— (=000 Gro0 Ut SuEu setiae [
Error operation mode at the stop of PLC J= | The irput eonditicreutside e aroup i teker
I Al statior stom by stop erenet ELET | IS e cutiut condiionioutsid= thesmaupisaken

I &l station stop by stop ertor of PLE2 | Represy

ing

I¥ &l station stop by stop eror of PLC3 || Change soreens | Setting 1~
¥ &l station stop by stop error of PLCA

Send 1ange for each PLC PLC side device
PLC PLC share memory G Dev. starling
Paint 7 Start End Start End
o1
02
03
ot

The applicable device of head device i B.M.7.DW.RZR
The unit of points that send range for sach PLE is word.

(*5ettings should be set a5 same iwhen Using mulipie PLC.

Diversion of mulple PLC paameter | Cheok | End | Cancel |

2) Ensure that the CPU count set for the multiple PLC system is the same
as the number of CPUs actually mounted.
When an empty slot is secured for the purpose of mounting additional
CPU modules in the future, set "PLC (Empty)" at the "I/O assignment"
tab screen in the (PLC) "Parameter” dialog box.
For example, when setting "4" as "No. of PLC" in the "Multiple PLC
settings" screen and securing one of them for future use, set slot 3 to
"PLC (Empty)" (indicated with the "B" arrow.)

Qn[H) Parameter
B 140 Assignment()
—
Slut/ PLCL\;D? =\ hiodel name Points - Sé?;rtm Switch selting
1 |PLC [ [PLENo2 =[] ~| 310
2 [P\ [Plcned ~[/ ~| JEz0 |Detailed setti
3 |PLC PLCEmpty] v, ~| FEw
il EE - B
5[40 - -
6 [505 - B
7 [606 - ~ -

IF the start X and " are not input, the PLC assigns them automatically.
Itis not passible to check comectly, when there is a slat of the unsetting on the way.

~ Standard setting(*]

Base madel name | Power madel name | Extention cable | Paints (—{ [ Base mede
T & Auto
o © Detsl
Increase] i
Increazed i
Increased 7 ml
Increased A4 12 fisation
| nereases i v —I
["]zettings should be set &s same when Diversion of multiple PLC DalamElEll Read PLC data |
uging multiple PLC.
Acknowledge ¥ assignment | Muliple PLE setings | Defaut | Check | End | Cancel |

3) A"PARAMETER ERROR (error code: 3010)" occurs to all mounted
CPU modules in the following cases.
» The number of mounted CPU modules exceeds the number set with
the CPU count setting.

* No CPU module is installed in slots set for PLC No.1 to No.4.
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(b) Operation mode setting (optional)
This is set to continue operation of other PLCs where a stopping error has
not occurred when an error occurs at any of PLCs No.2 to No.4.
The operation mode for the PLC No.1 cannot be changed (all PLCs will
suspend operations when a stop error is triggered for the PLC No.1.)
See Section 14.2.8 for further details.

(c) /O settings outside of the group (optional)
This is set when the input and output (X, Y) for I/O modules and intelligent
function modules being controlled by other PLCs is to be downloaded to the
host PLC.
See Section 17.2 for further details.

(d) Refresh setting (optional)
This is set up to automatically refresh the device data on the multiple PLC
system.
See Section 16.1 for further details.

(e) Control PLC settings (optional)
Sets up the control PLCs for the 1/0 modules and intelligent function
modules mounted on the base units on the multiple PLC system (indicated
by the "C" arrow.)
All default settings are set for the PLC No.1.

Intelligent functional module detailed setting
Hew enor -
- - Modelname | i | “tine PLE. | 120 response. | Contrl L |
ik operation time: ¥l
mode
0 |PLC FLCNod - - - -
1 |PLC FLCNo.2 - - - fa
2 |PLC FLCNo3 - - - - ©
3 |PLE FLCEmpiy] - - - -
4|33 - - B )
5 |44 - - FLC No.1
6 |56 - - [r|PLENa1 ~
7 |66 - - [~ [PLCNoT >
8 |77 - - [ = [PLENa1 ~
I EET - > | = |PLCHa1 +
10 [99) - - | ~[PLCHa1 =
11 1010 - - | ~[PLCHaT >
12 [11[11) - - \r[PLCHal
13[12(12) - - = [PLEHo.T =
14[13(13) - - PLC No.1 v
15 [14(14] - - ~PLCNo.lf ~
e el et s e o s o FILE B _ Carcal |
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(3) Multiple PLC setting and I/O Assignment checks
Checks, as shown in table 14.4, will be run to ascertain that all CPU modules
have the same settings (sameness check) when the description column in table
14.3 has been set with the "O" symbol and the power to the sequence is
switched on, the Process CPU is reset, or the status is changed from STOP to
RUN.

(@ The multiple PLC system will be started up if all PLCs have the same
settings.

(b) The operations described in table 14.4 will be performed when all PLCs do
not have the same settings.
In this event, check the multiple PLC settings and I/O Assignment, and set
all PLCs with the same settings.
To start the multiple PLC system, reset the Process CPU for PLC No.1 or
turn off and on the PLC (power ON — OFF — ON).
(For the action after the Process CPU for PLC No.1 is reset, see Section
14.2.7.)

Table 14.4. List of sameness check contents

Item PLC No.1 PLC No.1to 4
When the power to the PLC is switched on « A comparison check will be run on the
When PLC No.1 is reset multiple PLC settings and 1/0O

Assignments for PLC No.1.

* A"PARAMETER ERROR (error code:
3012)" will occur in the host PLC if they
do not match.

No sameness check will be run

» A comparison check will be run on the multiple PLC settings and 1/O Assignments for
When PLCs in the the PLC in the RUN mode with the lowest number.

RUN mode exist * A"PARAMETER ERROR (error code: 3012)" will occur in the host PLC if they do not
match.

* When the RUN/STOP

. » A comparison check will be run onthe [+ A comparison check will be run on the
switch has been changed

. multiple PLC settings and 1/O multiple PLC settings and I/O
from STOP to RUN. When PLCs in the ) )
Assignments for PLC No.2. Assignments for PLC No.1.
* When parameters are RUN mode do not
. ) ] * A"PARAMETER ERROR (error code: |+ A"PARAMETER ERROR (error code:
written with the GX exist ) . . ) . .
Developer 3012)" will occur in the host PLC if they 3012)" will occur in the host PLC if they

do not match. do not match.

STOP — RUN is not allowed as a
— "MULTIPLE PLC DOWN (error code:
7000)" error will occur in the host PLC.

When a stop error
occurs at PLC No.1

POINT

After multiple PLC system parameters unavailable with the Motion CPU are
changed for the Process CPU, High Performance model QCPU or PC CPU module
in a multiple PLC system including a Motion CPU, be sure to reset the Process
CPU or High Performance model QCPU for PLC No.1 or turn off and on the PLC.
(Otherwise the Process CPU, High Performance model QCPU or PC CPU module
checks consistency with multiple PLC system parameters of the Motion CPU,
causing a "PARAMETER ERROR (error code: 3012)."
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14.2.6 Resetting the multiple PLC system

It is possible to reset the entire multiple PLC system by resetting the PLC No.1.
The CPU modules for PLC No.2 to No.4, /0 modules and intelligent function modules
will be reset when the PLC No.1 is reset.

If a stop error occurs for any of the PLCs on the multiple PLC system, either reset the

PLC

No.1 or restart the sequencer (power supply ON — OFF — ON) after the problem

has been recovered.
(Recovery is not allowed by resetting the CPU modules for PLC No.2 to No.4 for which
stop errors have occurred.)

2 34567

QCPU

Power supply

QCPU[-

QcpPulo
QCPU

!
]
=4
O
]
[a %

PLC No.2
PLC No.3
PLC No.4

-

Reset is not allowed with the multiple PLC system.
If a reset is attempted all PLCs on the multiple
PLC system will assume the "MULTIPLE PLC DOWN" status.

The entire multiple PLC system can be reset.

)

2)

POINT

It is not possible to reset the CPU modules for PLC No.2 to No.4 individually in
the multiple PLC system. If an attempt to reset any of the CPU modules for
PLC No.2 to No.4 during operation of the multiple PLC system, a "MULTIPLE
PLC DOWN (error code: 7000)" error will occur for the other PLCs, and the
entire multiple PLC system will be halted. However, depending on the timing in
which the CPU modules have been reset, there are cases where errors other
than the "MULTIPLE PLC DOWN" error will halt the other PLCs.

A "MULTIPLE PLC DOWN (error code: 7000)" error will occur regardless of the
operation mode set at the "Multiple PLC settings" screen within the (PLC)
Parameter dialog box. (stop/continue all other PLCs on the CPU modules for
PLC No.2 to No.4 error) when the CPU modules for PLC No.2 to No.4 are reset
(See Section 14.2.8 for details on the multiple PLC setting operation modes.)
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14.2.7 Processing when CPU module stop errors occur

The operations for the entire system will differ when a PLC No.1 stop error occurs and
when any of PLC No.2 to No.4 stop error occurs in the multiple PLC system.

(1) When a stop error occurs at the PLC No.1

(@ A"MULTIPLE PLC DOWN (error code: 7000)" error occurs for the CPU
modules for PLC No.2 to No.4 and Motion CPUS and the multiple PLC
system will be halted when a stop error occurs at the PLC No.1
(See point on the next page for details)

(b) Observe the following procedures to restore the system.

1) Confirm the cause of the PLC No.1 error with the PLC diagnosis
function.

2) Remove the cause of the error.

3) Either reset the PLC No.1 or restart the power to the PLC.
All PLCs on the entire multiple PLC system will be reset and the
system restored when the PLC No.1 is reset or the power to the PLC is
restarted.

(2) When a stop error occurs at the PLC No. other than No.1
Whether the entire system is halted or not is determined by the multiple PLC
setting's "Operating Mode" setting when a stop error occurs in the CPU modules
for PLC No.2 to No.4.
The default setting is for all PLCs to be stopped with a stop error.
When you do not want to stop all PLCs at occurrence of a stop error in any of the
CPU modules, click the check box that corresponds to the PLC No. whose error
will not stop all PLCs. (Arrow D)

~Noof PLC ) Online module change(’}
na

vV E

Mo of PLC |

g s Latien

I All station stop by stap eror of PLC2| Yy

g
IV &l station stop by stop error of PLC3 }henge screens | Setting1 ¥

[V &l station stop by stop error of PLC

Send range for each FLC PLE side device
PLC PLE shaie memory G Dev. stating
Paint [ Stat End Start End

0.1
0.2
0.3
0.4

The applicable device of head device is BM.Y,D.W.R ZR
The unit of points that send range for each PL is word

Settings should be sef as same when using muliple PLC.

Diversion of muliple PLT parameter Check End Cancel

(@ A"MULTIPLE PLC DOWN (error code: 7000)" error occurs for the CPU
modules and the multiple PLC system will be halted when a stop error is
occurs in CPU modules for which the "All station stop by stop error of PLC
'n'" has been set. (See POINT on the next page for details.)

(b) A"MULTIPLE PLC ERROR (error code: 7010)" error occurs for all other
PLCs but operations will continue when a stop error occurs in CPU
modules for which the " All station stop by stop error of PLC 'n' " has not
been set.
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POINT

A "MULTIPLE PLC DOWN?" stop error will be occur for the PLC on which the error
was detected when a stop error occurs.

There are cases where the timing of error detection will search for the PLC on
which the stop error that has caused the "MULTIPLE PLC DOWN" error occurs, not
the first PLC on which a stop error occurs, and the entire system will assume the
"MULTIPLE PLC DOWN" status.

For example, if a stop error occurs in the PLC No.2 and the PLC No.3 is halted as a
direct consequence of this, there are cases where the PLC No.1 will be halted

because of the stop error on PLC No.3 depending on the timing of error detection.
/ Halted with an "OPERATION ERROR"

Power supply
PLC No.1
PLC No.2
PLC No.3

\— Halted with stop error detection on PLC No.2
(becomes "MULTIPLE PLC DOWN")

There are cases where the system will be halted
with stop error detected on the PLC No.3
depending on the timing of error detection.
(becomes "MULTIPLE PLC DOWN?")

Owing to this, there are cases where a different PLC No. to the PLC that initially
caused the stop error will be stored in the error data's common information
category.

In this event, remove the reason for the error on the PLC that caused the stop error
in addition to the "MULTIPLE PLC DOWN" error when restoring the system.

In the illustration shown below, the cause of the PLC No.2 error that did not cause
the "MULTIPLE PLC DOWN" error is removed.

PLC diagnostics [x]

PLC

Mot PLC operation  STOP switch  STOP Mo2 PLC operation  STOP switch RUN

FLC operation
’VNU3 PLC operation  STOP switch  STOP

Module. Mo, Present Emor ‘el
mer 0% arineoncanon X erorgrg] || S|
7000 MULTI CPL DOwWN 200 e y—
a | by P

(c) Observe the following procedures to restore the system.
1) Confirm the cause of the PLC No.1 error with the PLC diagnostics
function.
2) Remove the cause of the error.
3) Either reset the PLC No.1 or restart the power to the PLC.
All PLCs on the entire multiple PLC system will be reset and the system
restored when the PLC No.1 is reset or the power to the PLC is restarted.
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14.2.8 Reducing the time required for multiple PLC system processing

1)

()

®3)

Multiple PLC system processing

A bus (base unit pattern, extension cable) is used by the CPU module when
accessing the I/O module and intelligent function module, and this bus cannot be
used by plural CPU module at the same time.

The CPU modules that attempted buss access afterwards when plural CPU
module use the bus simultaneously will assume the "Standby" status until
processing for the CPU module that executed the procedure first has been
completed.

This "Standby" status (the amount of time the CPU module must wait) will cause
delays in input and output on the multiple PLC system, and result in extended
scan times.

See Chapter 18 for details on extended scan times.

Maximum standby time

The host PLC will reach the maximum standby time in the following cases with a

multiple PLC system.

» When four CPU modules are used on the multiple PLC system.

» When additional base units are in use.

* When intelligent function modules that possess vast quantities of data are
mounted onto additional base units.

» When four CPU modules simultaneously access modules mounted onto
additional base units.

Reducing the time required for multiple PLC system processing
The following methods are available for reducing the amount of time required for
multiple PLC system processing.

» Combine modules with many access points, such as MELSECNET/H and CC-
LINK refresh, etc., together into a main base unit.

» Set modules with many access points, such as MELSECNET/H and CC-LINK
refresh, etc., as control module on a single CPU module, and ensure that
simultaneous access does not occur.

» Reduce the number of MELSECNET/H and CC-LINK refresh access points.

» Reduce the number of automatic refresh points between CPU modules.

POINT

It is possible to reduce scan time by changing the following PLC parameter
settings:

» A Series CPU compatibility setting

See Section 18.3 for details.

14 -17
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14.2.9 Precautions for making online module change

Take the following precautions when making the online module change of modules
used with the Process CPU in a multiple PLC system.

Refer to the following manual for details of the online module change.

» Process CPU User's Manual (Hardware Design/Maintenance and Inspection)

(1)

)

3)

Modules that can be changed online

The modules controlled by the Process CPU can be changed online.

The modules controlled by the High Performance model QCPU, Motion CPU and
PC CPU module cannot be changed online.

CPU module versions

When making the online module change of modules used with the Process CPU,
configure a multiple PLC system with the CPU modules given in the following
table.

CPU Module Type Type Function Version/Serial No.
Process CPU Q12PHCPU, Q25PHCPU Function version "C"
High Performance Q02CPU, Q02HCPU, QO6HCPU, [First 5 digits of serial
model QCPU Q12HCPU, Q25HCPU No. "04012" or later
Q172CPU Version "P" or later
Motion CPU Q173CPU Version "N" or later
Q172CPUN, Q173CPUN Version "A" or later
PPC-CPUG85(MS)-64, Bus interface _driv"er (PI'?C-
PC CPU module PPC-CPU686((MS))-128 EZ\:-OD version "1.05" or

Online module change setting

(& Enable "Online module change setting” of all CPU modules in the multiple
PLC system.
If "Online module change setting" is disabled in any one of the CPU
modules, "PARAMETER ERROR (error code: 3014)" occurs and control
cannot be performed.

(b) When the online module change setting is enabled, the non-group
inputs/outputs cannot be imported.

(4) When PC CPU module is used

14-18

When the PC CPU module is used, online module change cannot be performed
until the PC CPU module starts up.
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15 ALLOCATING MULTIPLE PLC SYSTEM I/O NUMBERS

15.1 Concept behind Allocating I1/0O Numbers

Multiple PLC S\éstems ossess I/0O numbers to enable interactive transmission
between the CPU modules and the I/O modules and intelligent function modules, and
I/O numbers to enable interactive transmission between the CPU modules.

15.1.1 1/0O modules and intelligent function module I/O numbers

The difference with single CPU systems is the 00+ position (slot) of the I/O number
with multiple PLC systems. )

However, the concept behind the sequence for allocating 1/0O numbers, the 1/0
numbers for each slot, and the 1/O numbers for empty slots is the same for both types

of system.

See Chapter 5 1Alloqatin I/O Numbers) for details on the concept behind the
sequence for allocating I1/O numbers, the I/O numbers for each slot, and the I/O
numbers for empty slots.

(1) "OOH" position for I/O numbers
(@ The number of slots set with the PLC parameters' multiple PLC settings are
occupied by the CPU modules on the multiple PLC system.
(b) The I/O modules and intelligent function modules are mounted from the
right of the slots occupied by the CPU modules.

(c) 1/O number of a stystem without PC CPU module .
The 1/0 number for the 1/0O modules and intelligent function modules
mounted from the right of the slots occupied by the CPU modules is set as
"00H" and consecutive numbers are then allocated sequentially to the right.

1) Example: Two modules are mounted
012345867

SHE
glo|o
n|O|O
5]

D =
<)

[a 8

‘ — |/O number : 00n

2) Example: Three modules are mounted and one empty slot exists
1234567

Power supply
QCPU
QCPU|o
QCPU
Empty

\—> 1/0 number : 00H

(d) Inﬁutloutput number of a system with PC CPU module )
The PC CPU module occupies two slots. The one on the right side among
the two slots is handled as an empty slot. (16 empty points are occupied
with default settmgg Therefore the I/0 number of the slot on the right side
of the PC CPU module is "10H." 1Set the empty slot at zero point usm% 11O
aIIocgtloy of PLC Parameters dialog box, to assign "00H" to the first I/
number.

w

QCPU |
PC CPU module| N

Power supply
QCPU
QCPU|o

N

)]

!‘CPU count ( Empty slot (O0H to OFH: occupied)

REMARK

+ If the number of CPU modules mounted on the main base unit is smaller than the
number set at the "Multiple PLC setting” of “(PLC) Parameter” dialog box, the
slot(s) on the right of the actually mounted CPU modules is (are) set as "CPU

Empty).
. 1(he P/(g number for the multiple PLC system can be confirmed with the system
monitor.
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15.1.2 I/O number of CPU module

I/O numbers are allocated to the CPU modules with the multiple PLC system in order
to allow interactive communications between the CPU modules with the following
commands.

Multiple PLC commands
Motion dedicated commands
Dedicated communication commands between multiple PLCs

The 1/0 numbers for the CPU modules are fixed for the slots on which they are
mounted and cannot be amended.

The table below shows the I/O number allocated to each CPU module when the
multiple CPU system is composed.

CPU module
. . CPU slot Slot 0 Slot 1 Slot 2
mounting position
First I/O number 3EO00H 3E10H 3E20H 3E30H

The CPU modules I/O numbers are used in the following cases.

15-2

When writing data in the host PLC's CPU shared memory with the S.TO instruction.

*1 15
When reading data from other PLC's CPU shared memory with the FROM

instruction. %1

When reading data from other PLC's CPU shared memory with the intelligent

function module device (U \G ). *1

When specifying the Process CPU to be accessed with the Ethernet module. *1

When specifying the Process CPU to be accessed with the serial communication

module. *3

REMARK

*1: See Chapter 16 for details on among CPU module.

*2: Refer to the Ethernet module's manual for details on accessing the Process
CPU with the Ethernet module.

*3: Refer to the serial communication module's manual for details on accessing the
Process CPU with the serial communication module.
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15.2 Purpose of PLC Parameter I/O Allocations with GX Developer
I/O allocations are performed with GX Developer in the following cases.

(1) Setting up control PLCs
Sets up the CPU module that are to control the multiple PLC system's I/O
modules and intelligent function modules.

Q Series I/O modules and intelligent function modules can be selected as
control PLCs for each slot.

?388

234567

1
=)
o
Q
(o4

Power supply
QCPU
QCPU|o

KAAA‘A«I::::::i—*-ConUoIPLCscanbe

selected for each slot.

[*)]
(€]
vs]

? 8 9101112131415

Power supply

|

68B
161718192021 22 23

Power supply

|

68B
24 2526 27 28 29 30 31

—ll

Power supply

|
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16 COMMUNICATION BETWEEN CPU MODULES IN MULTIPLE PLC
SYSTEM

It is possible to perform the following interactive transmission between each CPU

modules with a multiple PLC system.

» Automatically refreshing the device data between each CPU modules with
multiple PLC system parameter settings.

+ Data transfer between other Process CPU and PC CPU module via CPU
shared memory using multiple PLC instructions
Also, data reading of Process CPU from CPU shared memory of Motion CPU
using multiple PLC instructions

» Control command from the Process CPU to the Motion CPU with Motion
dedicated PLC instructions.

» Writing and reading of the device data from the Process CPU to the other CPU
modules with communication dedicated instructions between multiple PLCs.
Also, event issuance from Process CPU to PC CPU module using instructions
dedicated to multiple PLC communication

(1) Automatic refresh of device data

Automatic refresh of the CPU shared memory is a function of automatic data

transfer between CPU modules in END processing of the CPU.

As the device memory data of other PLCs is automatically read when the

automatic refresh function is used, is possible for the host PLC to use the device

data of other PLCs.

PLC No.1 PLC No.2
CPU shared memory CPU shared memory
Host PLC's operation Host PLC's operation
information area information area
System area . System area
Reading performed
Automatic refresh area for with the PLC No.2 Automatic refresh area for
writing in the PLC No.1 \ END process writing in the PLC No.2 i
User's free area User's free area 1 6
Writing performed with Writing performed
the PLC No.1 END process with the PLC No.2
END process
Device memory \ Device memory
For use of the PLC No.1 / Reading performed For use of the PLC No.1
For use of the PLC No.2 with the PLC No.1 For use of the PLC No.2 |—
END process

(2) Exchanging data with multiple PLC instructions and instructions
that use Intelligent function module device (UC\GL]
The CPUs on the multiple PLC system write data into the host PLC's CPU
shared memory with the use of the S. TO instruction/FROM instruction.
The data written to the CPU shared memory of the host PLC with the S. TO
instruction is read by Process CPU of other PLCs with the use of the FROM
instruction and UCI\GL.
Non-linked device data also read directly when the command is executed.

PLC No.1 PLC No.2
CPU shared memory CPU shared memory
Host PLC's operation Host PLC's operation
information area information area
System area System area

Automatic refresh area for
writing in the PLC No.1

Data written with

the S. TO instruction Read with FROM
™~ instruction or UU\G[]

Written with the S. TO instruction

Sequence program Sequence program

S. TO instruction FROM command
execution execution

16-1 16-1
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16.1 Automatic Refresh of CPU Shared Memory

(1) Automatic refresh of CPU shared memory

(@)

Automatic refresh of the CPU shared memory is a function of automatic
data transfer between CPU PLCs in END processing of the CPU.

As the device memory data of other PLCs is automatically read when the
automatic refresh function is used, is possible for the host PLC to use the
device data of other PLCs.

Data is transmitted between the following parties during automatic refresh
of CPU shared memory.

» Between Process CPU and Process CPU

* Between Process CPU and Motion CPU

» Between Motion CPU and Motion CPU

* Between Process CPU and PC CPU module

* Between Motion CPU and PC CPU module

An outline of operations when the PLC No.1 performs automatic refresh on
the 32 points between B0 and B1F, and when the PLC No.2 performs
automatic refresh on the 32 points between B20 and B3F.

PLC No.1 PLC No.2
CPU shared memory CPU shared memory
Host PLC's operation Host PLC's operation
information area information area
System area System area

Automatic refresh area for ; ; Automatic refresh area for
writing in the No.1 machine RN ) Eiagf'g Eirfzormed with writing in the No.2 machine [

END process

User's free area User's free area

1) Writing performed with

2) Writing performed

with the PLC No.2

END process
Device memory Device memory

the PLC No.1 END process

BO to B1F (For use of the PLC No.1) / 4) Reading performed with \ BO to B1F (For use of the PLC No.1)

the PLC No.1

B20 to B3F (For use of the PLC No.1) B20 to B3F (For use of the PLC No.1)[—

END process

(b)

The processes performed during the PLC No.1 END process.

1): The BO to B1F transmission device data for the PLC No.1 is
transferred across to the host PLC shared memory automatic refresh
area.

4): The data in the PLC No.2 CPU shared memory automatic refresh area
is transferred across to B20 to B3F in the host PLC.

The processes performed during the PLC No.2 END process.

2): The B20 to B3F transmission device data for the PLC No.2 is
transferred across to the host PLC shared memory automatic refresh
area.

3): The data in the PLC No.1 CPU shared memory automatic refresh area
is transferred across to BO to B1F in the host PLC.

Executing automatic refresh

Automatic refresh is executed when the CPU module is in RUN status,
STOP status or PAUSE status. Automatic refresh cannot be performed
when a stop error has been triggered in the CPU module.

If a stop error occurs on one module, the other modules for which an error
has not occurred will save the data prior to the stop error being triggered.
For example, if a stop error occurs in the PLC No.2 when B20 is ON, the
B20 in the PLC No.1 will remain at ON, as shown in the operation outline in

fig. (@).

(c) When automatic refresh is carried out, it is necessary to set the points to be

16-2

transmitted by each CPU and the device in which the data is to be stored
(the device that will perform automatic refresh) with the PLC parameter
multiple PLC settings.
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(2) Automatic refresh settings
Set the points to be transmitted by each CPU and the device in which the data is
to be stored with the PLC parameter multiple PLC settings for when automatic
refresh is to performed.

Range of transmission

f h CPU modul Switching between

setting for eac module e ‘/ ;

g Change screens " setting numbers

Tord ; TRLD TR Sets the header number of
ERd ramge rar eac| Ehde QevIce . - -
FLC _——F\LC share memony G Diev. starting the dew_ce for which automatic
Paint [ Star End Start Erd refresh is to be'performed

Nod /[ 21\ 0200 0801 B0 ——FiF (uses consecutive numbers
MNo.2( 2] 0800 0301 BZ0 B3F from the setup device number
Noa\ o/ to the number of specified points)
MHo.4 N

(&) Setting switch/range of transmission for each CPU (refresh range)

1): Itis possible to set four ranges from Setting 1 to Setting 4 for the
refresh setting with the setting switch. For example, it is possible to set
the refresh function to divide ON/OFF data into bit devices with Setting
1 and other data into word devices with Setting 2.

2): The transmission range for each CPU is set in units of two CPU shared
memory points (two words.) (Becomes 2 points when specifying the
word device with the CPU device, and 32 points when specifying the
bit device.)

PLC data for which the point is set at "0" with the range of transmission
for each CPU will not be refreshed.

