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SAFETY PRECAUTIONS

(Read these precautions before using this product.)

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

The precautions given in this manual are concerned with this product only. For the safety precautions of the programmable
controller system, refer to the MELSEC iQ-R Module Configuration Manual.

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

f WARN I NG Indicates that incorrect handling may cause hazardous conditions, resulting in
death or severe injury.

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

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

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

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



[Design Precautions]

/\WARNING

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

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

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

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

(3) All outputs may be turned on if an error occurs in a part, such as an 1/O control part, where the
CPU module cannot detect any error. To ensure safety operation in such a case, provide a safety
mechanism or a fail-safe circuit external to the programmable controller. For a fail-safe circuit
example, refer to "General Safety Requirements" in the MELSEC iQ-R Module Configuration
Manual.

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

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

@® Configure a circuit so that the programmable controller is turned on first and then the external power
supply. If the external power supply is turned on first, an accident may occur due to an incorrect output
or malfunction.

@ For the operating status of each station after a communication failure, refer to manuals relevant to the
network. Incorrect output or malfunction due to a communication failure may result in an accident.




[Design Precautions]

/\WARNING

@® When connecting an external device with a CPU module or intelligent function module to modify data
of a running programmable controller, configure an interlock circuit in the program to ensure that the
entire system will always operate safely. For other forms of control (such as program modification,
parameter change, forced output, or operating status change) of a running programmable controller,
read the relevant manuals carefully and ensure that the operation is safe before proceeding. Improper
operation may damage machines or cause accidents.

@ Especially, when a remote programmable controller is controlled by an external device, immediate
action cannot be taken if a problem occurs in the programmable controller due to a communication
failure. To prevent this, configure an interlock circuit in the program, and determine corrective actions
to be taken between the external device and CPU module in case of a communication failure.

® Do not write any data to the "system area" and "write-protect area" of the buffer memory in the
module. Also, do not use any "use prohibited" signals as an output signal from the CPU module to
each module. Doing so may cause malfunction of the programmable controller system. For the
"system area", "write-protect area", and the "use prohibited" signals, refer to the user's manual for the
module used.

@ If a communication cable is disconnected, the network may be unstable, resulting in a communication
failure of multiple stations. Configure an interlock circuit in the program to ensure that the entire
system will always operate safely even if communications fail. Failure to do so may result in an
accident due to an incorrect output or malfunction.

@® To maintain the safety of the programmable controller system against unauthorized access from
external devices via the network, take appropriate measures. To maintain the safety against
unauthorized access via the Internet, take measures such as installing a firewall.

@ Outputs may remain on or off due to a failure of a transistor for external output. Configure an external
circuit for monitoring output signals that could cause a serious accident.

® When changing data and operating status of the running module from an external device such as a
personal computer connected, configure an interlock circuit external to the programmable controller to
ensure that the entire system always operates safely.

In addition, before performing online operations, determine corrective actions to be taken between the
external device and the module in case of a communication failure due to poor contact of cables.




[Design Precautions]

/N CAUTION

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

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

® Do not power off the programmable controller or reset the CPU module while the settings are being
written. Doing so will make the data in the flash ROM undefined. The values need to be set in the
buffer memory and written to the flash ROM again. Doing so also may cause malfunction or failure of
the module.

® When changing the operating status of the CPU module from external devices (such as the remote
RUN/STOP functions), select "Do Not Open by Program" for "Opening Method" of "Module
Parameter". If "Open by Program" is selected, an execution of the remote STOP function causes the
communication line to close. Consequently, the CPU module cannot reopen the line, and external
devices cannot execute the remote RUN function.

® Do not install the control lines or communication cables together with the main circuit lines or power
cables. Keep a distance of 150mm or more between them. Failure to do so may result in malfunction
due to noise.

[Installation Precautions]

/\WARNING

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




[Installation Precautions]

/\CAUTION

@ Use the programmable controller in an environment that meets the general specifications in the Safety
Guidelines included with the base unit. Failure to do so may result in electric shock, fire, malfunction,
or damage to or deterioration of the product.

@® To mount a module, place the concave part(s) located at the bottom onto the guide(s) of the base unit,
and push in the module until the hook(s) located at the top snaps into place. Incorrect interconnection
may cause malfunction, failure, or drop of the module.

® To mount a module with no module fixing hook, place the concave part(s) located at the bottom onto
the guide(s) of the base unit, push in the module, and fix it with screw(s). Incorrect interconnection
may cause malfunction, failure, or drop of the module.

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

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

® \When using an extension cable, connect it to the extension cable connector of the base unit securely.
Check the connection for looseness. Poor contact may cause malfunction.

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

@ Securely insert an extended SRAM cassette into the cassette connector of the CPU module. After
insertion, close the cassette cover and check that the cassette is inserted completely. Poor contact
may cause malfunction.

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

[Wiring Precautions]

/\WARNING

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

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

® When connecting a differential output terminal to a differential receiver of a drive unit, connect the
high-speed output common terminal to the differential receiver common terminal of the drive unit.
Failure to do so may cause the module to fail or malfunction because of the potential difference that
occurs between the high-speed output common terminal and the differential receiver common
terminal.




[Wiring Precautions]

/N CAUTION

Individually ground the FG and LG terminals of the programmable controller with a ground resistance
of 100 ohms or less. Failure to do so may result in electric shock or malfunction.

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

Check the rated voltage and signal layout before wiring to the module, and connect the cables
correctly. Connecting a power supply with a different voltage rating or incorrect wiring may cause fire
or failure.

Connectors for external devices must be crimped or pressed with the tool specified by the
manufacturer, or must be correctly soldered. Incomplete connections may cause short circuit, fire, or
malfunction.

Securely connect the connector to the module. Poor contact may cause malfunction.

Place the cables in a duct or clamp them. If not, dangling cables may swing or inadvertently be pulled,
resulting in malfunction or damage to modules or cables. In addition, the weight of the cables may put
stress on modules in an environment of strong vibrations and shocks. Do not clamp the extension
cables with the jacket stripped. Doing so may change the characteristics of the cables, resulting in
malfunction.

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

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

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

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

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

Programmable controllers must be installed in control panels. Connect the main power supply to the
power supply module in the control panel through a relay terminal block. Wiring and replacement of a
power supply module must be performed by qualified maintenance personnel with knowledge of
protection against electric shock. For wiring, refer to the MELSEC iQ-R Module Configuration Manual.
For Ethernet cables to be used in the system, select the ones that meet the specifications in the user's
manual for the module used. If not, normal data transmission is not guaranteed.

Do not install the control lines or communication cables together with the main circuit lines or power
cables. Keep a distance of 150mm or more between them. Failure to do so may result in malfunction
due to noise.

Ground the shield cable on the encoder side (relay box) with a ground resistance of 100 ohm or less.
Failure to do so may cause malfunction.




[Startup and Maintenance Precautions]

/\WARNING

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

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

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

[Startup and Maintenance Precautions]

/\CAUTION

® When connecting an external device with a CPU module or intelligent function module to modify data
of a running programmable controller, configure an interlock circuit in the program to ensure that the
entire system will always operate safely. For other forms of control (such as program modification,
parameter change, forced output, or operating status change) of a running programmable controller,
read the relevant manuals carefully and ensure that the operation is safe before proceeding. Improper
operation may damage machines or cause accidents.

@ Especially, when a remote programmable controller is controlled by an external device, immediate
action cannot be taken if a problem occurs in the programmable controller due to a communication
failure. To prevent this, configure an interlock circuit in the program, and determine corrective actions
to be taken between the external device and CPU module in case of a communication failure.

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

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

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

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

@ After the first use of the product, do not mount/remove the module to/from the base unit, and the
terminal block to/from the module, and do not insert/remove the extended SRAM cassette to/from the
CPU module more than 50 times (IEC 61131-2 compliant) respectively. Exceeding the limit may cause
malfunction.

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

® Do not touch the metal terminals on the back side of the SD memory card. Doing so may cause
malfunction or failure.

® Do not touch the integrated circuits on the circuit board of an extended SRAM cassette. Doing so may
cause malfunction or failure of the module.




[Startup and Maintenance Precautions]

/N CAUTION

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

@ Startup and maintenance of a control panel must be performed by qualified maintenance personnel
with knowledge of protection against electric shock. Lock the control panel so that only qualified
maintenance personnel can operate it.

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

® When performing online operations of the running module from an external device such as a personal
computer connected, read the relevant manuals carefully and ensure that the operation is safe before
proceeding.

@ Before changing any setting of the module, read the relevant manuals carefully, ensure the safety, and
change the operating status of the CPU module to STOP.

Especially when operating the module in the network system, ensure the safety thoroughly because
controlled machines are likely to be moved inadvertently. Improper operation may damage machines
or cause accidents.

[Operating Precautions]

/N CAUTION

® When changing data and operating status, and modifying program of the running programmable
controller from an external device such as a personal computer connected to an intelligent function
module, read relevant manuals carefully and ensure the safety before operation. Incorrect change or
modification may cause system malfunction, damage to the machines, or accidents.

® Do not power off the programmable controller or reset the CPU module while the setting values in the
buffer memory are being written to the flash ROM in the module. Doing so will make the data in the
flash ROM undefined. The values need to be set in the buffer memory and written to the flash ROM
again. Doing so can cause malfunction or failure of the module.

[Disposal Precautions]

/\CAUTION

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

® When disposing of batteries, separate them from other wastes according to the local regulations. For
details on battery regulations in EU member states, refer to the MELSEC iQ-R Module Configuration
Manual.




[Transportation Precautions]

/\CAUTION

® When transporting lithium batteries, follow the transportation regulations. For details on the regulated
models, refer to the MELSEC iQ-R Module Configuration Manual.

® The halogens (such as fluorine, chlorine, bromine, and iodine), which are contained in a fumigant
used for disinfection and pest control of wood packaging materials, may cause failure of the product.
Prevent the entry of fumigant residues into the product or consider other methods (such as heat
treatment) instead of fumigation. The disinfection and pest control measures must be applied to
unprocessed raw wood.
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CONDITIONS OF USE FOR THE PRODUCT

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

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

and

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

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

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

MITSUBISHI SHALL HAVE NO RESPONSIBILITY OR LIABILITY (INCLUDING, BUT NOT LIMITED TO ANY AND ALL

RESPONSIBILITY OR LIABILITY BASED ON CONTRACT, WARRANTY, TORT, PRODUCT LIABILITY) FOR ANY

INJURY OR DEATH TO PERSONS OR LOSS OR DAMAGE TO PROPERTY CAUSED BY the PRODUCT THAT ARE

OPERATED OR USED IN APPLICATION NOT INTENDED OR EXCLUDED BY INSTRUCTIONS, PRECAUTIONS, OR

WARNING CONTAINED IN MITSUBISHI'S USER, INSTRUCTION AND/OR SAFETY MANUALS, TECHNICAL

BULLETINS AND GUIDELINES FOR the PRODUCT.

("Prohibited Application")

Prohibited Applications include, but not limited to, the use of the PRODUCT in;

» Nuclear Power Plants and any other power plants operated by Power companies, and/or any other cases in which the
public could be affected if any problem or fault occurs in the PRODUCT.

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

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

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

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

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

INTRODUCTION

Thank you for purchasing the Mitsubishi Electric MELSEC iQ-R series programmable controllers.

This manual describes the specifications, procedures before operation, wiring, and programming of the relevant products
listed below.

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

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

Please make sure that the end users read this manual.

Poin tp

Unless otherwise specified, this manual provides program examples in which the I/O numbers of X/Y0 to X/
Y1F are assigned to the flexible high-speed I/O control module. Assign I/O numbers when applying the
program examples to an actual system. For I/O number assignment, refer to the following.

L1 MELSEC iQ-R Module Configuration Manual

Relevant product

RD40PDO1
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RELEVANT MANUALS

Manual name [manual number] Description Available
form
MELSEC iQ-R Flexible High-Speed 1/0 Control Module | Functions, parameter settings, I/O signals, buffer memory, and troubleshooting of Print book
User's Manual (Application) the flexible high-speed I/O control module, and details on the configuration tool e-Manual
[SH-081647ENG] (this manual) PDF
MELSEC iQ-R Flexible High-Speed 1/0 Control Module | System configuration, specifications, procedures before operation, wiring, and Print book
User's Manual (Startup) operation examples of the flexible high-speed 1/0O control module e-Manual
[SH-081645ENG] PDF

This manual does not include detailed information on the following:

» General specifications

 Applicable combinations of CPU modules and the other modules, and the number of mountable modules

* Installation
For details, refer to the following.

1 MELSEC iQ-R Module Configuration Manual
This manual does not include information on the module function blocks.
For details, refer to the Function Block Reference for the module used.

Point}3

e-Manual refers to the Mitsubishi FA electronic book manuals that can be browsed using a dedicated tool.
e-Manual has the following features:

» Required information can be cross-searched in multiple manuals.

» Other manuals can be accessed from the links in the manual.

» The hardware specifications of each part can be found from the product figures.
» Pages that users often browse can be bookmarked.

» Sample programs can be copied to an engineering tool.

15
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TERMS

Unless otherwise specified, this manual uses the following terms.

Term

Description

Buffer memory

A memory in an intelligent function module, where data (such as setting values and monitoring values)
exchanged with a CPU module are stored

Configuration tool

The abbreviation for the configuration tool for flexible high-speed 1/0O control modules

Engineering tool

Another term for GX Works3

Execution memory

The memory in a flexible high-speed /O control module where the hardware logic is written

External wiring

Wiring between a flexible high-speed 1/0 control module and external devices

Flash ROM

A non-volatile memory to which the hardware logic can be written. Although the number of writes to a flash
ROM is limited, the written hardware logic is not deleted even after the power off and automatically read at the
power-on.

Flexible high-speed I/O control module

The abbreviation for the MELSEC iQ-R series flexible high-speed I/O control module

Global label

Alabel that is valid for all the program data when multiple program data are created in the project. The global
label has two types: a module specific label (module label), which is generated automatically by GX Works3,
and an optional label, which can be created for any specified device.

GX Works3

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

Hardware logic

A control logic that users create graphically combining inputs, outputs, logical operation circuits, and counters
with the configuration tool

Link

Connecting blocks or terminals on the configuration tool

Module label

Alabel that represents one of memory areas (I/O signals and buffer memory areas) specific to each module in
a given character string. For the module used, GX Works3 automatically generates this label, which can be
used as a global label.

Watchdog timer error

An error that occurs if the internal processing of the flexible high-speed 1/0O control module is abnormal.
Watchdog timer enables the module to monitor its own internal processing.




MANUAL PAGE ORGANIZATION

Pages describing the hardware logic are organized as shown below.

The following illustration is for explanation purpose only, and should not be referred to as an actual documentation.

External input block

n An icon displayed here indicates the window
n in the hardware logic outiine window, 12 external input blocks (“IN 0" to "IN B") are arranged by default. where the terminal or block is used.

Select which signal (among "IN 0" to “IN B) input from the connector for exteral devices is to be used as an input in the
hardware logic. The selected input signal is output from the output terminal of the external input block through the fiter. The
output signal can be input to the input terminal of another block.

e
togeseect [uninesn | 7]
Filter Time

= -
e State (Lan -

The external input block has the following functions.

+ When "Logic Select" is set to "Inversion”, inverted signals are output.

+ The digital fiter reduces the effect of external noise.

+ The signal selected as an initial state is output when hardware logic control stops.

Parameter

The following table shows the parameters of the external input block.

Variable name Data type Valid range Default value Description

Logic Select Bt Inversion Non-inversion Set NonInversion o Inversion for I signals
Neninversion

Fiter Tme wora 5-Page %6 "Fiter | - General Input (Puise | Selecta type of e flter tme. The fiter tme
Time" Input mode) comesponding to the Input response time of general-

+ ims (Input response | purpose Input or the counting speed of each puise input
time/counting speed) | mode can be set
Inital State Bit Low, Low,

‘Setthe signal status during ahardware logic contral stop
High to Law fixed or High fixed.

When ON signals are constantly input from external devices during a hardware logic control stop, a rise is
detected in an input signal event detection block at a hardware logic control start. To prevent rise detection at
a hardware logic control start, set "Initial State" to "High".

9 CREATING A HARDWARE LOGIC
9.1 Main Blocks in the Hardware Logic Outine Window 95

The meaning of each icon is as follows.

Icon Description

The "Outline" icon indicates that the terminal or block is the one for the hardware logic outline window.
Outline

The "Multi function" icon indicates that the terminal or block is the one for multi function counter block detail windows.
Multi function




1 FuncTIONS

This chapter describes the details on the functions that can be used in the flexible high-speed I/O control module and their
setting methods.

1.1 Modes

The flexible high-speed I/O control module has the normal operation mode and inter-module synchronous mode. Change the
mode according to the function used.

Normal operation mode

This mode is for performing the hardware logic control.

Inter-module synchronous mode

This mode is for synchronizing the control timings of various functions of multiple modules according to the inter-module
synchronization cycle.

Mode transitions

The mode is determined depending on whether the flexible high-speed 1/O control module is selected for a synchronization
target module in GX Works3 after the power-on or the CPU module is reset.

O [System Parameter] = "Inter-module Synchronization Setting” = "Inter-module Synchronization Setting" = "Select
Inter-module Synchronization Target Module"

Select Inter-module Synchronization Target Module Mode
"Do not Synchronize" (default value) Normal operation mode
"Synchronize" Inter-module synchronous mode

Update timings of the X/Y signals and Hardware logic area

The update timings of the X/Y signals and Hardware logic area (Un\G1000 to Un\G1099) differ depending on the mode. The
following table lists the update timing in each mode.

Device Update timing
Inter-module synchronous Normal operation mode
mode
X signal X0 to XF 1ms 100us
X10 to X1F When the inter-module
synchronization cycle is started
Y signal YO0 to YF 1ms
Y10 to Y1F Immediately after the completion of a

synchronous interrupt program

Hardware logic area (High speed Control data Immediately after the completion of a | 100us
area) (Un\G1000 to Un\G1029) synchronous interrupt program

Monitor data 1ms
Hardware logic area (Low speed Control data 1ms 1ms

area) (Un\G1030 to Un\G1099) Monitor data

1.2 Hardware Logic Control Function

Users can create the hardware logic to perform a desired control with the configuration tool.
For details, refer to the following.
(=5~ Page 141 CREATING A HARDWARE LOGIC

1 FUNCTIONS
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1.3  Continuous Logging Function

This function collects the status of the Output terminal of the external input blocks (IN 0 to IN B) continuously at a specified

interval.

Collecting logging data
Logged data is stored in Continuous logging data storage area (Un\G15020 to Un\G25259).

EStoring data to the buffer memory
Logged data is temporarily saved in the module and stored in Continuous logging data storage area (Un\G15020 to
Un\G25259), from the start address in increments of 64 points.

FE EEE ...
| | |
| | |
: v .
. Un\G15020
' ) 5120
. points
" Un\G20139
@) 'oume20140 [ |47
: @) o120
: points
» Un\G25259 .
| |
| | | |
| | |

(1) Continuous logging data storage area (A side) (5120 points)
(2) Continuous logging data storage area (B side) (5120 points)

(3) After 5120 points of data are stored in the B side, the data in the A side is overwritten from its start address.

In logging data of 1 point, the High/Low state of the Output terminal of IN O to IN B is stored as follows.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0

[o] o] o] o[ng[inaline[ina|inz]ine|ins|ina|ina|inz|in1]ino|

« V AL \/ J
(1) @)

(1) 0 is stored in b12 to b15.

(2) The High/Low state of each terminal is stored.

ENotification of logging data storage
+ After logging data for 5120 points is stored in the logging data storage areas (A side), the value in 'Continuous logging data

A side storage flag' (Un\G15012) is changed from Storage not completed (0) to Storage completed (1).
« After logging data for 5120 points is stored in the logging data storage areas (B side), the value in 'Continuous logging data
B side storage flag' (Un\G15013) is changed from Storage not completed (0) to Storage completed (1).

HETransfer of logging data
Logging data can be transferred into the file register (ZR) of the CPU module with a function block (FB). Thus, continuous
logging data for 10240 points or more can be collected. (==~ Page 24 Transfer of continuous logging data)

1 FUNCTIONS 1
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Starting continuous logging

1. Write the hardware logic to the module and start hardware logic control. When the hardware logic control starts, the

value in 'Continuous logging status monitor' (Un\G15010) changes from Disabled (0) to Start request waiting (1).
2. Set the continuous logging cycle (1us (0) to 1000us (3)) in 'Continuous logging cycle setting' (Un\G15008).

3. Changing the value in 'Continuous logging start/stop request' (Un\G15009) from Stop request (0) to Start request (1)
starts the continuous logging on the set continuous logging cycle. At this time, the value in 'Continuous logging status
monitor' (Un\G15010) changes from Start request waiting (1) to In progress (2).

At the start of continuous logging, the values stored in the following buffer memory areas are initialized (cleared to 0).

« 'Continuous logging data A side storage flag' (Un\G15012)

« 'Continuous logging data B side storage flag' (Un\G15013)

« 'Continuous logging data points' (Un\G15014, Un\G15015)

HEWhen a value out of range is set in Continuous logging cycle setting

When a value out of range is set in 'Continuous logging cycle setting' (Un\G15008) and the value in 'Continuous logging start/
stop request' (Un\G15009) is changed from Stop request (0) to Start request (1), the continuous logging cycle setting range
error (error code: 10D6H) occurs and the continuous logging does not start.

EDisabling continuous logging

When Disabled (0) is stored in 'Continuous logging status monitor' (Un\G15010) and the value in '‘Continuous logging start/

stop request' (Un\G15009) is changed from Stop request (0) to Start request (1), an error occurs and the continuous logging
does not start.

When one of the following conditions is satisfied, Disabled (0) is stored in 'Continuous logging status monitor' (Un\G15010).
+ During control of a hardware logic that uses Hardware logic area (High speed area) (Un\G1000 to Un\G1029)

 During control of a hardware logic that uses an SSI encoder block

* During simulation

« During logic analyzer function execution

 The flexible high-speed I/O control module is set as a target of inter-module synchronization.

 During hardware logic control stop

« A/D conversion value logging in progress

1 FUNCTIONS
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Operation of continuous logging

When logging data is stored in Continuous logging data storage area (Un\G15020 to Un\G25259), 'Continuous logging data
points' (Un\G15014, Un\G15015) is refreshed for each data storage.

'Continuous logging data points' (Un\G15014, Un\G15015) indicates the number of data stored in Continuous logging data
storage area (Un\G15020 to Un\G25259).

After data for 5120 points is stored in continuous logging data storage areas, the value in 'Continuous logging data A side
storage flag' (Un\G15012) or 'Continuous logging data B side storage flag' (Un\G15013) is changed from Storage not
completed (0) to Storage completed (1).

‘Continuous logging start/stop
request’ (Un\G15009) Stop request (0% Start request (1) \

‘Continuous logging status Start request \><
\

monitor' (Un\G15010) waiting (1) In progress (2)

Continuous logging data storage

area (A side) E<—>< Data are being stored in A side. >
(Un\G15020 to Un\G20139) -(A)

Continuous logging data storage
area (B side)
(Un\G20140 to Un\G25259)

Data are being stored |
in A side.

T
'
'
i
:
< Data are being stored in B side. >

»'@
L

5120 points 5120 points

'Continuous logging data A side

storage flag' (Un\G15012) Storage not completed (0)

Storage completed (1) completed (0)

'Continuous logging data B side

Storage J
storage flag' (Un\G15013)

completed (1)

'
'
'
'
!
0
'
:
Storage not
" . B)
'
'
'
Y
X
'
'
'
'

'Continuous logging data points'
(Un\G15014, Un\G15015)

(A) The data is stored in Continuous logging data storage area (Un\G15020 to Un\G25259) "1024 x 'Continuous logging cycle monitor (us)' (Un\G15011)" (us)
behind the actual continuous logging start timing.

(B) After the logging data is read, the program sets 0 in 'Continuous logging data A side storage flag' (Un\G15012) or 'Continuous logging data B side storage
flag' (Un\G15013).

ECounting the continuous logging data points
After counting up to 3600000000, 'Continuous logging data points' (Un\G15014, Un\G15015) increases by 64 starting from 0
again.

[Ex]

0—64—128— to —-3599999936—3600000000—64— to

Pointp

When 1us (0) is set in 'Continuous logging cycle setting' (Un\G15008), the maximum value 3600000000 of
'Continuous logging data points' (Un\G15014, Un\G15015) indicates that logging of 3600 seconds (1 hour)
has been completed.

HEWhen a trigger start request of the logic analyzer function is issued during execution of
continuous logging

The trigger start error during continuous logging (error code: 10D5H) is output and the trigger start request is ignored. The

continuous logging does not stop.

1 FUNCTIONS 21
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Stopping continuous logging
Changing the value in 'Continuous logging start/stop request' (Un\G15009) from Start request (1) to Stop request (0) stops

continuous logging. After continuous logging is stopped, the data that was partially logged is stored in buffer memory areas
and the value in 'Continuous logging data points' (Un\G15014, Un\G15015) is refreshed to the number of data points that was
logged by the time the stop request was accepted. In addition, 0 is stored in the data areas later than the acceptance of the
stop request.

Continuous logging stops in either of the following conditions as well.

* When simulation is executed during execution of continuous logging

* When hardware logic control stops during execution of continuous logging

[Ex]

A continuous logging stop request is accepted when data for 105400 points has been logged after continuous logging started.

-
1st data
2nd data
3rd data
' '
. : .
t » | 5120 points
1) ——» 3000th data
0
' 1
' .
0
N __
(1) A stop request is accepted.
'
'Continuous logging start/stop y
request' (UM\G15009) Start request (1) >:< Stop request (0)
< ) (A) >
< P
‘Continuous logging status ! o
monitor' (UMG15010) In progress (2) K Start request waiting (1)
'
Continuous logging data storage ' e bong SioredT !
area (A side) < Data are being stored in A side. m:% ii':tgofe‘:? n
(Un\G15020 to Un\G20139) ' ! - - |
Continuous logging data storage |
) '
area (B side) Data are being stored in B side>\ 3000 points 2120 points
(Un\G20140 to Un\G25259) r <« P4
5120 points L > 5120 points
<

i

.

'Continuous logging data A side

storage flag' (Un\G15012) Storage not completed (0)

'Continuous logging data B side

storage flag’ (Un\G15013) Storage not completed (0)\><Storage completed (1><

'Continuous logging data points'

(Un\G15014, UM\G15015) 102336

102400 105272 105336 105400

(A) Even though the stop request is issued, continuous logging does not stop immediately. Continuous logging stops when the data for 5120 points has been
stored in the continuous logging data storage area in which data is being stored.
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HRestarting continuous logging
To restart continuous logging after stopping it, perform the following operations.

1. Check that the value in 'Continuous logging status monitor' (Un\G15010) is Start request waiting (1).

2. Change the value in 'Continuous logging start/stop request' (Un\G15009) from Stop request (0) to Start request (1).
When the value in 'Continuous logging status monitor' (Un\G15010) is In progress (2), the start request is ignored.

After continuous logging is restarted, values are stored in Continuous logging data storage area (A side) (Un\G15020 to

Un\G20139) from the start address. When continuous logging is restarted, the following buffer memory areas are initialized

(cleared to 0).

« 'Continuous logging data A side storage flag' (Un\G15012)

« 'Continuous logging data B side storage flag' (Un\G15013)

« 'Continuous logging data points' (Un\G15014, Un\G15015)

The values before the restart of continuous logging are held in Continuous logging data storage area (Un\G15020 to

Un\G25259). Thus, before referring to the logging data, check that Storage completed (1) has been stored in 'Continuous

logging data A side storage flag' (Un\G15012) again.

1 FUNCTIONS 2
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Transfer of continuous logging data

Logging data can be transferred into the file register (ZR) of the CPU module by using the following items.
 Function block for continuous logging data transfer (M+RD40PD01_ReadContinuousLogging)
* Interrupt function

Transfer of data with the function block

The function block for continuous logging data transfer continuously transfers logging data into the file register (ZR) of the
CPU module in the storage order of logging data (A side — B side — A side ---). Set the number of data points to be
transferred into the CPU module considering the capacity of the file register of the CPU module in use.

(1 @)

5 : .

. ! (3) (8

E v =

| Continuous logging data o N Continuous logging data
| storage area (A side) storage area (A side)

: (3]

E Continuous logging data 2 o Continuous logging data
' storage area (B side) " storage area (B side)

E - o

-------------- Continuous logging
data storage area (A side)

(1) Flexible high-speed I/0O control module (buffer memory)
(2) CPU module (file register (ZR))
(3) The function block transfers data into the file register in the order of @ > @ —->©—O--..

Point
* For the file register capacity setting, refer to the MELSEC iQ-R CPU Module User's Manual (Application).
* For details on the function block for continuous logging data transfer, refer to the MELSEC iQ-R Flexible
High-Speed 1/0 Control Module Function Block Reference.
24 1 FUNCTIONS
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EProgram example to transfer data with the function block

[Ex]

To start the continuous logging and copy logging data for 102400 points and register them in the file register (ZRO to

ZR102399) of the CPU module continuously

* Label settings

Classification

Label name

Description

Device

Module label

RD40PDO01_1.uContinuousLoggingStartStopRequest_D

Continuous logging start/stop request

UO\G15009

Label to be defined

Define global labels as shown below:

Label Mame Data Tvpe Clazs Aszizgn (Device/Label)
G bContinuosLozgingStart=Stop  [Bit . |WAR GLOBAL - M1
G bReadFbER Bit . |WAR GLOBAL » (W20
G bReadReady Bit . |WAR GLOBAL - [hi21
G bCompleteReadlozzing Eit . |WAR GLOBAL - [hA22
G udCormpletel oePoints Double Word [Unsiened]/Bit Strine [32-bit] | . [VARGLOBAL D0
G bErrReadlozzing Bit . |WAR GLOBAL ~ |F
G uCantinuosLogzingFbErrCode [Ward [Unsigned]/Bit String [16-bit] |vARGLOBAL - D2
* Program example
M_RD40PDO1_ReadContinuousLogging_00A_1  ( M+RD40PDO1_ReadContinuousLogging_00.
Read Continuous Logging FB
©)
Gbeéf‘a"Fb G_bReadReady
M20 M21
— B:i_bEN 0_bENOB
G_bCompleteReadLogging
RD40PDO1
- M22
{ } DUT:i_stModule 0_bOK:B
G_udComple
teLogPoints
{ k0  }up:i udpataAddr o_udCompleteLogPoints:UD [{ DO}
G_bErrReadLogging
R FO
{ K20} uwi_uReadPoints o_bEmB
G_uContinuo
sLoggingFbE
rrCode
ouemauw[{ D2}
G_bContinuo
sLoggingIStar szzgyadR KT RD40PDOT_1.uContinuousLo
(198) l’atrop vt MOV ggingStartStopRequest_D
t U0\G15009
G_bComplet
eReadLoggin KO RD40PDO1_1.uContinuousLo
e By ggingStartStopRequest_D
" U0\G15009

G_bReadFbEn

(232)

M20

©)

'G_bReadFbEn' (M20) is turned on and the function block for continuous logging data transfer is started.

(198) After the function block becomes in start state, 'G_bContinuousLoggingStartStop' (M10) is turned on to start the continuous logging.
If data omission occurs during the continuous logging because of the processing time of another scan program or interrupt program, the function block
turns on 'G_bErrReadLogging' (F0), and this stops the read of logging data.

(215) After the transfer of the logging data for 102400 points is completed, the continuous logging and the function block are stopped.

1 FUNCTIONS
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HPrecautions for creating the program
» The function block for continuous logging data transfer reads out the data to the file register each time 5120 data points are

stored in the flexible high-speed I/O control module. The approximate processing time of the function block is obtained by
adding up the required time of following instruction operations used in the function block: 5.12 times of the FROM
instruction (1000 points)*1, 7 times of the FROM instruction (1 point)*1, 3 times of the TO instruction™". If the exact
processing time is required, add up the processing time of all instructions used in the function block. For details on the
processing time of each instruction used in the function block, refer to the MELSEC iQ-R Programming Manual (CPU
Module Instructions, Standard Functions/Function Blocks).

Item

Calculation formula

Processing time (as a guide) of the function
block for continuous logging data transfer

= (Processing time of the FROM instruction (1000 points)) x (5.12 times) + (Processing time of the FROM
instruction (1 point)) x (7 times) + (Processing time of the TO instruction (1 point)) x (3 times)

=556ps ' x512+4.3us " x7+2.7us" x 3

=322.872pus

» To prevent logging data omission,

create the program so that the function block is executed once or more times in 3.9ms™2.

(The processing time of this program must be 3.9ms "2 or shorter including the processing time of the function block.)
*1  Maximum processing time of each instruction is used for the calculation. (L1 MELSEC iQ-R Programming Manual (CPU Module
Instructions, Standard Functions/Function Blocks))
*2 This value is for when the continuous logging is executed every 1us cycle. When using the continuous logging cycle different from 1ps,
calculate a reference value (ms) using the following calculation formula.
Reference value (ms) = (Continuous logging cycle (us) x 5120 (points)) + 1000 - 1.1 (ms)
This processing time is a value for the case when the program consists of only the function block for continuous logging data

transfer. If other processing is added to the program, or another program is added, the processing time becomes longer.
Please consider an actual application and configure the system.

1 FUNCTIONS
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Transfer of data with the interrupt function

The interrupt program is executed on the timing when the logging data for 5120 points are stored in the buffer memory. Thus,

logging data can be transferred into the file register (ZR) without depending on the scan time.

For the interrupt program, do not use the function block for continuous logging data transfer because the function block does

not operate properly by doing so.

EProgram example to transfer data with the interrupt function

[Ex]

To start the continuous logging and repeat the following operation: copying logging data for 102400 points and registering
them in the file register (ZR0 to ZR102399) of the CPU module continuously

* Label settings

Classification Label name Description Device
Module label RCPU.stSM.bAfter RUN1_Scan_ON ON for one scan after RUN SM402
RD40PDO01_1.uContinuousLoggingStartStopRequest_D Continuous logging start/stop request Un\G15009
RD40PDO01_1.uContinuousLoggingASideStorageFlag_D Continuous logging data A side storage Un\G15012
flag
RD40PDO01_1.uContinuousLoggingBSideStorageFlag_D Continuous logging data B side storage Un\G15013
flag
Label to be defined Define global labels as shown below:
Label Mame Data Tvpe Clazs Aszizgn (Device/Label)
Gi_udWWriteStartPosition Double Word [Signed] . |WARGLOBAL - |D10
G_udWritePosition Double Word [Unsigned]/Bit String [32-bit] | . [VAR GLOBAL ~ |D20
G udSaveFileRezisterMaxalue |Double Word [Unsizned]/Bit String [32-bit] | . |[vAR GLOBAL ~ |D30
Gi_udWriteEndPosition Double Word [Signed] o |WAR GLOBAL - D40
G _bErrorDetection Eit: L |WAR GLOBAL - [FO
G bContinuosLoggingStartStop  (Bit . |WARGLOBAL - [MD
GwlogzingReadsided Word [Signed] L |WARGLOBAL - |UCANGTEO20
GwlogzingRead=ideB Word [Signed] L VAR GLOBAL - |UONG20140
G_udWritePositionindex Double Word [Unsigned]/Bit String [32-bit] | . [VAR GLOBAL - |24
G wSaveFileRegisterPluslhdex  |Word [Signed] o VAR GLOBAL v [7ROZZA
* Application setting
Item Setting WValug
= Joter—moedulc 5 yocromzior fiarcior Hardware iogic controi function in accordance with the mier—moduic ization cycle.
Hardware logic control selection during synchronization error occurrence  Hardware logic contral continue
= Online module chanee The module can be changed without the system being stopped.
Hardware logic contral auta restoration executed/unexecuted Enable
= GCG-Link IE Field Network head module mn=tallation setting Set action when CG-Link IE Field Hetwork head module is installed and using.
Hardware logic contral at disconnection enable/disable Dizable
GPU error output mode setting Clear
= Gontinuous logeing ntermupt settineg Set wheter to send interruptionrequests when continuous logeing data are stored.
Continuous logeing data storage interrupt enable/disable Enable
* Interrupt setting
Mo Condition tarest setting Interruption pointer
i Sl device terminal 0(SI) i
2 31 device terminal 1(SI1)
] 51 device terminal 2(S12)
4 51 device terminal 3(SI3)
5 51 device terminal 4(SI4)
i 1 device terminal G(SI5)
7 51 device terminal G(SIE)
3 Sl device terminal WSI?)
9 Gantinuous Ingging data storage 50
1 FUNCTIONS
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» Scan program

RCPU.stSM.bAfter R

UN1_Scan_ON 150 K
(0) SM402 SIMASK
El
KO G_udWriteStartPosition
DMOV
D10
G_udWriteSt G_udWritePosition
DMOV artPosition
D10 D20
K102400  G_udSaveFileRegisterM
DMOV axValue
D30
. . RD40PDO01_1.uContinuo
GibCosn:;r:‘usons)Loggm usLoggingStartStopRequ
(127) g P est_D.0
I.vl(.J U0\G15009.0
G—bcg"sntg?‘“s";';)"ggi" G_udWritePo G_udWriteEndPosition
(144) Mo DMOV sition
H D20 D40
G_udWriteSt G_udWritePosition
DMOV artPosition
D10 D20
(187) FEND

(0) The settings are configured as follows by the contact turning on for one scan after RUN.
- 'G_udWriteStartPosition' (D10) is set to 0 so that ZRO is set as the start position of the save destination file register.