As the bit device becomes 16 points at one point of the CPU shared
memory when refreshing is performed with 32 points between B0 and
B1F on the PLC No.1 and with 32 points between B20 and B3F on the
PLC No.2, the number of transmission points is two for the PLC No.1
and two for the PLC No.2.

3): The number of transmission points is a maximum of 2 k points (2 k

words) with a total of four ranges for each CPU module, making a total
of 8 k points (8 k words) for all CPUs.

2 k points (2 k words) Hheg e i ISettmg 1 j
per CPU. ~ Send range for each PLC PLLC side device
* 8 k points (8 k words) \F‘EE\ __—PLLC share memary G Dew. starting B0
for all CPUs. (% Foint [1] Start End Start End The CPU shared memory
* Setting is in units of 0 2\ naon 0301 ED E‘IFA/ (PLC share memory)
2 points (2 words). No.2 | 2l ] nson 0am BZ0 BIF is set in two points, and the
Mo 4]/ n0amo 0803 E4D B7F bit device becomes 32 points
o4 3 )( 0200 020 B2N BOF when bit device is specified
on the CPU device.

Not refreshed as the number of points for PLC No.3 and PLC No.4is 0
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4). The CPU shared memory occupied with automatic refresh refreshing

becomes the total of setting 1 to setting 4.

The first and last addresses of the CPU shared memory being used
will be displayed in hexadecimals when the number of transmission
points are set.

The PLC for which the transmission points have been set in setting 1
and setting 2 will become the last address of the setting 2 CPU shared
memory. (Up until 811+ is used for PLC No.1 and PLC No.2, and up
until 821H is used for the PLC No.4 in the illustration shown below.)
The PLCs that transmits only setting 1 will become the last address of
the setting 1 CPU shared memory. (PLC No.3 is up to the setting 1
address in the illustration shown below.)

Change screens ISEtting 1 TI
- Refregh settings : i
Change screens ISetting 1 vl II:IFT device —
arting

Send range for each PLC PLC zide device Lt End
PLC — [erE Sha;::temw G — Devé;s;irtlng = Rl B0 "BIE|l—PLC No.1 transmission range
Noi 18 0800 080F Wi WO =] B3F
No.2 16 0800 0507 Wil wir| ||_E40 B7F
No.J 0 BS0 BIFN— | ast CPU device
Mo.4 32 0800 031F W2l ' 3F |

%(_J

T— Last address of each CPU shared memory (PLC share memory)

5): The same number of transmission points must be set for all PLCs on

the multiple PLC system. A "PARAMETER ERROR" occurs if the
number of transmission points for one PLC is different.

(b) CPU devices
The following devices can be used for automatic refresh purposes (other
devices cannot be set up with the GX Developer.)

Settable devices Caution

Data register (D) o . .

. ” * The device in the left column occupies one point for
Link register (W) o .

. i every transmission point
File register (R, ZR)
Link relay (B) « Multiples of O or 16 are specified for the first number.
Internal relay (M) * The device in the left column occupies one point for
Qutput (Y) every transmission point.

1) CPU devices use the total amount of transmission point devices

consecutively from the specified device number to the PLC No.1 to
No.4 in the first set range.

Set a device number so that the amount of transmission point devices
can be secured.

Sixteen times the number of transmission points will be set if a bit
device is specified in the CPU device.

For example, If the total number of transmission points for PLC No.1 to
No.4 is ten, then 160 points will be set between BO and B9F when the
BO link relay is specified.
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2) The CPU devices are set as follows.
* Itis possible to change the device and set up settings 1 to 4.
The same devices can also be specified as long as the device range
for settings 1 to 4 are not duplicated.

Setting 1: In the case of link relays

Change zcreens ISetling1 vl

Send range for each PLC PLC zide device
PLC PLC zhare memorny G Dev. starting B0 * Itis possible to change the device
Paint [*] Start End Start End and set up settings 1 to 4.
MHal 2 0800 0301 BO B1F
MHao.2 2 0800 0301 B20 B3F
Mo.3 4 0800 0203 B40 B7F
Mo.4 2 0800 ne0 Ba0 BaF

Setting 2: In the case of link registers

Change zcreens

Send range for each PLC PLC zide device

PLC FLC zhare memorny G Dy, starting Wl

Paint [*] Start End Start End » The same devices can be specified
Ma.l 16 0802 0811 Wi wlF for settings 1 to 4. However, as setting
Mo.2 16 0802 0811 w10 wilF 1 in the illustration on the left uses
Mo.3 0 160 points between B0 and B9F,
Mo.d 0 BAO and higher can be used for setting 3.

No part of a device number can be
Setting 3: In the case of link relays duplicated, as shown with BO to BOF

on setting 1 and B90 to B10F on setting 3.
Change zcreens ISetting 3 "I
Send range for each PLC PLC zide device
FLC FLC share memory G Dev. starting B100
Paint [*] Start End Start End

Mol 2 0812 0813 E100 B11F
Mo.2 2 0812 0813 E120 B13F
Mo.3 4 0804 0207 E140 B17F
Mo.d4 4 0802 0805 B150 B1EF

. J

Y

The first and last will be calculated automatically with the GX Developer
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» Each of the setting 1 to setting 4 devices can be set up

independently.
For example, the PLC No.1 can be set up as a link relay, and the

PLC No.2 can be set up as an internal relay.

Refresh setting for PLC No.1

Change screens |SEtting‘| TI

Change screens (SRR lice
- . B0
Send range for each PLC PLC zide device Erd < « When the PLC No.1 and PLC No.2 devices
FLC | _——RLC share memary G Dev. starting Wik have been set up with different devices
Paint [¥] Start End Start End
No.Y/ 16\ o802 0811 Wil WIOF
NoJ 6] | oe02 0811 Wi WiF
Mo ol £
No.4 1]

Set the same point for all the PLC.
Refresh setting for PLC No.2

Change screens

Change screers lice » When the PLC No.1 and PLC No.2 devices
Send rangé far each PLC PLC zide device /Enﬂ/w/ have been set up with the same device
PLC | _—FPLC sfare memory G Drery. starting Rl BF
Point [ X Start End Start End B
Mol 16] \  0R02 0s11 il 'wlF B7F
M. 16] | 0A02 0s11 w10 'wF B9F
Mo.3 0
No.4 ol /
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3) An outline of the operations when the automatic refresh function is
divided into four ranges (Setting 1: Link relay (B), Setting 2: Link
register (W), Setting 3: Data register (D), Setting 4: Internal relay (M))
and then performed is shown in the illustration below.

Reading performed
with the PLC No.1
END process

PLC No.1

Device

Setting 1

BO
to

PLC No.1

Writing during the
END process

CPU shared memory

PLC No.1

trar 1
data (No.1)

PLC No.2

PLC No.2 ion

PLC No.2 reception

data (No.1)

> data (No.1)

Maximum

PLC No.2 transmission
data (No.2)

2 k words

PLC No.2 transmission
data (No.3)

PLC No.2 transmission
data (No.4)

PLC No.3

PLC No.3 transmission
data (No.1)

Maximum

PLC No.3 transmission
data (No.2)

2 k words

PLC No.3 transmission
data (No.3)

PLC No.3 transmission
data (No.4)

PLC No.4

PLC No.4 transmission
data (No.1)

Maximum

PLC No.4 transmission
data (No.2)

2 k words

PLC No.4 transmission
data (No.3)

PLC No.4 transmission
data (No.4)

16-7

PLC No.3 reception

data (No.1)
PLC No.4 reception
data (No.1)

Seffing 2

Wo PLC No.1

transmission
data (No.2)

PLC No.2 reception
data (No.2)

PLC No.3 reception
data (No.2)

PLC No.4 reception
data (No.2)

PLC No.1
transmission
data (No.3)

PLC No.2 reception
data (No.3)

PLC No.3 reception
data (No.3)

PLC No.4 reception
data (No.3)

4

PLC No.1
transmission
data (No.4)

PLC No.2 reception
data (No.4)

PLC No.3 reception
~ data (No.4)

\A PLC No.4 reception
data (No.4)

> transmission
data (No.1)

PLC No.1
transmission
data (No.2)

PLC No.1
transmission
data (No.3)

Maximum
2 k words

PLC No.1
transmission
data (No.4)

User's free area

(3) Precautions

(@)

(b)

Device ranges set for the use of the automatic refresh function cannot be

set in local devices.

If the device ranges set for the use of the automatic refresh function are set

in local devices, the settings will not be reflected back onto the refresh data.
Do not set devices for the use of the automatic refresh function in the file

register of all programs.

If devices for the use of the automatic refresh function are set in the file
register of all programs, automatic refresh will be performed on the file
register that corresponds with the last scan execution type program

executed.
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(c) There are cases where old data and new data will become mixed up for
each PLC depending on the timing of refreshing the host PLC and reading
data from other PLCs.

When performing the automatic refresh function, create an interlock
program similar to the one shown below that uses the first device to be
refreshed for each PLC, and do not use the data from other PLCs when old
data does get mixed up with new data.
An example of a program set up with the following multiple PLC setting
refresh settings is shown below.

» CPU device: DO

* PLC No.1 transmission points: 1024 points (DO to D1023)

* PLC No.2 transmission points: 1024 points (D1024 to D2047)

DO | Used for the PLC No.1 interlock )

to

~ PLC No.1 transmission device

D1023

I\

D1024 | Used for the PLC No.2 interlock

to

~ PLC No.2 transmission device

D2047

Example of a program on the transmission side

Interlock with b0 of the PLC No.2
Writing first device (D1024)
command

D1024.0

| /I/V -
_i | | Transmission data

setin DO to D1023

o

b0 of the PLC No.1 first device (DO)

for the use of the interlock is set at

ON when transmission data setting has
been completed.

16-8

Example of a program on the reception side

Interlock with b0 of the PLC No.1
/ first device (DO)

—i I Operation using the
transmission data
(DO to D1023)

HDlO;4.0>¥

b0 of the PLC No.2 first device

(D1024) for the use of the interlock

is set at ON when operations using

the received data have been completed.
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16.2 Communication with Multiple PLC Instructions and Intelligent Function Module Devices

(1) Communication with multiple PLC instructions (S. TO instruction /

PLC No.1

FROM instruction) and intelligent function module device (U_N\GL )
The Process CPU of a multiple PLC system can use an S. TO instruction, FROM
instruction and intelligent function module device (U_N\G_J) to access the CPU
shared memory of the CPU module.

The data written in the CPU shared memory of the host PLC withan S. TO
instruction can be read by another PLC using an FROM instruction or intelligent
function module device (U_\GL).

Contrary to the automatic refresh function for the CPU shared memory, it is
possible to read data directly when this instruction is executed.

An outline of a process where data written in the CPU shared memory of PLC
No.1 with an S. TO instruction is read by the PLC No.2 using an FROM
instruction or intelligent function module device (U_\G_J) is shown in the figure
below.

PLC No.2

CPU shared memory

CPU shared memory

Host PLC's operation

Host PLC's operation

information area

information area

System area

System area

Automatic refresh area for the
use of No.1 machine writing

Data written with
the S. TO instruction

2) Read with FROM
instruction or UC\G[J

1) Writing performed with
the S. TO instruction

Sequence program

Sequence program

S. TO instruction

execution

FROM instruction
execution

PLC No.1 processing
1): Data is written into the user's free area on the PLC No.1 with the S. TO
instruction.

PLC No.2 processing

2): An FROM instruction or the intelligent function module device
(U_NG_) is used to read data from the free user area of the PLC No.1
to the designated device.

Refer to the following manual for further details on the S. TO and FROM
instructions.

QCPU (Q mode)/QnACPU Programming Manual (Common Instructions)

POINT

The Motion CPU cannot use the S. TO instruction, FROM instruction or intelligent
function module device.

Use "automatic refresh of the CPU shared memory" or "communication dedicated
instructions between multiple PLCs" to communicate between the Process CPU
and Motion CPU.

For the accessing method from the PC CPU module to the CPU shared memory,
refer to the manual of the PC CPU module command between multiple PLCs.
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(2) Precautions

(@)

The following values are set in the CPU module's first I/O number with the
FROM instruction, the S. TO instruction and instructions that use UCI\GL.

PLC No. PLC No.1 PLC No.2 PLC No.3 PLC No.4

Value set in the first I/O number 3EOH 3E1n 3E2H 3E3H

(b)

(©)

(d)

()

(f)

(9)

(h)

16-10

Do not perform writing as reading in the system area or automatic refresh
area for the CPU shared memory (see Section 16.4).

An error will not occur when CPUs accessed with the FROM instruction, the
S. TO instruction and instructions that use ULI\GL] are reset.

However, access execution flag (SM390) will remain OFF when instruction
execution has been completed.

Establish an interlock to prevent simultaneous access during interactive
data communication with the FROM instruction, the S. TO instruction and
instructions that use UCN\GL.

There are cases where old data and new data will be mixed together if
simultaneous access is carried out.

The instruction that uses the S. TO instruction/UCNG cannot be used to
write data to the CPU shared memory of other PLCs.

"SP. UNIT ERROR (error code: 2115)" occurs if data is written to the CPU
shared memory of other PLCs with the instruction that uses UCI\GL.

"SP. UNIT ERROR (error code: 2117)" occurs if data is written to the CPU
shared memory of other PLCs with the instruction that uses the S. TO
instruction.

"SP. UNIT ERROR (error code: 2114)" also occurs if data is written into the
CPU shared memory of the host PLC with instructions that use UCNGL.

"SP. UNIT ERROR (error code: 2114)" occurs if data is read from the CPU
shared memory of the host PLC with the FROM instruction and instructions
that use ULI\GLI.

"SP. UNIT ERROR (error code: 2110)" also occurs if access is attempted
on a non-mounted PLC with instructions that use UCI\GLI.
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16.3 Interactive Communications between The Process CPU and Motion CPU

16.3.1 Control commands from the Process CPU to the Motion CPU

It is possible to issue control commands from the Process CPU to the Motion CPU,
and read and write device data with the Motion dedicated PLC instructions listed
below.

(Control commands from Motion CPU to Motion CPU can not be used.)

Instruction name Description

S-SFCS Requests startup of the motion SFC program

SP.SFCS a P program.

S-SVST Requests the start of operations for the servo program

SP.SVST a P program.

S.CHGV . N .

Changes the speed of the axes during positioning and JOG operations.

SP.CHGV

S.CHGT Changes the torque control value during operation and suspension when in
SP.CHGV the real mode.

S.CHGA Changes the current values of the halted axes, the synchronized encoder,
SP.CHGA and the cam axes.

For example, it is possible to start up the Motion CPU's motion SFC from the Process
CPU with the S (P).SFCS instruction.

Process CPU Motion SFC

Starti
arup |_» Motion SFC

| request RO

S.SFCS instruction

POINT

One Process CPU module can operate up to 32 " Motion dedicated PLC
instructions " and "communication dedicated commands between multiple PLCs
(omitting the S (P).GINT instruction)" at one time. However, if the Motion dedicated
PLC instructions and communication dedicated instructions between multiple PLCs
(omitting S (P).GINT instruction) are made at the same time, the instructions will be
executed in order from the first instruction accepted. If there are 33 or more
unexecuted instructions, an "OPERATION ERROR (error code: 4107)" will be
triggered.

REMARK

Refer to the Motion CPU Programming manual for details on and the necessity of
use of the motion only instructions.
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16.3.2 Reading and writing device data

It is possible to read and write device data into the Motion CPU/PC CPU module from
the Process CPU with the the communication dedicated instructions between multiple
PLCs listed in the table below.

(Reading or writing can not take place from the Process CPU to the Process CPU,
Motion CPU to the Process CPU, or Motion CPU to Motion CPU.)

CPU module
Instruction name Description Motion |PC CPU
CPU module
S.DDWR . . . .
Writes host CPU device data into other CPU devices. O O
SP.DDWR
S.DDRD . .
Reads other CPU device data into the host CPU. O O
SP.DDRD
S-GINT Requests start up of other CPU interruption programs O X
SP.GINT q P P prog '

For example, Process CPU device data can be written into the Motion CPU's device
data with the S.DDWR instruction of the communication dedicated instruction between
multiple PLCs.

High Performance model QCPU Motion CPU

—| S.DDWR instruction o
Writes in the

device memory

Reads the device
memory

Device memory Device memory

POINT

One Process CPU can operate up to 32 " Motion dedicated PLC instructions " and
"communication dedicated commands between multiple PLCs (omitting the S
(P).GINT instruction)" at one time. However, if the Motion dedicated PLC
instructions and communication dedicated instructions between multiple PLCs
(omitting S (P).GINT instruction) are made at the same time, the instructions will be
executed in order from the first instruction accepted. If there are 33 or more
unexecuted instructions, an "OPERATION ERROR (error code: 4107)" will be
triggered.

REMARK

Refer to the Motion CPU Programming Manual for details on and the necessity of
use of the communication dedicated instructions between multiple PLCs.
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16.4 CPU Shared Memory

The CPU shared memory is for exchanging data between CPU modules, and consists
of 4,096 words between OH and FFFH.

The CPU shared memory consists of four areas; the host PLC operation information
area, the system area, the automatic refresh area, and the user's free area.

An area consisting of the number of automatic refresh points from 800+ is used as the
automatic refresh area when the automatic refresh of device data is set up.

The beginning of the user's free area starts from the address immediately after the end
of the automatic refresh area.

800+ to 811+ becomes the automatic refresh area if the number of automatic refresh
points is 18 (11H points,) and the area after 812+ becomes the user's free area.

The configuration of the CPU shared memory and the necessity of accessing
sequence programs are shown in the illustration below.

Host PLC Other PLCs
CPU shared memory Writing*! | Reading Writing Reading*?
On
to Host PLC operation Disable | Disable | Disable | Enable
information area
N R B
200+
to System area Disable Disable Disable Disable
RG]
800H . . ) . )
Automatic refresh area Disable Disable Disable Disable
to
User's free area Enable Disable Disable Enable
S S R
REMARK

*1: Use the S. TO instruction to write the free user area of the host PLC from the
Process CPU.
The Motion CPU is not provided with an S. TO instruction, so that it cannot write
in the free user area of the host PLC.
For the writing method from the PC CPU module to the free user area of the
host PLC, refer to the manual of the PC CPU module.

*2: To read from the Process CPU, use the FROM instruction or intelligent function
module device (ULI\GL).
Because the Motion CPU is not provided with the FROM instruction or
intelligent function module device, data cannot be read from the Motion CPU.
For reading from the PC CPU module, refer to the manual of the PC CPU
module.
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(1) Host PLC operation information area (OH to 1FFH)
(&) The following information is stored in the host PLC with multiple PLC
systems. These will all remain as 0 and will not change in the case of single
CPU systems. *1
Table 16.1 List of host PLC operation information area
CPU shared .
memory Name Detail Description * 2 Corrt.asponv.:ilng
special register
address
The area to confirm if information is stored in the host PLC's
operation information area (1+ to 1F+,) or not.
On Availability of Information * 0: Information not stored in the host PLC's operation -
information availability flag information area
 1: Information stored in the host PLC's operation information
area
1n Diagnostic error Dlag:lj);ttl)(;;error The numbers of errors during diagnostics is stored with BIN. SDO
The year and month that the error number was stored in the
2H CPU shared memory's 1+ address is stored with two digits of the SD1
BCD code.
Time the diagnosis | Time the diagnosis The day and time that the errqr number Yvas storgo! in the CPU
3H shared memory's 1+ address is stored with two digits of the BCD SD2
error occurred error occurred
code.
The minutes and seconds that the error number was stored in
4n the CPU shared memory's 1+ address is stored with two digits of SD3
the BCD code.
) . . . Stores an identification code to determine what error information
5H fError.l.n for.mat|on .Erro.r.lnfo.rmatlon has been stored in the common error information and individual SD4
identification code | identification code . .
error information.
6H . . . . SD5
to _Commo_n error Cgmmon _error The com_mon _mforma_mqn corresponding with the number of the to
10 information information error during diagnostic is stored. SD15
11w - - L . . . ) SD16
o _Inleldu:?\I error InQ|V|duaI grror The |nd|\{|dual_ |nformf3\t|_0n corresponding with the number of the o
1B information information error during diagnostic is stored. SD26
1CH Empty — Cannot be used —
1D Switch status CPU switch status |Stores the CPU module switch status. SD200
1En LED status CPU-LED status |Stores the CPU module's LED bit pattern. SD201
1Fu CPU operation CPU operation Stores the CPU module's operation status. SD203

status

status

16 - 14

(b) The host PLC's operation information area is updated when the contents of
the corresponding register change. However, there are times when changes
in the corresponding register are relayed by a maximum of 200ms when the
Process CPU's scan time is 200ms or less.
There are times when changes in the corresponding register are delayed
by 200ms or more if the Process CPU's scan time exceeds 200ms.

() The Process CPU of another PLC can use FROM instruction or intelligent
function module device to read data from the action data area of the host

PLC.

However, because there is a delay in data updating, use the read data for
monitoring purposes.

REMARK

*1: For the Motion CPU, 5H to 1CH of the host PLC's operation information area is
not used. If 5H to 1CH of the host PLC's operation information area is read from
the Motion CPU, it will be read as "0."

*2: Refer to the corresponding special registers for further details.
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System area (200H to 7FFH)
The area used by the CPU module systems (OS.) This is used by the OS when
communication dedicated instructions between multiple PLCs are executed.

(3) Automatic refresh area

(4)

The area used when the multiple PLC system is automatically refreshed. Writing
is not enabled with the S. TO instruction, and reading is not enabled with the
FROM instruction or intelligent function module device (UL\GLI).

User's free area

The area for performing communication between CPU modules with the multiple
PLC system's S. TO instruction, FROM instruction and intelligent function module
device (UC\GL).

The area used after the number of points set for automatic refresh is used.

(An area between 8001 and FFH can be used as the user's free area when
automatic refresh is not being performed.)
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17 COMMUNICATIONS BETWEEN THE MULTIPLE PLC SYSTEM'S I/O
MODULES AND INTELLIGENT FUNCTION MODULES

17.1 Range of Control PLC Communications

The relationship between control PLCs and control modules (/O modules, intelligent
function modules) is the same as with independent CPU systems.
There is no restriction to control the control module with the control PLC.

17.2 Range of Non-control PLC Communications

17-1

It is possible for non-control PLCs to read the contents of the intelligent function
module's buffer memory.

It is also possible to load non-control module input (X) ON/OFF data and another PLC
module output (Y) ON/OFF data with the PLC parameters.

Input modules controlled by other PLCs can be used as interlocks for the host PLC,
and the output status to external equipment being controlled by other PLCs can be
confirmed.

However, it is not possible for non-control PLCs to output ON/OFF data to output
modules or intelligent function modules, or write in the buffer memory of intelligent
function modules.
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(1) Loading input (X) from input modules and intelligent function
modules

The "Out of group input/output settings" setting in the PLC parameter's multiple
PLC settings determines whether input can be loaded from input modules and
intelligent function modules being controlled by other PLCs.

TR e Input outside of group setting
[Nn o o / [ Input condition of group outside is taken:

"Do not load input condition outside of group” setting
& at the stop of PLC i T ‘

& Input condition of group outside is taken:
"Load input condition outside of group" setting

vvvvv of BLE)
enor of PLC!
¥ &l station stap by stop error of PLE3

¥ &1l station stap by stop error of PLC4.

("5ettings should be set a5 same when Using multiple PLC.

Diversion of muliple PLC parameter|  Check || End | Cancel

(& When "Load input condition outside of group" has been set

1) Loads ON/OFF data from the input and intelligent function modules
being controlled by the other PLCs by performing input refresh before
a sequence program calculation starts.
2) Input (X) loading is performed for the modules mounted onto the
following additional base unit slots.
1/0O allocation type Mounted module Remarks
Input module —
None ) .
Intelligent function module —
Input module —
Input
Output module Loads OFF data 17
Intelli. Intelligent function module —
3) ltis possible to load ON/OFF data from input modules and intelligent
function modules with direct access input.
4)

Remote station input, such as empty slots, MELSECNET/H and CC-
Link, cannot be loaded.

Use automatic refresh of device data to use the ON/OFF input data for
MELSECNET/H, CC-Link and other remote stations in other PLCs.
(b) When "Do not load input condition outside of group" has been set
It is not possible to loads ON/OFF data from input modules and intelligent
function modules being controlled by other PLCs (remains at OFF.)
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(2) Loading output (Y)
The "Out of group input/output settings" setting in the PLC parameter's multiple
PLC settings determines whether output can be loaded from output modules and
intelligent function modules being controlled by other PLCs.
Ne.of PLC [ -~ Onl
[ HoofPLE [5 =]

Input outside of group setting
[0 Output condition of group is taken:
"Do not load output outside of group" setting
Operating mode [*] Out of gioup input/output settings (1)

. e o & Output condition of group is taken:
rror operation mode at the stop of & . .
T P e "Load output outside of group" setting

Multiple PLC settings

by st

PLE side device
Dev. statting
Start End

0.1
0.2
0.3
0.4

The applcable device of head device is B.M ¥ D W.R ZR
The unit of points that send range for each PLE is word

[*5ettings should be set as same when using multple PLC

Diversion of multiple PLC parame! her Check. | End I Cancel

(& When "Load output condition outside of group" has been set

1) Loads to the host PLC's output (Y) the ON/OFF data that is output to
the output and intelligent function modules by the other PLCs by

performing output refresh before a sequence program calculation
starts.

2) Output (Y) loading is performed for the modules mounted onto the
following additional base unit slots.

1/0O allocation type Mounted module Remarks
Output module —
None - -
Intelligent function module —
Input module —
Output
Output module —
Intelli. Intelligent function module —

3) ltis possible to load output ON/OFF data being controlled by other
PLCs with direct access output.

4) Remote station output, such as empty slots, MELSECNET/H and CC-
Link, cannot be loaded.
Use automatic refresh of CPU shared memory and send the ON/OFF

output data for remote stations to use the ON/OFF output data for
MELSECNET/H, CC-Link and other remote stations in other PLCs.

(b) When "Do not load output condition outside of group" has been set
It is not possible to load ON/OFF data output to output modules and

intelligent function modules by other PLCs into the host PLC's output (Y)
(remains at OFF.)
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(3) Output to output modules and intelligent function modules

It is not possible to output ON/OFF data to non-control modules.

ON/OFF will be performed within the Process CPU when the output from output
modules and intelligent function modules controlled by other PLCs, such as
sequence programs, have been set to ON/OFF, but this will not be output to
output modules or intelligent function modules.

(4)

Accessing the intelligent function module buffer memory

(@)

(b)

It is possible to read data from the buffer memory of intelligent function
modules being controlled by other PLCs with the commands listed below.
* FROM command

« Commands that use intelligent function module devices (ULI\GL])

0 1 2 3 4 5 6 7 «— Slot No.
N N Q Q 2 2 @ Q 2
a o o =} = =] S 3 =} =]
Q Z = © k] 3 8| © ° 3
a|lo|lo| 8|2 |zE|lzE| | 8 |=E
—_ — - o c|loc [ =
- R - +~—
0;’ o o = S |28l S S |28
o o |=8|=8| o Q [=78
< Sl s|lge|ge| | 5 |ge
o O |E2|E2 o |ER
4 b — — - — o~ o~ o~ «—
2 2 2 2 3 3 3 Control PLC
2 b4 2 b4 b4 2 b4 settlngs
(8} @) 8} @) @) (8} @)
— ) — ) ) - )
o o o o o o o

Readable from the buffer memory
with the FROM command and UC\GL]

Readable from the buffer memory with the
FROM command and UCI\G]

It is not possible to write in the buffer memory of intelligent function modules
being controlled by other PLCs.

* TO instruction

« Intelligent function module devices (ULI\GL])

« Intelligent function modules dedicated commands

An "SP UNIT ERROR (error code: 2116)" will be triggered if an attempt to
write in the intelligent function module controlled by other PLCs is carried
out.

0 1 2 3 4 5 6 7 <«— Slot No.
> | N Q Q 2 2 @ Q 2
e} =} =} >
gl 22|33 8| 818 |28| B
S o) o |_.2l-8| ¢ S |_¢g
n O O IS € |c c IS € |t
— — 1 - st oc|oc - st o=
g|la|a|s5|3|2gl28| 5|38 |28
g 8|2 |25|5E) B | 25t
O |E2|ES2 o |£E2
;! ‘; : ‘; g Cg ‘; «— Con_trol PLC
= b4 Z b4 b4 = b4 settings
(8} @) (8} @) @) (8} @)
— ) - ) ) - )
o o T0. Tﬂ. o o o
/\ Not writable write in the buffer
memory with the TO command
\/ and UC\GLI
/\ Not writable write in the buffer memory
with the TO command and UCI\G]
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(5) Accessing MELSECNET/H modules
Only control PLCs can access MELSECNET/H modules.

Link direct devices cannot be used in MELSECNET/H modules being controlled
by other PLCs.

"OPERATION ERROR (error code: 4102)" occurs if a program that uses link

direct devices is used in MELSECNET/H modules being controlled by other
PLCs.
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18 PROCESSING TIME FOR MULTIPLE PLC SYSTEM PROCESS CPUS

18.1 Concept behind CPU Scanning Time

The concept behind multiple PLC system scanning time is the same as the single CPU
system.

See Section 11.1 for details of the scan time concept.

This chapter provides explanations on the factors to be added to the scan time
calculated as explained in Section 11.1 and the method of calculating processing time
when configuring multiple PLC systems.

(1) I/O refresh time
Input refresh time is calculated in accordance with the equation explained in
Section 11.1.
The 1/O refresh time for the following values only are prolonged when bus access
overlaps with other PLCs.

(Prolonged time) = (input points + output points) XN3 X (number of other PLCs) (U s)
16

Use the following values for N3

N3
CPU type Systems with only Systems that include
a main base unit additional base units
Q12PHCPU, Q25PHCPU 8.7 us 21 us

(2) Total value of command execution time
Refer to the following manual for details on the processing time of special
multiple PLC commands, and the processing time for commands that have
different processing times with multiple PLC systems.
* QCPU (Q mode)/QnACPU Programming Manual (Common Instructions) 18

(3) END process
The following tables shows the END processing time.

CPU type END processing time
Q12PHCPU, Q25PHCPU 0.19 ms
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18.2 Factor to Prolong the Scan Time

The processing time for multiple PLC systems is prolonged in comparison with single
CPU systems when the following functions are used.

Add the following values to the values calculated in Sections 11.1 and 18.a to acquire
the amount of time used by these functions.

» Multiple PLC system automatic refresh

 MELSECNET/H refreshing

* CC-Link automatic refresh

(1) Automatic refresh of CPU shared memory

(&) The amount of time required to perform the refresh function set up with the
multiple PLC settings.

This value is the total amount of time required for writing into the host PLC's
CPU shared memory, and the amount of time required to read from other
PLCs' CPU shared memories.

These values are added when setting up the refresh settings with the PLC
parameter multiple PLC settings.

(b) The automatic refresh period of the CPU shared memory is calculated in the
following equation.

(Automatic refresh time) = (N1 + (received word points) X N2) X (number of other

PLCs) + (N3 + (transmitted word points) X N4) (us)
» The received word points must equal the word points transmitted by other PLCs.
For example, if the host PLC is the PLC No.1, then this value must equal the number of
points transmitted for the PLC No.2 to PLC No.4.
» Use the following values for N1 to N4.

CPU type N1 N2 N3 N4
Q12PHCPU, Q25PHCPU 27 us | 044 ps | 27 us | 008 yus

(c) The amount of time required for the automatic refresh process will be

prolonged by the following amount of time when processing is duplicated
with the automatic refresh function on other PLCs.

(Prolonged time) = (transmitted/received word point) X N5
X (number of other PLCS) (u s)

Use the following values for N5

N5
CPU type Systems with only Systems that include
a main base unit additional base units
Q12PHCPU, Q25PHCPU 054 ps 13 ps

18-2 18-2



18-3

18 PROCESSING TIME FOR MULTIPLE PLC SYSTEM PROCESS CPUS

MELSEC-Q

(2) MELSECNET/H refresh

(&) The amount of time required for performing the refresh process between
Process CPU and MELSECNET/H network modules.
Refer to the following manual for details on the refresh time for
MELSECNET/H.

* Q Corresponding MESLECNET/H Network System Refresh Manual
(b) The amount of time required for the automatic refresh process will be
prolonged only by the following amount of time when requests for

refreshing are issued by other MELSECNET/H modules at the same time
on a multiple PLC system.

(Prolonged time) = (transmitted/received word point) X N5
X (number of other PLCS) (u s)

The number of words transmitted/received is the total value of the following transferal data.
. (LB + LX + LY + SB)
« Link refresh data : +

16

« Data transferred to the memory card's file register

(LB +LX+ LY + SB)
: + LW
16
. LB
« Transferal between data links ( 6 +LW) X 2
Refer to the following table for N5
N5
CPU type Systems with only Systems that include
a main base unit additional base units
Q12PHCPU, Q25PHCPU 054 ps

1.30 s

(3) CC-Link automatic refresh

(&) The amount of time required for performing the refresh process between
Process CPU and CC-Link master local modules.

Refer to the following manual for details on the automatic refresh time for
CC-Link.

* QJ61BT11 CC-Link System Master Local Module User's Manual

(c) The amount of time required for the automatic refresh process will be
prolonged only by the following amount of time when requests for

refreshing are issued by other CC-Link modules at the same time on a
multiple PLC system.

(Prolonged time) = (transmitted/received word point) X N5
X (number of other PLCS) (u s)

The amount of data transmitted/received is the following transferal data.
* Link refresh data : w +SW

Refer to the following table for N5

N5
CPU type Systems with only

Systems that include
a main base unit additional base units
Q12PHCPU, Q25PHCPU 054 ps 1.30 s

18-3




19

19 STARTING UP THE MULTIPLE PLC SYSTEM

MELSEC-Q

19 STARTING UP THE MULTIPLE PLC SYSTEM

This Chapter explains the standard procedures for starting up the multiple PLC

system.

19.1 Flow-chart for Starting Up the Multiple PLC System

)

}

Clarification of function sharing in multiple

PLC system

Purpose of each device and allocation

l

Selection of module to be used

}

Installation of module

l

GX Developer startup

l

Multiple PLC setting, control PLC setting
and other parameter settings.
Creation of sequence programs

}

PLC power-ON

}

Connection of PC and CPU module

(PLC No.1)
|

Parameter and program writing

}

PLC No.1 QCPU resetting

}

1)
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esessssesescsseseses Clarify the control and functions executed by each CPU.

essessesssscssessees TO LSe automatic refresh of PLC share memory,
reserve continuous refresh points.
For automatic refresh of PLC share memory, see
section 16.1.
escescescescnsescese Select the modules for realizing the functions executed in
the multiple PLC system.

eescesccenscscceneee [Nstall the selected module to the main base unit and
expansion base units.

sesessesesscssessees Start the GX Developer Version 6 or later.
For the starting method, refer to the GX Developer
operating manual.

esesecesesscscsescse Create parameters and sequence programs for PLC No.1
to No.4. For multiple PLC settings and control PLC
settings, see sections 16.1 and 19.2. For automatic
refresh of device data, see section 16.1.

escescescescasescess Select STOP at the RUN/STOP switch of the QCPU and
turn off the RESET/L.CLR switch and turn on the PLC.

escescescescasessess Connect the PC from which GX Developer has been
started, and the QCPU with the QCPU of the PLC No.1
using RS-232 cable or USB cable.

escescescescascnsees \/\/rite parameters and sequence programs to the PLC
No.1. For PLC No.2 to No.4, select and write the
applicable CPU according to the connection destination
designation.

esscesscesscescessce Set the RESET/L. CLR switch of the QCPU of the PLC
No.1 in the RESET position.

19-1
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l

RUN/STOP switch setting of all PLCs

l

Cancellation of resetting of QCPU of

PLC No.1
!

Status confirmation of all PLCs

l

Confirmation and recovery of errors

l

All QCPUs debugged

l

Start of actual operations

19-2
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eescesscesscsscessee Select RUN at the RUN/STOP switch of the QCPU for PLC
No.1to No.4.

sessessscssccssessee Set the RESET/L. CLR switch of the QCPU for the PLC No.1
in the OFF position to cancel resetting.

Check to see if a RUN status error has occurred with all
PLCs on the mulitple PLC system when the reset status
for the PLC No.1 is canceled.

essssssccsssensessse If €rTOrS occurs, confirm the details and recover the situation
with the GX Developer's system monitor.

eececcscceccscescess PLC NO.1 to PLC N0.4 on the multiple PLC system debugged
individually.

19
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19.2 Setting Up the Multiple PLC System Parameters (Multiple PLC Settings, Control PLC
Settings)

This section explains the procedures for setting up the multiple PLC system
parameters with GX Developer.

Refer to the GX Developer's operation manual for details on setting up all other
parameters.

19.2.1 System configuration

The following shows an example procedures for setting up the multiple PLC system
parameters.

GX Developer

e T T e T o A O P
Q| c|lo || 8|l 33|53 3| 3
o S | B |2 S| ©
IHEEHEH
s | o|la 2| 2|E|E|RE E|E
oo |a|a|l3s3|3|leggl 5| 3
2 a2l al=9 al| a
— o c |l e |95 |
o = 3 |- 0O .= | 3
- | 9 |12<€| ]| O
1 =1
2137923
Pz =z
> (=20 Q2 92|92
A GEIRERERERE
2|85 T | T[T |
S |26l o ||| o
o ITE|lE|E|E|E
= (2
2cle |2 |e|=
15512222
5 NG|l E|S5|E|5
o joc|l sl | F | O
Z 5| ™ <
Flo |2 |oc | X
Z | o |2 | o
Pz =z
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19.2.2 Creating new systems

|

GX Developer started up

Refer to GX Developer operating manual
PC parameter window on the Refer to GX Developer operating manual
GX Developer opened
- |

Select "Multiple PLC Settings" to display the multiple PLC
I ! ! I I I ! I setup window.

Label I

Comment [

Aokrowledge <1 assignment |

| Defauk | Check | End | Cancel |

}

Multiple PLC settings

= Setting the number of CPUs (required item)
Mool PLC () i o chani) « Sets the number of CPU modules to be
¥ Enable online module change. . . .
( No.ofPLC  [FE] \N’hentheunhnemuduleexchgenge\senab\ed, mounted onto the main base unit with the
10 status outside the group cannot be taken, .
Operating mode ] Ot o roup rputfoupet sengs ] multiple PLC system.
Errar aperation mode at the stap of PLC I | Tifre irput condition outside te @raupis teken
¥ | Al lstation stop byjstom emonof PLET || I | The cutpub ecnditioroutside the aroup s tafier
¥ Al station stop by stop emar af PLC: i

¥ 4l station stop by stop emar of PLC3
¥ &l station stop by stop emar of PLC4

g
Change screens |Setting1 ¥

Send 1ange for each PLC PLE side device
PLE PLC share memory G Dev. starting

Point (] | Stat End Start End
o1
02
03
o4

The applicable device of head device is BM.7.DW.RZR,
The unit of peints that send range for each PLC is word

[5ettings should be set as same when using multple PL.

Diversion of mulile PLE paameler|  Check.

!

1

End Cancel

19-4 19-4
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}

Multiple PLC settings

No.of PLE ) —Orlin module changel’)
¥ Enable online module change.
MeofPLE [4 <] ‘when the online module exchange i enabled,
110 status euside the group cannot be taken
Operating mods () e T S ]
Etter operation mode at the stop of PLE ||| 17 1= il conclior autsite = o o boker
I | Al lstatiom stop by step ertoronPLET (SIF Nite eutruteondiioneutside the aoupistaten
I il station stop by siop eror of PLCZ — Reresh setting:
IV Al station stop by stop ermor of PLC3 | Change screens | Setting1
Al station stop by stop ertor of FLCA Send range for sach PLC PLC side davice
PLC PLE shae memory G Dev. statting
Point (] Start End Stat End
ol
0z
0%
ot
The applicable device of head device is B.M.7.D w.R ZR
The unit of points that send range for each PLT is word
[*)Settings should be set as same when using multiple PLC.
Diversion of muliple PLC parameter | Check [ End Cancel
Multiple PLC settings
~Noof PLE ) ~Online module changel*)
I~ Enable nine module change.
Mo ofPLE [+ =] When the anline module exchange is enabled.
10 status outside the group cannat be taken
~ Opeiating mode (1) ~ Ot of group inputoutput settings [*)
Enor operation mods atthe stop of PLC | 7 {The npul condiion outside e goup i takert
[Z Allstation stop by stap ermar of FLET || T The eutput candition outside the aroup is taken
I™ &l station stop by stop enor of PLC2| _ Fefresh seting
I All station stop by stop enor of PLC3|| Change screens | Setting 1 ¥
IV Al station stop by stop enor of PLC4 Detsegaltas TS LT side dovice
PLC PLE share memory G Dev. statting
Point [ Stat End Stat End
.1
0.2
0.3
0.4
The appiicable device of head device i BM.Y.DW.A 2R
The unit of points that send range for each PLC is word
[*)Settings should be set as same when using multiple PLC.
Diversion of muliple PLC parameter | Check || End Cancel

Multiple PLC settings =]
~Noof PLCF)——— - Online module changel’)
No.ofPLC [¢ =

~Opeiating mode (%)

I Enable orlin moduls change with another PLE.

\wlhen the online module change is enabled with another PLC.
10 status outside the group cannat be taken.

~ Ot of group input/output settings (7]
Enor operation mede atthe stop of PLC || 7 The input condition eutside the group s taken
7 Al stationstop by stop eronof PLET || T The output condition outside the aroup is kaken

~Fiefresh setting

Change screens | Sefting 1 | @

™ Al station stop by stop enor of PLC2

IV Al station stop by stop errer of PLC3

[V Al station stop by stop enor of PLC4

Send range for sach PLC. PLC side device |
PLC PLE share memory 6 Dev. stating
Foint [ Stat End Start
o 1024 fiE CEFF| D)
o2 1024 0800| OBFF| D102
0.3 512 0800| OSFF| D204
0.4 517 0800| OSFF| D256

The appicable device of head device is BM.Y.D W A ZR
The urit of points that send range for each PLE s werd.

[9Settings should be set as same when using muliple PLE.

Diversion of muliple FL parameter |

check | End Cancel

|

2)

19-5

Setting the operating mode (optional)
« Selects whether to halt operations for all PLCs
or continue with operations when a stop error occurs.
Default: Stop all PLCs upon a stopping error at PLC
No.2, No.3 or No.4.
(No check).
 For example, if the tick beside the "All station stop by stop
error of PLC2" is removed, the operations for
all other PLCs will continue even when an error occurs
in the PLC No.2.

» The operation mode for the PLC No.1 cannot be changed.

Out of the group input/output settings (optional)

« Sets whether or not the I/O status of non-control
PLCs are acquired.

Default:Default: Do not acquire.
(No check)

Multiple PLC system (optional)

« Sets the device and number of PLC share memory G points
to perform data communications with the automatic refresh
process between CPU modules.

* This is linked from the device number set with the first device to
the number of PLC share memory G points and used.

The 1st PLC share memory G point occupies the points shown
in the table below.

Device Points occupied
B,M,Y 16 points
D, R, ZR 1 point

19-5
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On[H) Parameter

10 Assignment(*]
Slat Tupe Model name Points Start |« |
0 [FLC PLEMod Sl e
1 |PLC FLCMo.2 ~ hd 3E10
2 |PLE FLCHo.3 ~ | =20 [Detailed setiin
3 |PLC PLC[Empty] ~ hd 3E30
4 |33 - =
R ~ =
6 |56 - -
768 ¥ > -

IF the start ¥ and Y are not input. the PLC assigns them automaticall.
It is not possible to check conectly, when there is a slat of the unsetting on the wa.

r~ Standard settingl"]

[Jsettings should be set as same when

usi

Biase model name | Power model name|  Extention cabls | Points — [ Base mods
M & Auta
ain -
 Detail
Increasel -
Increase: = —
Increase: .| Bfiration
loprensed =z 12 fixation
Increases -

ing multiple PLC.

Diversion of multipls PLC parameterl Read PLC data |

Aicknonledge K1 assignment | Mulipls PLC settings | Defaut | Check | End | Cancel |

|

Intelligent functional module detailed setting

[*)settings should be set as same when using multiple PLC.

2 Haw erar -
Skt T Modelname | moraen® | time PLC. [ 120 esporse | Contol PLE [
ERE operation time:
mode
0 [PLC FLC Nl S = = =
1[PLC FLCNoZ = = = =l
2 [PLC FLCNo3 = = = =
3 [PLC PLCEmpty) = = = =
4 109 - - ~[PLCHa1 =
5 144 - - ~[PLCNoT =
£ 1505 - ~ ~[FLCHo 1~
7 160 - ~ ~[FLCHo 1~
ERIIET - - ~[PLEHo T =
3 {6(-5) - - ~[PLEHo T =
1015C-9) - - ~[PLCHo T~
1 [100-10] < - ~[PLCNo T >
T2 (1) ~ - ~[PLENo T =
13 [12r12) ~ - ~[PLENo T >
T4 [130-13) ~ - ~[PLCNo T =
15114014) - - ~[PLENGT =]~
End Cancel

|

Setup of parameters other than
the multiple PLC system settings.

}

Set parameters written onto the hard disk

or floppy disk.

19-6

End
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Selects "CPU (Empty)" for the slots on which CPU
modules are not to be mounted by type.

Select "Detailed Settings" on the 1/0 assignment window
to display the detail settings window.

Control PLC settings (required item)

« Selects the control PLCs (PLC No.1 to No.4) for
each slot.

« Function version A intelligent function modules set the
control PLC No.1.

« Output modules and special function modules that support
the AnS series set a single PLC in all slots.

19-6
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19.2.3 Using existing preset multiple PLC settings and I/O allocations

GX Developer started up | Refer to the GX Developer's operation manual
I Opens the GX Developer's PC parameter setup window.
' ' ' | ' ' ' ' Select "Multiple PLC settings" to display the multiple PLC
setup window.
Label I
Comment |
Aokrowledge <1 assignment | | Defauk | Check | End | Cancel |
b e — <] Transferring multiple PLC settings
0.0 § (e et e eHEng =l . . . .
W Ensble e module chenge. Click on "Diversion multiple PLC parameters."
( No.of PLC  [{ilf = e e crlire module exchgange isenatied) P P
[ TStatus oniside e e et e ke
[peratiamode [f]

EBroneraten mena = atthe stamarEE = | Tttt et autsid s e oo s bken)

I B G ate iR S utput Settngs ()
I | &1 station st bylstop e of FLET ‘

I= | Tt output condition outside e gioup is ke
e | Afletation stop by stop eroronBLE,

¥ | &1 station stop by stop ermor of FLES,

4
Change screens |t | =

¥ | &1 station stap by stop ermor of FLEA:

Send range for each PLC PLE side device
PLC PLC share memory G Dev. statting
Foint ] Start End Start End
01
o2
0.3
o

The applicable device of head device is B.MY.DW.R ZR.
The: unit of points that send range for each PLE is word

[I5ettings should be set as same when using multiple PLE.

Diversion of multiple PLC pavamatarl Chesk End Cancel
Open project Setting up transferred projects
- « Select the project into which existing multiple PLC settings
et aliz b= = E and 1/0 allocations are to be transferred.
3. « Click on "Open."
Sample

Drive/Path IA:\MELSEC

il

B Cancel
Project hame I

1)
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|

Divergion of multiple PLC parameter

It iz executed multiple PLC parameter utilization,
and all followina oarameters will be owenwritten.

- 1/0 Assighment Setting

(140 Azzingment, Standard zetting)
- Multiple PLC Setting

Execute the multiple PLC parameter utilization?

Cancel |

|

Multiple PLC settings
~NoofPLE[)— - Onine moduls changel)
I Enable online module change with another PLC.
NeotPLC 4 <] “w/hen the aniine module change is enabled with anather PLC,
-0 status outside the graup cannat be taken
~Operating mode [F)—————— - Out of group input/outpud settings [
Eror peration mode ot the stop of FLE || % The input condiion outsid the group is taken

2 el seticn shop by stom eqorof PLET (| T The output condition outside the gioup is taken

I Al station stop by stop eor of FLEZ| _Fiefresh setting:

¥ Al station stop by stop enor of PLC3| | Change sereens | Setting 1 ¥
¥ &l station stop by stop ernor of PLC4

Send range for each PLC PLE side device |
FLC PLE share memory G Dev. statting
Point [] Stat End Stait
o1 1024 0600 [ 00
0.z 1024] 0800 [ D1024]

03 512] 0800 09 Dz048]
o4 512 0600 09 D2650)
The applicable device of head device is B.M.Y.D /R 2R
The unit of points that send range for each PLC s word

“JSettings should be set 25 same when using mulfile PLC.

Diversion of mliple FLC parameter|  Check || End Cancel

}

|
|PLC e | L e L0 | D | g [Scote | |

140 Assignment(?)
Slot Type Model name Fints Start |4 ¢ .

o [PLC PLCNoi = ~| 30

1_|PLC PLCNoZ = b T

2 |PLC PLCHo3 - 20 |Detailed settin
3 [PLC PLCEmpty] ~ b

4 [3r3 - B

5[40 - -

6 [505 - B

7 [606 - ~ =

IF the start X and " are not input, the PLC assigns them automatically.
Itis not passible to check comectly, when there is a slat of the unsetting on the way.

~ Standard setting(*]

-
Base model name | Power model name | Extention cable | Points —| [ Base made
7] @ Auto
. € Detail
Increagel =
Increage2 =
Increase3 - — 8 fixation
e = 12 fikation
| nereases -

["]zettings should be set &s same when Diversion of multiple PLC DalamElEll Read PLC data |
uging multiple PLC.

Acknowledge ¥ assignment | Muliple PLE setings | Defaut | Check | End | Cancel |
Hewe emmar >
- - vocelname | ot | e PLE. | 140 rsponse | Contal PLE
TEaE operation tirne: W}
mods
0 |FiC FLCHo - ~ - -
1 [PC PLC Na.2 ~ ~ - a
3 [PLC PLCNod -~ ~ - -
3 [PLC PLCEMR] -~ ~ - -
ERE] - ~ ~[PlCHal >
5 [464) - ~ ~[PLCNaT >
5 [505) - ~ ~[FLCHal~
7 [676) - ~ ~[FLCHal~
8 (77 = < ~[FLCHal~>
FEET < < ~[FLCHal~>
10508 < - B T
111010 < - ~[FLEHal >
1z [T - ~ ~[FLENal >
13[12012) - ~ ~[FLENal >
16 [13013) - ~ ~[FLENal >
15 [14014) - ~ ~[FLENal >~

['etlings should be set s same when using mulple PLT £ _ Careal |

|

2)
19-8
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The multiple PLC settings and I/O Assignment Setting data are
read and written into the specified project when "OK" is selected.

Confirming the multiple PLC settings

When changing the CPU devices in the "Refresh settings”,
enter the device number after it has been changed.

("s" indicates the item can be changed.)

Confirm the 1/O Assignment and standard settings on the
1/0O Allocation Window.

Select "Detailed Settings" to display the detailed

setting window.

Confirm the control PLC settings.

19-8
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2)

|

Setup of parameters other than
the multiple PLC system settings.

l

Set parameters written onto the hard disk
or floppy disk.

:
( End )
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APPENDIX 1 Special Relay List

Special relays, SM, are internal relays whose applications are fixed in the PLC.
For this reason, they cannot be used by sequence programs in the same way as the normal

internal relays.

However, they can be turned ON or OFF as needed in order to control the CPU module and

remote 1/0O modules.

The headings in the table that follows have the following meanings.

Item

Function of Item

Number

« Indicates the number of the special relay.

Name

« Indicates the name of the special relay.

Meaning

« Indicates the nature of the special relay.

Explanation

» Contains detailed information about the nature of the special relay.

Set by (When set)

« Indicates whether the relay is set by the system or user, and, if it is set by the system, when
setting is performed.
<Set by>
S : Set by system
U : Set by user (in sequence program or test operation at a GX Developer)
S/U  : Set by both system and user
<When set> — indicated only if setting is done by system.
Each END : Set during each END processing
Initial : Set only during initial processing
(when power supply is turned ON, or when going from STOP to
RUN)
Status change : Set only when there is a change in status
Error : Set when error is generated
Instruction execution : Set when instruction is executed
Request : Set only when there is a user request
(through SM, etc.)

Corresponding ACPU
Mo [0

« Indicates special relay M9 [][][] corresponding to the ACPU.
(Change and notation when there has been a change in contents)
« Items indicated as "New" have been newly added for Process CPU.

Corresponding CPU

« Indicates the corresponding CPU type name.
O+Rem: Can be applied to Process CPU and MELSECNET/H remote I/O modules.
O: Can be applied to Process CPU
Remote: Can be applied to the MELSECNET/H remote I/O modules.