- The value in 'G_udWriteStartPosition' (D10) is set in 'G_udWritePosition' (D20) so that the write position of the file register is initialized.

- The maximum number of storage data points of the save destination file register is set to 102400.

(127) 'G_bContinuousLoggingStartStop' (M0) is turned on at the desired timing to start the continuous logging, and the continuous logging is started.
'G_bContinuousLoggingStartStop' (M0) is turned off at the desired timing to stop the continuous logging, and the continuous logging is stopped.

(144) After the continuous logging is stopped, the operations are performed as follows.

- The write position of the file register where the continuous logging is stopped is stored in 'G_udWriteEndPosition' (D40).
- The value in 'G_udWriteStartPosition' (D10) is set in 'G_udWritePosition' (D20) so that the write position of the file register is initialized.
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* Interrupt program

150 RD40PDO01_1.uContin RD40PDO01_1.uContin
uousLoggingASideSto uousLoggingBSideSto G_bErrorDetection
rageFlag_D.0 rageFlag_D.0
(189 yoats012.0 U0\G15013.0 SET
i i Fo
G_bErrorDetection G_udSaveFil G_udWriteP G_udWritePo G_udWritePositionIndex
eRegisterMax osition sition
(240) Fo D>_U Value DMOV
7T D30 D20 D20 74
RD40PDO01_1.uCon
tinuousLoggingASid G_wlogging G_wSaveFile K5120
eStorageFlag_D.0 ReadSideA RegisterPlusl
U0\G15012.0 BUCE ndex
tr U0\G15020 ZR0Z74
RD40PDO01_1.uContinuo
usLoggingASideStorage
RST Flag_D.0
U0\G15012.0
RD40PDO01_1.uCon
tinuousLoggingBSid G_wLogging G_wSaveFile K5120
eStorageFlag_D.0 ReadSideB RegisterPlusl
UO\G‘.15.013.0 SO ndex
nr U0\G20140 ZR0ZZ4
RD40PDO1_1.uContinuo
usLoggingBSideStorage
RS Flag_D.0
U0\G15013.0
K5120 G_udWritePosition
D+_U
D20
G_udSaveFileRegiste G_udWritePo G_udWriteSt G_udWritePosition
476) =\U rMaxValue sition DMOV artPosition
D30 D20 D10 D20
(503) IRET
(504)
{END-

(189) An interrupt occurs each time logging data for 5120 points are stored in the buffer memory. In addition, if both 'Continuous logging data A side storage flag'
(Un\G15012) and 'Continuous logging data B side storage flag' (Un\G15013) are on, it is regarded as a logging data omission and 'G_bErrorDetection’

(FO) is turned on. In such a case, the logging data transfer is stopped.

(240) The logging data is transferred to the file register. The 5120 logging data points are transferred per interrupt. The transfer is repeated until the data is

transferred to ZR102399.

(476) When logging data transfer for 102400 points (ZR0 to ZR102399) is completed, the value in 'G_udWriteStartPosition' (D10) is set in 'G_udWritePosition'

(D20).
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HPrecautions for creating the program
« Each time 5120 logging data points are stored in the flexible high-speed I/O control module, an interrupt program is

executed and the data is transferred to the file register. The approximate instruction processing time of the interrupt
program is obtained by adding up the processing time of instructions accessing the buffer memory areas in the interrupt
program (equivalent to a value of "5.12 times of FROM instruction (1000 points)*1 + 5 times of FROM instruction (1 point)*1
+ 1 time of TO instruction (1 point)”") and the processing time of the IRET instruction. If the exact instruction processing
time is required, add up the processing time of all instructions used in the interrupt program. For details on the processing
time of each instruction used in the interrupt program, refer to the MELSEC iQ-R Programming Manual (CPU Module
Instructions, Standard Functions/Function Blocks).

The approximate processing time of the interrupt program is obtained by adding both the interrupt overhead time and the
refresh processing time (when the refresh processing is set) at the interrupt execution to the instruction processing time of
the interrupt program. The interrupt overhead time and the refresh processing time at the interrupt execution vary
depending on the parameter settings of the CPU module. For details, refer to MELSEC iQ-R CPU Module User's Manual
(Application).

The following table provides a calculation example for when the interrupt overhead time is 20.6us and the refresh
processing time at the interrupt execution is Ous.

Item Calculation formula
Instruction processing time (as a guide) of | = (Processing time of the FROM instruction (1000 points)) x (5.12 times) + (Processing time of the FROM
the interrupt program instruction (1 point)) x (5 times) + (Processing time of the TO instruction (1 point)) x (1 time)

+ (Processing time of the IRET instruction) x (1 time)
=556us ' x512+4.3us T x5+2.7us x 1 +2.2us™ x 1

=311.072us
Processing time (as a guide) of the = (Instruction processing time (as a guide) of the interrupt program) + (Interrupt overhead time)
interrupt program + (Refresh processing time at the interrupt execution)

=311.072us + 20.6us + Ous

=331.672ps

 To prevent logging data omission, create the program so that a series of processing of the interrupt program (from the start

to the completion) takes place within 4.02ms 2 after an interrupt factor (storage of 5120 continuous logging data points)
occurs.

*1  This value indicates the maximum processing time of each instruction. (L1 MELSEC iQ-R Programming Manual (CPU Module

Instructions, Standard Functions/Function Blocks))

*2 This value is for when the continuous logging is executed every 1us cycle. When using the continuous logging cycle different from 1ps,

calculate a reference value (ms) using the following calculation formula.
Reference value (ms) = (Continuous logging cycle (us) x 5120 (points)) + 1000 - 1.1 (ms)

This processing time is a value for the case when the program consists of only the interrupt program which transfers
continuous logging data. If other processing is added to the program, or another program is added, the processing time
becomes longer. Please consider an actual application and configure the system.

1 FUNCTIONS
1.3 Continuous Logging Function



Saving continuous logging data

The logging data stored in the file register (ZR) can be written into an SD memory card as a CSV file and checked with
spreadsheet software.

Use the SP.FWRITE instruction to write the data into the SD memory card. For details on the SP.FWRITE instruction, refer to
the following.

[T1 MELSEC iQ-R Programming Manual (CPU Module Instructions, Standard Functions/Function Blocks)

Restrictions

The maximum response delay time of interrupt during the execution of continuous logging is 200ps.
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1.4 AID conversion value logging function

This function logs A/D conversion values of analog input modules on the same base, based on the output timing of the multi
function counter block.

Multiple data points can be read out at the logging data storage timing without using Sl device terminals in the hardware logic
or interrupt programs. This reduces the processing load on the CPU module.

Overview

The A/D conversion values of the analog input modules are logged by the flexible high-speed I/O control module. The target
A/D conversion values are the digital output values or digital operation values stored in the buffer memory of the analog input
modules.

The flexible high-speed I/O control module executes logging at the timing when the condition is satisfied (rise) for the output
terminals of the multi function counter block.

Conversion cycle

O

Analog input module

Analog input

v

Time

Digital output value
or
Digital operation value

) O.0.0.0.0.0.0.08 0

Counter0to 7
Output terminal
Flexible high-speed 2)

1/0 control module

-
— 1
_’,I.._.__..’

Time

v

ADCValue logging
data storage area

1st point of data |[¢——
2nd point of data

A

(1) The conversion cycle changes according to the type of analog input module and the number of A/D conversion enabled channels.
(2) Specify the multi function counter block to be used in the module parameters.

This function specifies one analog input module, and specifies and uses up to two locations from the specified module's input
channels. A/D conversion values can be logged under separate logging conditions for each specified channel.

The logging conditions of this function are divided into No.1 and No.2 and are set individually with module parameters. This
function is described using the No.1 module parameter, buffer memory addresses, and module labels.

Usable analog input modules

The analog input modules that can log A/D conversion values using this function are listed below.

* R60AD4

* R60ADVS

* R60ADI8

+ R60ADH4

Point/@
If the above analog input modules are operating in Q compatible mode, A/D conversion value logging cannot
be performed.
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Setting method

Set the following items to use this function.

1. Configure the system to meet the following conditions, and set up the module configuration diagram of the engineering
tool.

» Use an analog input module that can use this function.

» Mount the flexible high-speed 1/0 control module and the analog input module on the same base.

2. Create the hardware logic
Create the hardware logic to generate the timing to perform A/D conversion value logging. (==~ Page 34 Create the hardware

logic.)

3. Set the module parameters.

Set the module parameters related to the A/D conversion value logging function of the flexible high-speed I/O control module.
(==~ Page 35 Setting the module parameters)
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Create the hardware logic.

Create the timing for logging A/D conversion values by using the multi function counter block. The explanation of this function

uses the wiring for when logging A/D conversion values at the timing of 2-phase multiple of 4 + pulse that is input to IN O, IN 1
as shown below.

EHardware logic outline window

Phase A MO Counter_0(16bit_Unsigned)
input pulse
Logic Select [Non-[nvers\on v] Z Rl Outputd
Inputl EventD
szﬁhase Multiple of 4 -]
Filter Time [ LatchD Eventl
IIOkPDS '] Latchl Event2
Initial State I'-O“’ -] Eventd Event3
Eventl P.G. Output
Phase B IN 1 Event2
input pulse Logic Select [Non—[nverswon '] Event3
IZfPhase Multiple of 4 -] Absolute Encoder
Filter Time [
[lokpps v]
Initial State I'—°“’ -]
Block Variable name Setting value Description
INO Logic Select Non-Inversion Default value
Filter Time 2-Phase Multiple of 4 Set this variable to 2-phase multiple of 4.
10kpps Set according to the specifications of the input pulse.
Initial State Low Default value
IN 1 Same as IN O
Point;3

» The multi function counter block to be used can be either 16 bit (signed/unsigned) or 32 bit (signed/
unsigned).
» The A/D conversion value logging function can be used even with settings of external input blocks other

than the above. The timing of logging can be changed by changing the settings of the external input block
according to the usage environment.

EMulti function counter block detail window (multifunction counter block_0)

Input_Signal Ewent

Inputa || InputA Detector Select Outputd 4 outputo
Inputd Detector Select outputt ||

e

Block Variable name Setting value Description
Input 0 — — —
Input 1 — — —
Input_Signal_Event Detector Select 2-Phase Multiple of 4+ « Set Detector Select (upper side) to 2-phase multiple of 4+.
« Setting is not required for Detector Select (lower side).
Output 0 — — —
Point/@

« Set Detector Select according to the specifications of the device (such as encoder) to be connected to the
external input terminal.

» The A/D conversion value logging function can be used even with settings of input signal events other than
the above. The timing of logging can be changed by changing the settings of the input signal events
according to the usage environment.
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Setting the module parameters

The module parameters of the flexible high-speed 1/0O control module and the analog input module are shown below. Set the

module parameters shown in this section.

HFlexible high-speed I/O control module

The following table shows the module parameters of the flexible high-speed I/O control module.

Item

Description

Setting range

Analog input module mounting slot number
setting

Set the slot number of the analog input module on the same base to be
used for the A/D conversion value logging function.

Slot 0 to slot 11

No.1 ADCValue logging enable/disable

Set whether to enable or disable the A/D conversion value logging
function.

Disable, enable

No.1 ADCValue logging counter setting

Sets the multi function counter block used for timing detection for
logging A/D conversion values.

Counter_0 to Counter_7

No.1 ADCValue logging channel setting

Set the channel number of the analog input module for A/D conversion
value logging.

CH1 to CH8

No.1 ADCValue logging target setting

Set the logging target data of the analog input module for A/D
conversion value logging.

Digital output value, Digital operation
value

No.1 ADCValue logging area switching
method setting

Set the switching method for the ADCValue logging data storage area
(A side/B side).

Automatic switching, Trigger switching

No.1 ADCValue logging area switching

If "Trigger switching" is set for "ADCValue logging area switching

Disable external input, Enable external

condition setting method setting", set the switching condition for the ADCValue logging input
data storage area.
No.1 ADCValue logging area switching When "Enable external input” is set for "ADCValue logging area INOtoINB

external input setting

switching condition setting", set the external input block to be used for
switching.

HAnalog input module

Set "A/D conversion enable/disable setting" for analog input module logging to "A/D conversion enable".

1.4 A/D conversion value logging function
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A/D conversion value logging operation

The following shows the operation of this function.

A/D conversion value logging start

A/D conversion value logging starts when 'Hardware logic control start request' (Y4) is turned on. As soon as hardware logic
control starts, Enable (1) is stored in 'No.1 ADCValue logging enable/disable monitor' (Un\G170).

When A/D conversion value logging starts, A/D conversion values are logged whenever the output condition (rise) of multi

function counter 0 is satisfied.

Flexible high-speed 1/0O control module

High
IN 0 (phase A pulse)
Low
High ! )
IN 1 (phase B pulse) :
Low -
' 1)
High )4 )4
Output 0 T_I T_I
(Counter_0) Low | |
(4 L@
@ / @, @) / L9
No.1 ADCValue logging : : |

data storage area
(Un\G30000 to Un\G38191)

\ \
Analog input module \ > (3) \ )(3)

Digital output value
or Update at the conversion cycle
Digital operation value

1) The output condition of multi function counter 0 is satisfied by the 2-phase multiple of 4+ pulse, and output O rises.

2) The rise of output 0 (multi function counter 0) is the A/D conversion value acquisition timing.

3) The acquired A/D conversion value is stored in the No.1 ADCValue logging data storage area (Un\G30000 to Un\G38191).

4) The response time takes up to 10us from the rise of output O (multi function counter 0) until logging to No.1 ADCValue logging data storage area
(Un\G30000 to Un\G38191). The response delay time differs depending on the number for 'No.OO ADCValue logging enable/disable' (Un\G150, Un\G160)
that is set to Enable (1). (The response delay time is 5us maximum when the number is 1, and 10us maximum when the number is 2.)

A/D conversion value logging will not start if the following items are set.

« An empty slot number or the slot number of a module that is not the target analog input module is set for 'Analog input
module mounting slot number setting' (Un\G140). In this case, an analog input module mounting slot number setting error
(error code: 10E1H) occurs.

« Avalue out of the setting range is set for 'No.1 ADCValue logging counter setting' (Un\G151). In this case, a No.1
ADCValue logging counter setting error (error code: 1101H) occurs.

» Avalue out of the setting range is set for 'No.1 ADCValue logging channel setting' (Un\G152). In this case, a No.1
ADCValue logging channel setting error (error code: 1111H) occurs.

Point}@
* By setting the counter timer block and comparison block of the multi function counter block to control the
output conditions, the acquisition timing of A/D conversion values can be adjusted.
* Refer to the following as a wiring example of controlling the acquisition timing of A/D conversion values with
the internal counter.
[Z=" Page 232 A/D conversion value logging
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Operation during A/D conversion value logging

The A/D conversion values acquired at the logging timing of A/D conversion value logging are stored in the ADCValue logging
data storage area for each No. The ADCValue logging data storage area is divided into two sides, A side and B side.

Item Buffer memory address
No.1 ADCValue logging data storage area (A side) 30000 to 34095
No.1 ADCValue logging data storage area (B side) 34096 to 38191

Set the ADCValue logging data storage area switching method with 'No.1 ADCValue logging area switching method setting'
(Un\G154). The switching methods are automatic switching and trigger switching.

HAutomatic switching

This method keeps storing the logging data by switching between the A side and B side every time 4096 points are stored.
This logging method is the best when acquiring logging data at multiple points, such as when inputting cyclic pulses to the
flexible high-speed I/O control module, or when generating cyclic pulses with hardware logic.

[ | ]
" L ]
' v
v Un/G30000 [ | &
. 4096
. ™ points
g 4 Un/G34095
@) 'ouneadoe [ |4
' @ 4096
: points
: Un/G38191 N
| |
| | | |
| | |

AEEEESEEEEE S

(1) After 4096 logging data points are stored in the No.1 ADCValue logging data storage area (A side) (Un\G30000 to Un\G34095), the value of the 'No.1
ADCValue logging data A side storage flag' (Un\G191) changes from Storage not completed (0) to Storage completed (1). The storage location of logging
data is switched to No.1 ADCValue logging data storage area (B side) (Un\G34096 to Un\G38191).

(2) After 4096 logging data points are stored in the No.1 ADCValue logging data storage area (B side) (Un\G34096 to Un\G38191), the value of the 'No.1
ADCValue logging data B side storage flag' (Un\G192) changes from Storage not completed (0) to Storage completed (1).

(3) After 4096 points are stored in the No.1 ADCValue logging data storage area (B side) (Un\G34096 to Un\G38191), data is overwritten in sequence from the
start address of the No.1 ADCValue logging data storage area (A side) (Un\G30000 to Un\G34095).

Point}3

After logging data storage in the ADCValue logging data storage area is completed, save the data in the file
register of the CPU module. After the data has been saved, set the flag of the logging side (either 'No.1
ADCValue logging data A side data storage flag' (Un\G191) or 'No.1 ADCValue logging data B side data
storage flag' (Un\G192)) for which the save was completed to Storage not completed (0).

After that, check that Storage completed (1) is stored again in each flag, and create a program to save the
logging data. (==~ Page 47 Automatic switching program example)
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» Operation from the start of logging to the start of storage on B side

ON
'Hardware logic control
start request' (Y4) OFF

'Hardware logic control
flag' (X4) OFF

‘No.1 ADCValue logging

enable/disable monitor' Enabled (1)
(Un\G170) \ K§<
Disabled (0)

‘No.1 ADCValue logging Storine dota
data storage monitor' . . . oring data in
(Un\G190) V\ Storing data in A side (1) 9/' B side (2)

Logging ON

Output 0
stopped (0)
(Counter_0) OFF \ \

Digital operation value
(analog input module)

d4095 d4096 d4097

0 % d1is store% d2is stored\>§ d3 is stored % ids42t?)\r:ed d4096 is stored\
O << c 7

I GRED G GER  R E

/) 9/1 /
/ ~

Storage not completed (0) /

No.1 ADCValue logging
data storage area (A side)
(Un\G30000 to Un\G34095)

A

'No.1 ADCValue logging
data A side storage count
value' (Un\G193)

4096

‘No.1 ADCValue logging
data A side storage flag'
(Un\G191)

Storage completed (1)

'
><
'
'
'
X
'
'
'
X
’ // \
No.1 ADCValue logging E
data storage area (B side) 0 q4097
(Un\G34096 to Un\G38191) | is stored
'
. e
X
'
'
'
'
X
'

data B side storage count

‘No.1 ADCValue logging
0 \>< 1
value' (Un\G194)

'No.1 ADCValue logging
data B side storage flag'
(Un\G192)

™

Storage not completed (0)

Program for A side data
transfer \ \ \>< 4

Data transfer processing
(4096 points)

@ The A/D conversion values are stored in sequence from Un\G30000 of the No.1 ADCValue logging data storage area (A side) (Un\G30000 to Un\G34095).
Every time A/D conversion value logging is executed, the number of logging points is added to 'No.1 ADCValue logging data A side storage count value'
(Un\G193).

@ After A/ID conversion value logging of 4096 points is completed, Storage completed (1) is stored in 'No.1 ADCValue logging data A side storage flag'
(Un\G191). From the 4097th point onward, the data is stored in the No.1 ADCValue logging data storage area (B side) (Un\G34096 to Un\G38191).

© When A/D conversion value logging to B side starts, B side storage in progress (2) is stored in 'No.1 ADCValue logging data storage monitor' (Un\G190),
and switching to the B side is reported.

@ Configure an interlock for Storage completed (1) being stored in 'No.1 ADCValue logging data A side storage flag' (Un\G191), and execute the program that
saves the logging data in the file register of the CPU module.
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» Operation from B side storage in progress to A/D conversion logging stop

'Hardware logic control stop @ ON
request’ (Y5) OFF
ON
'Hardware logic control flag'
(X4) OFF
‘No.1 ADCValue logging
enable/disable monitor' Enabled (1) \>< Disabled (0)
(Un\G170)
‘No.1 ADCValue logging i
data storage monitor' Storing data in B side (2) _Storln_g da:a
(Un\G190) (8] in A side (1) f

Output 0 Logging stopped (0)
(Counter_0)

Digital operation value
(analog input module)

No.1 ADCValue logging data
storage area (A side)
(Un\G30000 to Un\G34095)

\\_—
N~
|

| L N\ A e

A side storage count value' 4096 1

{/ [/ /)

‘No.1 ADCValue logging data Storage Storage not / ‘
{ completed (1) { >< completed (0) / / { /
(Un\G191) \ \/
(6
No.1 ADCValue logging data 4098 44099 44100 d8191 ,
storage area (B side) is stored is stored is stored is stored d8192 is stored
(Un\G34096 to Un\G38191)

‘No.1 ADCValue logging data 1 2 3 4
B side storage count value'

—

A side storage flag'

(Un\G194)

(7]
‘No.1 ADCValue logging data St leted (1
B side storage flag’ (Un\G192) Storage not completed (0) /) \><) orage completed (1)
Program for A side data Data transfer processing >( \ \
transfer (4096 points)

Program for B side data \ \ \>< Data transfer processing
transfer \ \ (4096 points)

@ The A/D conversion values are stored in sequence from Un\G34096 of the No.1 ADCValue logging data storage area (B side) (Un\G34096 to Un\G38191).
Every time A/D conversion value logging is executed, the number of logging points is added to 'No.1 ADCValue logging data B side storage count value'
(Un\G194).

@ During A/D conversion logging to B side, execute the program for that stores Storage not completed (0) in 'No.1 ADCValue logging data A side storage flag'
(Un\G191).

@ After A/D conversion value logging of 4096 points is completed, Storage completed (1) is stored in the 'No.1 ADCValue logging data B side storage flag'
(Un\G192). From the 4097th point onward, the data are stored in the No.1 ADCValue logging data storage area (A side) (Un\G30000 to Un\G34095).

@ When A/D conversion value logging to A side starts, A side storage in progress (1) is stored in 'No.1 ADCValue logging data storage monitor' (Un\G190),
and switching to the A side is reported.

© Configure an interlock for Storage completed (1) being stored in 'No.1 ADCValue logging data B side storage flag' (Un\G192), and execute the program that
saves the logging data in the file register of the CPU module.

@ To stop A/D conversion value logging, turn off 'Hardware logic control start request' (Y4). By stopping A/D conversion value logging, the number of logging
points until conversion stop can be checked.
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HTrigger switching

This storage method switches between ADCValue logging data storage area A side and B side as independent logging areas.
Switching the ADCValue logging data storage area at specific trigger or pulse modulation timing is the best logging method
when acquiring detailed logging data.

_______ v ;
Un\G30000 A/D conversion value 1 '
A/D conversion value 2 '
4096 points A/D conve:rslon value 3 " E
A/D conversion value X il H
Un\G34095 - ¥.... : : 1 (2)
Un\G34096 -z~ - y |
A/D conversion value X + 1 !
A/D conversion value X + 2 !
. A/D conversion value X + 3 '
4096 points : !
A/D conversion value Y o
Un\G38191 -~ --- :

(1) When the trigger condition is satisfied during A/D conversion value logging to No.1 ADCValue logging data storage area (A side) (Un\G30000 to
Un\G34095), storage switches to No.1 ADCValue logging data storage area (B side) (Un\G34096 to Un\G38191). At this time, the value of 'ADCValue
logging data A side storage flag' (Un\G191) changes from Storage not completed (0) to Storage completed (1).

(2) When the trigger condition is satisfied during A/D conversion value logging to No.1 ADCValue logging data storage area (B side) (Un\G34096 to
Un\G38191), storage switches to No.1 ADCValue logging data storage area (A side) (Un\G30000 to Un\G34095). At this time, the value of the 'No.1
ADCValue logging data B side storage flag' (Un\G192) changes from Storage not completed (0) to Storage completed (1).

The following can be used as triggers for switching the ADCValue logging data storage area.

Switching trigger How to use
'No.1 ADCValue logging area switching request' (YD) The rising edge of 'No.1 ADCValue logging area switching request' (YD) can be used as a trigger.
External input (IN O to IN B) The rising edge of the external input (IN 0 to IN B) can be used as a trigger by performing the

following settings.

+ Set 'No.1 ADCValue logging area switching condition setting' (Un\G155) to Enable external input
(1).

« Set the number of external inputs (IN O to IN B) to be used as trigger conditions in 'No.1
ADCValue logging area switching external input setting' (Un\G156).

Point/®
Create a program that, after checking 'No.1 ADCValue logging data A side storage flag' (Un\G191) and 'No.1
ADCValue logging data B side storage flag' (Un\G192) and identifying the side where the logging data is being
stored, acquires the stored data count value from the start address of the ADCValue logging data storage
area. (==~ Page 52 Trigger switching program example)

Precautions

Switch the ADCValue logging data storage area by the time the number of logging points reaches 4096 points. A/D
conversion values exceeding 4096 points will not be logged. Use the automatic switching method when logging A/D
conversion values continue to 4097 points or more.
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» Operation from the start of logging to trigger switching (B side storage start)

'Hardware logic control start ON

request' (Y4) OFF

'Hardware logic control flag' |
(X4) OFF

'No.1 ADCValue logging /\
enable/disable monitor’ \V\>< Enabled (1)

(Un\G170)
Disabled (0)

‘No.1 ADCValue logging
?S:]a\\é;gg)ge monitor' V\>< Storing data in A side (1) 9/>< Storing data in B side (2)
Logging

stopped (O)
OFF

Output 0
(Counter_0)

Digital operation value
(analog input module)

; )
No.1 ADCValue logging data '
storage area (A side) X 0 d1 is stored d2 is stored d3 is stored dX is stored
(Un\G30000 to Un\G34095) !
| / < /
'No.1 ADCValue logging data H <3
A side storage count value' >< 0 \>< 1 \>< 2 3 \>< / / X
(Un\G193) '
|
Trigger to switch a storage ! / /
area for No.1 ADCValue OFF '
logging data | / /
|
'No.1 ADCValue logging data '
A side storage flag' >< Storage not completed (0) / / % \ S;i:z?eeted (1) \
(Un\G191) i X132
! / / \\ \ is stored
No.1 ADCValue logging data ,
storage area (B side) v 0 fiX +1
(Un\G34096 to Un\G38191) i is stored

.
.
'No.1 ADCValue logging data |
.
0

B side storage count value' >< 0 I

(Un\G194)

VA

'‘No.1 ADCValue logging data

TN

B side storage flag' Storage not completed (0) \ \
(Un\G192)
, \ \ L)
Program for A side data Data transfer processing
transfer (X points)

@ The A/D conversion values are stored in sequence from Un\G30000 of the No.1 ADCValue logging data storage area (A side) (Un\G30000 to Un\G34095).
Every time A/D conversion value logging is executed, the number of logging points is added to 'No.1 ADCValue logging data A side storage count value'
(Un\G193).

@ When the switching trigger for the ADCValue logging data storage area rises, Storage completed (1) is stored in 'No.1 ADCValue logging data A side storage
flag' (Un\G191). From the next point (X + 1 point) after the switching trigger rises and onward, the data is stored in the No.1 ADCValue logging data storage
area (B side) (Un\G34096 to Un\G38191).

© When A/D conversion value logging to B side starts, B side storage in progress (2) is stored in 'No.1 ADCValue logging data storage monitor' (Un\G190),
and switching to the B side is reported.

@ Configure an interlock for Storage completed (1) being stored in 'No.1 ADCValue logging data A side storage flag' (Un\G191), and execute the program that
saves the logging data in the file register of the CPU module.

1 FUNCTIONS
1.4 A/D conversion value logging function

41




42

» Operation from B side storage to trigger switching (A side storage start), and until stop

'Hardware logic control stop @ ON
request' (Y5) OFF
ON
‘Hardware logic control flag'
(X4) OFF
‘No.1 ADCValue logging
enable/disable monitor' Enabled (1) \>< Disabled (0)
(Un\G170)

'No.1 ADCValue logging data
storage monitor' (Un\G190) Storing data in B side (2) o Storing data in A side (1) f

N

ON

Logging stopped (0)

Output 0
(Counter_0)

Digital operation value
(analog input module)

No.1 ADCValue logging data
storage area (A side)
(Un\G30000 to Un\G34095)

) \ \ \ N ¥+ 1isstored

‘No.1 ADCValue logging data / \
A side storage count value' X 0 1

[ [/ ||

'No.1 ADCValue logging data ( Storage completed { Storage not completed/ /
A side storage flag' ) 0)

(Un\G191) \ \

No.1 ADCValue logging data

storage area (B side) idsxst:)rse d idsxstt)fe d idsxst:)fe " dY is stored
(Un\G34096 to Un\G38191) / / /

B G A X

Xi// |
|
\
o] |

\
\ A\ e
\

\\_—
S~
I~

X

N

| —T—

'No.1 ADCValue logging data
B side storage count value'
(Un\G194)

Y

2

Trigger to switch a storage
area for No.1 ADCValue OFF
logging data

'No.1 ADCValue logging data

B side storage flag' Storage not completed (0)
(Un\G192)

~_ |

\ \>< Storage completed (1)

)

Program for A side data

transfer Data transfer processing (X points)

Program for B side data

\ Data transfer processing (Y points
transfer P 9 (Yp )

© The A/D conversion values are stored in sequence from Un\G34096 of the No.1 ADCValue logging data storage area (B side) (Un\G34096 to Un\G38191).
Every time A/D conversion value logging is executed, the number of logging points is added to 'No.1 ADCValue logging data B side storage count value'
(Un\G194).

@ During A/D conversion logging to B side, execute the program for that stores Storage not completed (0) in 'No.1 ADCValue logging data A side storage flag'
(Un\G191).

@ When the switching trigger for the ADCValue logging data storage area rises, Storage completed (1) is stored in 'No.1 ADCValue logging data B side storage
flag' (Un\G192). From the next point (Y + 1 point) after the switching trigger rises and onward, the data is stored in the No.1 ADCValue logging data storage
area (A side) (Un\G30000 to Un\G34095). At this time, the stored value in 'No.1 ADCValue logging data A side storage count value' (Un\G193) is reset to 0.

® When A/D conversion value logging to A side starts, A side storage in progress (1) is stored in 'No.1 ADCValue logging data storage monitor' (Un\G190),
and switching to the A side is reported.

© Configure an interlock for Storage completed (1) being stored in 'No.1 ADCValue logging data B side storage flag' (Un\G192), and execute the program that
saves the logging data in the file register of the CPU module.

@ To stop A/D conversion value logging, turn off 'Hardware logic control start request' (Y4). By stopping A/D conversion value logging, the number of logging
points until conversion stop can be checked.
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BStored data count value reset
'No.1 ADCValue logging data A side storage count value' (Un\G193) and 'No.1 ADCValue logging data B side storage count

value' (Un\G194) are reset at the following timings.

ADCValue logging data storage area Reset description
switching method

Common HReset timing

* At hardware logic control start

* When 'No.1 ADCValue logging reset request' (Un\G195) is set from No request (0) to Reset request
O

HReset target

All stored data count values are reset to 0.

Automatic switching HReset timing

When the storage location of logging data is switched and A/D conversion value logging of the 1st point
is executed

HReset target

The stored data count value of the switching destination is reset to 1.

Trigger switching HReset timing

When the trigger condition for the storage location of logging data is satisfied
HReset target

The stored data count value of the switching destination is reset to 0.

HA/D conversion value logging function setting confirmation
The setting details of this function can be checked in the following buffer memory areas.

Buffer memory Reference

'Analog input module mounting slot number setting monitor' (Un\G145) Page 272 Analog input module mounting slot number setting monitor
'No.1 ADCValue logging enable/disable monitor' (Un\G170) Page 276 No.O ADCValue logging enable/disable monitor

'No.1 ADCValue logging counter setting monitor' (Un\G171) Page 276 No.OO ADCValue logging counter setting monitor

'No.1 ADCValue logging channel setting monitor' (Un\G172) Page 277 No.O ADCValue logging channel setting monitor

'No.1 ADCValue logging target setting monitor' (Un\G173) Page 277 No.OO ADCValue logging target setting monitor

'No.1 ADCValue logging area switching method setting monitor' (Un\G174) Page 278 No.O ADCValue logging area switching method setting monitor

'No.1 ADCValue logging area switching condition setting monitor' (Un\G175) Page 278 No.OO ADCValue logging area switching condition setting monitor

'No.1 ADCValue logging area switching external input setting monitor' Page 279 No.OO ADCValue logging area switching external input setting
(Un\G176) monitor

In the following states, 0 is stored regardless of the settings in the above buffer memory areas.
+ Disable (0) is set for 'No.1 ADCValue logging enable/disable’ (Un\G150).
» Hardware logic control is stopped and 'Hardware logic control flag' (X4) was turned off.
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A/D conversion value logging stop

At the same time as hardware logic control stop, A/D conversion value logging operation stops.

If the simulation function is executed during hardware logic control, or if a stop error occurs in the control CPU, A/D
conversion value logging automatically stops.

(==~ Page 120 Simulation function

For details on the hardware logic control stop conditions, refer to the following.

=5~ Page 256 Hardware logic control flag

EWhen stopping A/D conversion value logging without stopping hardware logic control
To stop A/D conversion value logging without stopping hardware logic control, create the hardware logic as shown below. A/D

conversion value logging can be controlled by turning on and off the Y device terminals (Y10 to Y1F).

[Ex]

When using Y device terminal Y10
* Hardware logic outline window

Phase A
. INO Counter_0(16bit_Unsigned] out o
input pulse s L =y vt
— P Non-Inversion Logic Select
Input1 Eventd
2-Phase Multiple of 4 - Delay Ti Unit x Ste 5ns
;.\terpme[ Latcho Event1 lay Time (Unit x Step) | 12.5ns *
10kpps - — — Error-time Output Mode  [oFF =
Initial State [ ow = Event0 Event3 User Address Setting
Eventt P.G. Output
Phase B
! IN1 Event2
input pulse

Logic Select | Non-Inversion

I

Event3

Absolute Encoder

4

2-Phase Multiple of 4
Filter Time

10kpps

I

Initial State Low

4

‘ ouTo Inputo outputo

Inputl Evento

Latchd Eventl

‘ Y10 Latchl Event2

Event0 Event3
Eventl P.G. Qutput
Event2
Event3

Absolute Encoder

Counter_1(16bit_Unsigned)

» Counter block detail window (multi function counter block_0)

Set the same content as shown below.