For details on the following items, refer to the following:
* Networks — ¢ For Q Corresponding MELSECNET/H Network System Reference Manual
(PLC to PLC network)
* For Q Corresponding MELSECNET/H Network System Reference Manual
(Remote 1/O network)
* SFC — QCPU(Q Mode)/QnACPU Programming Manual (SFC)

APP - 1

APP - 1
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Special Relay List

(1) Diagnostic Information

Corresponding .
Number Name Meaning Explanation (Wiitnb%/et) ACPU Appclg:sble
Mo L1
* ON if diagnosis results show error occurrence
OFF: No error (Includes when an annunciator is ON, and when an error
SMO0 Diagnostic errors ON : Ertor is detected with CHK instruction) S (Error) New
’ « Stays ON subsequently even if normal operations
restored
Seltdinanosis OFF: No self-diagnosis . gizm:osSgN when an error occurs as a result of self-
sM1 9 errors gnosis. . 4 S (Erron) M9008
error . " . « Stays ON subsequently even if normal operations
ON : Self-diagnosis
restored
OFF: No error common O+Rem
SM5 !Error common information -When SMO is ON, ON if there is error common S (Erron) New
information ON : Error common information
information
OFF: No error common
SM16 !Error |nd_|V|duaI information -When SMO is ON, ON if there is error individual S (Erron) New
information ON : Error common information
information
. » Conducts error reset operation
SM50 |Error reset OFF —ON : Error reset « See section 11.3 for further information U New
* ON if battery voltage at CPU module or memory card
OFF: Normal drops below rated value.
SM51 (Battery low latch ) Stays ON subsequently even after normal operation is S (Error) M9007
ON : Battery low
restored
» Synchronous with BAT. ALARM LED
SMs2  |Battery low OFF: Normal » Same as SM51, but goes OFF subsequently when S (Erron) M9006
ON : Battery low battery voltage returns to normal. i
* Comes ON it a momentary power interruption of less ~
) than 20ms occurred during use of the AC power supply
AC/DC DOWN OFF: GCtID(t: EOWN not module, and reset by turning the power OFF, then ON.
etecte:
M X E M
SM53 detection ON : AC/DC DOWN » Comes ON if a momentary power interruption of less S (Brron) 9005
detected than 10ms occurred during use of the DC power supply
module, and reset by turning power OFF, then ON.
OFF: Normal * ON when operation error is generated
SM56 |Operation Errors : ; « Stays ON subsequently even if normal operations S (Error) M9011 O
ON : Operation error
restored
* Comes ON even if there is only one output module with a
Blown fuse OFF: Normal blown fuse, and remains ON even after return to normal
SMeo detection ON : Module with blown fuse |+ Blown fuse status is checked even for remote I/O station S (Error) M9000
output modules.
* Comes ON if there is a discrepancy between the actual O+Rem
110 module OFF: Normal I[e} mo_dules and the registered information when the
SM61 verification error |ON : Error power is turned on S (Error) M9002
’ * 1/0 module verification is also conducted for remote 1/0
station modules.
. S
A FF: N . . .
SM62 nnun_mator o : ot detected » Goes ON if even one annunciator F goes ON. (Instruction M9009
detection ON : Detected :
execution)
_ OFF: Not detected » Goes ON if error is detected by CHK instruction. o S _
SM80 [CHK detection : « Stays ON subsequently even after normal operation is (Instruction New
ON : Detected ;
restored. execution)
SM90 Corresponds to SD90 M9108
SM91 Corresponds to SD91 M9109 )
SM92 _|startup of Corresponds to SD92 M9110 ~
SM93_|watchdog timer OFF: Not st:(rjted ‘ Corresponds to SD93 * Goes ON When meizurement pf M9111
SM94 _ |for step transition ON '(SvtV:rtt‘;d og timer rese) Corresponds to SD94 i:)empr:s:zgsn watchdog timer is U M9112 APP
SM95  [(Enabled only : . Corresponds to SD95 : . . M9113
when SFC (watchdog timer * Resets watchdog timer when it
SM96 ) started) Corresponds to SD96 goes OFF. M9114
SM97 |Program exists) Corresponds to SD97 New
SM98 Corresponds to SD98 New
SM99 Corresponds to SD99 New

APP - 2 APP - 2
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(2) System information

Special Relay List

MELSEC-Q

Corresponding .
Number Name Meaning Explanation (Wiitnb%/et) ACPU Appclg:sble
Mo L1
LED off . » When this relay goes from OFF to ON, the LEDs
SM202 command OFF —ON : LED off corresponding to the individual bits at SD202 go off v New
SM203 |STOP contact ~ |STOP status - Goes ON at STOP status iéiaztg)s M9042
S (Status ©
SM204 |PAUSE contact |PAUSE status » Goes ON at PAUSE status change) M9041
PAUSE enable |OFF: PAUSE disabled * PAUSE status is entered if this relay is ON when the U M9040
coil ON : PAUSE enabled remote PAUSE contact goes ON
Device test :
SM206 OFF: Device test not yet . .
request y » Comes ON when the device test mode is executed on
executed S (Request) New Remote
acceptance ) ) GX Developer.
status ON : Device test executed
. » When this relay goes from OFF to ON, clock data being
smz1p |Clock dataset | OFF: Ignored stored from SD210 to SD213 after execution of END U M9025
request ON : Set request X X . . . n
instruction for changed scan is written to the clock device. O
OFF: No error * ON when error is generated in clock data (SD210 to
M211 lock R : R M902
S Clock data error ON : Error SD213) value, and OFF if no error is detected. S (Request) 9026
Clock dataread |OFF: Ignored * When this relay is ON, clock data is read to SD210 to ~
SM213 request ON : Read request SD213 as BCD values. v M9028 +Rem
OFF:Online module change S (During
Online module is not in progress . I online
SM235 change flag ON: Online module change in Turns on during online module change. module New
progress change)
. " . S (When
’ OFF:Online module change [+ Turns ON for one scan after online module change is )
Online module incomplete complete online
SM236 EZSnge complete ON: Online module change |+ This contact point can only be used by the scan chm:ndgu;eis New
complete program.(for local unit) complete)
* Goes OFF when reset of the PLC No. 1 is canceled.
No. 1 CPU reset [OFF: PLC No. 1 reset cancel |* Comes ON when the PLC No. 1 is resetting (including
SM240 X X
flag ON : PLC No. 1 resetting the case where the PLC is removed from the base).
The other PLCs are also put in reset status.
» Goes OFF when reset of the PLC No. 2 is canceled.
No. 2 CPU reset |OFF: PLC No. 2 reset cancel | Comes ON when the PL(; No. 2 is resetting (including
SM241 fla ON : PLC No. 2 resettin the case where the PLC is removed from the base).
g : : 9 The other PLCs result in "MULTI CPU DOWN" (error
code: 7000).
* Goes OFF when reset of the PLC No. 3 is canceled.
No.3 CPU reset |OFF: PLC No. 3 reset cancel | Comes ON when the PL_C No. 3 is resetting (including -
SM242 fla ON : PLC No. 3 resettin the case where the PLC is removed from the base). ~
g : : 9 The other PLCs result in "MULTI CPU DOWN" (error
code: 7000).
» Goes OFF when reset of the PLC No. 4 is canceled. S (Status
No. 4 CPU reset |OFF: PLC No. 4 reset cancel * Comes ON when the PL(P No. 4 is resetting (including change) New
SM243 fla ON  PLC No. 4 resettin the case where the PLC is removed from the base).
g : : 9 The other PLCs result in "MULTI CPU DOWN" (error
code: 7000).
No. 1 CPU error OFF: PLC No. 1 normal . Goe;: OFF when the PLC No. 1 is normal (including a
SM244 fla ON :PLC No. 1 during stop | continuation error).
9 error » Comes ON when the PLC No. 1 is during a stop error.
OFF: PLC No. 2 normal *» Goes OFF when the PLC No. 2 is normal (including a
No. 2 CPU error . . .
SM245 fla ON : PLC No. 2 during stop | continuation error).
g error » Comes ON when the PLC No. 2 is during a stop error.
OFF: PLC No. 3 normal » Goes OFF when the PLC No. 3 is normal (including a
No. 3 CPU error ) : )
SM246 fla ON : PLC No. 3 during stop | continuation error).
9 error » Comes ON when the PLC No. 3 is during a stop error.
OFF: PLC No. 4 normal » Goes OFF when the PLC No. 4 is normal (including a
No. 4 CPU error ) : )
SM247 fla ON : PLC No. 4 during stop | continuation error).
Y error » Comes ON when the PLC No. 4 is during a stop error.
Max. loaded I/O |OFF: Ignored * When this relay goes from OFF to ON, maximum loaded ~
SM250 read ON : Read I/O number is read to SD250. v New ~+Rem
« Effective for the batch refresh
SM254 All stations OFF: Refresh arrival station (also effective for the low speed cyclic) U (Every New =
refresh command |ON : Refresh all stations « Designate whether to receive arrival stations only or to END) g
receive all slave stations.
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Special Relay List (Continued)

MELSEC-Q

Corresponding .
Number Name Meaning Explanation (Wiitnb%/et) ACPU Appclg:sble
Mo 1101
OFF: Operative network * Goes Oleor S.t andby network . . -
SM255 : (If no designation has been made concerning active or S (Initial) New
ON : Standby network R
MELSECNET/H standby, active is assumed.)
SM256 module 1 OFF: Reads « For refresh from link to CPU (B, W, etc.) indicate whether U New
information ON : Does not read to read from the link module.
OFF: Writes « For refresh from CPU to link (B, W, etc.), designate
SM257 ON : Does not write whether to write to the link module. v New
OFF: Operative network * Goes ON.for s.t andby network ) . -
SM260 : (If no designation has been made concerning active or S (Initial) New
ON : Standby network A
MELSECNET/H standby, active is assumed.)
SM261 module 2 OFF: Reads « For refresh from link to CPU (B, W, etc.) indicate whether U New
information ON : Does not read to read from the link module.
OFF: Writes « For refresh from CPU to link (B, W, etc.), designate
SM262 ON : Does not write whether to write to the link module. v New .
)
OFF: Operative network Goes ON.for s.t andby network ) . -
SM265 : (If no designation has been made concerning active or S (Initial) New
ON : Standby network A
MELSECNET/H standby, active is assumed.)
SM266 module 3 OFF: Reads « For refresh from link to CPU (B, W, etc.) indicate whether U New
information ON : Does not read to read from the link module.
OFF: Writes « For refresh from CPU to link (B, W, etc.), designate
M267 . . X N
SM26 ON : Does not write whether to write to the link module. v oW
OFF: Operative network * Goes ON.for s.t andby network ) . -
SM270 : (If no designation has been made concerning active or S (Initial) New
ON : Standby network A
MELSECNET/H standby, active is assumed.)
SM271 module 4 OFF: Reads « For refresh from link to CPU (B, W, etc.) indicate whether U New
information ON : Does not read to read from the link module.
OFF: Writes « For refresh from CPU to link (B, W, etc.), designate
M272 . . X N
S ON : Does not write whether to write to the link module. v ew
. * Goes ON when a CC-Link error is detected in any of the
SM280 |CC-Link error OFF: Normal installed QJ61QBT11. Goes OFF when normal operation S (Status New O+Rem
ON : Error . change)
is restored.
Presence/absenc * ON if SFC program is correctly registered, and OFF if not
FF: SF ) -
SM320 |e of SFC 8N : 2':8 p:gg::m a?;::rt“ registered. S (Initial) M9100
program ) prog P » Goes OFF if SFC dedicated instruction is not correct.
« Initial value is set at the same value as SM320.
(Goes ON automatically if SFC program is present.)
* SFC program will not execute if this goes OFF prior to
SM321 Start/stop SFC  |OFF: SFC program stop SFC program processing S (Initial) M9101
program ON : SFC program start « Starts the SFC program when this relay goes from OFF ] format change
to ON.
« Stops the SFC program when this relay goes from ON to
OFF.
« Initial value is set at ON or OFF depending on
parameters.
* When this relay is OFF, all execution statuses at stop of
SFC program are cleared and execution starts from the
SFC program OFF: Initial start initial ste_p of the_block where t_he start request is made. S (nitial) M9102
SM322 : * When this relay is ON, execution starts from the
start status ON : Restart . . . ] format change
execution block and execution step that were active at .
stop of SFC program. ~
(ON is enabled only when resumptive start has been
designated at parameters.)
» SM902 is not automatically designated for latch.
* When this relay is OFF, transition to one scan/one step
Presence/absenc |OFF: Continuous transition oceurs m. al bloc_ks. - .
X . * When this relay is ON, transition to one continuous scan
e of continuous not effective .
SM323 - . ; - occurs in all blocks. U M9103
transition for ON : Continuous transition B ; S o
. . « In designation of individual blocks, priority is given to the
entire block effective : - )
continuous transition bit of the block.
(Designation is checked when block starts.)
Cotmaos—[orE-wnentansnan s | Ve oo s e e O |
SM324 [transition executed ! L g 9 (Instruction M9104
revention fla ON : When no transition When continuous transition is being executed. execution)
P 9 ) » Normally ON when continuous transition is not effective.
When block stops, selects active step operation output. "
FF: OFF X . . | |
SM325 Outputmode at 1O : o * When this relay is OFF, all coil outputs are set to OFF. S (Initial) M9196
block stop ON : Preserves . . ) L ]
* When this relay is ON, coil outputs are maintained.
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Special Relay List (Continued)

Set by Corrzzpsgdmg Applicable

(When Set) mo (10000 CPU

Number Name Meaning Explanation

. ] Selects the device status when the stopped CPU module
SFC device clear |OFF: Clear device ) pp
SM326 : . is run after the sequence program or SFC program has U New
mode ON : Preserves device " }
been modified when the SFC program exists.

Selects the output action of the step being held when a
OFF: OFF block is ended by executing the end step. S (Initial)
ON : Preserves * When this relay is OFF, all coil outputs are set to OFF. U

» When this relay is ON, coil outputs are maintained.

Output during
SM327 [end step
execution

New

« Select whether low speed execution type programs are
executed in asynchronous or synchronous mode.
 Asynchronous mode

Operation mode . .
P Mode where the operations for the low speed execution

for low speed OFF: Asynchronous mode ; . ) O
SM330 . P : Y type program are continued during the excess time. ] New
execution type ON : Synchronous mode
roaram * Synchronous mode
prog Mode where the operations for the low speed execution
type program are started from the next scan even when
there is the excess time.
« Stores the status of the intelligent function module access
_|when ON, access to the |nst_ru_ct|on exgcutet_i |mmed|ate!y before. _ . s
Access execution|. ) . (This information will be overwritten when the intelligent
SM390 intelligent function module is . . L : (Status New
flag function module access instruction is executed again.)
completed change)

« This flag is used by the user in a program as the
completion bit.
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(3) System clocks/counters

Special Relay List

MELSEC-Q

Corresponding i
Number Name Meaning Explanation (Wi(;tnb%/et) ACPU Appcllsable
Mo L1
ON . S
SM400 [Always ON » Normally is ON (Every END M9036
OFF processing)
ON S
SM401 |Always OFF » Normally is OFF (Every END M9037
OFF processing)
* After RUN, ON for 1 scan only. S
Smagp |ONfor 1 scan ON 1scan « This contact can be used for scan execution type (Every END|  M9038
only after RUN OFF -
programs only. processing)
» After RUN, OFF for 1 scan only. S
SM403 f\fter RUN, OFF ON 1 * This contact can be used for sc):/an execution type (Every END M9039
or 1 scan only OFEF scan ‘
programs only. processing)
Low speed
execution type ON * After RUN, ON for 1 scan only. S
SM404 |program 1 scan * This contact can be used for low speed execution type (Every END New
ON for 1 scan OFF programs only. processing)
only after RUN
Low speed
execution type ON * After RUN, OFF for 1 scan only. S
SM405 [program OFE 1 scan « This contact can be used for low speed execution type (Every END New
After RUN, OFF programs only. processing)
for 1 scan only
« This relay repeats ON/OFF at every 5 ms.
« Starts from OFF when the PLC power is turned ON or the
SM409 0.01 second W{_J— CPU module is reset. S (Status New ~
clock 005 see « Note that the ON-OFF status changes when the change) ~
designated time has elapsed during the execution of the
program.
SM410 (0.1 second clock W_[— « This relay repeats ON/OFF at every predefined constant M9030
time.
SM411 (0.2 second clock Ry » Starts from OFF when the PLC power is turned ON or the M9031
) S (Status
P CPU module is reset. change)
SM412 (1 second clock 05 sec. « Note that the ON-OFF status changes when the M9032
designated time has elapsed during the execution of the
SM413 |2 second clock T e program. M9033
« This relay repeats ON/OFF in accordance with the
number of seconds designated by SD414.
« Starts from OFF when the PLC power is turned ON or the
SM414 (2n second clock nsec. sec. CPU module is reset. S (Status | M9034 format
« Note that the ON-OFF status changes when the change) change
designated time has elapsed during the execution of the
program.
« This relay repeats ON/OFF in accordance with the
number of milliseconds designated by SD415.
o) « Starts from OFF when the PLC power is turned ON or the S (Status
SM415 [2n (ms) clock n(ms) CPU module is reset. change) New
« Note that the ON-OFF status changes when the
designated time has elapsed during the execution of the
program.
SM420 Eie(; timing clock « This relay repeats ON/OFF at designated scan intervals. M9020
— « Starts from OFF when the PLC power is turned ON or the
SM421 User timing clock CPU module is reset. M9021
No.1 — * The ON/OFF scan intervals are set by the DUTY s
SM422 Eiezr timing clock instruction. (EveryEND|  M9022
SMazg |User timing clock f—————{DUTY [ ni [n2 [SM420 |4 processing) M9023
No.3 nl: Scan interval of ON
SMA424 Eie‘: timing clock zczan zczan n2: Scan interval of OFF M9024
SM430 Eiesr timing clock B?ﬂi ~
SM431 Eieer timing clock
SM432 User timing clock « For low speed execution type programs of SM420 to (Ever? END New
No.7 SM424 X
— processing)
SM433 User timing clock
No.8
User timing clock
SM434 No.9
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(4) Scan information

Special Relay List

MELSEC-Q

Corresponding .
Number Name Meaning Explanation (Wiitnb%/et) ACPU Appcllssble
Mo L1
::;vctsiziid e OFF: Completed or not » Goes ON when low speed execution type program is S
SM510 P executed P type prog (Every END New O
program . ) executed. ]
: ON : Execution under way. processing)
execution flag
» Reads the module service interval designated by SD550
R | FF: | ; X _
SM551 eaQs modu e |9 : gnored to SD551 and SD552 when this relay switches from OFF U New O+Rem
service interval  |ON : Read
to ON.
(5) Memory cards
Corresponding ’
Number Name Meaning Explanation (Wi:;b%/et) ACPU Appcllssble
Mo LI
Memory card A |OFF: Unusable . -
SM600 usable flags ON - Use enabled ON when memory card A is ready for use by user S (Initial) New
SM601 Memory card A OFFf No protect » Goes ON when memory card A protect switch is ON S (Initial) New
protect flag ON : Protect
. OFF: No drive 1 . . -
SM602 |Drive 1 flag ON : Drive 1 present Goes ON when drive 1 (card 1 RAM area) is present S (Initial) New
. OFF: No drive 2 . . -
SM603 |[Drive 2 flag ON : Drive 2 present Goes ON when drive 2 (card 1 ROM area) is present S (Initial) New
SM604 Memory card A |OFF: Notin use * Goes ON when memory card A is in use S (Initial) New
in-use flag ON :Inuse
Memory card A |OFF: Remove/insert enabled .
SM605 [removelinsert ON : Removelinsert :Z(rj:jvgc,j\‘ when memory card A cannot be inserted or U New @)
prohibit flag prohibited
Memory card OFF: Removelinsert . Tmlgrr:]zc:yc():Narzy user to enable the removal/insertion of
SM609 |[remove/insert prohibited ) . u/s New
enable flag ON : Removefinsert enabled Turned OFF by the system after the memory card is
removed.
Memory card B |OFF: Unusable -
SM620 usable flags ON - Use enabled Always ON S (Initial) New
Memory card B [OFF: No protect -
SM621 protect flag ON : Protect Always ON S (Initial) New
. OFF: No drive 3 -
SM622 |[Drive 3 flag ON : Drive 3 present Always ON S (Initial) New
. OFF: No drive 4 .
SM623 |Drive 4 flag ON : Drive 4 present * Always ON S (Initial) New QCPU
SM640 |File register use OFFf F!Ie reg!ster r]ot inuse 1, Goes ON when file register is in use S (Status New
ON : File register in use change)
SM650 [Comment use OFF: F!Ie reg!ster .nOt inuse 1, Goes ON when comment file is in use S (Status New
ON : File register in use change)
OFF: Internal memory
) execution » Goes ON while boot operation is in process S (Status —~
SMEB0  |Boot operation ON : Boot operation in » Goes OFF if boot designation switch is OFF change) New =
progress
» Goes ON when access is made to area outside the range
Memory card A s ) )
) ; OFF: Within access range of file register R of memory card A
SM672 |[file register . L - S/U New
ON : Outside access range (Set within END processing.)
access range flag
» Reset at user program
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(6) Instruction-Related Special Relays

MELSEC-Q

Corresponding .

Number Name Meaning Explanation (Wiitnb%/et) ACPU Appclg:sble

Mo L1
S
FF: FF . T . .
SM700 |Carry flag o : carry O « Carry flag used in application instruction (Instruction M9012
ON : Carry ON ’
execution)
Number of output OFF: 16 characters output « Outputs up to NUL (00h) ASCII code when SM701 is

SM701 |characters ON : Outnuts until NUL OFF. U M9049
selection ) P * Outputs ASCII code of 16 characters when SM701 is ON.

OFF: Search next « Designates method to be used by search instruction. .

SM702 | Search method ON : 2-part search » Data must be arranged for 2-part search. v New ~

OFF: Ascending order * The sort instruction is used to designate whether data
SM703 |Sort order ) 9 should be sorted in ascending order or in descending U New
ON : Descending order
order.
SM704 | Block comparison OFF: Non-match found * Goes ON when all data conditions have been met for the (Instriction New
p ON : All match BKCMP instruction. :
execution)

SM710 Crii-g:i m?g:;tr:on OFF: Conditions priority * Remains as originally set when OFF. (Instriction New .
priority 9 ON : Pattern priority * CHK priorities updated when ON. : -
flag execution)

. : S
SM715 (Elflag OFF: Dur!ng DI * ON when El instruction is being executed. (Instruction New @)
ON : During El ’
execution)
OFF: Comment read not
Comment read completed « Switches ON for only one scan when COMRD or PRC S (Status

SM720 . . L New
completion flag |ON : Comment read instruction is completed. change)

completed
! . - « Switches ON while a file is being accessed by the
smr21 | being OFF: File not accessed S.FWRITE, S.FREAD, COMRD, PRC, or LEDC S (Status New QCPU
accessed ON : File being accessed . ) change)
instruction.
BIN/DBIN OFF: Error detection . N
. ; performed » Turned ON when "OPERATION ERROR" is suppressed
SM722 |[instruction error ! . . U New
o ON : Error detection not for BIN or DBIN instruction.
disabling flag
performed
PKEY instruction |OFF: Instruction not * ON when PKEY instruction is being executed. S
SM736 |execution in executed Goes OFF when CR is input, or when input character (Instruction New
progress flag ON : Instruction execution string reaches 32 characters. execution)
Keyboard input OFF: Ir(;fi;rg (Ienn';lgled * Goes ON when keyboard input is being conducted. S
SM737 |reception flag for . p . Goes when keyboard input has been stored at the CPU | (Instruction New
. . ON : Keyboard input ’
PKEY instruction ) ) module. execution)
reception disabled
MSG instruction OFF: Instruction not S

SM738 . executed * Goes ON when MSG instruction is executed. (Instruction New

reception flag . - . ’

ON : Instruction execution execution)
Selection of link ®)
refresh OFF: Performs link refresh [+ Selects whether only the general data process is

SM775 |processing during[ON : No link refresh performed for the execution of the COM instruction or the ] New
COM instruction performed link refresh process is also performed.
execution
Enable/disable . ’ . . L

sM776 |iocal device at OFF: Local device disabled | Determines whether to enable/disable the local device in | U (Status New
CALL ON : Local device enabled the program CALLED at CALL. change)

Enable/disable ] h . . A
o OFF: Local device disabled [+ Determines whether to enable/disable the local device at | U (Status

SM777 [local device in . : . New
. ON : Local device enabled the execution of interrupt programs. change)
interrupt program
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MELSEC-Q

(7) Debug
Corresponding .
Number Name Meaning Explanation (Wiitnb%/et) ACPU Appclg:sble
Mo L1
. |OFF: Not ready ] Lo S (Status
SM800 (Trace preparation ON : Ready Switches ON when the trace preparation is completed. change) New QCPU
OFF: Suspend * Trace is started when this relay switches ON.
SM801 |Trace start ON ) Star? * Trace is suspended when this relay switches OFF. U M9047 QCPU
) (All related special Ms switches OFF.)
SM802 Trace exectition OFFf Suspend « Switches ON during execution of trace. S (Status M9046 QCPU
in progress ON : Start change)
. » Trace is triggered when this relay switches from OFF to
M T : - . . . M9044 P
SMB03 | Trace trigger OFF —ON: Start ON. (ldentical to TRACE instruction execution status) v 90 QCPU
. OFF: Not after trigger . s S (Status
SM804 |After trace trigger ON : After trigger Switches ON after trace is triggered. change) New QCPU
OFF: Not completed . . S (Status
SM805 |Trace completed ON :End Switches ON at completion of trace. change) 9043 QCPU
Step trace OFF: Not ready : )
SM820 preparation ON : Ready Goes ON after program trace registration, at ready. u New
OFF: Suspend » When this goes ON, step trace is started S (Status | M9182 format
SM821 |Step trace starts ON : Start » Suspended when OFF (Related special M all OFF) change) change
Step trgce OFF: Suspend * Goes ON when step trace execution is underway S (Status
SM822 |execution X . M9181
ON : Start » Goes OFF at completion or suspension change)
underway
After step trace  |OFF: Not after trigger * Goes ON ‘|f eyen 1 block within the step trace being S (Status i
SM823 trigger ON : Is after first trigger executed is triggered. change) New ©
99 ) 99 » Goes OFF when step trace is commenced. g
After Step trace  |OFF: Is not after all triggers * Goes ON if all k.JIOCkS within the step trace being S (Status
SM824 tricoer ON - Is after all triggers executed are triggered. change) New
99 ) 99 » Goes OFF when step trace is commenced. g
SM825 Step OFF: Not completed » Goes ON at step trace completion. S (Status M9180
tracecompleted [ON : End » Goes OFF when step trace is commenced. change)
SM826 ([Trace error OFF: Normal » Switches ON if error occurs during execution of trace. S (Status New
ON : Errors change)
(8) Latch area
Corresponding .
Number Name Meaning Explanation (Wiitnb%/et) ACPU Appclg:sble
Mo L1
OFF: Keyboard input s
SM910 RK!EY ' . notreglstered . Goesl ON at regls_tratloh of keybpard input. (Instruction New onA
registration flag |ON : Keyboard input OFF if keyboard input is not registered. :
f execution)
registered
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MELSEC-Q

(9) A to Q/QnA conversion correspondences

Special relays SM1000 to SM1255 are the relays which correspond to ACPU special relays
M9000 to M9255 after A to Q/QnA conversion.

All of these special relays are controlled by the system so that users cannot turn them ON/OFF
in the program.

If users want to turn these relays ON/OFF, the program should be modified to use
QCPU/QnACPU special relays.

For SM1084 and SM1200 through SM1255, however, if a user can turn ON/OFF some of
special relays M9084 and M9200 through M9255 before conversion, the user can also turn
ON/OFF the corresponding relays among SM1084 and SM1200 through SM1255 after the
conversion.

For details on the ACPU special relays, see the user's manuals for the individual CPUs, and
MELSECNET or MELSECNET/B Data Link System Reference Manuals.

POINT

The processing time may be longer when converted special relays are used with QCPU.
Uncheck "A-series CPU compatibility setting” within the PC system setting in GPPW
parameters when converted special relays are not used.

REMARK

The following are additional explanations about the Special Relay for Modification column.

(O When a special relay for modification is provided, the device number should be changed to
the provided QCPU/QNnACPU special relay.

(@ When H is provided, the converted special relay can be used for the device number.

® When [X is provided, the device number does not work with QCPU/QnACPU.

Special Relay List

ACPU
Special
Relay

Special
Relay after

Conversion | Modification

Special

Relay for Name Meaning Details Applicable

CPU

M9000

SM1000

* Turned on when there is one or more output units of
OFF: Normal which fuse has been blown. Remains on if normal status
- Fuse blown ON : Fuse blown module with is restored.

blown fuse present Output modules of remote 1/O stations are also checked
fore fuse condition.

M9002

SM1002

* Turned on if the states of /O module is different form

entered states when power is turned on.
/0 module OFF: Normal Remains on if r.lc_ergI s_tates is restored. .
— e : I/0 module verification is done also to remote /O station
verification error |ON : Error

modules.