[=5~ Page 34 Multi function counter block detail window (multifunction counter block _0)
» Counter block detail window (multi function counter block_1)

Input_Signal Ewent

puto || Inputs Detector Select Outputo n
InputB Detector Select outputt ||

e

Block Variable name Setting value Description
Input 0 — — —
Input 1 — — —
Input_Signal_Event Detector Select 1/2-phase multiple of 1(CW/ « For Detector Select (upper side), set phase A input pulse High to
CCW)+ Low and phase B input pulse Low as the detection conditions.
« Setting is not required for Detector Select (lower side).
Output 0 — — —

After creating the above hardware logic, set 'No.1 ADCValue logging counter setting' (Un\G151) to multi function counter 1
(1). Because the A/D conversion value logging condition is satisfied when Y10 is OFF, and the condition is not satisfied while
Y10 is ON, A/D conversion value logging can be controlled.
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A/D conversion value logging restart

After A/D conversion value logging stop, A/D conversion value logging can be restarted by turning on 'Hardware logic control

start request' (Y4). At this time, the following values are reset to 0, and storage of A/D conversion values restarts from the first

point of the No.1 ADCValue logging data storage area (A side).

* 'No.1 ADCValue logging data A side storage count value' (Un\G193)

* 'No.1 ADCValue logging data B side storage count value' (Un\G194)

* No.1 ADCValue logging data storage area (Un\G30000 to Un\G38191)

Restrictions

EWiring to the Sl device terminal of the multi function counter block used to generate A/D
conversion value acquisition timing

Even if wiring is performed to the S| device terminal block from the output of the multi function counter block set to 'No.1

ADCValue logging counter setting' (Un\G151), interrupts will not be output to the CPU module. To generate interrupts for the

CPU module in synchronization with the A/D conversion value acquisition timing, perform the same hardware logic settings

and wiring to another multi function counter block, and connect it to an Sl device terminal.

Counter used for the
ADCValue logging

mo ‘Counter_0(16bit_Unsigned)
— N\ Inputt Eventd
2-Phase Multiple of 4 = &
Filter Time Latcho Eventl ( 1 )
10k =
e —
Initial State  [Low = Evento Event3
Eventl P.G. Output
mii Event2
ogi Non-Inversion P vt
2-Phase Multiple of 4 - Absolute Encoder
Filter Time
10kpps = @)
Initial State [ Low =
Counter_1(16bit_Unsigned)
Inputd Output0 SI1
Inputi Evento
Latcho Event1l (3 )

Latchi Event2
Evento Event3
Event1 P.G. Output
Event2
Event3

Absolute Encoder

(1) No interrupts are generated, even if the hardware logic is wired.
(2) Set a multi function counter for A/D conversion value logging and set the same parameters to another multi function counter.
(3) Interrupts will be generated at the same timing as the output timing of the multi function counter used for A/D conversion value logging.
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HA/D conversion value acquisition timing interval
Set the timing of A/D conversion value acquisition to enact at the intervals indicated below.

Condition Required timing
Either No.1 ADCValue logging enable/disable or No.2 ADCValue logging enable/disable is set to Enable (1). 20us or more
Both No.1 ADCValue logging enable/disable and No.2 ADCValue logging enable/disable are set to Enable (1). 50us or more

If the output condition is satisfied at a timing shorter than the above intervals, the A/D conversion values may not be logged.

Flexible high-speed I/O control module

High \\
IN O (phase A pulse)

Low

High
IN 1 (phase B pulse)

Low ¥

\ ()

High

Output 0 |_| \\

(Counter_0) Low

No.1 ADCValue logging data
storage area ( X (( ( X
(Un\G30000 to Un\G38191) :

Analog input module (2) \ )(3) (2)\ ) (3)

Digital output value

or Update at the conversion cycle
Digital operation value

(1) A/D conversion value acquisition timing interval
(2) A/D conversion value acquisition timing
(3) Logging of acquired A/D conversion values

HProcessing order of No.1 A/D conversion value logging and No.2 A/D conversion value
logging

If the logging timings of No.1 A/D conversion value logging and No.2 A/D conversion value logging overlap, processing is

performed first from No.1 A/D conversion value logging, then No.2 A/D conversion value logging. Therefore, the timing of the

A/D conversion values acquired by No.1 A/D conversion value logging and the timing of the A/D conversion values acquired

by No.2 A/D conversion value logging are not completely synchronized.

ECombination with other functions
« Continuous logging cannot be used during A/D conversion value logging. If continuous logging is used, a continuous

logging start error (error code: 10D7H) will occur during A/D conversion value logging execution.

* When the flexible high-speed I/O control module is set as the synchronization target module, the A/D conversion value
logging function cannot be used. When the A/D conversion value logging function is set to enable while set to the
synchronization target module, and 'Hardware logic control start request' (Y4) is turned on, an A/D conversion value logging
function start error (error code: 10EOH) will occur during inter-module synchronization. In this case, A/D conversion value
logging does not start.

HOnline module change of analog input module

While using the A/D conversion value logging function, do not perform online module change of the analog input module that
is the logging target. An analog input module communication error (error code: 10E2H) will occur if the A/D conversion value
acquisition timing is satisfied during online module change.
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Program examples

The following shows examples of programs for saving the logging data that is stored in the No.1 ADCValue logging data
storage area (Un\G30000 to Un\G38191) to the file register of the CPU module. Program examples are shown for each
ADCValue logging data storage area switching method.

Automatic switching program example

The following shows a program example for when the switching method is automatic switching. Hardware logic control (A/D
conversion value logging) is started, and digital operation values are logged from the analog input module in slot No.1 (CH1).
The acquired logging data for 102400 points (ZR0 to ZR102399) is saved continuously to the file register of the CPU module.

BSystem configuration
A system configuration example is shown below.

(1 () @) 4)

Lol

(1) R61P

(2) RO4CPU
(3) RD40PDO1
(4) R60ADH4

HEParameter settings
Set the module parameter of the flexible high-speed I/O control module as follows in GX Works3.

l!!;l H!l !! m !E !alam!ler a

Setting tem List
ot the Setiing hem o Search | (ilf)
BE Item Setting Value -
& Pevioation seting -1 ADC Value logging function ADCValue ioagi o for g inpu fhe ideniical base.
) Intempt seting Analog input module mounting slot number setting Slot
{®) Refresh setiings = ADCValue logging seting
B Ne.l
Logging enable/disable setting Enable L
Mult function counter setting Counter_0
Channel setiing CHI
Logging target setting Digital operation value
Area switching method setting Auto switch
Area switching condition setting External input disable
Area switching external input setiing INO |
4 ] v
e |
ADCValue logging function for the anslog input modue on the identical base. =

1.4 A/D conversion value logging function
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HLabel settings

Classification Label name Description Device

Module label RCPU.stSM.bAfter RUN1_Scan_ON ON for one scan after RUN SM402
RD40PDO01_1.bModuleREADY Module READY X0
RD40PDO01_1.bHardwareLogicControlFlag Hardware logic control flag X4
RD40PDO01_1.bHardwareLogicControlStartRequest Hardware logic control start request Y4
RD40PDO01_1.stnADCValueLogging_Control_D[1].uStorageSideM | No.1 ADCValue logging data storage U0\G190
onitor_D monitor
RD40PDO01_1.stnADCValueLogging_Control_D[1].uASideStorage | No.1 ADCValue logging data A side U0\G191.0
Flag_D.0 storage flag
RD40PDO01_1.stnADCValueLogging_Control_D[1].uBSideStorage | No.1 ADCValue logging data B side U0\G192.0
Flag_D.0 storage flag
RD40PDO01_1.stnADCValueLogging_Control_D[1].uASideStorage | No.1 ADCValue logging data A side U0\G193
CountValue_D storage count value
RD40PDO01_1.stnADCValueLogging_Control_D[1].uBSideStorage | No.1 ADCValue logging data B side U0\G194
CountValue_D storage count value
RD40PDO01_1.stnADCValueLogging_Control_D[1].uResetRequest | No.1 ADCValue logging reset request U0\G195

D

Label to be defined

Define global labels as shown below:

Label Name Data Type Class Assign (Device/Label)
1 [G_udWrteStartPostion Double Word [Unsigned]/Bit String [32:bit] _ |vAR_GLoBAL ~|p10
2 |G_udWrtePostion Double Word [Unsigned)/Bit String [32:bit] __|vAR_GLOBAL - D20
3 |G_udSavefileR alue | Double Word [Unsigned]/Bit Sting [32i] __|vAR_GLOBAL - |Da0
4 |G_udWrteEndPostion Double Word [Unsigned)/Bit String [32:bit] __|vAR_GLOBAL - |Dan
5 |G_uloggingStorageSide Word [Unsigned)/Bit String [1651] __|vAR_GLOBAL - |D50
& |G_uloggingStoreCourt Word [Unsigned)/Bit String [1651] __|vAR_GLOBAL ~ |Ds0
7 |G_udLoggingStoreCourt Double Word [Unsign=d)/Bit String [32:bit] __|vAR_GLOBAL - |D&2
2 |G_udWritePostionindex Double Word [Unsigned)/Bit String [32:bit] __|vAR_GLOBAL M
3 |G_wNolloggingReadSideA Word [Signed] __|vAR_GLOBAL + |UTNG30000
10 |G_wNolloggingReadSideB Word [Signed] __|vAR_GLOBAL + |UDNG34096
11 |G_bloggingStoreReq Bit __|vAR_GLOBAL = )
12 |G_bHardwareLogicControlStartReq | Bit __|vAR_GLOBAL - |10
13 |G_bEmorDetection Bit .. |VAR_GLOBAL - |FO
14 |G_wSaveFileRegisterPlusindex___ |Word [Signed] __|vAR_GLOBAL + |ZR0ZZ2
15 |GC_uASide Word [Unsigned)/Bit String [1651] _ |VAR_GLOBAL CONSTANT
16 |GC_uBSide Word [Unsigned)/Bit String [1651] _ |VAR_GLOBAL CONSTANT
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EProgram

RCPUstSM.bAfter RUN1_Sca 0 G_udwriteStartPosition
n_ON
(0)] DMOV
SM402
|} D10
G G
DMOV
D10 D20
K102400 G_udSaveFileRegisterMaxValue
MoV
D30
G_bHardwareLogicControlSt RD40PDO1_1.bHardwarel RD40PDO1_1.bHardwareLogicControlSt
RD40PDO01_1.bModuleREADY ogicControlStopRequest artRequest
©) SET
M110 X0 Vs
1 F Y4
RD40PD01_1.bHardwareLogi RD40PDO1_1.bHardwarelLogicC RD40PDO01_1.bHardwareLogicControlSt
cContraiStartRequest antrolFlag
(14) RST
Y4 X4
Y4
RD40PDO1_1.5tnADCValuelo RD40PDO1_1.stnADCValueloggi G_bErrorDetection
gging_Control_D ng_Control_D
anl 0 900 (1) 9.0.0 o
U0\G191.0 UO\G192.0
FO
RD40PDO1_1.5stnADCValueLoggi
© bermorDetection oS G_udWritePosition G_udWritePositionindex
) [1)uASideStorageFlag_D.0 MOV
ngr UO\G191.0
14 D20 24
GootL Rea G g 4096
dSideA
BMOV.
U0\G30000 ZR0ZZ4
RD40PDOT_T stnADCValue S Erobeedon
Logging_Control D
[1].uBSideStorageFlag_D.0 &=
0\G1920
1} FO
RD40PDO1_1 stnADCValueLogging_Co
G_bErarDetection ntrol_D[1]uASideStorageFlag_D.0
RST
FO
T U0\G191.0
[ G_udWritePosition
D+ U
D20
RD40PDO1T stnADCValueLoggi G_udWritePosition G_udWritePositionindex
G_bErmorDetection ng_Control_
s [1)uBSideStorageFlag_D.0 Yy
ngr UU\.G 1 .92 0
14 | | D20 24
X g K4096
dSideB
BMOV.
U0\G34096 ZR0ZZ4
RD40PDOT_1 stnADCValue S Erobeedon
Logging_Control D
[1].uASideStorageFlag_D.0 &=
U0\G191.0
i } FO
RDA0PDOT_T stnADCValueLogging_Co
G_bErarDetection ntrol_D[1] uBSideStorageFlag_D.0
RST
FO
F U0\G192.0
[ G_udWritePosition
D+ U
D20
G X G G
©2) Dp=u MoV
D30 D20 b0 D20
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G_bErrorDetection G_blLoggingStoreReq G_udWritePosition G_udWritePositionIndex
®7) DMOV
FO Mo
14 M D20 24
RD40PDO1_1.5tnADCValueLoggi G_uLoggingStorageSide
ng_Control D
MoV [1].uStorageSideMonitor_D
U0\G190 D50
G_uLoggingStorageSi GC_uASide RD40PDO1_1 stnADCValueLoggi G_uLoggingStoreCount
de ng_Control D
=u MoV [1] uASideStorageCountValue_D
D50 U0\G193 D60
G_wNolloggingRea  G_. g1 G_ul unt
dSideA
BMOV
U0\G30000 ZR0ZZ4 D60
G_ul unt G_udL unt
UINT2UDINT
D60 D62
G_udl t G
D+U
D62 D20
G_uLoggingStoragesi GC_uBSide RD40PDOT_1 stnADCValueLoggi G_uLoggingStoreCount
de _Control_D
=u MoV [1].uBSideStorageCountValue_D
D50 U0\G194 D60
G_wNolloggingRea G 9 GLul ount
dsideB
BMOV
U0\G34096 7R0224 D60
G_uloggingStoreCount G_udLoggingStoreCount
UINT2UDINT
D60 D62
G_udLoggingStoreCount G_udWritePosition
D+ U
D62 D20
G_ G
DMOV
D20 D40
G [X
DMoV
D10 D20
K1 RD40PDO1_1.stnADCValueLoggin
g_Control D[1].uResetRequest D
MoV
U0\G195
(145)

(0) The settings are configured as follows by the contact turning on for one scan after RUN.
« 'G_udWriteStartPosition' (D10) is set to 0 so that ZRO is set as the start position of the save destination file register.
« Set 'G_udSaveFileRegisterMaxValue' (D30) to 102400, as the maximum number of storage points of the save destination file register.

(9) Turn on 'G_bHardwareLogicControlStartReq' (M110) to start hardware logic control (A/D conversion value logging).

(17)Depending on the processing time of other high-priority interrupt programs, 'G_bErrDetection’ (FO) turns on and stops the transfer of logging data when
'No.1 ADCValue logging data A side storage flag' (Un\G191) and 'No.1 ADCValue logging data B side storage flag' (Un\G192) are both turned on (logging
data omission has occurred).

(26)When 'No.1 ADCValue logging data A side storage flag' (Un\G191) is turned on, the values of No.1 ADCValue logging data storage area (A side)
(Un\G30000 to Un\G34095) are transferred to the file register.

(54)When 'No.1 ADCValue logging data B side storage flag' (Un\G192) is turned on, the values of No.1 ADCValue logging data storage area (B side)
(Un\G34096 to Un\G38191) are transferred to the file register.

(82)When data gets stored up to ZR102399, storage of logging data is repeated from ZRO.

(87)If untransferred logging data remains in the ADCValue logging data storage area due to external pulse stop, turn on 'G_bLoggingStoreReq' (M0) to transfer
the remaining logging data. After the transfer of logging data is completed, the logging stop position of the file register is stored in 'G_udWriteEndPosition'
(D40). Also, the file register storage position is returned to the start position (ZR0), and the A/D conversion value logging status is reset.
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Precautions

According to the encoder cycle used for logging timing generation, and so on, configure the program so that the program that
transfers data to the file register is executed within the minimum value of logging time for 4096 points. This will prevent logging
data omission. If the program cannot be executed in time due to other processing, register it to a fixed-interval program.

[Ex]

When logging A/D conversion values according to the pulse input from an external encoder at the cycle of 20us, use a

processing time within 81.92ms (20us x 4096 (point)) as a guide, and configure a program that transfers the data to the file
register.
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Trigger switching program example

The following shows a program example for when the switching method is trigger switching. Hardware logic control (A/D
conversion value logging) is started, and digital operation values are logged from the analog input module in slot No.1 (CH1).
When trigger switching occurs, data is saved to the file register of the CPU module as appropriate. Because the number of

logging points at the time of trigger switching varies depending on the timing, the total number of logging points is in the range
of 102400 to 106495 points (ZR0O to ZR106494).

BSystem configuration
A system configuration example is shown below.

(1) R61P

(2) RO4CPU
(3) RD40PDO1
(4) R60ADH4

HEParameter settings
Set the module parameter of the flexible high-speed I/O control module as follows in GX Works3.