(Reset is enabled only when special registers SD1116 to
SD1123 are reset.)

O

M9004

SM1004

OFF: Normal * Turned on when the MINI(S3) link error is detected on
— NIMI link error ON : Error even one of the AJ71PT32(S3) modules being loaded. QnA
) Remains on if normal status is restored.

M9005

SM1005

» Comes ON it a momentary power interruption of less
than 20ms occurred during use of the AC power supply
module, and reset by turning power OFF, then ON.

AC DOWN OFF: AC DOWN not detected  |° Comes ON if a momentgry power interruption of less

— detection ON : AC DOWN detected than 10ms occurred durlng use of the DC power supply

module, and reset by turning power OFF, then ON.

» Comes ON if a momentary power interruption of less
than 1ms occurred during use of the DC power supply QnA
module, and reset by turning power OFF, then ON.
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Special Relay List (Continued)

MELSEC-Q

ACPU Special Special Applicable
Special | Relay after | Relay for Name Meaning Details PP
. e CPU
Relay [Conversion [ Modification
OFF: Normal * Turned on when battery voltage reduces to less than
M9006 |[SM1006 - Battery low : specified. Turned off when battery voltage becomes
ON : Battery low
normal.
OFF: Normal » Turned on when battery voltage reduces to less than @)
M9007  |SM1007 B Battery low latch ON : Battery low specified. Remains on if battery voltage becomes normal.
M9008 |smi008 SM1 Self-diagnosis OFF: No error . Tyrned pn when error is found as a result of self-
error ON : Error diagnosis.
M9009  |sMm1009 SME2 Annun‘mator OFF: No F number detected * Turned on when OUT | F of |[SET |F |nstruc_t|on is
detection ON : F number detected executed. Switched off when SD1124 data is zeroed.
Operation error  |OFE: No error * Turned on when operation error occurs during execution
M9011 |[SM1011 SM56 P : of application instruction. Remains on if normal status is
flag ON : Error
restored.
M9012 |SM1012 [SM700 Carry flag SZF g::g 8;': « Carry flag used in application instruction.
Data memory OFF: Ignored * Clears thg data memory |nclgd|ng t.he Iatc.h range (other
M9016 |[SM1016 clear fla ON - Outout claered than special relays and special registers) in remote run
9 ’ p mode from computer, etc. when SM1016 is on.
Data memory OFF: Ignored * Clears the unlgtched ‘data memory (other than special
M9017 [SM1017 clear fla ON - Outout claered relays and registers) in remote run mode from computer,
9 ) P etc. when SM1017 is on.
User timing clock
M9020 |SM1020 — No.0 9 « This relay repeats ON/OFF at designated scan intervals.
Usér Gming clock « Starts from OFF when the PLC power is turned ON or the
M9021 |SM1021 - lnea 9 n2 n2 CPU module is reset.
0. — scan scan » The ON/OFF scan intervals are set by the [ DUTY
Mo022 |SM1022 . Ezezr timing clock instruction.
— nl
Mo023 |SM1023 - Ezeg timing clock scan }—H——{ puty[ n1 | n2 Isvvuozoj—i
Usér i clock nl: Scan interval of ON
M9024 ([SM1024 — No.4 9 n2: Scan interval of OFF
Clock data set OFF: lanored * Writes clock data from SD1025 to SD1028 to the clock
M9025 |SM1025 — request ON - S?et request present used element after the instruction is executed during the
q ) d P scan in which SM1025 has changed from off to on.
M9026 |[SM1026 — Clock data error SZF II;I:Jr:rrror « Switched on by clock data (SD1025 to SD1028) error
« Clock data is read from SD1025 to SD1028 and month
lock FF: 1 . K Lo !
M9027 |SM1027 — ;socla data 8N : gizolrzd day, hour, minute and minute are indicated on the CPU o)
pay -Dispiay front LED display.
Clock dataread |OFF: Ignored » Reads clock data to SD1025 to SD1028 in BCD when
M9028  |SM1028 B request ON : Read request SD1028 is on.
* The SM1029 relay is turned on using a sequence
program to process all data communication requests
Batch processing |OFF: Batch processing not :(c::;ipted during one scan in the END processing of that
M9029 [SM1029 of data - . conducted . * The batch processing of the data communication
communications |ON : Batch processing R R
requests conducted requests can be turned on and off during running.
q * The default is OFF (processed one at a time for each
END processing in the order in which data
communication requests are accepted).
0.05
M9030 [SM1030 - 0.1 second clock |seconds| 0-05
seconds
o1 * Generates each of 0.1 sec, 0.2 sec, 1 sec and 2 sec
M9031 |SM1031 ~ |02 second clock |seconds[ 0.1 | [ ] clocks. _
seconds « This relay does not turn ON/OFF for each scan; it turns
05 ON/OFF when the predefined time elapses even during
M9032 |SM1032 - I lock |seconds| 05 ] Seanning. .
903 SM103 second cloc seconds I- « Starts from OFF when the PLC power is turned ON or the
CPU module is reset.
1
M9033 [SM1033 - 2 second clock secondS| 1 | |
seconds
« Alternates between ON and OFF according to the
2n minute clock seconds specified at SD414. (Default: n = 30)
n .
M9034 |sMm1034 B (1 minute secondsl_n_-' l’ Not_ turned o_n or off per st_:an put turned on and off even
clock) % 'seconds during scan if corresponding time has elapsed.
* Starts from OFF when the PLC power is turned ON or the
CPU module is reset.
*: 1 minute clock indicates the name of the special relay (M9034) of the ACPU.
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Special Relay List (Continued)

MELSEC-Q

ACPU Special Special Applicable
Special | Relay after | Relay for Name Meaning Details PP
. e CPU
Relay [Conversion [ Modification
ON S -
M9036 |[SMm1036 _ Always ON » Used as dummy contacts of initialization and application
OFF instruction in sequence program.
ON * SM1038 and SM1037 are turned on and off without
M9037 |SM1037 — Always OFF OFE regard to position of key switch on CPU front. SM1038
and SM1039 are under the same condition as RUN
ON for 1 scan ON status except when the key switch is at STOP position,
M9038 |SM1038 - only after RUN OFF:J 1 scan and turned off and on. Switched off if the key switch is in
STOP position. SM1038 is on for one scan only and
RUN flag(After | o SM1039 is off for one scan only if the key switch is not in
M9039  [SM1039 — RUN, OFFfor1 | o 1 scan STOP position.
scan only)
PAUSE enable |OFF: PAUSE disabled
M9040 |SM1040 |SM206 ) .
coil ON : PAUSE enabled » When remote pause contact has turned on and SM204 is
USE OFF: PAUSE not in effect on, PAUSE mode is set and SM206 is turned on.
M9041 M1041 M204 .
o0 SM10 SM20 statuscontact ON : PAUSE in effect
M9042  |smi042 SM203 STOP status OFF: STOP hot in effect . SW|_tghed on when the RUN key switch is in STOP
contact ON : STOP in effect position.
OFF: Sampling trace in * Turned on upon completion of sampling trace performed
i the number of times preset by parameter after [STRA|
M9043 |Sm1043 |smeos  |SamplingTrace progress , oer b yP [STRA]
completed ON : Sampling trace instruction is executed.
completed Reset when | STRAR | instruction is executed.
« Turning on/off SM803 can execute | STRA|/ | STRAR
instruction.
OFF —ON |STRA (SM803 is forcibly turned on/off by a peripheral device.)
! Same as execution | When switched from OFF to ON: | STRA| instruction O
M9044 |SM1044 SM803 Sampling trace
ping ON —OFF [STRAR When switched from ON to OFF: [STRAR] instruction
Same as execution | The value stored in SD1044 is used as the condition for
the sampling trace.
At scanning, at time — Time (10 msec unit)
* The SM1015 relay is turned on to reset the WDT when
M9045 |sMm1045 Watchdog timer |OFF: Does not reset WDT the ZCOM instruction and data communication request
(WDT) reset ON : Resets WDT batch processing are executed (used when the scan time
exceeds 200 ms).
M9046 |SM1046 SM802 Sampling trace OFF: Trace _not In progress « Switched on during sampling trace.
ON : Trace in progress
sampling trace OFF: Sampling trace » Sampling trace is not executed unless SM801 is turned
M9047 |SM1047  |SMeo1 - srat?ons suspended ON.
prep ON : Sampling trace started » Sampling trace is suspended when SM801 goes OFF.
Selection of OFF: Output until NULL code : \;\:szti?tml IS OFF, characters up to NUL (00H) code
M3049 | SM1049 SM701 number of . encountered *When SM701 is ON, ASCII codes of 16 characters are
characters output |ON : 16 characters output output
CHG instruction |OFF: Enabled . Sw!tched ON to disable the CHG |nstruct|on.
M9051 [SM1051 A . . » Switched ON when program transfer is requested.
execution disable |ON : Disable - ) :
Automatically switched OFF when transfer is complete.
*When SM1052 is ON, the SEG instruction is executed as
M9052  |smi052 SEG instruction |OFF: 7SEG segment display an /O partial refresh instruction.
switch ON : l/O partial refresh * When SM1052 is OFF, the SEG instruction is executed
as a 7-SEG display instruction.
M9054 |smi054 SM205 STEP RUN flag OFF: STEP RUN r]ot in effect | SWlF(?hed on when the RUN key switch is in STEP RUN
ON : STEP RUN in effect position. onA
M9055  |smi055 SM808 Status Igtch OFF: Not completed . Turngd on when status latch is completed. Turned off by
completion flag |ON : Completed reset instruction.
Main side P. | set OFF: Other than when P, | set
M9056 |SM1056 request ’ being requested « Provides P, | set request after transfer of the other
q ON : P, | set being requested program (for example subprogram when main program is
Sub side P. | set OFF: Other than when P, | set | being run) is complete during run. Automatically switched
M9057 |SM1057 re“ qute (158 being requested off when P, I setting is complete.
d ON : P, | set being requested
Main program P, [Momentarily ON at P, | set _
M9058 [SM1058 . . O
| set completion |completion * Turned ON once when the P, | set has been completed, =
M9059  |sm1059 Sub program P, Moment_arlly ON at P, | set and then turned OFF again.
set completion completion
Sub program 2 P OFF: Other than when P, | set ) Prng:i?nS (l:c;rl :f;: qlzesstjl?ﬂrir trr:;s\;‘/ar:eor: tmh:ur(:threor ram is
M9060 |SM1060 prog ' being requested prog : ple subprog 'ain progr
| set request . ’ being run) is complete during run. Automatically switched
ON : P, | set being requested N
off when P, | setting is complete.
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MELSEC-Q

ACPU Special Special Applicable
Special | Relay after | Relay for Name Meaning Details
. e CPU
Relay [Conversion [ Modification
* Provides P, | set request after transfer of the other
Sub program 3 P OFF: Other than when P, | set program (for exam[?le subprogram when main program is
M9061 |[SM1061 ! being requested . . A . ) @)
| set request . ; being run) is complete during run. Automatically switched
ON : P, | set being requested N
off when P, | setting is complete.
Divided - .
. OFF: Divided processing not  Turned on when canvas screen transfer to
M9065 [sMmioe5 [smriz  |Processing underway AD57(S1)/AD58 is done by divided processing, and
exechlon ON : During divided processing| turned off at completion of divided processing.
detection QnA
M9066  |sMm1066 SM712 Divided. OFF: Batch processing » Turned on when canvas screen transfer to
processing ON : Divided processing AD57(S1)/AD58 is done by divided processing.
request flag
* Turned ON to shorten the search time in the
ABUPU/A8PUJre . ABUPU/ABPUJ.
M9070 |SM1070 quired search 8;':: 22:3 ::mg gﬁ;iﬁggned (In this case, the scan time is extended by 10 %.) ®)
time ' * The ABUPU/A8PUJ cannot be used in the
QCPU/QnACPU special relays.
OFF: Empty spaces in
g;r;?mca“on fg;sﬁzgfsgfgarequem . Indigation of communication enable/disable to remote
M9081 |SM1081 [SM714 : . . . terminal modules connected to the AJ71PT32-S3, A2C QnA
registration area |ON : No empty spaces in
. L or A52G.
BUSY signal communication request
registration area
« Itis set whether the error checks below are performed or
not when the END instruction is processed (to set the
OFF: Error check executed END instruction processing time).
M9084  |SM1084 Error check ON : No error check « Check for breakage of fuse.
« Collation check of I/O unit
* Check of battery O
» Set when an operation error detail factor is stored at
Instruction error | OFE: No error SD1091, and remains set after norma}l status is restored.
M9091 |SM1091 flag ON - Error * Set when an error occurred at execution of the
microcomputer program package, and remains set after
normal status is restored.
« After the head address of the required 1/O module is set
to SD251, switching SM251 on allows the 1/O module to
be changed in online mode. (One module is only allowed
to be changed by one setting.)
OFF: Replacement * To be switched on in the program or peripheral device
M9094  |SM1094 SM251 VO change flag ON : No replacement test mode to change the module during CPU RUN. To be QnA
switched on in peripheral device test mode to change the
module during CPU STOP.
* RUN/STOP mode must not be changed until /O module
change is complete.
M9100 |smi100 SM320 Ergfsggcce/absenc OFF: SFC programs not used | Tur_ngq on if the SFC program is registered, and turned
ON : SFC programs used off if it is not.
program
* Should be turned on by the program if the SFC program
Start/stop SFC  |OFF: SFC programs stop is to be started. If turned off, operation output of the
M9101  |SM1101 SMs21 program ON : SFC programs start execution step is turned off and the SFC program is
stopped.
« Selects the starting step when the SFC program is
restarted using SM322.
ON: All execution conditions when the SFC program
stopped are cleared, and the program is started
-~ with the initial step of block 0. P
M9102 |sm1102  |sm322 SFC program OFF: Initial Start OFF: Started with the step of the block being executed -
start status ON : Continue when the program stopped.
» Once turned on, the program is latched in the system and
remains on even if the power is turned off.
Should be turned off by the sequence program when
turning on the power, or when starting with the initial step
of block 0.
) . N * Selects consecutive or step-by-step transfer of steps of
Presence/absenc OFF: 22:22:2“5 transition not which transfer conditions are established when all of the
OGS SIS SN [0 o Comruaus varsion | s conders of st s v sabihes
effective : .
OFF: One step per one scan is transferred.
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MELSEC-Q

ACPU Special Special Applicable
Special | Relay after | Relay for Name Meaning Details PP
. e CPU
Relay [Conversion [ Modification
* Set when consecutive transfer is not executed with
Continuous OFF: When transition is consecutive transfer enabled. Reset when transfer of one
M9104 |[SM1104 SM324 transition completed step is completed.
suspension flag |ON : When no transition Consecutive transfer of a step can be prevented by
writing an AND condition to corresponding M9104.
Step transition
M9108 |SM1108 |SM9o watchdog timer
start (equivalent
of D9108)
Step transition
M9109 [SM1109 |Smo1 watchdog timer
start (equivalent
of D9109)
Step transition
M9110 [SM1110 |Sm92 watchdog timer
start (equivalent
of D9110)
\?v’;latzl:rd?sltill“?lr;r OFF: Watchdog timer reset * Turned on when the step transfer monitoring timer is
M9111 |[sMm1111  [sme3 9 ON : Watchdog timer reset P monitoring
start (equivalent started. Turned off when the monitoring timer is reset.
start
of D9111)
Step transition
MO112 |[SM1112 |Smo4 watchdog timer
start (equivalent
of D9112)
Step transition
M9113 |SM1113 |SMas watchdog timer
start (equivalent
of D9113)
Step transition
M9114 |SM1114 |SM96 watchdog timer
start (equivalent
of D9114)
Active step . ' - . ®)
M9180 |smi1s0 SM825 sampling trace OFF: Trace started Set when sampling trace of alllspemfledlblocks is
: ON : Trace completed completed. Reset when sampling trace is started.
completion flag
Active step OFF: Trace not being executed « Set when samoling trace is being executed
M9181 [SM1181 SM822 sampling trace  |ON : Trace execution under P g ) 9 '
) Reset when sampling trace is completed or suspended.
execution flag way
« Selects sampling trace execution enable/disable.
Active step . ' ON: Sampling trace execution is enabled.
M9182 [SM1182 SM821 sampling trace OFF: Trace disable/suspend OFF: Sampling trace execution is disabled.
L ON : Trace enable . h .
permission If turned off during sampling trace execution, trace
is suspended.
« Selects the operation output when block stop is
executed.
ON: Retains the ON/OFF status of the coil being used
Operation output |OFF: Coil output OFF by using operation output of the step being
M91 M11 M32 .
919 |S 9% SM325 at block stop ON : Coil output ON executed at block stop.
OFF: All coil outputs are turned off. (Operation output by
the SET instruction is retained regardless of the
ON/OFF status of M9196.)
1/0 numbers
SM9197|SM1198(to be
displayed
M9197 [SM1197 R XIY i .
Switch between OFF OFF 0to 7FO Switches I/O numbers in the fuse blow module storage
blown fuse and XY registers (SD1100 to SD1107) and I/O module verify error
1/O verification ON OFF 800 to EFO storage registers (SD1116 to SD1123) according to the
error display XY combination of ON/OFF of the SM1197 and SM1198.
OFF ON
1000 to 17F0
M9198 |SM1198
ON ON XY
1800 to 1FFO
Data recovery of » Recovers the setting data stored in the CPU at restart
M9199 |smi199 online sam :3’1 OFF: Data recovery disabled when sampling trace/status latch is executed.
ping ON : Data recovery enabled * SM1199 should be ON to execute again. (Unnecessary
trace/status latch i . f :
when writing the data again from peripheral devices.)
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MELSEC-Q

ACPU Special Special Applicable
Special | Relay after | Relay for Name Meaning Details PP
. e CPU
Relay [Conversion [ Modification
ZNRD | instruction » Depends on whether or not the | ZNRD| (word device
(LRDP instruction OFF: Not accented read) instruction has been received.
M9200 |SM1200 — for ACPU) : b * Used in the program as an interlock for the | ZNRD
. ON : Accepted . )
reception (for instruction.
master station) * Use the | RST| instruction to reset.
ZNRD |instruction » Depends on whether or not the | ZNRD| (word device
(LRDP instruction . read) instruction execution is complete.
OFF: Not completed ", .
M9201 |[SM1201 — for ACPU) ON : End P « Used as a condition contact for resetting M9200 and
completion (for ' M9201 after the | ZNRD | instruction is complete.
master station) » Use the RST instruction to reset.
ZNWRinstruction » Depends on whether or not the | ZNWR| (word device
(LWTP instruction OFF: Not accented write) instruction has been received.
M9202 |SM1202 — for ACPU) ON :Acce tedp * Used in the program as an interlock for the | ZNWR
reception (for ' P instruction.
master station) * Use the | RST| instruction to reset.
ZNWR | instruction » Depends on whether or not the | ZNWR| (word device
(LWTP instruction OFF: Not completed write) instruction execution is complete.
M9203 |SM1203 — for ACPU) ON : Eodco plete * Used as a condition contact to reset M9202 and M9203
completion (for -En after the | ZNWR| instruction is complete.
master station) « Use the | RST|instruction to reset.
ZNRD | instruction
(LWTP instruction OFF: Not completed On indicates that the | ZNRD | instruction is complete at the
M9204 [SM1204 — for ACPU) . :
) ON : End local station.
reception (for local
station)
ZNWR|instruction
(LRDP instruction OFF: Not completed On indicates that the | ZNWR | instruction is complete at the
M9205 [SM1205 — for ACPU) . i
. ON : End local station.
recep-tion (for
local station)
M9206  |sm1206 B Host station link  |OFF: Normal Dependg on vyhether or not the link parameter setting of
parameter error  |ON : Abnormal the host is valid.
Depends on whether or not the link parameter setting of
. L QnA
M9207 |smizo7 Link parameter OFF: YES the master station in tier two matches that of the master
check results ON :NO station in tier three in a three-tier system.
(Valid only for the master stations in a three-tier system.)
Sets master » Depends on whether or not the B and W data controlled
station B and W . _ by hlgher-lmk mastgr statlon_ (host sFatlon) is sent to
transmission OFF: Transmits to tier2 and lower-link local stations (tertiary stations).
M9208 [SM1208 — for | tier 3 *When SM1208 is OFF....... B and W of host station is
r_ange (for lower ON : Transmits to tier2 only sent to tertiary stations.
link master «When SM1208 is ON.........B and W of host station is
stations only) not sent to tertiary stations.
Link parameter * Set to ON not to match B and W of the higher and lower
check command |OFF: Executing the check links. (When SM1209 is ON, the link parameters of the
M9209 [SM1209 — (for lower link function higher and lower links are not checked.)
master stations ON : Check non-execution * When SM1209 is OFF, the link parameters of the higher
only) and lower links are checked.
M9210  |smi210 Link card error (for |OFF: Normal Depends on presence or absence of the link card
master station) ON : Abnormal hardware error. Judged by the CPU.
M9211  |smiz11 I&?rklic;?glztg;m OFF: Normal Depends on presence or absence of the link card
- use) ON : Abnormal hardware error. Judged by the CPU.
OFF: Online
M9224  |sMmi224 B Link status ON : Offline,station-to-station De_pe_nds o_n Whether.the master station is online or offline
test, or self-loopback or is in station-to-station test or self-loopback test mode.
test
M9225 |SM1225 — Forward loop error OFFE Normal Depends on the error condition of the forward loop line.
ON : Abnormal
M9226 |SM1226 — Reverse loop error OFFE Normal Depends on the error condition of the reverse loop line.
ON : Abnormal
OFF: Not being executed - .
M9227 |smi227 B Loop test status  |ON : Forward or reverse loop Depends on whether or not the master station is executing
. a forward or a reverse loop test.
test execution underway
Local station OFF:RUN or STEP RUN Depends on whether or not a local station is in STOP or
M9232  |SM1232 B operation status status PAUSE mode
P ON : STOP or PAUSE status :
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ACPU Special Special Applicable
Special | Relay after | Relay for Name Meaning Details PP
. e CPU
Relay [Conversion [ Modification
Local station . .
M9233  |smi233 B error detect OFF: No errors ‘ Depepds on whethgr or not a local station has detected an
ON : Error detection error in another station.
status
Local station,
remote 1/0 . .
M9235 |smi23s B station parameter OFF: No errors _ Depends on wheth_er or not a local or g remote 1/0 statlc_m
ON : Error detection has detected any link parameter error in the master station
error detect
status
Local station,
remote 1/0 OFF: No communications Depends on the results of initial communication between a
M9236 |SM1236 — station initial ON : Communications local or remote 1/O station and the master station.
communications underway (Parameter communication, etc.)
status
Local station, . -
M9237  |smiz37 B remote 1/0 OFF: Normal Depends on the error condition of a local or remote 1/O
) ON : Abnormal station.
station error
Local station,
M9238 |smiz3s remote 1/0 OFF: Normal Depends on the error condition of the forward and reverse
- station forward or |ON : Abnormal loop lines of a local or a remote I/O station.
reverse loop error
OFF: Online
M9240  |sMmi240 B Link status ON : Ofﬂllne, station-to- pgpend; on whether the local station is online or offline, or
stationtest, or self- is in station-to-station test or self-loopback test mode.
loopback test
M9241 |SM1241 — Forward loop fine | OFF: Normal Depends on the error condition of the forward loop line.
error ON : Abnormal QnA
- - n
M9242 |SM1242 — Reverse loop line | OFF: Normal Depends on the error condition of the reverse loop line.
error ON : Abnormal
OFF: Loopback not being . ’
M9243  |sMm1243 B ﬁoﬂlﬁgﬁmon conducted Eiglegtc;g: whether or not loopback is occurring at the
P ON : Loopback implementation )
M9246  |smi246 B Data not received OFF: Receptlon_ Depends on Wl_wether or not data has been received from
ON : No reception the master station.
. OFF: Reception Depends on whether or not a tier three station has
M9247 M1247 — D . X K Lo .
0 S ata not received ON : No reception received data from its master station in a three-tier system.
M9250 |smiz50 B Pargmeters not |OFF: Receptloq Depgnds on whether or not Ilpk parameters have been
received ON : No reception received from the master station.
M9251 |SM1251 — Link relay OFFE Normal Depands on the data link condition at the local station.
ON : Abnormal
OFF: Not being executed - .
M9252 |smizs2 B Loop test status |ON : Forward or reverse loop Depends on whether or not the local station is executing a
A forward or a reverse loop test.
test execution underway
Master station OFF:RUN or STEP RUN Depends on whether or not the master station is in STOP
M9253  |SM1253 B operation status status or PAUSE mode
P ON : STOP or PAUSE status '
Local station .
other than host OFF: RUN or STEP RUN Depends on whether or not a local station other than the
M9254 |SM1254 - station operation status host is in STOP or PAUSE mode
P ON : STOP or PAUSE status '
status
Local station . ]
M9255 |smizss B other than host OFF: Normal Depgngs on whether or not a local station other than the
X ON : Abnormal host s in error.
station error
(10) Process control instructions
. . Set by ACPU Applicable
Number Name Meaning Explanation (When Set) | M9 000 cPU
OFF: No-hold « Specifies whether or not to hold the output value when a
M1 Holl - . N
SM1500 |Hold mode ON : Hold range over occurs for the S.IN instruction range check. v ew .
OFF: No-hold « Specifies whether or not the output value is held when a -
SM1501 |Hold mode ON : Hold range over occurs for the S.OUT instruction range check. v New
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APPENDIX 2 Special Register List

The special registers, SD, are internal registers with fixed applications in the PLC.

For this reason, it is not possible to use these registers in sequence programs in the same way
that normal registers are used.

However, data can be written as needed in order to control the CPU modules and remote /O
modules.

Data stored in the special registers are stored as BIN values if no special designation has been
made to the contrary.

The headings in the table that follows have the following meanings.

Iltem Function of Item

Number « Indicates special register number

Name « Indicates name of special register

Meaning « Indicates contents of special register

Explanation » Discusses contents of special register in more detail

« Indicates whether the relay is set by the system or user, and, if it is set by the system, when
setting is performed.

<Set by>
S : Set by system
U : Set by user (sequence programs or test operations from GX Developer)

S/U  : Set by both system and user

Set by (When set) <When set> — Indicated only for registers set by system

Each END : Set during each END processing
Initial : Set only during initial processing (when power supply is turned
ON, or when going from STOP to RUN)

Status change : Set only when there is a change in status

Error : Set when error occurs

Instruction execution : Set when instruction is executed

Request : Set only when there is a user request (through SM, etc.)
Corresponding ACPU . Itrrl]ii;:ea:]e;c;;;sgc;r;]ogzg :?negi(?rl]tfr?ti:)ter in ACPU (D9 [_][][_])(Change and notation when
mo (1] ¢

« Items indicated as "New" have been newly added for Process CPU

« Indicates the corresponding CPU type name.
O+Rem: Can be applied to Process CPU and MELSECNET/H remote I/O modules.
O: Can be applied to all types of CPU
Remote: Can be applied to the MELSECNET/H remote 1/O modules.

Corresponding CPU

For details on the following items, see these manuals:
* Networks — ¢ For Q Corresponding MELSECNET/H Network System Reference Manual
(PLC to PLC network)
* For Q Corresponding MELSECNET/H Network System Reference Manual
(Remote I/0O network)
* SFC — QCPU(Q mode)/QnACPU Programming Manual (SFC)
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Special Register List

(1) Diagnostic Information

MELSEC-Q

Number

Name

Meaning

Explanation

Set by
(When

set)

Corresponding
ACPU
Do T 1

Corresponding
CPU

SDO

Diagnostic
errors

Diagnosis
error code

« Error codes for errors found by diagnosis are stored as BIN data.
» Contents identical to latest fault history information.

S (Error)

D9008 format
change

SD1

SD2

SD3

Clock time for
diagnosis error
occurrence

Clock time for
diagnosis
error
occurrence

* Year (last two digits) and month that SDO data was updated is stored
as BCD 2-digit code.

50 (Example)

October, 1995

H9510

BI5 to B8 B7 to
 Year (0t099) [Month (1t012) |

» The day and hour that SDO was updated is stored as BCD 2-digit
code.

go (Example)

10 p.m. on 25th

H2510

B15 to B8 B7 to
Day (1to 31) | Hour (O to 23)| :

* The minute and second that SDO data was updated is stored as BCD
2-digit code.

go (Example)

35 min. 48 sec.

(past the hour)

H3548

B15 to B8 B7 to
Minutes (0 to 59) |Seconds (0 to 59)‘

S (Error)

New

SD4

Error
information
categories

Error
information
category code

« Category codes which help indicate what type of information is being
stored in the common information areas (SD5 through SD15) and the
individual information areas (SD16 through SD26) are stored here.

B15 to B8 B7 to BO

Individual information Common information
category codes category codes

» The common information category codes store the following codes:
0: No error

: Unit/module No./ PLC No./Base No. *

: File name/Drive name

: Time (value set)

: Program error location

: Switch cause (for Q4AR only)

* : For a multiple PLC system, the module number or PLC
number is stored depending on the error that occurred.
(Refer to the corresponding error code for which number
has been stored.)

PLC No. 1: 1, PLC No. 2: 2, PLC No. 3: 3, PLC No. 4: 4

a b wWwN PR

« The individual information category codes store the following codes:
0: No error

: (Open)

: File name/Drive name

: Time (value actually measured)

: Program error location

: Parameter number

: Annunciator number

: Check instruction malfunction number

N o O~ WNBRE

S (Error)

New

O+Rem

APP
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MELSEC-Q

Special Register List (Continued)

Set by | Corresponding Corresponding

Number Name Meaning Explanation (When ACPU CPU
set) Do T 1
SD5 * Common information corresponding to the error codes (SDO) is stored
SD6 here.
SD7 * The following four types of information are stored here:
SD3 @ Slot No. .
Number Meaning
Sb9 SD5 | Slot No./PLC No./Base No. ¥1%2
SD10 SD6 1/0 No. (Not used for base No.)
SD7
SD11 D8
SD12 SD9
SD13 SD10
SD11 (Vacant)
SD14 3D12
SD13
SD14
SDb15
*1: For a multiple PLC system, the slot number or PLC number is
stored depending on the error that occurred.
Slot 0 in the multiple PLC system is the one on the slot on the
right of the rightmost CPU module.
(Refer to the corresponding error code for which number has
Error been stored.)
Error common -
common information PLC No. 1: 1, PLC No. 2: 2, PLC No. 3: 3, PLC No. 4: 4 S (Error) New O+Rem
information *2: If a fuse blown or I/O verify error occurred in the module loaded

in the MELSECNET/H remote 1/O station, the network number is
stored into the upper 8 bits and the station number into the lower
8 hits.

SD15 Use the I/0 No. to check the module where the fuse blown or I/O
verify error occurred.

@ File name/Drive name

(Ex_ample)

Number Meaning /'illlaecrggl]:eezﬂ 19K

SD5 Drive B15 to B8 B7 to BO

SD6 42H(B)[41H(A)

Sb7 File name 441(D)|43H(C)

Sbg (ASCII code: 8 characters) 46H(F) | 45H(E)

SD9 48H(H)[47H(G)

SD10 |Extensions3 | 2EH(.) 49H(1) | 2EH()

Sb11 (ASCII code: 3 characters) 4BH(K)| 4AH(J)

SD12

SD13 (Vacant)

SD14

SD15

* 3: Refer to REMARK.
REMARK
1) Extensions are shown below.
SD10 SD11 . )
Higher8 bits Lower8 bits Higher8 bits Extension name File type

51H 50H 41H QPA Parameters
51H 50H 47H QPG Sequence program/SFC program
51H 43H 44H QCD Device comment
51H 44H 49H QDI Device initial value
51H 44H 52H QDR File register
51H 44H 53H QDS Simulation data
51H 44H 4CH QDL Local device
51H 46H 44H QFD Trouble history data
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Special Register List (Continued)

MELSEC-Q

Set by | Corresponding .
. . Corresponding
Number Name Meaning Explanation (When ACPU cPU
set) Dol T 1
SD5 ® Time (value set)
SD6 Number Meaning
SD7 SD5 Time : 1 ps units (0 to 999 ps)
SDs SD6 Time : 1 ms units (0 to 65535 ms)
SD7
SD9 SDs
SD10 Sb9
SD10
Sbil SD11 (Vacant)
SD12 SD12
SD13 Sbi3
SD14
SD14 SD15
@ Program error location
Number Meaning
Error Error common S0
common information sgg File name S (Error) New O+Rem
information S (ASCII code: 8 characters)
SD8
SD9 | Extension 2EH(.)
SD10 (ASCII code: 3 characters)
SD11 Patterns«4
SD12 Block No.
SD15 SD13 Step No./transition No.
SD14 Sequence step No. (L)
SD15 Sequence step No. (H)
x4 Contents of pattern data
(1514 to 4 3 2 1 0le—(Bitnumber)
[0]0 to ofo[x[k[x
SFC block designation present
(Not used) (1)/absent (0)
SFC step designation present
(1)/absent (0)
SFC transition designation
present (1)/absent (0)
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ceo MELSEC-Q

Special Register List (Continued)

Set by Corresponding Corresponding

Number Name Meaning Explanation (When ACPU cPU
set) Dol T 1
« Individual information corresponding to error codes (SDO) is stored
here.
Sbie @ File name/Drive name
(Example)
Number Meaning ABCBERGH. 1IK
SD16 Drive B15 to B8 B7 to BO
SD17 42H(B) [41H(A)
sb17 SD18 File name 44H(D) |43H(C)
SD19 (ASCII code: 8 characters) 46H(F) | 45H(E)
SD20 48H(H)[47H(G)
SD21 | Extension | 2EH(.) 49H(1) | 2EH(.)
SbD22 (ASCII code: 3 characters) 4BH(K) [4AH(J)
SD18 SD23
Sb24 (Vacant)
SD25
SD26
® Time (value actulally measured)
SD19 Number Meaning
SD16 Time : 1 ps units (0 to 999 ps)
SD17 Time : 1 ms units (0 to 65535 ms)
SD18
SD19
SD20 Sb20
SD21
SD22 (Vacant)
SD23
SD24
SD25
SD21 SD26
® Program error location
Number Meaning
SD16
SD17 File name
SD22 Error SD18 (ASCII code: 8 characters)
Error individual|. SD19 - ~
inf ) individual SD20 | Extension 2EH(.) S (Error) New O+Rem
information information SD21 (ASCII code: 3 characters)
SD22 Patternsk
SD23 SD23 Block No.
SD24 Step No./transition No.
SD25 Sequence step No. (L)
SD26 Sequence step No. (H)

sk Contents of pattern data
Sb24 [1514 t©© 4 3 2 1 0« (Bitnumber)
[0[0 to ofosk[k[¥]

| SFC block designation present
(Not used) (1)/absent (0)

SFC step designation present
(1)/absent (0)

SD25 SFC transition designation

present (1)/absent (0)

@ Parameter number (8) Annunciator ® Intelligent function
number / CHK module parameter
instruction error
malfunction (for QCPU only)
number

Number Meaning Number Meaning Number Meaning

SD16| P Nos6| |SD16 No. SD16 P No. %6
SD17 SD17 SD17 | Error code for intelligent
SD18 SD18 function module
SD26 SD19 SD19 SD18
SD20 SD20 SD19
SD21 (Vacant) SD21 (vacant) SD20
Sb22 SD22 sD21
SD23 SD23 SD22 (vacant)
SD24 SD24 SD23
SD25 SD25 SD24
SD26 SD26 SD25
SD26

% 6 For details of the parameter numbers, refer to the user's
manual of the CPU used.
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Special Register List (Continued)

MELSEC-Q

Corresponding

. . Set b Correspondin
Number Name Meaning Explanation (When :et) ACPU CEU 9
Dol T 1
SD50 |E| t Error number that |, Stores error number that performs error reset U N O+R
IMorresel | nerforms error reset P ew —rRem
« All corresponding bits go ON when battery voltage drops.
 Subsequently, these remain ON even after battery voltage has
been returned to normal.
B4 B3 B2 Bl BO
Bi S — > [ L
it pattern T CPU error
Battery low [indicating where
SD51 y g Memory card A alarm S (Error) New
latch battery voltage drop ——— Memory card A error
occurred ———» Memory card B alarm
% Memory card B error O
» When High Performance model QCPU is used, this flag is
always OFF because memory card B is used as standard
memory.
Bi » Same configuration as SD51 above
it pattern .
o * Subsequently, goes OFF when battery voltage is restored to
indicating where
SD52 |Battery low battery voltage dro normal. S (Error) New
Y d 9 Plewhen QCPU is used, this flag is always OFF because memory
oceurre card B is used as standard memory.
« Every time the input voltage falls to or below 85% (AC
AC DOWN |Number of times for [ power)/65% (DC power) of the rating during calculation of the
SD53 detection AC DOWN CPU module, the value is incremented by 1 and stored in BIN S (Error) DY005 O+Rem
code.
Blown fuse [Number of module |+ Value stored here is the lowest station /O number of the module S (Error) D9000
SD60 number with blown fuse with the blown fuse.
"O.’T‘°qu'e "O"T“’d.“'e * The lowest I/O number of the module where the 1/O module +Rem
Spe1  |verification  |verification error . S (Error) D9002
verification number took place.
error number |module number
Annunciator [Annunciator S
SD62 * The first annunciator number to be detected is stored here. (Instruction D9009
number number :
execution)
S @]
SD63 Number of Numbe‘r of « Stores the number of annunciators searched. (Instruction D9124
annunciators [annunciators :
execution)
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Special Register List (Continued)

MELSEC-Q

Corresponding

Set b Correspondin
Number Name Meaning Explanation (When :et) ACPU CI':)’U 9
Do 1
SD64 When F goes ON due to| OUT F|or | SET F|, the F numbers which D9125
go progressively ON from SD64 through SD79 are registered.
SD65 F numbers turned OFF by | RST F| are deleted from SD64 to SD79, D9126
and are shifted to the data register following the data register where
SD66 the deleted F numbers had been stored. Do127
Execution of the | LEDR|instruction shifts the contents of SD64 to
sber SD79 up by one. Do128
(This can also be done by using the INDICATOR RESET switch on
SD68 D9129
the front of the Q3A/Q4ACPU.)
SD69 After 16 annunciators have been detected, detection of the 17th will D9130
not be stored from SD64 through SD79.
SET SET SET RST SET SET SET SET SET SET SET
SD70 F50 F25 F99 F25 F15 F70 F65 F38 F110F151F210LEDR D9131
Table of A A A A A A A A A A A A A
sD71 detected Annunciator sD62 [ 0 [50[50[50[50]50]50]50]50]50][50][50]99 |---(gleutggga) s D9132
) detection spe3[0]1[2[3[2[3[4[5[6[7][8[9]8 |.(Numberof (Instruction
annunciator ey " - N
SD72 | mbers number D64 0 [ 5050 ] 50 [50 50 | 5050 [50 [ 50] 50 | 50 | 99 execution) ew
sD65| 0 | 0 [25] 2599 999999999999 ]09]15
SD73 SD66| 0| 0| 0|99| 0 | 15|15 15|15 |15| 151570 New
spe67| o [ofof[ofo]o[70][70]70]70][70]70] 65
SD74 spes| 0 [o|o|o|o]o]o|e5|65|65[65]65]38 New
speo| 0 [o|o|o|o]o]o]|o]3s]|3s]38]38]110
sSD75 sp7o[ o [ofof[ofo]o]o]o]o[i10[110[110151 New
sp7a[ o[ ofof[ofo|ofo]o]o] o]is1]151]|210
(Number
sp72[ o [of[of[ofofof[of[o]|o]o]o]210]0 dotectod)
SD76 sp73[ o[ ofofofofof[of[ofof[of[o]0o]0 New
sp7alo|ofojofofofo|lofo|lofo|o]o .
SD77 sp7s[0]o0]ojo]o]olo]olo]|o|o|o]o New ~
sp7e| o [ofofofofofo|ofoflof[ofo]o
sD78 sp77|ofofofofofofo|ofoflof[ofo]o New
sp7g| oo fofofofofo|ofo|lofo]o]o
sp79[o[ofofofo]ofo|ofo|of[o]o]o
SD79 New
. ) S
« Error codes detected by the CHK instruction are stored as BCD )
SD80 |CHK number |CHK number code (Instruction New
. execution)
SD90 Corresponds to SM90 |* F numbers which go ON at step transition D9108
watchdog timer set value and watchdog timer
SD91 Corresponds to SM91 | over errors. D9109
SD92 - Corresponds to SMe2 | B15 B8 B7 BO D9110
Step transition
SD93  [watchdog Corresponds to SM93 T T D9111
Spgq | mersetting (R numberfor T moa| F number setting Timer time limit 9112
value timer set value P .
Enabled onl dii (0 to 255) setting u
spgs  |(Enabled only Jand time over Corresponds to SM95 (1 to 255 sec: D9113
when SFC error .
SD9  [program Corresponds to SM96 (1-second units)) D9114
SD97 exists) c ds to SM97 « Timer is started by turning SM90 through N
orresponds to SM99 ON during active step, and if the ew
SD98 Corresponds to SM98 | transition conditions for the relevant steps are New
not met within the timer limits, the designated
SD99 Corresponds to SM99 [ annunciator (F) will go ON. New
Stores the
CH1 reset
transmission Eansmission :300bps, 6 : 600bps, 24 :2400bps, 48 :4800bps
SD105 speed setting |speed when 96 :9600bps, 192 :19.2kbps, 384 :38.4kbps S New O+Rem
576 :57.6kbps, 1152 :115.2kbps
(RS232) GX Developer s P
is used.
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MELSEC-Q

Special Register List
(2) System information

Corresponding .
Set b C d
Number Name Meaning Explanation (Wheen syet) ACPU orreégcijn "9
DI T
« The switch status of the remote I/O module is stored in the following
format.
B15 B4 B3 BO
‘ | : : : | S (Always) New Remote
b Vacant O
@ Remote /O module switch status Always 1: STOP
* The CPU module switch status is stored in the following format:
Bl§ : I|31281I1 : ‘BS B7I : ‘B4 BSI : ‘BO
‘ | | L 1 | | | 1 | | 1 | | ‘
sp2oo | StAtus of Status of CPU ® Vacant (@)
switch switch @: CPU switch status 0: RUN
1: STOP S(Every
2:L.CLR END New o
Q®: Memory card switch Always OFF processing)
®: DIP switch B8 through BC correspond to SW1
through SW5 of system setting
switch 1.
0: OFF, 1: ON
BD through BF are vacant.
* The following bit patterns are used to store the statuses of the LEDs
on the CPU:
B15 B12B11 B8 B7 B4 B3 BO
I I N B A
© ® & ® & @ O
Status of CPU- : : S (Status
SD201 |LED status @: RUN ®: BoOT ( New QCPU
LED ®@: ERROR ®: Vacant change)
®): USER @: Vacant
@: BAT.ALARM ®: MODE
Bit patterns for MODE
0: OFF, 1: Green, 2:
Orange
* The operating status of the remote I/O module is stored in the
following format.
B15 B4 B3 BO
| ‘ : : : ‘ S (Always) New Rem
b Vacant O
(M Remote /O module operating status Always 2: STOP
* The CPU module operating status is stored as indicated in the
following figure:
B15 B12B11 B8B7 B4 B3 BO
T T T T T T T T T T T T
‘ 1 1 1 ‘ 1 1 1 ‘ 1 1 1 ‘ 1 1 1 ‘
Operatin
SD203 stgtus ofg Operating @ @
cPU status of CPU @: Operating status of CPU 0:RUN
1:STEP-RUN S(E
2:STOP EVeY | 5015 format ,
3 :PAUSE END change O
@): STOP/PAUSE cause 0 :Switch processing)
1 :Remote contact
2 : Remote operation from the
GX Developer or Serial
Communication.
3 :Internal program instruction
Note: Priority is earliest first 4 :Errors
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Special Register List (Continued)

MELSEC-Q

Corresponding

Setb Ci di
Number Name Meaning Explanation (\th;n :et) ACPU orreglgccjn "9
Dol 1
0: Test not yet
executed
1: During X
Device test un_n 9
) device test . . S
SD206 [execution ) * Set when the device test mode is executed on GX Developer. New Rem
type 2: During Y (Request)
P device test
3: During X/Y
device test
SD207 Priorities 1 to 4 [+ When error is generated, the LED display (flicker) is made according D9038
to the error number setting priorities. D3039 format
SD208 Priorities 510 8 |« The setting areas for priorities are as follows: change
B15 B12B11 B8 B7 B4B3 BO
SD207| Priority 4 : Priority 3 : Priority 2 : Priority 1
SD208| Priority 8 1 Priority 7 1 Priority 6 1 Priority 5
T T Py T P
LED display SD209 . | Priority 10 | Priority 9
priority Default Value =~ SD207=H4321 U @)
ranking Priorities 9 to SD208=H8765
SD209 10 SD207=HO0A9 New
* No display is made if "0" is set.
However, even if "0" has been set, information concerning CPU
operation stop (including parameter settings) errors will be indicated
by the LEDs without conditions.
See Section 7.9.5 REMARK for the priority order.
* The year (last two digits) and month are stored as BCD code at
SD210 as shown below:
Clock data BI5 to BI12B11 to B8B7 to B4B3 to Bo Example:
SD210 [Clock data Lo L o o D9025
pearmonty |1 LD Juy19%s
T I T S Y T TN AT N NN S N NN N H9307
Year Month
* The day and hour are stored as BCD code at SD211 as shown
below:
Clock data BI5 to BI2B11 to B8B7 to B4B3 to B0 Example: S/U
T T T [ T T T [ T T T [ T T T O+Rem
SD211  |Clock data (day, hour) Lo o ‘ Lo ‘ Lo ‘ 31st, 10 a.m. | (Request) D9026
I Y N Y N S M S S SO | H3110
Day Hour
» The minutes and seconds (after the hour) are stored as BCD code at
SD212 as shown below:
Clock data BIS to BI2B1l to B8B7 to B4B3 to B0 Example :
SD212 |Clock data |(minute, N ‘ L ‘ Lo ‘ 35 min., 48 sec. D9027
second) - - L L (after the hour)
Minute Second H3548
« Stores the year (two digits) and the day of the week in SD213 in the
BCD code format as shown below.
B15 to B12Bl11 to B8 B7 to B4 B3 to BO EXampIe:
LUl i b Fiday
1 1 1 1 L 1 1 1 L L 1 L H0005
Clock dat T f week S/U
SD213 |Clockdata [ o o2 TR D9028 O+Rem
(day of week) . - unday (Request)
Higher digits 1 Monday
of year (O to 99) 2 Tuesday
3 | Wednesday
4 Thursday
5 Friday
6 Saturday
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Special Register List (Continued)

MELSEC-Q

Corresponding ’
Setb Correspondin
Number Name Meaning Explanation (When :et) ACPU CI':)’U 9
Do 11
SD220 « LED display ASCII data (16 characters) stored here.
B15 to B8 B7 to BO
SD221
SD220 |15th character from the right|16th character from the right
SD222 SD221 |13th character from the right| 14th character from the right
SD223 |LED display |Display indicator SD222 |11th character from the right|12th character from the right S (When
SD224 |data data SD223 | 9th character from the right | 10th character from the right changed) New O
SD224 | 7th character from the right | 8th character from the right
SD225 SD225 | 5th character from the right | 6th character from the right
SD226 SD226 | 3rd character from the right | 4th character from the right
SD227 | 1st character from the right | 2nd character from the right
SD227
Unit to which |The header I/O
Online number of the unit S(During
module to which Online « 10H is added to the value of the header I/O number of which the Online
SD235 . ) ) : New
change is module cxchange Online module change is being performed. module
being is being performed Exchange)
performed + 10H
0: Automatic mode "
SD240 |Base mode . » Stores the base mode. S (Initial) New
1: Detail mode
No. of 0: Main base only
T 1to 7: No. of « Stores the maximum number of the extension bases being -
SD241 |extension . . S (Initial) New
extension installed.
bases
bases
B7 B2 Bl BO
Base type
oo e [Fredoo] [0 [ [ | ]
differentiation
0:QA* *Bis \—bMain base
1st expansion
SD242 AIQ base > k3?1lgeexpansion S (Initial) New ©+Rem
differentiation | (A mode) base )
o When no expansion
1Q* *Bis to base is installed, the
7th i value is fixed to 0.
(Q mode) bgggxpansmn
B15 B12B11 B8 B7 B4 B3 BO
SD243 SD243 |Expansion 3|Expansion 2| Expansion 1 Main
No. of base No. of base slots SD244 |Expansion 7|Expansion 6 | Expansion 5| Expansion 4 S (Initial) New
SD244 slots  As shown above, each area stores the number of slots being
installed.
Loaded Loaded maximum |» When SM250 goes from OFF to ON, the upper 2 digits of the final |S (Request
SD250 ] 9 i g (Req New O+Rem
maximum 1/O |I/O No. 1/0 number plus 1 of the modules loaded are stored as BIN values. END)
Number of modules
SD254 installed « Indicates the number of modules installed on MELSECNET/10 (H)
SD255 1/0 No. |* MELSECNET/10 (H) /O number of first module installed
Network
SD256 No * MELSECNET/10 (H) network number of first module installed
Informa- |Grou ) .
SD257 ) Pl MELSECNET/10 (H) group number of first module installed
tion from |[number
1st Station ) ) )
SD258 * MELSECNET/10 (H) station number of first module installed
module |No.
MELSECNE Standby "
. « In the case of standby stations, the module number of the standby -
SD259 |T/10 (H) informa- o S (Initial) New 0
: . . station is stored. (1 to 4)
information tion
SD260 .
Information from ) L .
to » Configuration is identical to that for the 2nd module.
2nd module
SD264
SD265 Information from
to « Configuration is identical to that for the 3rd module.
3rd module
SD269
Sbz70 Information from
to « Configuration is identical to that for the 4th module.
4th module
SD274
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Special Register List (Continued)

MELSEC-Q

Corresponding

Set b Correspondin
Number Name Meaning Explanation (When :et) ACPU CI':)’U 9
Do 1
@ When Xn0 of the installed CC-Link goes ON, the bit
corresponding to the station switches ON.
@ When either Xn1 or XnF of the installed CC-Link switch OFF, the
bit corresponding to the station switches ON.
® Switches ON when the CPU cannot communicate with the
installed CC-Link.
CC-Link Error detection Information Information Information QCPU
SD280 S (Error] New
error status < of @ > of @ > of @ > ( ) Remote
B15 B12 B11 B8 B7 B4 B3 BO
vaa | [ [ [ [ [ [ T[] ][]
‘ \_K\J\_T_‘_f\_f\_/'r_‘; 1st module
| | 2nd module
3rd module
4th module
Number of points . )
SD290 « Stores the number of points currently set for X devices
allocated for X
Number of points ) )
SD291 « Stores the number of points currently set for Y devices O+Rem
allocated for Y
Number of points A .
SD292 « Stores the number of points currently set for M devices
allocated for M
Number of points ) )
SD293 « Stores the number of points currently set for L devices @)
allocated for L
Number of points A )
SD294 « Stores the number of points currently set for B devices O+Rem
allocated for B
Number of points ) A
SD295 « Stores the number of points currently set for F devices @)
allocated for F "
Number of point S (Initial) New
umber of points ) .
SD296 |Device P « Stores the number of points currently set for SB devices O+Rem
i allocated for SB
allocation -
Number of points . )
SD297 [(Same as « Stores the number of points currently set for V devices
allocated for V
parameter Number of oint
umber of points ) .
SD298 |contents) P « Stores the number of points currently set for S devices
allocated for S
Number of points ) A
SD299 « Stores the number of points currently set for T device @)
allocated for T
Number of points ) .
SD300 « Stores the number of points currently set for ST devices
allocated for ST
Number of points . )
SD301 « Stores the number of points currently set for C devices
allocated for C
Number of points ) .
SD302 « Stores the number of points currently set for D devices
allocated for D
Number of points . . - -
SD303 P « Stores the number of points currently set for W devices S (Initial) New O+Rem
allocated for W
Number of points ) )
SD304 « Stores the number of points currently set for SW devices
allocated for SW
Reserves the designated time for communication processing with GX
Developer or other units.
Time The greater the value is designated, the shorter the response time for
reserved for |Time reserved for |communication with other devices (GX Developer, serial END
SD315 [communicati [communication communication units) becomes. rocessin New O
on processing The scan time becomes longer by the designated time. Setting range: P 9
processing 1to0 100 ms
If the designated value is out of the range above, it is assumed to no
setting.
APP - 27 APP - 27




APPENDICES

Special Register List (Continued)

MELSEC-Q

Corresponding

Setb Correspondin
Number Name Meaning Explanation (When syet) ACPU CI’?’U 9
Do 11
No. of modules I .
SD340 . « Indicates the number of modules installed on Ethernet.
installed
SD341 1/0 No. |+ Ethernet I/O No. of the 1st module installed.
Network
SD342 No « Ethernet network No. of the 1st module installed.
Group .
SD343 No « Ethernet group No. of the 1st module installed.
Ethernet — ”
. ) Informa-  [Station . . S (Initial) New
SD344 [information | « Ethernet station No. of the 1st module installed.
tion of 1st |No.
SD345 module * Empty
to Empty (The Ethernet IP address of the 1st module is stored in buffer
D34 f ~
SD346 memory.) O+Rem
* Empty
SD347 Empty (The Ethernet error code of the 1st module is read with the
ERRORRD instruction.)
D34
SD348 Information from 2nd i o . )
to « Configuration is identical to that for the first module.
module
SD354
D
SD355 Information from 3rd i o . ) ",
to module « Configuration is identical to that for the first module. S (Initial) New
SD361
Sb362 Information from
to « Configuration is identical to that for the first module.
4th module
SD368
. * In a multiple PLC system configuration, the PLC number of the
Multiple PLC . . - 0
SD395 number Multiple PLC number | host CPU is stored. S (Initial) New -~
PLC No. 1: 1, PLC No. 2: 2, PLC No. 3: 3, PLC No. 4: 4
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oS MELSEC-Q