H

52

Setting e List Setting ltem
)
BE ltem Setting Value -
= ADCVal ADCV C
% ﬁ:z;“‘;!ﬂﬁ”g ... Analog input module mounting slot number setting Slot!
{®) Refresh setiings - IADCYous locms setin
£ No 1
. Logging enable/disabls setting Ensbls
- Multi function counter setting Counter_0 =
. Channel setting cH
. Logging target setting Digitsl operstion valus
. Ares switching method setting Trigger switch
. Ares switching condition sefting External input ensbls
" Ares switching sxternsl input setting N2
£ No2
i Lanmina Nisshla 2
4 I d
Solatn

Hardware logic control function in accordance with the intermodule synchronization cycle
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HLabel settings

Classification Label name Description Device
Module label RCPU.stSM.bAfter RUN1_Scan_ON ON for one scan after RUN SM402
RD40PDO01_1.bModuleREADY Module READY X0
RD40PDO01_1.bHardwareLogicControlFlag Hardware logic control flag X4
RD40PDO01_1.bHardwareLogicControlStartRequest Hardware logic control start request Y4
RD40PDO01_1.stnADCValueLogging_Control_D[1].uStorageSideM | No.1 ADCValue logging data storage U0\G190
onitor_D monitor
RD40PDO01_1.stnADCValueLogging_Control_D[1].uASideStorage | No.1 ADCValue logging data A side U0\G191.0
Flag_D.0 storage flag
RD40PDO01_1.stnADCValueLogging_Control_D[1].uBSideStorage | No.1 ADCValue logging data B side U0\G192.0
Flag_D.0 storage flag
RD40PDO01_1.stnADCValueLogging_Control_D[1].uASideStorage | No.1 ADCValue logging data A side U0\G193
CountValue_D storage count value
RD40PDO01_1.stnADCValueLogging_Control_D[1].uBSideStorage | No.1 ADCValue logging data B side U0\G194
CountValue_D storage count value
RD40PDO01_1.stnADCValueLogging_Control_D[1].uResetRequest | No.1 ADCValue logging reset request U0\G195
_D
Label to be defined Define global labels as shown below:
| Label Name Data Type Class Assign (Device/Label)
1 |G_udWiiteStarPosition Double Word [Unsigned)/Bit String [32-bit] VAR_GLOBAL ~ D10
2 |G_udWiitePosition Double Word [Unsigned)/Bit String [32-bit] VAR_GLOBAL ~ [D20
3 |G_udSaveFileRegisterMaxValue Double Word [Unsigned)/Bit Sting [32it] ... [VAR_GLOBAL ~ [D30
4 |G_udWiiteEndPosition Double Word [Unsigned)/Bit String [32it] ... |[VAR_GLOBAL ~ [D40
5 |G_uloggingStorageSide Word [Unsigned]/Bit String [16bit] ... |[VAR_GLOBAL ~ [D50
6 |G_uloggingStoreCount Word [Unsigned)/Bit String [16bit] ... |[VAR_GLOBAL ~ [Ds0
7 |G_udLoggingStoreCount Double Word [Unsigned)/Bit Sting [32it] ... |[VAR_GLOBAL ~ [D62
8 | G_ulogging TransferSize 'Word [Unsigned]/Bit String [16-bit] ... |VAR_GLOBAL ~ |D70
9 |G_udLogging TransferSize Double Word [Unsigned)/Bit Sting [32it] ... |[VAR_GLOBAL ~ [D72
10 |G_udWritePostionind Double Word [Unsigned)/Bit String [32it] ... |[VAR_GLOBAL ~|za
11 |G_wNo1LoggingReadSideA 'Word [Signed] ... |VAR_GLOBAL ~ |UONG30000
12 | G_wNo1loggingReadSideB 'Word [Signed] ... |VAR_GLOBAL > |UONG34096
13 |G_bloggingStoreReq Bit ... |VAR_GLOBAL ~ MO
14 |G_bHardwarelogicControlStartReq  |Bit _. |VAR_GLOBAL ~ [m110
15 |G_bEmorDetection Bit ... |VAR_GLOBAL ~ |FD
16 |G_wSaveFileRegisterPlusindex Viord [Signed] ... |[VAR_GLOBAL ~ |zR0ZZ4
17 |GC_uASide Word [Unsigned/Bit String [16-bit] _ |VAR_GLOBAL_CONSTANT ~
18 |GC_uBSide 'Word [Unsigned]/Bit String [16-bit] .. |VAR_GLOBAL_CONSTANT ~
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EProgram

RCPU.stSM.bAfter RUN1_Scan_O Ko G_udWriteStartPosition
N
© DMoV
SM402
D10
G_udWriteStartPosition G_udWritePosition
DMoV
D10 D20
K102400 G_udSaveFileRegisterMarValue
DMoV
D30
G_bHardwareLogicControlStartRe RD40PDO1_1.bHardwareLogi RDAOPDO1_1 bHardwareLogicControl
S RD40PDO1_1 bModuleREADY <ControlStopRequest tartRequest
) SET
M110 X0 Y5
1F Y4
RD40PDO1_1.bHardwareLogicCont RD40PDO1_1.bHardwareLogicCon RD40PDO1_1 bHardwareLogicControl
rolStartRequest trolFlag StartRequest
(14) RST
Y4 X4
1 i} 4
RDA40PDO1_1 stnADCValueLoggin  RDA0PDO1_1.5tnADCValueLoggin S Teropeecion
g Control D trol D -
an| 9.0.0 0! .00 e
U0\G191.0 U0\G1920
I i o
i i
RD40PDO11 stnADCValueloggin G_udWritePosition G_udWritePositionindex
G_bErrorDetection g_Control_
26 [1].uASideStorageFlag_D.O EY
70 UO\G191.0
1 F |} D20 2
RD40PDO1_1 stnADCValueLogging G_uLoggingTransfersize
_Control D
MoV [1].uASideStorageCountValue_D
U0\G193 70
G_wNoTLoggingR _G_wSaveFileRegisterPlusindex G_uloggingTransfersize
dSide;
BMOV
U0\G30000 ZROZZ4 70
RD40PDO1_1.stnADCValueLo G_bErrorDetection
gging_Control_ D -
[1].uBSideStorageFlag_D.0 o
U0\G1920
i 0
RD40PDO1_1stnADCValueLogging C
G_bErorDetection ontrol_D[1].uASideStorageFlag_D.0
RST
FO
It U0\G191.0
G_uloggingTransfersize G_udloggingTransfersize
UINT2UDINT
D70 D72
G_udL [
D+U
D72 D20
RD40PDO1_1.5tnADCValueLoggin -
G bErrorDetection Control b RD40PDO1_1 sgx‘\zc\éa\uemggmg G_uloggingTransferSize
(60) [1]uBsidestorageflag DO MoV [1].uBSideStorageCountValue_D
) U0\G1920
s i} U0\G194 D70
G_wNoTLoggingR _G_wSaveFileRegisterPlusindex G_uloggingTransfersize
eadSidet
BMOV
U0\G34096 2ROZZ4 D70
RD40PDO1_1.stnADCValuelo G_bErrorDetection
gging_Control D -
[1LuASideStorageFlag_D.0 .
U0\G191.0
i} i
RD40PDO1_1 stnADCValueLogging_C
G_bErrorDetection ontrol_D[1).uBSideStorageFlag_D.0
RST
FO
P U0\G192.0
G_uloggingTransfersize G_udloggingTransfersize
UINT2UDINT
D70 D72
G_udL G
D+U
D72 D20
G_udSaveFileRegisterMaxValue G_udWritePosition G_udWriteStartPosition G_udWritePosition
©2) D<=U DMoOV.
D30 D20 D10 D20
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G_udWritePosition G_udWritePositionindex
G_bErrorDetect G bl
©7) pmov
FO MO
—d m D20 24
RD40PDO1_1 stnADCValueLogg G_uLoggingStorageSide
ing_Control D
MoV [1].uStorageSideMonitor_D
U0\G190 D50
'G_uLoggingStorageS GC_uASide RD40PDO1_1.stnADCValueLogg 'G_uLoggingStoreCount
ide ing_Control_D
=U MoV [1].uASideStorageCountValue_D
D50 U0\G193 D60
G_wNolloggingR G_. g GLulL n
adSideA
BMOV
U0\G30000 ZR0ZZ4 D60
Gl v G_udL T
UINT2UDINT
D60 D62
'G_udLoggingStoreCount 'G_udWritePosition
D+ U
D62 D20
G_uLoggingStorageS GC_uBSide RD40PD01_1 stnADCValueLogg G_uLoggingStoreCount
ide ing_Control D

D50

MoV

9 ¢ L
[1].uBSideStorageCountValue_D

U0\G194

D60

G_wNolloggingR G_wSaveFileRegisterPlusindex

adSideB.
BMOV

U0\G34096

ZR0ZZ4

G_uLoggingStoreCount

(155)

Gl v G_udl T
UINT2UDINT
D60 D62
G_udl t G
D+ U
D62 D20
G_udWritePosition G_udWriteEndPosition
DMOV
D20 D40
G_udWiiteStartPosition G_udWritePosition
DMOV.
D10 D20
Ki RD40PDO1_1 stnADCValueLogging_
Control_D[1].uResetRequest_D
Mov
U0\G195

(0) The settings are configured as follows by the contact turning on for one scan after RUN.
« 'G_udWriteStartPosition' (D10) is set to 0 so that ZRO0 is set as the start position of the save destination file register.

« Set 'G_udSaveFileRegisterMaxValue' (D30) to 102400, as the maximum number of storage points of the save destination file register.
(9) Turn on 'G_bHardwareLogicControlStartReq' (M110) to start hardware logic control (A/D conversion value logging).
(26)When 'No.1 ADCValue logging data A side storage flag' (Un\G191) is turned on, the values of No.1 ADCValue logging data storage area (A side)

(Un\G30000 to Un\G34095) are transferred to the file register.

(60)When 'No.1 ADCValue logging data B side storage flag' (Un\G192) is turned on, the values of No.1 ADCValue logging data storage area (B side)

(Un\G34096 to Un\G38191) are transferred to the file register.

(92)If a number of logging data exceeding ZR102399 is stored, storage of logging data is repeated from ZR0. Depending on the file register write position and
the transfer size of the logging data, data may be stored up to ZR106494.

(97)If untransferred logging data remains in the ADCValue logging data storage area due to external pulse stop, turn on 'G_bLoggingStoreReq' (M0) to transfer
the remaining logging data. After the transfer of logging data is completed, the logging stop position of the file register is stored in 'G_udWriteEndPosition'

(D40). Also, the file register storage position is returned to the start position (ZR0), and the A/D conversion value logging status is reset.

Precautions

To prevent logging data omission, configure the program so that the program that transfers data to the file register is executed

before the next trigger switching is executed.
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1.5 Interrupt Function

This function notifies the CPU module that either of following conditions is satisfied as an interrupt request.

» Assignal is input to the S| device terminal of the hardware logic.

» The logging data for 5120 points is stored in Continuous logging data storage area (Un\G15020 to Un\G25259).
For the flexible high-speed I/O control module, the maximum number of interrupt pointers available is 9 per module.

Point ;>

An interrupt program execution has a priority and interrupts the other processing in progress. Therefore, if
interrupt programs are created in advance, processing for when a match of multi function counter block is
detected in the hardware logic, fail-safe processing, file register transfer processing for logging data, and
other processing can be executed immediately.

Operation

» When an input signal event is detected or a comparison condition is satisfied, a signal is input from the "Output" terminal of
a multi function counter block to an Sl device terminal. The interrupt program corresponding to the S| device terminal to
which the signal has been input is executed.

« After logging data for 5120 points has been stored by the continuous logging function, the interrupt program is executed.

Setting method

The following describes the setting method for when a signal is input to the Sl device terminal of the hardware logic.
To use the interrupt function, the hardware logic and [Interrupt setting] of [Module Parameter] are required to be set in
advance.

ESetting the hardware logic
The following shows link examples of the hardware logic.
* Hardware logic outline window

INO Counter_0{16bit_Unsigned) ouT o
Loge st £ mpuo oupan s ]
Inputl Event0
2-Phase Multiple of 4 -
Delay Time (Unit x Step) [12.5ns X -
i [ - e et 5 o
BB hd
A — Error-time Output Mode  [oFf -
Initial State  [Low -
o et wser aderess sezng
N Eventi P.G. Output [
Loge st p— B
2-Phase Multiple of 4 - Erzis
R Ui Absolute Encoder
8000kpps -
Initial State  [Low =
IN2 Counter_1(32bit_Unsigned)
g se 1 o o [
2-Phase Multiple of 4 = Trel il
(= Latch0 Event1
8000kpps -
Cam Output [}
Initial State  [Low - =
Event0
E Eventl
Logeselt — sl reodr
2-Phase Multiple of 4 -
Filter Time
8000kpps - E‘ s10
Counter_2(32bit_Unsigned)
Initial State  [Low = Inputd outputo 7} u i
Inputl Event0
| ouT o [:
Latch0 Eventl
Cam Output :‘
Event0
Eventl
Absolute Encoder
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 Multi function counter block detail window (Counter_0(16bit_Unsigned))

20000 User Address.

User Address
User Address

* An interrupt request to the CPU module can also be output using a detection in the input signal event
detection block as a trigger. The following figure shows a link example in the Hardware logic outline window
and the Multi function counter block detail window.

Hardware logic outline window Multi function counter block detail window
:| N Input 0 Input signal event loutput 0
INO Input 0 Output 0 IP—D_E detection block :|
] ] (ARise)
I: Multi function
l counter_0 ]
] Sio
L]
]
L]

« For the linking of the multi function counter block detail window (Counter_0(16bit_Unsigned)), a value other
than 0 is recommended for "Compare Value". If 0 is set in "Compare Value", an interrupt request is output to
the CPU module when the operation of the hardware logic starts (when the count value starts to be counted
from 0).
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W"Interrupt setting” of "Module Parameter™
To use the interrupt function, set "Condition target setting" and "Interrupt pointer" with the engineering tool. After completing
the settings, write the project to enable the settings.

O [Navigation window] = [Parameter] = [Module Information] => Module model name = [Module Parameter] = [Interrupt

setting]
Item Description
Condition target setting The Sl device terminal 0 (SI 0) to Sl device terminal 7 (S 7) and Continuous
logging data storage are assigned to the interrupt number 1 to 9.
Interrupt pointer Specify the number of an interrupt pointer that is initiated at the detection of an
interrupt factor.
For details on the interrupt pointers, refer to the following.
L1 MELSEC iQ-R CPU Module User's Manual (Application)
e
Pomt’ . _ . _ _
When the same factor occurs again after the execution of an interrupt program, an interrupt request is output
to the CPU module to start an interrupt program.
Precautions

* When "Interrupt pointer” in "Interrupt setting" is not set, even though an Sl device terminal in the hardware logic turns to
High or logging data for 5120 points is stored by the continuous logging function, an interrupt request to the CPU module is
not output.

» To issue an interrupt request to the CPU module when continuous logging data for 5120 points is stored, set "Enable" in
"Continuous logging data storage interrupt enable/disable" of "Application setting" in addition to setting "Interrupt setting".

» When multiple interrupt factors occur at the same time, the interrupt programs are executed in order of the priority of the
interrupt pointers. For the priority of the interrupt pointers, refer to the following.

L1 MELSEC iQ-R CPU Module User's Manual (Application)

» When multiple interrupt factors occur at the same time, the CPU module executes multiple interrupt programs at the same
time. When the time until the completion of all interrupt programs is long, the scan monitoring function of the CPU module
judges that the programs do not complete successfully, and a CPU module error may occur. When a CPU error occurs,
refer to the following.

L1 MELSEC iQ-R CPU Module User's Manual (Application)

Restrictions

HCycle of interrupt request to CPU module

An interrupt request to the CPU module is output every 50us. If the same interrupt factor (Sl) occurs several times within

50us, the second and later factors (Sl) are ignored. If the interrupt function is used under any of the following conditions, an

interrupt request to the CPU module is issued once every 100us or less.

» When the flexible high-speed 1/0 control module is in the inter-module synchronous mode and "User Address" of the input
terminals or parameters is assigned to Hardware logic area (High speed area) (Un\G1000 to Un\G1029)

* When the A/D conversion value logging function is used

Hinterrupt response delay time
When the continuous logging function is used, the maximum response delay time of interrupt is 200us.
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Setting example

[Ex]

When 'General command 0' (Y10) is turned on in the interrupt program (150)

+ Parameter setting

Set "Interrupt setting" of the module parameter as follows.

No. Condition target setting Interrupt pointer

1 Sl device terminal 0 (SI0) 150

* Label settings

Classification Label name Description Device

Module label RCPU.stSM.bAlways_ON Always ON SM400
RCPU.stSM.bAfter RUN1_Scan_ON | ON for one scan after RUN SM402
RD40PDO01_1.bGeneralcommand0 General command 0 Y10

RCPU.stSM.bAfter RUN1_Scan_ ON ) K

0) SM402
1

SIMASK

| El

(43))

| FEND

150 RCPU.stSMbAlways ON

(61))

RD40PDO01_1.bGeneralcommand0

(62))

(45), SM400 SET
L Y10
IRET
{END }
(0) Enable only the interrupt pointer 150.
(45)Turn on 'General command 0' (Y10).
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1.6  Inter-Module Synchronization Function

This function synchronizes the control timings of multiple flexible high-speed I/O control modules.

Overview
The following table lists the targets that can be synchronized by the inter-module synchronization function.
Target Timing Overview
Synchronous output of external output signals Inter-module synchronization signal The High/Low states of the external output

terminals are changed at a time.

Latch of the count values and the states of external « The latch count values of multi function counter

input signals blocks are refreshed to the buffer memory areas.

« The High/Low states of external input signals are
latched and refreshed to the X signals.

External output of the inter-module synchronization | Always The inter-module synchronization signal is output
signal from the external output terminals.

ESynchronous output of external output signals
The High/Low states of the external output signals are changed at a time in synchronization with the inter-module

synchronization signal. Synchronous output synchronizes the control timings of external devices connected to multiple flexible
high-speed I/O control modules.

Inter-module
synchronization cycle
< ple

Inter-module
synchronization cycle

| |

1
1
A ON |
1
1

1
1 1
1 1
| AOFF] |
, Module A ! N A
Internal operation value T i : !
of the hardware logic i i ) ! ! )
(external output block) Module B i l\ T}\ }\ ! | T)\
: 1 1
| B ON : B OFF i
: : 1 1
! )
Module A | 4 =
External output signal E \E | \:
1 1 | 1
Module B : [\ 4 [
H 1 1
' 1 1

A ON: The ON condition for the module A is satisfied.

A OFF: The OFF condition for the module A is satisfied.

B ON: The ON condition for the module B is satisfied.

B OFF: The OFF condition for the module B is satisfied.

(1) The ON timings of the external output signals are synchronized at the inter-module synchronization cycle.
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HLatch of the count values and the states of external input signals

The count values of all the multi function counter blocks and the High/Low states of external input signals are latched in
synchronization with the inter-module synchronization signal. After the latch count values are stored in the buffer memory
areas and the external input signals are stored in the X signals, the latch count values and the High/Low states of the external
input signals at the latest synchronization cycle can be referred to in the inter-module synchronous interrupt program.

When the inter-module synchronization function is used, basically perform the control using the inter-module synchronous
interrupt program (144).