(3) System clocks/counters

Corresponding )
Set b Correspondin
Number Name Meaning Explanation (When :et) ACPU CI’?’U 9
Dol 1
.|+ Following programmable controller CPU module RUN, 1 is
1second |Number of counts in S (Status
SD412 counter 1-second units added each second ch(an o) D9022
» Count repeats from 0 to 32767 to -32768 to O J
2n second .
2n second clock « Stores value n of 2n second clock (Default is 30)
SD414  |clock ) ) U New
. units » Setting can be made between 1 and 32767
setting
2nms clock . « Stores value n of 2nms clock (Default is 30)
SD415 . 2nms clock units . ] New
setting « Setting can be made between 1 and 32767 O
|+ This counter increases by 1 for each scan of the scan execution | S(Every
Scan Number of counts in
SD420 type program after RUN of the CPU module. END New
counter each scan )
» Count repeats from 0 to 32767 to -32768 to O processing)
« This counter increases by 1 for each scan of the low speed
Low speed . } S(Every
Number of counts in| execution type program after RUN of the CPU module.
SD430 [scan END New
each scan « Count repeats from 0 to 32767 to -32768 to 0 )
counter . processing)
» Used only for low speed execution type programs

% : Not counted by the scan in an initial execution type program.
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(4) Scan information

Special Register List

MELSEC-Q

Corresponding

. . Set b Correspondin
Number Name Meaning Explanation (When ;let) ACPU CEU 9
Do T 1
) Execution type of : )
Execution )_/p « Program number of program currently being executed is S (Status
SD500 program being New
program No. stored as BIN value. change)
executed
Low speed File name of low « Program number of low speed program currently being S (Every
SD510 o r:m No speed execution in executed is stored as BIN value. END New
prog " |progress » Enabled only when SM510 is ON. processing)
) ) ) ) S (Every
SD520 Current scan time « Stores current scan time (in 1 ms units) END D9017 format
(in 1 ms units) Range from 0 to 65535 . change
processing)
« Stores current scan time (in 100 ps units)
Current scan
. Range from 00000 to 900
time Current scan time (Example) S (Bvery
sD521 : _ P END New
(in 100 ps units) A current scan of 23.6 ms would be stored as follows: rocessing)
D520=23 P 9
D521=600
- ) « Stores scan time for initially execution type program.
Initial scan time ] . Y type prog
SD522 . . (in 1 ms units) .
. (in 1 ms units) S (First
Initial scan « Range from 0 to 65535
X - — X END New
time . ) « Stores scan time for initially execution type program. )
Initial scan time ] ) processing)
SD523 . . (in 100 ps units)
(in 100 ps units)
« Range of 000 to 900
- . - . : . S (Every
SD524 Minimum scan time | Stores minimum value of scan time (in 1 ms units) END D9018 format
. (in 1 ms units) « Range from 0 to 65535 ) change
Minimum scan processing)
time - . - . ) . S (Every
SD525 Minimum scan time [+ Stores minimum value of scan time (in 100 ys units) END New
(in 100 ps units) « Range of 000 to 900 )
processing)
« Stores maximum value of scan time, excepting the first
Maximum scan time ) ) ' pting D9019 format 0
SD526 (in 1 ms units) scan. (in 1 ms units) S (Eve chanae -
Maximum scan * Range from 0 to 65535 ENDry 9
time . . « Stores maximum value of scan time, excepting the first )
Maximum scan time ) . processing)
SD527 (in 100 s units) scan. (in 100 ps units) New
H « Range of 000 to 900
SD528 Current scan  |Current scan time « Stores current scan time for low speed execution type
time (in 1 ms units) program (in 1 ms units) S (Every
for low speed . « Stores current scan time for low speed execution type END New
SD529 [execution type Current scan time program (in 100 ps units) processing)
(in 100 ps units) H
programs « Range of 000 to 900
. L . « Stores minimum value of scan time for low speed execution
Minimum scan |Minimum scan time . .
SD532 time f (in 1 ms units) type program (in 1 ms units) sE
ime for « Range from 0 to 65535 (Every
low speed — - - END New
. - . « Stores minimum value of scan time for low speed execution )
execution type [Minimum scan time . X processing)
SD533 ) . type program (in 100 ps units)
programs (in 100 ps units)
« Range of 000 to 900
. . . « Stores the maximum scan time for all except low speed
Maximum scan |Maximum scan time i X . .
SD534 time f (in 1 ms units) execution type program'’s first scan. (in 1 ms units) S (Eve
ime for - Range from 0 to 65535 (Every
low speed - - END New
. . . « Stores the maximum scan time for all except low speed )
execution type |Maximum scan time ) e ) ) processing)
SD535 roarams (in 100 s units) execution type program's first scan. (in 100 ps units)
prog H « Range of 000 to 900
N « Stores time from completion of scan program to start of next
END processing time ) . P prog
SD540 END (in 1 ms units) scan. (in 1 ms units) SE
_ « Range from 0 to 65535 (Every
processing . N END New
] L « Stores time from completion of scan program to start of next )
time END processing time ) . processing)
SD541 . . scan. (in 100 ps units)
(in 100 ps units)
« Range of 000 to 900
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Corresponding

) ) Set by Corresponding
Number Name Meaning Explanation (When sef) ACPU cPU
Dol T 1
. « Stores wait time when constant scan time has been set.
Constant scan wait . .
SD542 . . i (in 1 ms units) i
time (in 1 ms units) S (First
Constant scan « Range from 0 to 65535 END N
o — - ew
wait time |+ Stores wait time when constant scan time has been set. )
Constant scan wait ] ) processing)
SD543 ) ) . (in 100 ps units)
time (in 100 ps units)
« Range of 000 to 900
Cumulative . N .
L « Stores cumulative execution time for low speed execution
execution time for type programs. (in 1 ms units)
SD544 . low speed execution Ype prog )
Cumulative P —— « Range from 0 to 65535
execution time yp prog . « Cleared to O following 1 low speed scan S (Every
(in 1 ms units)
for low speed - END New
) Cumulative ) o ) .
execution type o « Stores cumulative execution time for low speed execution processing)
programs execution time for type programs. (in 100 ps units)
SD545 low speed execution '
o pm o « Range of 000 to 900
}/p prog ) « Cleared to 0 following 1 low speed scan
(in 100 ps units)
Execution time for « Stores low speed program execution time during 1 scan -
SD546 low speed execution | (in 1 ms units)
Execution time |type programs « Range from 0 to 65535 S (Eve
for low speed |(in 1 ms units) « Stores each scan ENDry New
execution type |Execution time for « Stores low speed program execution time during 1 scan processing)
SD547 programs low speed execution | (in 100 ps units)
type programs « Range of 000 to 900
(in 100 pis units) « Stores each scan
« Stores execution time for scan execution type program
Scan program ) ) A
Lo during 1 scan (in 1 ms units)
SD548 execution time
) . « Range from 0 to 65535
Scan proaram (in 1 ms units) . Stores each scan S (Every
p. 9 . — - END New
execution time « Stores execution time for scan execution type program )
Scan program ) . . processing)
L during 1 scan (in 100 ps units)
SD549 execution time
(in 100 pis units) « Range of 000 to 900
H « Stores each scan
Service
interval X L
SD550 Unit/module No. « Sets I/O number for module that measures service interval U New
measurement
module
Module service *When SM551 is ON, stores service interval for module O +Rem
SD551 interval designated by SD550. (in 1 ms units) -
Service (in 1 ms units) « Range from 0 to 65535 S N
. . - - . ew
interval time Module service *« When SM551 is ON, stores service interval for module (Request)
SD552 interval designated by SD550. (in 100 ps units)
(in 100 ps units) « Range from 000 to 900
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Special Register List
(5) Memory card

Corresponding .
. . Setb Correspondin
Number | Name Meaning Explanation (When :et) ACPU CEU 9
Dol T 1
« Indicates memory card A model installed
B15 B8 B7 B4 B3 BO
I — >0 | | |
Memory |Memory Drive 3 (0: Does not exist) S (Initial
SD600 ([card A |card A (RAM) model | 1: SRAM and card New O
models |models 0: Does not exist removal)
Drive 4 (1: SRAM)
(ROM) model | (2: E‘PROM)
3: FLASH ROM
Drive 1 Drive 1 S (Initial
SD602  [(RAM) capacit « Drive 1 capacity is stored in 1 kbyte units and card New @)
capacity pacty removal)
Drive 2 Drive 2 S (Initial
SD603  [(ROM) capacit « Drive 2 capacity is stored in 1 kbyte units and card New @)
capacity pactty removal)
* The use conditions for memory card A are stored as bit patterns
(In use when ON)
* The significance of these bit patterns is indicated below:
BO: Boot operation (QBT) B8: Not used
Memory Memory B1: Parameters (QPA) B9: CPU fault history (QFD)
card A : i : S (Status
SD604 card A use B2: Device comments (QCD) [BA: Not used ( New o
use conditions | |B3: Device initial value (QDI) |BB: Local device (QDL) change)
conditions B4: File register R (QDR) BC: Not used
B5: Trace (QTS) BD: Not used
B6: Not used BE: Not used
B7: Not used BF: Not used
« Indicates memory card B models installed
B15 B8 B7 B4 B3 BO
I — >0 | | |
Memory |Memory Drive 3 (0: Does not exist)
SD620 ([cardB [card B (RAM) model | 1: SRAM S (Initial) New e)
models models 0: Does not exist
Drive 4 (1: SRAM)
(ROM) model | (2: E‘PROM)
3: FLASH ROM
Drive 4 is fixed to "3" because it has built-in Flash ROM.
Drive 3 .
Drive 3 ) _ ) : "
SD622 |(RAM) capacit « Drive 3 capacity is stored in 1 kbyte units. S (Initial) New @)
capacity pacly
Drive 4 .
Drive 4 ) _ ) : "
SD623 |(ROM) capacit « Drive 4 capacity is stored in 1 kbyte units. S (Initial) New @)
capacity pacty
* The conditions for usage for drive 3/4 are stored as bit patterns.
(In use when ON)
« The significance of these bit patterns is indicated below:
BO: Boot operation (QBT) B8: Not used
Drive 3/4 |Drive 3/4 B1: Parémeters (QPA) B9: CPU fault history (QFD) s (Stats
sD624  |use use B2: Dev!ce _cc_)r_nments (QCD) [B10: Not used _ thange) New o
conditions | conditions B3: Device initial value (QDI) [B11: Local device (QDL) g
B4: File R (QDR) B12: Not used
B5: Trace (QTS) B13: Not used
B6: Not used B14: Not used
B7: Notused B15: Not used
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Set by Corresponding .
. . Corresponding
Number Name Meaning Explanation (When ACPU cPU
set) Do T 1
File register . . . ) . -
SD640 drive 9 Drive number: |* Stores drive number being used by file register S (Initial) New
SD641 « Stores file register file name (with extension) selected at parameters
SD642 or by use of QDRSET instruction as ASCII code.
B1 B B7 B
SD643 5 to 8 . to 0
SD641 Second character First character
SD644 File register |File register SD642 Fourth character Third character
SD645 file nam file nam SD643 Sixth character Fifth character S (Initial) New
€ name € name SD644 Eighth character Seventh character
SD645| First character of extension 2EH(.) o
SD646 Second character of -
SD646 | Third character of extension extension
SD647 File register [File register [+ Stores the data capacity of the currently selected file register in 1 k S (Status New
capacity capacity word units. change)
File register [File register ) . S (Status
SD648 « Stores the currently selected file register block number. D9035
block number [block number change)
SD650 Comment Comment « Stores the comment drive number selected at the parameters or by S (Status New
drive drive number | the QCDSET instruction. change)
SD651 « Stores the comment file name (with extension) selected at the
parameters or by the QCDSET instruction in ASCII code.
SD652 B15 to B8 B7 to BO
SD651 Second character First character
SD653 Comment file | Comment file SD652 Fourth character Third character S (Status N
; i ew
SD654 name name SD653 Sixth character Fifth character change)
SD654 Eighth character Seventh character
SD655 SD655 | First character of extension . dzErn:(.) —
i i econd character of
SD656 | Third character of extension extension
SD656
Boot
designation |+ Stores the drive number where the boot designation file (> .QBT) is » @)
SD660 ] ) . S (Initial) New -
file drive being stored.
number
SD661  [Boot « Stores the file name of the boot designation file (< .QBT).
: to 8 B7 to
operation ;
SD662 designation | Fil f SD661 Second character First character
SD663 . 9 fie name o SD662 Fourth character Third character
file boot SD663 Sixth character Fifth character S (Initial) New
SD664 designation SD664 Eighth character Seventh character
file SD665 | First character of extension 2EH(.)
SDe6s SD666 | Third character of extension Second character of
extension
SD666
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(6) Instruction-Related Registers

Set by Corresponding Corresponding
Number Name Meaning Explanation (When ACPU cPU
set) Do T 1
SD705 * During block operations, turning SM705 ON makes it possible to use
Mask pattern [Mask patter the mask pattern being stored at SD705 (or at SD705 and SD706 if U New o
SD706 double words are being used) to operate on all data in the block with ~
the masked values.
« Patterns masked by use of the IMASK instruction are stored in the
SD715 following manner:
IMASK B15 B1 BO )
SD716 |instruction Mask pattern SD715 | 115 to 1110 ei(élzﬁtrilcr:r?) New
mask pattern SD716 | 131 to 117 116 @)
SD717 SD717 | 147 to 133 132
zg;ig Accumulator [Accumulator [+ For use as replacement for accumulators used in A-series programs. S/U New
g;z%:zzi:no. g;z%:zzi:no. « Stores the program number of the program to be loaded by the
SD720 for PLOAD  |for PLOAD PLQAD |hstruct|on when designated. U New O
) A ) A « Designation range: 1 to 124
instruction instruction
. : « SD that temporarily stores keyboard data input by means of the S (During
SD736  [PKEYinput - |PKEY input PKEY instruction. execution) New ©
SD38 « Stores the message designated by the MSG instruction.
SD739 B15 to B8 B7 to BO
SD740 SD738 | 2nd character 1st character
SD741 SD739 4th character 3rd character
SD742 SD740 6th character 5th character
SD743 SD741 | 8th character 7th character
SD744 SD742 | 10th character 9th character
SD745 SD743 | 12th character 11th character
D746 SD744 |  14th character 13th character
SD745 | 16th character 15th character
SD747 SD746 | 18th character | 17th character
SD748 SD747 | 20th character | 19th character
SD749 SD748 | 22nd character 21st character
SD750 SD749 | 24th character 23rd character
SD751 SD750 | 26th character 25th character
SD752 SD751 | 28th character 27th character
SD753  |Message Message SD752 | 30th character 29th character S (During
SD754 |storage storage SD753 | 32nd character | 31st character execution) New O
SD755 SD754 | 34th character 33rd character
<0756 SD755 | 36th character 35th character
SD756 | 38th character 37th character
SD757 SD757 | 40th character 39th character
SD758 SD758 | 42nd character | 41st character
SD759 SD759 | 44th character | 43rd character
SD760 SD760 | 46th character 45th character
SD761 SD761 | 48th character 47th character
SD762 SD762 | 50th character 49th character
SD763 SD763 | 52nd character 51st character
D764 SD764 | 54th character 53rd character
SD765 SD765 | 56th character 55th character
<0766 SD766 | 58th character 57th character
SD767 | 60th character 59th character
SD767 SD768 | 62nd character | 61st character
SD768 SD769 | 64th character 63rd character
SD769
« Designate the limit for each PID loop as follows:
SD774 o o B15 B1 BO
TO PlD_"m't o L!mft set SD774 | Loopl6 to Loop2 Loopl U New @)
setting 1: Limit not set
SD775 SD775 | Loop32 to Loopl8 | Loopl?
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Set by Corresponding Correspondin
Number Name Meaning Explanation (When ACPU CIF'-)’U 9
set) Do T 1
« Stores the mask patterns masked by the IMASK instruction as
follows:
B15 B1 BO
SD781  |Mask pattern SD781 163 to 149 | 148 s Gutin
TO of IMASK  |Mask pattern SD782|179| to |l65]l64 ng New o
) . execution)
SD793 |instruction
to
SD7931255] to  [I241]1240
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(7) A to Q/QnA conversion correspondences
ACPU special registers D9000 to D9255 correspond to the special registers SD1000 to
SD1255 after A-series to the Q/QnA-series conversion.
These special registers are all set by the system, and users cannot use them to set program
data.
Users who need to set data with these registers should edit the special registers for the
Q/QnA.
However, before conversion users could set data at special registers D9200 to D9255 only,
and after conversion users can also set data at registers 1200 to 1255.
For more detailed information concerning the contents of the ACPU special registers, see the
individual CPU User's Manual, and the MELSECNET and MELSECNET/B data link system
reference manual.

REMARK

Supplemental explanation on "Special Register for Modification" column

@ For the device numbers for which a special register for modification is specified, modify it to
the special register for QCPU/QnACPU.

(@ For the device numbers for which E| is specified, special register after conversion can be
used.

(® Device numbers for which [X is specified do not function for QCPU/QnACPU.

Special Register List

ACPU Special Special )
. h ) ) ) Corresponding
Special Register after | Register for Name Meaning Details CPU
Conversion | Conversion Modification
« When fuse blown modules are detected, the lowest
number of detected units is stored in hexadecimal.
(Example: When fuses of Y50 to 6F output modules have
blown, "50" is stored in hexadecimal) To monitor the
Number of . X . .
D9000 SD1000 B Fuse blown | module with n_umbgr by penpheral devices, perform monitor operation
blown fuse given in hexadecimal.
(Cleared when all contents of SD1100 to SD1107 are reset
t0 0.)
« Fuse blow check is executed also to the output modules of
remote /O stations.
« Stores the module numbers corresponding to setting
switch numbers or base slot numbers when fuse blow
occurred. 0O
1/0 module for A0J2 Extension base unit
Set_tlng Stored data Base unit Stored data
switch slot No.
Number of 0 1 0 5
D9001 SD1001 Fuse blown |module with 1 2 1 6
blown fuse 2 3 5 7
3 4 3 8
4 5
5 6
6 7
7 8
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ACPU
Special
Conversion

Special
Register after
Conversion

Special
Register for
Modification

Name

Meaning

Details

Corresponding
CPU

D9002

SD1002

1/0 module
verification error

1/0 module
verification error
module number

« If I/O modules, of which data are different from data
entered, are detected when the power is turned on,
the first I/O number of the lowest number unit among
the detected units is stored in hexadecimal. (Storing
method is the same as that of SD1000.) To monitor
the number by peripheral devices, perform monitor
operation given in hexadecimal.

(Cleared when all contents of SD1116 to SD1123 are
resetto 0.)

« I/O module verify check is executed also to the

modules of remote I/O terminals.

D9004

SD1004

MINTI link errors

Stores setting
status made at
parameters
(modules 1 to 8)

« Error status of the MINI(S3) link detected on loaded
AJ71PT32(S3) is stored.
B

B15 to 8 B7 to BO
(2]7o[s]#[2[2[1][e]7[s]s[4]2]2[1]

Bits which correspond to the signals of
AJ71PT32(S3), shown below, are
turned on as the signals are turned on.
« Hardware error (X0/X20)

« MINI(S3) link error datection (X6/X26)
+ MINI(S3) link communication error

Bits which correspond to faulty
AJ71PT32(S3) are turned on.

(X7IX27)

QnA

D9005

SD1005

AC DOWN
counter

Number of times for
AC DOWN

When the AC power supply module is used, 1 is added
at occurrence of an instantaneous power failure of
within 20ms.

(The value is stored in BIN code.)It is reset when power
is switched from OFF to ON.

When the DC power supply module is used, 1 is added
at occurrence of an instantaneous power failure of
within 10ms.

(The value is stored in BIN code.)It is reset when power
is switched from OFF to ON.

When the DC power supply module is used, 1 is added
at occurrence of an instantaneous power failure of
within 1ms.

(The value is stored in BIN code.)It is reset when power
is switched from OFF to ON.

QnA

D9008

SD1008

SDOo

Self-diagnosis
error

Self-diagnosis error
number

* When error is found as a result of self-diagnosis, error
number is stored in BIN code.

D9009

SD1009

SD62

Annunciator
detection

F number at which
external failure has
occurred

* When one of FO to 255 is turned on by| OUT F|or
, the F number, which has been detected
earliest among the F numbers which have turned on,
is stored in BIN code.

* SD62 can be cleared by or
instruction. If another F number has been detected,
the clearing of SD62 causes the next number to be
stored in SD62.

* When one of FO to 255 is turned on by| OUT F|or
[SET FJ, the F number, which has been detected
earliest among the F numbers which have turned on,
is stored in BIN code.

« SD62 can be cleared by executing or
instruction or moving INDICATOR RESET
switch on CPU front to ON position. If another F
number has been detected, the clearing of SD62
causes the nest number to be stored in SD62.

D9010

SD1010

Error step

Step number at
which operation
error has occurred.

« When operation error has occurred during execution
of application instruction, the step number, at which
the error has occurred, is stored in BIN code.
Thereafter, each time operation error occurs, the
contents of SD1010 are renewed.
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ACPU Special Special .
. . . . ) Corresponding
Special Register after | Register for Name Meaning Details cPU
Conversion | Conversion Modification
« When operation error has occurred during execution
of application instruction, the step number, at which
Step number at A . .
. . the error has occurred, is stored in BIN code. Since
D9011 SD1011 Error step which operation ) )
storage into SD1011 is made when SM1011 changes
error has occurred.
from off to on, the contents of SD1011 cannot be
renewed unless SM1011 is cleared by user program.
« The 1/O control mode set is returned in any of the
following numbers:
1/0 control mode . -
D9014 SD1014 1/0 control mode number 0. Both input and output in direct mode
1. Input in refresh mode, output in direct mode
3. Both input and output in refresh mode
« The operation status of CPU as shown below are
stored in SD203.
B15 to B12Bll to B8 B7 to B4 B3 to BO
Y
Remote RUN/STOP CPU key switch
by computer 0 RUN
0 RUN
1 STOP
- SToP 2 PAUSE 1
Operating status |Operating status of . s
D9015 SD1015 SD203 OprPU 9 cgu 9 2 | PAUSE w1 N ST
Remains the same in
remote RUN/STOP mode.
Status in program  p— L—— Remote RUN/STOP
0 Except below by parameter setting
SToP 0 RUN
1 instruction 1 STOP
execution 2 PAUSE 31
sk 1 When the CPU is in RUN mode and SM1040 is off,
the CPU remains in RUN mode if changed to 0
PAUSE mode.
0: Main program
(ROM)
1: Main program
(RAM)
2: Subprogram 1
(RAM)
3: Subprogram 2
(RAM)
4: Subprogram 3
(RAM)
5: Subprogram 1
Program ROM « Indicates which sequence program is run presently.
D916  |SD1016 g (ROM) guence prog presenty
number 6: Subprogram 2 One value of 0 to B is stored in BIN code.
(ROM)
7: Subprogram 3
(ROM)
8: Main program
(E’PROM)
9: Subprogram 1
(EPROM)
A: Subprogram 2
(E’PROM)
B: Subprogram 3
(E’PROM)
« If scan time is smaller than the content of SD520, the
. Minimum scan time | value is newly stored at each END. Namely, the
D9017 SD1017 SD520 Scan time . L L . .
(10 ms units) minimum value of scan time is stored into SD520 in
BIN code.
. Scan time « Scan time is stored in BIN code at each END and
D9018 SD1018 SD524 Scan time ) .
(10 ms units) always rewritten.
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Special Register List (Continued)

ACPU Special Special
Special Register after | Register for Name Meaning Details
Conversion | Conversion Modification

Corresponding
CPU

« If scan time is larger than the content of SD526, the

. Maximum scan value is newly stored at each END. Namely, the
D9019 SD1019 SD526 Scan time time (10 ms units) maximum value of scan time is stored into SD526 in
BIN code.
« Sets the interval between consecutive program starts
Constant scan time | in multiples of 10 ms.
D9020 SD1020 Constant scan  |(User sets in 10 ms 0: No setting
units) 1to 200: Set. Program is executed at intervals of
(set value) x 10 ms.
D9021 SD1021 B Scan time Scan tlmg « Scan time is stored and updated in BIN code after
(1 ms units) every END.
* When the PC CPU starts running, it starts counting 1
. . every second.
D9022 SD1022 SD412 1 second Countinunits of |,/ <irts counting up from 0 to 32767, then down to
counter 1ms. -32768 and then again up to 0. Counting repeats this
routine.
« Stores the year (2 lower digits) and month in BCD.
Clock data B15 to B12B11 to B8B7 to B4 B3 o BO Example:
D9025 SD1025 SD210 Clock data 1987, July
(year, month) P : ] H8707
Year Month
« Stores the day and hour in BCD.
B15 to B12Bl1l to B8 B7 to B4 B3 to BO Example
Clock data - p
D9026 SD1026 sb211 Clock data I r | I 31th, 10 o'clock
(day, hour) Lo Lo H3110

Day Hour

« Stores the Minute and second in BCD.
B15 to B12B11 to B8B7 to B4B3 to BO Example:

Clock data " )
D9027 SD1027 SD212 Clock data X I I ] P 35 minutes,
(minute, second) ; ; 48 seconds
Minute Second H3548

« Stores the day of the week in BCD.
B15 to BI12B11 to B8B7 to B4B3 to B0 Example:

I N N N s

0 must be set. L— Day of the week
Clock data
D9028 SD1028 SD213 Clock data 0| Sunday
(day of week) 1| Monday
2 Tuesday
3 | Wednesday
4 | Thursday
5 Friday
6 Saturday
Extension file « Stores the block No. of the extension file register
D9035 SD1035 SD648 . Use block No. X .
register being used in BCD code.

« Designate the device number for the extension file
register for direct read and write in 2 words at SD1036
and SD1037 in BIN data.

D9036 SD1036 ) Use consecutive numbers beginning with RO of block
o Device number No. 1 to designate device numbers.
Extension file when individual Exetension file register
registerfor devices from 0
designation of  [extension file 1638;" Block No.1 area
device number |register are directly 16384
accessed to | Block No.2 area
D9037 SD1037 SD1036,SD1037 o
Device No. (BIN data) L
to
/_\_/
D9038 SD1038 SD207 Priorities 1 to 4 « Sets priority of ERROR LEDs which illuminate (or
flicker) to indicate errors with error code numbers.