Inter-module
synchronization cycle
< »
< >

A4

Inter-module
synchronization cycle

Count value

External input signal

|

Synchronization latch

count value A1 /X A2 A3 Ad

X signal

!
b
(1) / Synchronous Synchronous

interrupt program interrupt program

(1) The count values and external input signals at the latest synchronization cycle that have been obtained at the same time are referred to.

EExternal output of the inter-module synchronization signal

When an external output block is linked from the inter-module synchronization signal input terminal, the inter-module
synchronization signal can be output from the external output terminals. Using this output signal allows extending the
synchronous control to external devices that do not have the inter-module synchronization function.
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Setting method

ESystem parameter setting

To use the inter-module synchronization function, set the inter-module synchronization function in "System Parameter" and

set the flexible high-speed I/O control module for an inter-module synchronization target module.

The following describes an example of the setting procedure.

O [Navigation window] = [Parameter] = [System Parameter] = [Inter-module Synchronization Setting]

"1/0 Assignment" window

Slat Module Status Setting Paints
= Basc
GPU ROSCPL(Host Station)
(%0} RD40DPDOT Mo Setting 32 Paints
10x=1) RD40DPDOT Mo Setting 32 Paints

Inter-module Synchronization Setting" window

Start }{v a

n

3EN
aoor
an2i

(= Inter-module Synchronization Setting

Ttem Setting

Usc Intor—module Synchrauiztion Fisctions i Systom lize:

Select Inter-madule Synchronization Target Module <Detailed Satting>

"Select the Synchronous Target Module" window

Slot Module Name Management Master/Local | Setting

= Main
CRU ROZCFU(Host Station)  1PLG Mo,
0l0-0} ROD40PDOT 1PLG controlled Synchronize
100-1) ROD40PDOT 1PLG controlled Synchronize

Inter-module Synchronization Setting" window

5 Inter-module Synchranzation Settne
Use Inter-module Synchranization Function in System Use
Select Inter-module Synchronization Tareet Module <Detailed Setting>
£ Fixed Scan Interval Setting of Intsr-module Synchronization
0.05ms Unit Settine Set
Fixed Scan Interval Setting (Mot set in 0.05ms unit) 0388ms

Ttem Setting

Fixed Scan fotorval Scitig (Sct iy 0.05ms wt) 050 ms
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1.

Set the I/0 assignment according to the system used.

Select "Use" for "Use Inter-module Synchronization
Function in System".

Double-click "Detailed Setting" of "Select Inter-module
Synchronization Target Module".

Set the flexible high-speed 1/0O control module to
"Synchronize".

Set the inter-module synchronization cycle in "Fixed
Scan Interval Setting of Inter-module Synchronization".

Write the system parameter into the CPU module and
change the state of the CPU module from RESET to
RUN. When the inter-module synchronization function is
enabled, the inter-module synchronization status
(during synchronization or synchronization suspended)
can be monitored in 'Synchronization status monitor'
(Un\G8173).



ESetting an interrupt program
Set an interrupt program that refers to Synchronization latch count value (Un\G700 to Un\G715) latched in synchronization

with the inter-module synchronization cycle.

The interrupt program indicates a program from the interrupt pointer (1) to the IRET instruction and is executed at a cycle set

by users. The flexible high-speed I/O control module refreshes Synchronization latch count value (Un\G700 to Un\G715)

when the interrupt program starts to operate.

The following describes the setting method of an interrupt program.

O [Navigation window] = [Parameter] = CPU module model name => [CPU Parameter] = [Program Setting]

"CPU Parameter" window

Iem Setting
-] Program Setting

Program Sctimg <Detailed Settine>

Program Setting" window

Bizae Execution Type
P N
Ordler reersm fams Type Detailed Setting Information
1 MAIN Scan
2 DOUKI Event "] Bit ON:Do Hot Clear:

"Event Execution Type Detailed Setting" window

Refresh Group Setting

(Do nat Set)
(Do nat Set)

=) Satting
= Trigeer Type
Interruption Occurrence 4

Intermupion Occurrence

1. Double-click "Detailed Setting" of "Program Setting".

2. Set the name of an interrupt program for "Program
Name".

3. set "Type" of "Execution Type" to "Event".

4. Double-click "Detailed Setting Information" of
"Execution Type".

5. set "Trigger Type" to "Interruption Occurrence".

6. Set"l44" for "Interruption Occurrence".

7. Create an interrupt program.

The interrupt program is executed at the inter-module
synchronization cycle set by users. For details on the
interrupt program, refer to the following.

L[] MELSEC iQ-R CPU Module User's Manual (Application)

Point ;>

When the flexible high-speed I/O control module is set for a synchronization target, the 1/O refresh is executed

before and after the synchronous interrupt program. Thus, when the 1/0O refresh needs to be reflected to

multiple modules at the same time, do not use the direct access (DY). When the direct access is used, the I/O

refresh cannot be reflected to the modules at the same time but is reflected to each module at the execution of

an instruction.

BSetting and link of the hardware logic

The following table lists the setting and link of the hardware logic required to use the inter-module synchronization function.

Synchronization target

Setting and link of the hardware logic

Synchronous output of external output signals

Set "SYNC" for "Delay Time(Unit)" of an external output block. When "SYNC"
is not set, the external output signals are output according to the setting value
of "Delay Time" in the external output block.

External output of the inter-module synchronization signal

Link an external output block from the inter-module synchronization signal
input terminal. If an external output block is not linked from the inter-module
synchronization signal input terminal through a logical operation block, the
inter-module synchronization signal cannot be output from the external output
terminals.

1 FUNCTIONS
1.6 Inter-Module Synchronization Function 63



64

Operation

ETiming to start the inter-module synchronization cycle

» Refreshing the synchronization latch count values and the states of external input signals

The count values at the timing to start the inter-module synchronization cycle are latched to Synchronization latch count value
(Un\G700 to Un\G715). At the same time, the states of external input signals are refreshed to 'IN 0 to IN B' (X10 to X1B).
Synchronization latch count value (Un\G700 to Un\G715) and the X signals are read to the CPU module at a time by the input
refresh processing of the CPU module. The latch count values and the states of the external input signals obtained at the
same time among multiple modules can be used in an inter-module synchronous interrupt program.

Synchronization latch count value (Un\G700 to Un\G715) is not refreshed while the hardware logic control is stopped. When
"Select Inter-module Synchronization Target Module" is set to "Do not Synchronize" in GX Works3, Synchronization latch
count value (Un\G700 to Un\G715) is fixed to 0.

» Synchronous output of the external output terminals

When "SYNC" is set for "Delay Time(Unit)" of an external output block, the High/Low states of the external output block is
determined by the operation result of the hardware logic control during the last inter-module synchronization cycle. The states
are output from the external output terminals at a time in synchronization with the inter-module synchronization signal. The
states are held until the next inter-module synchronization cycle.

Using synchronous output of the external output terminals synchronizes the timings to issue commands to external devices
connected to multiple modules.

When "Select Inter-module Synchronization Target Module" is set to "Do not Synchronize" in GX Works3 and "SYNC" is set
for "Delay Time(Unit)" of an external output block, or the state of the CPU module is changed to STOP, output of the external
output terminals does not change because output of the inter-module synchronization signal stops.

HRefreshing General command and User Address from an inter-module synchronous interrupt
program

The operation result of an inter-module synchronous interrupt program is sent to the flexible high-speed I/O control module by

the output refresh processing from the CPU module.

After the completion of the output refresh, 'General command 0 to General command F' (Y10 to Y1F) and User Address

(control data) that is assigned to Hardware logic area (High speed area) (Un\G1000 to Un\G1029) are immediately reflected

to the hardware logic control. The following table lists User Address (control data) to be reflected.

User Address Data type Reflection Reflection timing for the hardware logic control
Hardware logic area (High speed area) Control Performed The values are refreshed at every inter-module synchronization
(Un\G1000 to Un\G1029) cycle. (The values at the completion of an inter-module
synchronous interrupt program are refreshed.)
Monitor Not performed The values are refreshed every 1ms cycle.
Hardware logic area (Low speed area) Control or monitor Not performed

(Un\G1030 to Un\G1099)

Hinternal actions of the hardware logic control

When "Select Inter-module Synchronization Target Module" is set to "Synchronize" in GX Works3, the following operations

are performed.

» Synchronization latch count value (Un\G700 to Un\G715) is refreshed only at the timing to start the inter-module
synchronization cycle.

» The High/Low input to the external input terminals or internal operations (such as a count operation) using the pulse input
are continuously performed at the internal operation cycle of the module.

» The refresh processing of the data in Hardware logic area (Un\G1000 to Un\G1099) assigned to User Address is
continuously performed at the internal operation cycle of the module.

Note that when data other than Synchronization latch count value (Un\G700 to Un\G715) is referred to in an inter-module

synchronous interrupt program, the above operations are performed.
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BAccuracy of the inter-module synchronization

Accuracy

Description

Inter-module synchronization accuracy

The detection accuracy of the timing to start the inter-module synchronization cycle of this module (inter-module
synchronization accuracy) differs depending on the system configuration (mounting position of the module). For
details, refer to the following.

L1 MELSEC iQ-R Inter-Module Synchronization Function Reference Manual

Synchronization accuracy of the external
output signals

When "SYNC" is set for "Delay Time(Unit)" of an external output block, the input status to the external output
block is reflected to the external output within 1us (output response time) from the timing to start the inter-module
synchronization cycle.

Thus, the external output timing differs among multiple flexible high-speed I/O control modules by the time of 1us
(output response time) plus the inter-module synchronization accuracy.
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Operation examples

EBasic operations

The following shows the basic operations when two flexible high-speed 1/O control modules are in the synchronous operating

status.

« Changes in the synchronous operations when the state of the CPU module is set from STOP to RUN (The flexible high-
speed I/O control modules store the latest latch count values in Synchronization latch count value (Un\G700 to Un\G715)
from the timing to start the inter-module synchronization cycle until the execution of the synchronous interrupt program.)

nter-module synchronization cyc\e%

I

|«
Inter-module synchronization cycle [
1

Operating status of the CPU module STOP % RUN

[

) | | |

Synchronization status of the CPU module Synchronization

stopped Synchronization in progress

Module A
'Hardware logic control flag' (X4)

On: Hardware logic control in progress

Module B
'Hardware logic control flag' (X4)

On: Hardware logic control in progress X Off: Hardware logic control stopped

; (3)

Module A

Latch timing of a count value with
the synchronization signal
Module B

Latch timing of a count value with
the synchronization signal

Sar

=S

-2 oS

Module A
Synchronization latch count value \% Al \% A2 \ﬁ< A3
(Un\G700 to Un\G715) " 4 [t
Module B B1 B2 4
Synchronization latch count value X ?<. T
(Un\G700 to Un\G715) 1 :D( o o o

i o o

| 1 1 1 1 1

4 v 'Y

| | |
Inter-module synchronous interrupt | [Synchronous | [synchronous | |Synchronous
program 14interrupt program : interrupt program : interrupt program

[o A : :

1 ! 1

1
Module A, module B . izati Y - ) '
's;)ngh?onizrg?ioﬁ ztatus monitor' (Un\G8173) :Q;enrcr;‘nr%?‘?zlzﬁsg:(;llrsi)nelﬁzlé%r; I?;ge! X Inter-module synchronization target (during synchronization) (2)
(1) When the state of the CPU module is set from STOP to RUN, the synchronization is started at the next timing to start the inter-module synchronization cycle.
(2) At the first inter-module synchronization cycle after the state of the CPU module is set to RUN, the synchronous interrupt program is not executed.
(3) When the CPU module is in the synchronization status, the count values are latched at the timing to start the inter-module synchronization cycle.
(4) The values synchronized among multiple modules are stored in Synchronization latch count value (Un\G700 to Un\G715).
(5) The program is executed from the next inter-module synchronization cycle.
(6) While the hardware logic control is stopped, Synchronization latch count value (Un\G700 to Un\G715) is not changed.
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» Changes in the synchronous operations when the state of the CPU module is set from RUN to STOP

Inter-module synchronization cycle
>

|«
|

Inter-module synchronization cycle

Operating status of the CPU module RUN STOP

Synchronization status of the CPU module Synchronization in progress Synchronization stopped

e

Module A, module B

. : Hard! logi itrol i
"Hardware logic control flag' (X4) On: Hardware logic control in progress

Module A

Latch timing of a count value with
the synchronization signal
Module B

Latch timing of a count value with

X

i/

the synchronization signal ()/§
K

—

=S N -

Module A !

Synchronization latch count value A1 A2 A3

(Un\G700 to Un\G715) - 0 T T
1

Module B N\

Synchronization latch count value &1 X 52 >’< 2

(Un\G700 to Un\G715)

- - - -~

et [ 1}
2

w

Synchronous
interrupt program

Synchronous
interrupt program

Synchronous !
\interrupt program,
' '

ynchronous H

Inter-module synchronous interrupt program interrupt program,
'

Module A, module B

'
A . Inter-module synchronization target (during synchronization) (2 Inter-module synchronization target (synchronization suspended) (1
'Synchronization status monitor' (Un\G8173) 4 get (during sy; ) @) X Y get (sy pended) (1)

(1) When the CPU module is in the STOP state, Synchronization latch count value (Un\G700 to Un\G715) is not refreshed.
(2) When the CPU module is in the STOP state, the synchronous interrupt program is not executed.
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Faulty operations during synchronization

Faulty operations during synchronization have the following causes.

» Cycle crossing over ([Z=~ Page 68 Operations at a cycle crossing over)

» Cycle skip (==~ Page 70 Operations at a cycle skip)

» Synchronization loss (==~ Page 71 Operations at a synchronization loss)

HMOperations at a cycle crossing over

The "cycle crossing over" is a phenomenon that the refresh processing of General command and User Address to the

modules are performed crossing over multiple inter-module synchronization cycles due to the operation timing of a

synchronous interrupt program. When a cycle crossing over occurs, an inter-module synchronization cycle crossing over error

(error code: 2600H) occurs.

For the operations of the flexible high-speed I/O control module when this error occurs, whether to continue or stop the

hardware logic control can be selected in "Hardware logic control selection during synchronization error occurrence" of the

module parameter.

» The following shows the operations of the flexible high-speed 1/0 control module when "Hardware logic control continue" is
set for "Hardware logic control selection during synchronization error occurrence" and a cycle crossing over occurs.

Inter-module synchronization cycle

- | |
Inter-module synchronization cycle f ﬁ } }
i | | I
1 1 1 1
1 1 1 1
. ! Synchronous ! Synchronous ! Synchronous !
"= 1 1
Inter-module synchronous interrupt program Output Input interrupt program Output ' Input interrupt program Output ! Input interrupt program Output !
1 1 1 1
! 1 1 1
T T | T 1 T I
! : ; ! - ! :
Synchronization latch count value 1
Latch count value 1 Latch count value 2 Latch count value 3 Latch count value 4
(Un\G700 to Un\G715) /' !
\
1 T 1 1
1 : : \\ 1 1 :
v . A ! v v H
1
Output refresh| Output refresh (1) Output refresh Output refresh :
processing processing processing processing :
1
1
1
1
1

><.--.--.--

Latch timing of a count value with

the synchronization signal § X{ :
1 1

Completion of reflecting the refresh result to N/ N/ \/

General command and User Address X

Synchronous output (S)L)‘l‘npcuhtr?nous Synchronous output 2 Synchronous output 3 Synchronous output 4

<
e -

'Synchronization status monitor' (Un\G8173) Inter-module synchronization target (during synchronization) (2)

R R .__M_.ZS_-.\A

(1) Acycle crossing over occurs because the output refresh processing is performed crossing over the inter-module synchronization cycles. Even when a cycle
crossing over occurs, Synchronization latch count value (Un\G700 to Un\G715) is refreshed because the latch timing of the count values is not changed.
However, the values of 'General command 0 to General command F' (Y10 to Y1F) and User Address sent to the module by the output refresh processing
may not be reflected to Synchronization latch count value (Un\G700 to Un\G715).

(2) When the output refresh processing is completed in an inter-module synchronization cycle even though the cycle crossing over has occurred, the values of
'General command 0 to General command F' (Y10 to Y1F) and User Address in the synchronous interrupt program are reflected to Synchronization latch
count value (Un\G700 to Un\G715) at the next inter-module synchronization cycle.
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» The following shows the operations of the flexible high-speed 1/O control module when "Hardware logic control stop” is set
for "Hardware logic control selection during synchronization error occurrence" and a cycle crossing over occurs.

Inter-module synchronization cycle

Inter-module synchronization cycle

| ¢
i
|
|
|
h
|
\

») | |
\ \ \
1 1 1
1 1 1
1 1 1
N . Synchronous 1 [Synchronous I Synchronous i
Inter-module synchronous interrupt program Output Input interrupt program Output ! Input (nterrupt program Output ! Input interrupt program Output '
1 1
T T | T ' T '
1 1 1 1 1 1 1
1 1 1 1 1 1 1 ]
. . 1
Synchronization latch count value Latch count value Latch count value 2 |
(Un\G700 to Un\G715) 1 |
1
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 :
| |
v v : v | Y I
1 1
Output refresh| : Output refresh Output refresh : Output refresh :
processing | processing processing | processing :
1
1 1 1
1 1 1
H ' h H
| 1 | |
Latch timing of a count value with n s T ™
the synchronization signal ')I( >|@A '>IK '}I
| ' | |
: . ! ] 1 1
Completion of reflecting the refresh result to >'<
General command and User Address
1
i i
1
Synchronous output S&';)ZIT.]O"O“S >< Synchronous output 2 Set value in "Error-time Output Mode"
!
1
'

.\

Inter-module synchronization target

'Synchronization status monitor' (Un\G8173) (during synchronization) (2)

Inter-module synchronization target (synchronization suspended) (1)

'Hardware logic control flag' (X4) On: Hardware logic control in progress Off: Hardware logic control stopped

S S
. i <4
0 I O A (O IS e, |

(1) A cycle crossing over occurs because the output refresh processing is performed crossing over the inter-module synchronization cycles. When a cycle
crossing over occurs, the hardware logic control is stopped.