« Configuration of the priority setting areas is as shown

below.
LED display B15 to B12B11to B8B7 to BAB3 to BO
L ; . SD207 | Priority 4 1 Priority3 1 Priority 2 Priority 1
D939  |SD1039 SD208 priority ranking  |Priorities 5 to 7 rofyd | oy, Ty s, Mo
SD208 y Priority 7 1 Priority 6 1 Priority 5

« For details, refer to the applicable CPUs User's
Manual and the ACPU Programming manual
(Fundamentals).
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ACPU Special Special .
. . . . ) Corresponding
Special Register after | Register for Name Meaning Details cPU
Conversion | Conversion Modification
« Turned on/off with a peripheral device.
F i . ) e
D904 SD1044 or sampling Step qr time during At s‘cannlng 0. .
trace sampling trace Attime -----------mmm-- Time (10 msec unit)
Stores the value in BIN code.
« Stores the block number of the expansion file register
which is used as the work area for the execution of a
Work area for Block number of SFC program in a binary value
D9049 SD1049 extension file progre y value.
SFC reqister « Stores "0" if an empty area of 16K bytes or smaller,
d which cannot be expansion file register No. 1, is used
or if SM320 is OFF.
« Stores code numbers of errors occurred in the SFC
program in BIN code.
0:  No error
Error code 80: SFC program parameter error
SFC program program p
D9050 SD1050 error number generated by SFC 81: SFC code error
program 82: Number of steps of simultaneous execution
exceeded
83: Block start error
84: SFC program operation error
« Stores the block number in which an error occurred in
Block number the SFC program in BIN code
D9051 SD1051 Error block where error prog | : -
In the case of error 83 the starting block number is Q
occurred
stored.
« Stores the step number in which error 84 occurred in
the SFC program in BIN code.
Step number where
D9052 SD1052 Stores "0" when errors 80, 81 and 82 occurred.
error occurred .
Stored the block starting step number when error 83
occurred.
Transition condition |+ Stores the transfer condition number in which error 84
D9053 SD1053 Error transition  [number where error| occurred in the SFC program in BIN code.
occurred Stored "0" when errors 80, 81, 82 and 83 occurred.
Sequence step « Stores the sequence step number of transfer condition
Error sequence . . . .
D9054 SD1054 ste number where error| and operation output in which error 84 occurred in the
P occurred SFC program in BIN code.
« Stores the step number when status latch is executed.
« Stores the step number in a binary value if status latch
is executed in a main sequence program.
« Stores the block number and the step number if status
D9055 SD1055 SD812 Status latch Status latch step latch is executed in a SFC program.
Block No. Step No.
(BIN) (BIN)
[«— Higher 8 bits —»¢— Lower 8 bits —»|
« Stores the software version of the internal system in
ASCII code.
The data in the lower byte
- position is indefinite.
Software version of ‘ Higher byte | Lower byte ‘The software version is stored
D9060 SD1060 SD392 Software version |. in the higher byte position. QnA
internal software . PP
For version "A", for example, "41H" is stored.
Note: The software version of the initial system may
differ from the version indicated by the version
information printed on the rear of the case.
PLC . « In the self-loopback test of the serial communication
_ Computer link data A - .
D9072 SD1072 communications check module, the serial communication module writes/reads @)
check data automatically to make communication checks.
Number of Number of em
: ) Py « Stores the number of empty blocks in the
empty blocks in - fblocks in communication request registration area to the remote
D9081 SD1081 SD714 communications |communications nA
A ; terminal module connected to the MELSECNET/MINI- Q
request request registration .
. S3 master unit, A2C or A52G.
registrtion area |area
APP - 40 APP - 40




APPENDICES
MELSEC-Q

Special Register List (Continued)

ACPU Special Special Correspondin
Special Register after | Register for Name Meaning Details Clgu 9
Conversion | Conversion Modification
« Sets the time check time of the data link instructions
Register for (ZNRD, ZNWR) for the MELSECNET/10.
« Setting range: 1st065535 s (1 to 65535
D9085 SD1085 setting time Default value 10s ing rang ( )
check value « Setting unit: 1s
« Default value: 10 s (If 0 has been set, default
10 s is applied)
Number of Number of special . .
D9090 SD1090 special functions |functions modules « For details, refer to the manual of each microcomputer
rogram package.
modules over over prog P g
Detailed error Self-diagnosis ) : .
D9091 SD1091 code detailed error code « Stores the detail code of cause of an instruction error.
« Stores upper 2 digits of the head 1/O address of I/O
9094 SD1094 :jr?]?)(la/rofor Head I/O number modules to be loaded or unloaded during online mode
for replacement in BIN code.
replacement
Example) Input module X2F0 - H2F
D9100 SD1100 « Output module numbers (in units of 16 points), of
which fuses have blown, are entered in bit pattern.
D9101 SD1101 (Preset output unit numbers when parameter setting
has been performed.)
D9102 SD1102 1514 13121110 9 8 7 6 5 4 3 2 1 0
1 1
Bit pattern in units sp1100| 0| o|o|Llojojo|llojofofofojofo|o
D9103 SD1103 Fuse blown of 16 points, spbiiorjofo|jo0fOfO|O|jO|lO|jO|O|O|O|O|OfO|O
- module indicating the 501107’ 0 [ 0 | ow 0 l(gg)[ 0 ‘ ow ol 0 {0 ‘ o] 0 I(;«;){ 0 | o] 0}
D9104 SD1104 modules whose T
fuses have blown Indicates fuse blow.
D9105 SD1105 « Fuse blow check is executed also to the output
module of remote /O station.
D9106 SD1106 (If normal status is restored, clear is not performed.
Therefore, it is required to perform clear by user
D9107 SD1107 program.)
« Sets value for the step transfer monitoring timer and O
D91l D11l
9108 Sb1108 the number of F which turns on when the monitoring
timer timed out.
D9109 SD1109 bl5 to b8b7 to b0
Lo [ o |
D9110 SD1110 ‘
Step transfer Timer setting valve I_ Timer setting
D9111 SD1111 — monitoring timer |and the f number at (1 to 255 s in seconds)
setting time out .
D9112 SD1112 F number setting
(By turning on any of MSM708 to SM1114, the
D9113 SD1113 monitoring timer starts. If the transfer condition
following a step which corresponds to the timer is not
D9114 SD1114 established within set time, set annunciator (F) is
tuned on.)
D9116 SD1116 * When I/O modules, of which data are different from
those entered at power-on, have been detected, the
D9117 Sp1117 1/0 unit numbers (in units of 16 points) are entered in
bit pattern. (Preset I/O unit numbers when parameter
setting has been performed.)
D9118 SD1118 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Bit pattern, in units | spi116 [o]ofo]o|o|o]o]o|olo]o]o]o|o]0 (xlnv)
o119 Sb1119 1/0 module ::]fd]lfaz(r]]gtt?]’e SD1117 |0 |00 0|0 |0 ‘xjvn olojo|ofofo|o|ofoO
N verification error 1
D9120  |SD1120 modules with souz [o[o]o]ozyoooo0foo]00]o]o]
verification errors.
Indicates I/O module verify error.
D9121 SD1121
« I/O module verify check is executed also to remote 1/0
D9122 SD1122 station modules.
(If normal status is restored, clear is not performed.
D9123 SD1123 Therefore, it is required to perform clear by user
program.)
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Special Register List (Continued)

MELSEC-Q

ACPU
Special
Conversion

Special
Register after
Conversion

Special
Register for
Modification

Name

Meaning

Details

Corresponding
CPU

D9124

SD1124

SD63

Annunciator
detection
quantity

Annunciator
detection quantity

* When one of FO to 255 (FO to 2047 for AuA and AnU)
is turned on by 1is added to the contents of
SD63. When or instruction is
executed, 1 is subtracted from the contents of SD63.

« Quantity, which has been turned on by is
stored into SD63 in BIN code. The value of SD63 is
maximum 8.

D9125

SD1125

SD64

D9126

SD1126

SD65

D9127

SD1127

SD66

D9128

SD1128

SD67

D9129

SD1129

SD68

D9130

SD1130

SD69

D9131

SD1131

SD70

D9132

SD1132

SD71

Annunciator
detection
number

Annunciator
detection number

* When one of FO to 255 (FO to 2047 for AuA and AnU)
is turned on by [ SET F], F number, which has turned
on, is entered into SD64 to SD71 in due order in BIN
code.

« F number, which has been turned off by , is
erased from SD64 to SD71, and the contents of data
registers succeeding the data register, where the
erased F number was stored, are shifted to the
preceding data registers.

« By executing instruction, the contents of
SD64 to SD71 are shifted upward by one.

* When there are 8 annunciator detections, the 9th one
is not stored into SD64 to SD71 even if detected.

SET SET SET RST SET SET SET SETSET SET SET
F50 F25 F99 F25 F15 F70 F65 F38 F110 F151 F210 LEDR

SD62 | 0 |50 |50 |50 |50 |50 |50 |50 50|50|50 50|99

sb63|0 (1|23 |2|3|4|5|6|7|8|8]|8

SD64 | 0 | 50|50 |50 |50 |50 |50 |50 |50|50|50 50|99

SD65| 0 | 0 |25]|25(99|99|99 (99|99 99|99 |99 |15

SD66| 0 |0 |0 |99|0 |15|15|15|15|15|15|15|70

SD67| 0|0 |0 | 0|0 |0 |70|{70|70|70|70 70|65

SD68| 0 (0|0 [0 |0 |0 |0 |65|65|65|65|65|38

SD69| 0 |0 |0 |0 |0|0| 0|0 |38]38]38|38](110

SD70/ 0 {0 |0 [0 |0 |0 |0O|O0O]|O0 |110/110{110/151

sD71{0 |0 |0 |0 |0 |O0O|O0|O0|O]| O |151{151|210

O
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(8) Fuse blown module

MELSEC-Q

Set by Corresponding .
Number Name Meaning Explanation (When ACPU Corresponding
set) Do T 1 cPu
SD1300 * The numbers of output modules whose fuses have blown are D9100
SD1301 input as a bit pattern (in units of 16 points). D9101
SD1302 (If the module numbers are set by parameter, the parameter-set D9102
SD1303 numbers are stored.) D9103
SD1304 Bit pattern in units [« Also detects blown fuse condition at remote station output D9104
of 16 points,
igggz indicar:ing the mOdUIefs 14 13 12 11 10 9 i 7 6 5 4 3 2 1 0 gigz
1
SD1307 ;l;sdeult:"""” z;’::'ﬁzv":hszsm SD1300 : O | Olon) Of O] Oloam| 01001001000 &y D9107
SD1308 0: No blown fuse Sb1301 w&& 0 N?AwAEAN?MEA o N?AN(LN&N&&AEA New
to present 80) 30) New to New
SD1330 Indicates a blown fuse
* Not cleared even if the blown fuse is replaced with a new one.
SD1331 This flag is cleared by error resetting operation New O +Rem
(refer to 11.3.).
Bit pattern in units [ The module number (in units of 16 points) whose external power
of 16 points, supply has been disconnected is input as a bit pattern.
indicating the (If the module numbers are set by parameter, the parameter-set
modules whose |numbers are used.)
E:t;g:ihpmy external power 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SD1350 disconnected supply has been [SD1350/ 0 |0 (0 |1|0|0|0O|1|0|0|0O|0O|0O|O|O]|O
ISOD1381 module gis;onneclted sp13s1 1|0 |o|o|o|1|ofo|ofofo|o|o|o]|o]|o]| S(Emon New
For future : External power
(expansion) Sf’p"'y \/ \
disconnected
1: External power
1power | ooisai o [0 [0 [0 3]0 0 o]0 o]0 o 1]0]0]0]
supply is not
disconnected Indicates a blown fuse
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Special Register List (Continue)

(9) I/O module verification

MELSEC-Q

Set by Corresponding )
. . Corresponding
Number Name Meaning Explanation (When ACPU cPU
set) Dol T 1
SD1400 * When the power is turned on, the module numbers of the I/O D9116
SD1401 modules whose information differs from the registered 1/O module D9117
SD1402 information are set in this register (in units of 16 points). D9118
SD1403 Bit pattern, in (If the I/O numbers are set by parameter, the parameter-set D9119
SD1404 units of 16 points, | nymbers are stored.) D9120
indicating the « Also detects I/O module information
SD1405 YO modul modules with 1514 13 12 11 10 9 8 7 6 5 4 3 2 1 0 D9121
module _—
SD1406 . verification errors. |po116 |0 |0 |0 |0 0|0|0|0|0|0f0|0|0|O0|O (xlv) D9122 ~
sD1407 |Verification 0: No /0 . 0 S (Error) D9123 O+Rem
error ’ D9117 |0 |0 |0 |0 |0 |0 ojojojo|ofo|O0fO]|O
SD1408 verification oo L A oL New
to 1: I/O verification a New to New
SD1430 error present Indicates an I/0O module verification error
« Not cleared even if the blown fuse is replaced with a new one.
SD1431 This flag is cleared by error resetting operation New
(refer to 11.3.).
(10) Process control instructions
Corresponding )
Setb Correspondin
Number Name Meaning Explanation (When :et) ACPU CI’?’U 9
Dol 1
« Set the basic period (1 second units) use for the process
SD1500 |- i period Basic period control instruction using floating point data. U New
D1501 . .
SD130 tome Floating points data=| SD1501 | SD1500 |
Process control [Process control .
. . = ) . |* Shows the detailed error contents for the error that occurred S (Error
SD1502 (instruction detail |instruction detail | . ) ) New
in the process control instruction occurrence)
error code error code Q4AR
Process control [Process control
SD1503 instruction instruction » Shows the error process block that occurred in the process S (Error New
generated error |generated error control instruction. occurrence)
location location
SD1506 . ) * Used to specify dummy devices by a process control
Dummy device |[Dummy device . R pecify Y yap U New
SD1507 instruction
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MELSEC-Q
APPENDIX 3 List of Interrupt Pointer Nos. and Interrupt Factors
I No. Interrupt Factors RP;'r?kr:% I No. Interrupt factors RP;'r?kr:%
10 1st point 237 132 %2 Errors that stop operation 1
11 2nd point 238 133 Empty —
12 3rd point 239 UNIT VERIFY ERR.
13 4th point 240 134 FUSE BREAK OFF 2
14 5th point 241 SP. UNIT ERROR
15 6th point 242 OPERATION ERROR
16 7th point 243 135 SFCP OPE. ERROR 3
17 QI60 interrupt 8th point 244 Error factor * 3 SFCP ECE. ERROR
18 module factor 9th point 245 EX. POWER OFF
19 10th point 246 136 ICM. OPE ERROR 4
110 11th point 247 FILE OPE. ERROR
111 12th point 248 137 Empty —
112 13th point 249 138 PRG. TIME OVER 5
113 14th point 250 139 CHK instruction execution 6
114 15th point 251 Anunciator detection
115 16th point 252
116 140 to
117 149 - Empty —
118
119
120
:g; e Empty e
123
124 ' . Specifies which intelligent
125 ||5205t5° Intelligent funcu*oz ancti_on module is uged 18 to 223
126 module factor with parameters.
127
128 100ms 256
129 | Internal timer factor 40ms 255
130 *1 20ms 254
131 10ms 253

REMARK

*1 : The internal times shown are the default setting times.

These times can be designated in 0.5 ms units through a 0.5 to 1000 ms range
set at the "PLC system" tab screen in the “(PLC) Parameter" dialog box.

*2 : When an error interruption with "I132 (error that stops operation)" occurs, the
Process CPU is not stopped until 132 processing is completed.

*3 : Execution of error interruptions is prohibited for the interrupt pointer Nos. 132 to
139 when the power is turned on and during a Process CPU reset. When using
interrupt pointer Nos. 132 to 139, set the interruption permitted status by using
the IMASK instruction.

*4 : To use the intelligent function module interrupt, the intelligent function module
setting (interrupt points setting) is required at the "PLC system" tab screen in
the “(PLC) Parameter" dialog box.

(For the interrupts from the intelligent function module, see Section 8.2.1.)
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WARRANTY

Please confirm the following product warranty details before starting use.

1. Gratis Warranty Term and Gratis Warranty Range
If any faults or defects (hereinafter "Failure") found to be the responsibility of Mitsubishi occurs during use of the product
within the gratis warranty term, the product shall be repaired at no cost via the dealer or Mitsubishi Service Company.
Note that if repairs are required at a site overseas, on a detached island or remote place, expenses to dispatch an
engineer shall be charged for.
[Gratis Warranty Term]
The gratis warranty term of the product shall be for one year after the date of purchase or delivery to a designated
place.
Note that after manufacture and shipment from Mitsubishi, the maximum distribution period shall be six (6) months, and
the longest gratis warranty term after manufacturing shall be eighteen (18) months. The gratis warranty term of repair
parts shall not exceed the gratis warranty term before repairs.

[Gratis Warranty Range]

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

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

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

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

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

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

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

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

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

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

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

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

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

6. Product application

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

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

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

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




Microsoft Windows, Microsoft Windows NT are registered trademarks of Microsoft Corporation in the United States and
other countries.

Pentium is a registered trademark of Intel Corporation in the United States and other countries.

Ethernet is a registered trademark of Xerox. Co., Ltd in the United States.

Other company and product names herein are either trademarks or registered trademarks of their respective owners.




Process CPU
User's Manual (Function Explanation, Program Fundamentals)

MODEL QNPHCPU-U-KI-E

MODEL 13JR56

SH(NA)-080315E-A(0204)MEE

2% MITSUBISHI ELECTRIC CORPORATION

HEAD OFFICE : 1-8-12, OFFICE TOWER Z 14F HARUMI CHUO-KU 104-6212,JAPAN
NAGOYA WORKS : 1-14 , YADA-MINAMI 5 , HIGASHI-KU, NAGOYA , JAPAN

When exported from Japan, this manual does not require application to the
Ministry of Economy, Trade and Industry for service transaction permission.

Specifications subject to change without notice.
Printed in Japan on recycled paper.



	SAFETY INSTRUCTIONS
	REVISIONS
	INTRODUCTION
	CONTENTS
	Manuals
	How to Use This Manual
	Generic Terms and Abbreviations
	1. OVERVIEW
	1.1 Features
	1.2 Programs
	1.3 Convenient Programming Devices and Instructions

	2. SYSTEM CONFIGURATION FOR SINGLE CPU SYSTEM
	2.1 System Configuration
	2.2 Precaution on System Configuration
	2.3 Confirming the Serial Number and Function Version

	3 PERFORMANCE SPECIFICATION
	4 SEQUENCE PROGRAM CONFIGURATION AND EXECUTION CONDITIONS
	4.1 Sequence Program
	4.1.1 Main routine program
	4.1.2 Sub-routine programs
	4.1.3 Interrupt programs

	4.2 Program Execute Type
	4.2.1 Initial execution type program
	4.2.2 Scan execution type program
	4.2.3 Low speed execution type program
	4.2.4 Stand-by type program
	4.2.5 Fixed scan execution type program

	4.3 Operation Processing
	4.3.1 Initial processing
	4.3.2 I/O refresh (I/O module refresh processing)
	4.3.3 Automatic refresh of the intelligent function module
	4.3.4 END processing

	4.4 RUN, STOP, PAUSE Operation Processing
	4.5 Operation Processing during Momentary Power Failure
	4.6 Data Clear Processing
	4.7 I/O Processing and Response Lag
	4.7.1 Refresh mode
	4.7.2 Direct mode

	4.8 Numeric Values which Can Be Used in Sequence Programs
	4.8.1 BIN (Binary Code)
	4.8.2 HEX (Hexadecimal)
	4.8.3 BCD (Binary Coded Decimal)
	4.8.4 Real numbers (floating decimal point data)

	4.9 Character String Data

	5 ASSIGNMENT OF I/O NUMBERS
	5.1 Relationship Between the Number of Stages and Slots of the Extension Base Unit
	5.2 Installing Extension Base Units and Setting the Number of Stages
	5.3 Base Unit Assignment (Base Mode)
	5.4 What are I/O Numbers?
	5.5 Concept of I/O Number Assignment
	5.5.1 I/O numbers of main base unit and extension base unit
	5.5.2 Remote station I/O number

	5.6 I/O Assignment by GX Developer
	5.6.1 Purpose of I/O assignment by GX Developer
	5.6.2 Concept of I/O assignment using GX Developer

	5.7 Examples of I/O Number Assignment
	5.8 Checking the I/O Numbers

	6 PROCESS CPU FILES
	6.1 About the Process CPU's Memory
	6.2 Program Memory
	6.3 About the Standard ROM
	6.4 About the Standard RAM
	6.5 Memory Card
	6.6 Writing Data to the Standard ROM or the Flash Card
	6.6.1 Writing Data to the standard ROM or to the Flash card using GX Developer
	6.6.2 Automatic write to standard ROM (Auto Download all Data from Memory card to Standard ROM)

	6.7 Executing Standard ROM/Memory Card Programs (Boot Run)
	6.8 Program File Configuration
	6.9 GX Developer File Operation and File Handling Precautions
	6.9.1 File operation
	6.9.2 File handling precautions
	6.9.3 File size


	7 FUNCTION
	7.1 Function List
	7.2 Constant Scan
	7.3 Latch Functions
	7.4 Setting the Output (Y) Status when Changing from/to STOP Status to/from RUN Status
	7.5 Clock Function
	7.6 Remote Operation
	7.6.1 Remote RUN/STOP
	7.6.2 Remote PAUSE
	7.6.3 Remote RESET
	7.6.4 Remote latch clear
	7.6.5 Relationship of the remote operation and Process CPU RUN/STOP switch

	7.7 Selecting the Response Speed of the Q Series Module (I/O Response Time)
	7.7.1 Selecting the response time of the input module
	7.7.2 Selecting the response time of the high speed input module
	7.7.3 Selecting the response time of the interrupt module

	7.8 Setting the Switches of the Intelligent Function Module
	7.9 Monitoring Function
	7.9.1 Monitor condition setting
	7.9.2 Monitoring test for local device
	7.9.3 Enforced ON/OFF for external I/O

	7.10 Writing in Program during Process CPU RUN
	7.10.1 Writing data in the circuit mode during RUN
	7.10.2 Writing a batch of files during RUN

	7.11 Execution Time Measurement
	7.11.1 Program monitor list
	7.11.2 Interrupt program monitor list
	7.11.3 Scan time measurement

	7.12 Sampling Trace Function
	7.13 Debug Function with Multiple Users
	7.13.1 Multiple-user monitoring function
	7.13.2 Multiple-user RUN write function

	7.14 Watch dog Timer (WDT)
	7.15 Self-Diagnosis Function
	7.15.1 Interrupt due to error occurrence
	7.15.2 LED display when error occurs
	7.15.3 Error cancellation

	7.16 Failure History
	7.17 System Protect
	7.17.1 Password registration
	7.17.2 Remote passwords

	7.18 Monitoring Process CPU System Status from GX Developer (System Monitor)
	7.19 LED Display
	7.19.1 LED display
	7.19.2 Priority setting

	7.20 Module Service Interval Time Reading

	8 COMMUNICATION WITH INTELLIGENT FUNCTION MODULE
	8.1 Communication Between Process CPU and Intelligent Function Modules
	8.1.1 Initial setting and automatic refresh setting using GX Configurator
	8.1.2 Communication using device initial value
	8.1.3 Communication using FROM/TO instruction
	8.1.4 Communication using the intelligent function module device
	8.1.5 Communication using the instructions dedicated for intelligent function modules

	8.2 Request from Intelligent Function Module to Process CPU
	8.2.1 Interrupt from the intelligent function module


	9 PARAMETER LIST
	10 DEVICES
	10.1 Device List
	10.2 Internal User Devices
	10.2.1 Inputs (X)
	10.2.2 Outputs (Y)
	10.2.3 Internal relays (M)
	10.2.4 Latch relays (L)
	10.2.5 Anunciators (F)
	10.2.6 Edge relay (V)
	10.2.7 Link relays (B)
	10.2.8 Link special relays (SB)
	10.2.9 Step relays (S)
	10.2.10 Timers (T)
	10.2.11 Counters (C)
	10.2.12 Data registers (D)
	10.2.13 Link registers (W)
	10.2.14 Link special registers (SW)

	10.3 Internal System Devices
	10.3.1 Function devices (FX, FY, FD)
	10.3.2 Special relays (SM)
	10.3.3 Special registers (SD)

	10.4 Link Direct Devices (J \ )
	10.5 Intelligent Function Module Devices (U \G )
	10.6 Index Registers (Z)
	10.6.1 Switching between scan execution type programs and low speed execution type programs
	10.6.2 Switching between scan/low speed execution type programs and interrupt/fixed scan execution type programs

	10.7 File Registers (R)
	10.7.1 File register capacity
	10.7.2 Differences in memory card access method by memory card type
	10.7.3 Registering the file registers
	10.7.4 File register designation method
	10.7.5 Precautions in using file registers

	10.8 Nesting (N)
	10.9 Pointers (P)
	10.9.1 Local pointers
	10.9.2 Common pointers

	10.10 Interrupt Pointers (I)
	10.11 Other Devices
	10.11.1 SFC block device (BL)
	10.11.2 SFC transition device (TR)
	10.11.3 Network No. designation device (J)
	10.11.4 I/O No. designation device (U)
	10.11.5 Macro instruction argument device (VD)

	10.12 Constants
	10.12.1 Decimal constants (K)
	10.12.2 Hexadecimal constants (H)
	10.12.3 Real numbers (E)
	10.12.4 Character string ( " " )

	10.13 Convenient Uses for Devices
	10.13.1 Global devices and local devices
	10.13.2 Device initial values


	11 PROCESS CPU PROCESSING TIME
	11.1 Reading Process CPU's Scan Time
	11.2 Factors Responsible for Extended Scan Time
	11.3 Factors Responsible for Shortened Scan Time

	12 PROCEDURE FOR WRITING PROGRAMS TO PROCESS CPU
	12.1 Writing Procedure for 1 Program
	12.1.1 Items to consider when creating one program
	12.1.2 Procedure for writing programs to the Process CPU

	12.2 Procedure for Multiple Programs
	12.2.1 Items to consider when creating multiple programs
	12.2.2 Procedure for writing programs to the Process CPU


	13 OUTLINE OF MULTIPLE PLC SYSTEMS
	13.1 Features
	13.2 Outline of Multiple PLC Systems
	13.3 Differences with Single CPU Systems

	14 SYSTEM CONFIGURATION OF MULTIPLE PLC SYSTEM
	14.1 System Configuration
	14.2 Precautions For Multiple PLC System Configuration
	14.2.1 CPU module mounting positions
	14.2.2 Precautions when using Q Series I/O modules and intelligent function modules
	14.2.3 Modules that have mounting restrictions
	14.2.4 Compatible GX Developers and GX Configurators
	14.2.5 Parameters that enable the use of multiple PLC system
	14.2.6 Resetting the multiple PLC system
	14.2.7 Processing when CPU module stop errors occur
	14.2.8 Reducing the time required for multiple PLC system processing
	14.2.9 Precautions for making online module change


	15 ALLOCATING MULTIPLE PLC SYSTEM I/O NUMBERS
	15.1 Concept behind Allocating I/O Numbers
	15.1.1 I/O modules and intelligent function module I/O numbers
	15.1.2 I/O number of CPU module

	15.2 Purpose of PLC Parameter I/O Allocations with GX Developer

	16 COMMUNICATION BETWEEN CPU MODULES IN MULTIPLE PLC SYSTEM
	16.1 Automatic Refresh of CPU Shared Memory
	16.2 Communication with Multiple PLC Instructions and Intelligent Function Module Devices
	16.3 Interactive Communications between The Process CPU and Motion CPU
	16.3.1 Control commands from the Process CPU to the Motion CPU
	16.3.2 Reading and writing device data

	16.4 CPU Shared Memory

	17 COMMUNICATIONS BETWEEN THE MULTIPLE PLC SYSTEM'S I/O MODULES AND INTELLIGENT FUNCTION MODULES
	17.1 Range of Control PLC Communications
	17.2 Range of Non-control PLC Communications

	18 PROCESSING TIME FOR MULTIPLE PLC SYSTEM PROCESS CPUS
	18.1 Concept behind CPU Scanning Time
	18.2 Factor to Prolong the Scan Time

	19 STARTING UP THE MULTIPLE PLC SYSTEM
	19.1 Flow-chart for Starting Up the Multiple PLC System
	19.2 Setting Up the Multiple PLC System Parameters (Multiple PLC Settings, Control PLC Settings)
	19.2.1 System configuration
	19.2.2 Creating new systems
	19.2.3 Using existing preset multiple PLC settings and I/O allocations


	APPENDIX
	APPENDIX 1 Special Relay List
	APPENDIX 2 Special Register List
	APPENDIX 3 List of Interrupt Pointer Nos. and Interrupt Factors

	INDEX
	WARRANTY