(2) Even after the cycle crossing over has occurred, the values of 'General command 0 to General command F' (Y10 to Y1F) and User Address in the
synchronous interrupt program are continuously reflected to the module.

When a cycle crossing over occurs, Synchronization latch count value (Un\G700 to Un\G715) and synchronous output to

which only some of 'General command 0 to General command F' (Y10 to Y1F) and User Address (high speed area) have

been refreshed may be output.

A cycle crossing over occurs under the following condition.

* Inter-module synchronization cycle < Synchronous interrupt program processing time + (Reflection time for General
command and User Address (control data))

The following table lists the two possible causes of a cycle crossing over.

Cause Action

The inter-module synchronization cycle is shorter Set a longer inter-module synchronization cycle, or reduce the number of assignment points to
than the time taken for reflecting General command | Hardware logic area (High speed area) (Un\G1000 to Un\G1029) of User Address (control data).
and User Address (control data). « Reflection of General command: 5us

« Reflection of User Address: 0.42us per word

The run time of the inter-module synchronous Reduce the number of steps of the synchronous interrupt program and shorten the run time of the
interrupt program is long. synchronous interrupt program.

[Ex]

When all the areas (30 words) of Hardware logic area (High speed area) (Un\G1000 to Un\G1029) are assigned to the control
data, the processing time is as follows: 5(us) + 0.42(us) x 30 (words) = 17.6(us).

When 10 words of Hardware logic area (High speed area) (Un\G1000 to Un\G1029) are assigned to the control data, the
processing time is as follows: 5(us) + 0.42(us) x 10 (words) = 9.2(us).

As described above, when the number of assignment points of Hardware logic area (High speed area) (Un\G1000 to
Un\G1029) are reduced from 30 points to 10 points, the processing time can be shortened by 8.4(us).
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HOperations at a cycle skip

The "cycle skip" is a phenomenon that the refresh processing of General command and User Address to the modules is not
performed during an inter-module synchronization cycle due to the operation timing of a synchronous interrupt program.
When a cycle skip occurs, an inter-module synchronization cycle skip error (error code: 2601H) occurs.

For the operations of the flexible high-speed I/O control module when this error occurs, the control of hardware logic stops
regardless of the setting of "Hardware logic control selection during synchronization error occurrence" of the module
parameter.

<
<

Inter-module synchronization cycle
Inter-module synchronization cycle !I

| |
[ |
i | !
| | :
1 1
. | | Synchronous ! Synchronous
Inter-module synchronous interrupt program Output ! ! Input interrupt program Output ! Input interrupt program Output
1 1
T 1 : T 1 T
1 1 1 1 1 1
1 1 n 1 1 1
Synchronization latch count value
Latch count value Latch count value 2
(Un\G700 to Un\G715) Vel Vel

v v v
Output refresh| Outpuf reffesh @ Output refresh Output refresh
processing progessil T processing processing

PR Ry A
S el |

1
1
Latch timing of a count value with )( X :
the synchronization signal ; !
1 1
1
Completion of reflecting the refresh result to V,
General command and User Address

Set value in "Error-time Output Mode"

=Sy

1
1
1
Synchronous |
Synchronous output output 1 Synchronous output 2
1
'

_\

Inter-module synchronization target

'Synchronization status monitor' (Un\G8173) (during synchronization) (2)

Inter-module synchronization target (synchronization suspended) (1)

'Hardware logic control flag' (X4) On: Hardware logic control in progress Off: Hardware logic control stopped

S
<
5 S A A I ISR oS o S5

(1) A cycle skip occurs because the output refresh processing is not performed in the inter-module synchronization cycle. When a cycle skip occurs, the
hardware logic control is stopped.

(2) When the output refresh processing is performed at the inter-module synchronization cycle after the cycle skip, the values of 'General command 0 to
General command F' (Y10 to Y1F) and User Address in the synchronous interrupt program are reflected to the module.
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HOperations at a synchronization loss

The "synchronization loss" is a phenomenon that the flexible high-speed 1/O control module cannot receive an inter-module
synchronization signal at the proper cycle. When a synchronization loss occurs, an inter-module synchronization signal error
(error code: 2610H) occurs.

For the operations of the flexible high-speed I/O control module when this error occurs, whether to continue or stop the

hardware logic control can be selected in "Hardware logic control selection during synchronization error occurrence" of the

module parameter.

» The following shows the operations of the flexible high-speed I/O control module when "Hardware logic control continue" is
set for "Hardware logic control selection during synchronization error occurrence" and a synchronization loss occurs.

‘ Inter-module synchronization cycle | 1) ‘ ‘
Inter-module synchronization cycle f ﬁ ‘ ‘
| / 1 |
| | | |
1 1 1 1
. | Synchronous I [Synchronous ' [Synchronous !
Inter-module synchronous interrupt program Output ( Input interrupt program Output ! Input interrupt program Output ! Input interrupt program Output !
| 1 | |
T { T | T ! T '
! | 1 | ! | !
1 1 " I 1 1 1 ]
|
Synchronization latch count value 1
Latch count value 1 Latch count value 2 Latch count value 3
(Un\G700 to Un\G715) |
|
| | | | 1 ! 1 '
| | | | | ! | :
v \ Y H v v |
| 1 |
Output refresh| : Output refresh| EZEI Output refresh : E Output refresh :
processing | 1 processing processing ! processing !
1 1
| | | |
| | |
h | t i
L N 1! 1! 0! v!
Latch timing of a count value with IIX x- IX/ }.
the synchronization signal ; i A ; 4 h
) ) v v V! |
Completion of reflecting the refresh result to X X X Xj
General command and User Address - !
|
| | | |
1 1 1
v '
Synchronous output gzajzl'lr?nous X Synchronous output 2 X Synchronous output 3 >
1 | |
| 1 1 |
1 1 1 1
s L J
1
'Synchronization status monitor' (Un\G8173) Inter-module synchronization target (during synchronization) (2) H
|
1
'

(1) A synchronization loss occurs because the flexible high-speed I/O control module failed to receive an inter-module synchronization signal.

(2) If the flexible high-speed I/O control module fails to receive the inter-module synchronization signal at the proper cycle, an inter-module synchronization
signal error (error code: 2610H) occurs, and Synchronization latch count value (Un\G700 to Un\G715) and the synchronous output are not refreshed.

(3) When the inter-module synchronization signal is properly input to the flexible high-speed I/O control module after the synchronization loss, Synchronization
latch count value (Un\G700 to Un\G715) and the synchronous output are refreshed.
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» The following shows the operations of the flexible high-speed 1/O control module when "Hardware logic control stop” is set
for "Hardware logic control selection during synchronization error occurrence" and a synchronization loss occurs.

1
1
1
Output refresh| ! Output refresh Output refresh
processing | 1 processing \)/EI processing
\
|
1

Output refresh|
processing

Inter-module synchronization cycle 1
‘ | 0 \ \
Inter-module synchronization cycle f ﬁ ‘ ‘
1 / 1 1
1 1 1 1
| Synch i Synch i Synch i
. N ynchronous 1 ynchronous ynchronous

Inter-module synchronous interrupt program Output Y Input interrupt program Output ! Input interrupt program Output ' Input interrupt program Output '
1 1 1
T T : T 1 T 1
1 1 1 1 : 1 :

L ) L H L L
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Synchronization latch count value Latch count value Latch count value 2 !
(Un\G700 to Un\G715) 1 |
H
1 1 1 1 1 1
1 1 1 1 1 1
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1
1
1
1
1
1
1
1
1
H
1
1]
1
1

s s } s
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| 1! | |
. . ! | 1
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General command and User Address X X / X. !
: :/ 1 1
|
Synchronous - . " !
Synchronous output output 1 X Synchronous output 2 /X Set value in "Error-time Output Mode' !
1)
: /[ : 1 |
1 1 1 1
I L :
‘Synchronization status monitor' (Un\G8173) I(rdnerltl-qmosdil:h?gzpr;zggr:z)a(go)n target ( X Inter-module synchronization target (synchronization suspended) (1) H
uring sy izati A !
1 1 T 1
1 1 1 1
1 1 ! 1
1
. 1
'Hardware logic control flag' (X4) On: Hardware logic control in progress % Off: Hardware logic control stopped |
A 1
1 H
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(1) A synchronization loss occurs because the flexible high-speed 1/0 control module failed to receive an inter-module synchronization signal.

(2) If the flexible high-speed 1/O control module fails to receive the inter-module synchronization signal at the proper cycle, an inter-module synchronization
signal error (error code: 2610H) occurs, and Synchronization latch count value (Un\G700 to Un\G715) and the synchronous output are not refreshed. The
control of hardware logic stops.

(3) Even after the synchronization loss has occurred, the values of 'General command 0 to General command F' (Y10 to Y1F) and User Address in the
synchronous interrupt program are continuously reflected to the module.

Pointp
When a synchronization loss occurs, the module may be affected by noise. Check and adjust the cable wiring
and the installation environment of the programmable controllers, and restart the system. If the above error
occurs again even after the adjustment, the possible cause is a failure of the module. Please consult your
local Mitsubishi representative.
Monitor

The inter-module synchronization status can be monitored when the inter-module synchronization function is used.
For details, refer to the following.
[=5~ Page 286 Synchronization status monitor

Precautions

» The refresh timings of the X/Y signals and User Address (high speed area) differ depending on whether the inter-module
synchronization function is used or not. (<5~ Page 18 Update timings of the X/Y signals and Hardware logic area)

* When "Select Inter-module Synchronization Target Module" is set to "Do not Synchronize" in GX Works3, the inter-module
synchronization signal is not input. Since the inter-module synchronization signal is not input, the High/Low states of
external output blocks for which "SYNC" is set for "Delay Time(Unit)" do not change.
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1.7  Error History Function

Up to 16 errors that occurred in the flexible high-speed 1/0 control module are stored in the buffer memory areas as an error

history.

Operation
The error code and error time of each error are stored in Error history No.1 (Un\G8010 to Un\G8019) and sequentially
thereafter.

The error time is stored as shown below.

[Ex]

The following shows the case of Error history No. 1.

b15 to b8 b7 to b0
Un\G8010 Error code
Un\G8011 First two digits of the year Last two digits of the year
Un\G8012 Month Day
Un\G8013 Hour Minute
Un\G8014 Second Day of the week
Un\G8015 Millisecond (higher-order digits) Millisecond (lower-order digits)
Un\G8016
to System area
Un\G8019
Item Description Storage example*1
Error code The error code is stored. 1020H
First two digits of the year/last two Stored as a BCD code. 2016H
digits of the year
Month/day 1031H
Hour/minute 1234H
Second 56H
Day of the week For each day of the week, one of the following values is stored as a BCD code. 1H
Sunday: OH, Monday: 1H, Tuesday: 2H, Wednesday: 3H, Thursday: 4H, Friday: 5H,
Saturday: 6H
Millisecond (upper)/millisecond (lower) | Stored as a BCD code. 0789H
System area — —

*1  Value of when a reset error during hardware logic control (error code: 1020H) occurred at 12:34:56.789 on Monday, October 31st, 2016

Clearing the error history

The error history can be cleared with one of the following methods.

* Turning off the power
* Resetting the CPU module
+ Setting 'Clear setting of error history' (Un\G8002) to Clear the history. (1) and turning on and off Error clear request (YF)
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Checking the error history

The start address of the error history where the latest error has been stored can be checked with Latest address of error
history (Un\G8000).

[Ex]

The following shows the case in which the third error has occurred. The third error is stored in Error history No. 3 and 8030
(start address of Error history No. 3) is stored in Latest address of error history (Un\G8000).

Latest address of error history

(Un\G8000)
Address

8010 Error history No.1

8020 Error history No.2

8030 Error history No.3
(Empty)

8160 Error history No.16
(Empty)
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[Ex]

The following shows the case in which the 17th error has occurred. The 17th error is stored in Error history No. 1 and Latest
address of error history (Un\G8000) is overwritten with 8010 (start address of Error history No.1).

Latest address of error history

(Un\G8000)
Address
»| 8010 || Error history No.1
8020 Error history No.2 The 17th error is stored in Error history No.1
and the 1st error history will be erased.
8030 Error history No.3
8160 Error history No.16
16th error
Pointp

If the storage areas of the error history become full, the value in Error history No. 1 (Un\G8010 to Un\G8019)
is overwritten and sequentially thereafter to keep registering errors. (The error histories before the overwriting
are deleted.)
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1.8  Event History Function

The errors generated or operations executed in the flexible high-speed 1/O control module are collected as event information
in the CPU module.

The CPU module collects the event information that occurred in the flexible high-speed 1/O control module and keeps them in
the data memory inside of the CPU module or an SD memory card.

The event information collected by the CPU module can be displayed on an engineering tool to check the occurrence history
in a time series.

Event type Classification Description
System Error An error detected by the self-diagnostics in each module
Warning Awarning (alarm) detected in each module
Information Operation by the normal detection of the system that is not classified as Error or Warning, or operation

performed automatically by the system

Security Warning Operation that is judged as unauthorized access to each module
Information Operation that is hard to be judged as the success of unlocking passwords or unauthorized access
Operation Warning Deleting (data clear) operations that may change the action. (These operations are not judged as errors by

the self-diagnostics.)

Information Operations such as clearing errors performed by users to change the system operation or configuration

Setting method

The event history function can be set from the event history setting window of the engineering tool. For the setting method,
refer to the following.
L1 MELSEC iQ-R CPU Module User's Manual (Application)

Displaying event history

Access the menu window of the engineering tool. For details on the operating procedure and how to view the contents, refer
to the following.
L1 GX Works3 Operating Manual
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List of event history data

The following table lists the events that occur in the flexible high-speed 1/0 control module when the event type is operation.

Event code | Event class Event name Event detail Additional information
20100 Information Error clear "Error clear" has been executed. —
24000 Information Write to Module (execution "Write to Module (execution memory)" | —
memory) has been executed.
24001 Information Write to Module (execution + flash | "Write to Module (execution + flash Cumulative number of writes to a flash
ROM) ROM)" has been executed. ROM
24002 Information Hardware logic control start The hardware logic control has been A request source is added from any of
started. the following items.
« [Hardware logic control start] of the
configuration tool
« 'Hardware logic control start request'
(Y4)
24003 Information Hardware logic control stop The hardware logic control has been A request source is added from any of
stopped. the following items.
* [Hardware logic control stop] of the
configuration tool
* 'Hardware logic control stop request'
(Y5)
* 'Hardware logic control stop signal at
disconnection' (Y6)
24010 Information Write to trigger condition setting of | "Write to trigger condition setting of —
logic analyzer (execution memory) | logic analyzer (execution memory)"
has been executed.
24011 Information Write of trigger condition setting of | "Write of trigger condition setting of Cumulative number of trigger setting
logic analyzer (execution + flash logic analyzer (execution + flash writes
ROM) ROM)" has been executed.
24020 Information Simulation execution Simulation has been executed. —
2A000 Warning Operating condition settings batch- | Execution memory setting has been —
reset reset with the data saved in the flash
ROM.
2A010 Warning Delete of trigger condition setting | The trigger condition setting of logic —

of logic analyzer

analyzer has been deleted.
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1.9 Backing up and Restoring the Hardware Logic

The flexible high-speed 1/O control module can back up and restore the hardware logic written in the flash ROM.

» Back up: Creates a module-specific backup parameter and saves the hardware logic written in the flash ROM.

» Restoration: Writes the information backed up in the CPU module to this module.

In the event that the flexible high-speed 1/O control module fails and needs to be replaced, the hardware logic written in the
flash ROM of the failed flexible high-speed I/O control module can be restored onto the new flexible high-speed 1/0O control
module.

Only when the model where the hardware logic is to be backed up and the model where the hardware logic is to be restored
are the same, the hardware logic can be backed up and restored.

Each procedure differs depending on whether a module-specific backup parameter is used or not.

When the module-specific backup parameter is used

Hardware logic is automatically restored when the failed module is replaced with a new one using the online module change.
For details on the online module change, refer to the following.
L1 MELSEC iQ-R Online Module Change Manual

Details of the module-specific backup parameter

A module-specific backup parameter is a file created in an SD memory card or the data memory of the control CPU. The
contents of the parameter are the hardware logic written in the flash ROM of the flexible high-speed 1/0 control module.
The file name of a module-specific backup parameter is determined as follows based on the start I/O number of the flexible
high-speed 1/O control module.

UBPmmmnn.BPR

+ mmm indicates a value calculated by dividing the module 1/0 number by 10H (3 digits in hexadecimal).

* nn indicates a consecutive number of the module-specific backup parameters for each module (fixed to 00).

Creating and updating a module-specific backup parameter

A module-specific backup parameter is created or updated when the hardware logic written in the flash ROM of the flexible
high-speed I/0O control module is updated.

Timing when backup data is created or updated Description
When "Write to Module (execution + flash ROM)" is executed with the A module-specific backup parameter is created or updated when writing
configuration tool hardware logic to the flash ROM is completed.

When writing the trigger setting to a flash ROM is executed with the
configuration tool

When deleting the trigger setting from a flash ROM is executed with the A module-specific backup parameter is updated when deleting hardware logic
configuration tool from the flash ROM is completed.

When no module-specific backup parameter exists in the data memory of the control CPU and a module-specific backup
parameter needs to be created with the current setting, write the hardware logic to the flexible high-speed I/O control module
with the configuration tool. A module-specific backup parameter is created with the current setting of the flash ROM.

EDisabling the security

When creating or updating a module-specific backup parameter, execute "Write to Module (execution + flash ROM)" with the

security disabled.

* When "Write to Module (execution + flash ROM)" is executed with the security enabled, a module-specific backup
parameter is not created and updated.

« Even if the trigger setting is written to or deleted from the flash ROM after the execution of "Write to Module (execution +
flash ROM)" with the security enabled, a module-specific backup parameter is not created and updated.

HPrecautions

If the creation of a module-specific backup parameter fails because the data memory of the control CPU does not have
sufficient free space or the module-specific backup parameter is being used, a module-specific backup parameter creation
error (error code: 17E1H) occurs.
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Reading of module-specific backup parameters

To read a module-specific backup parameter and restore hardware logic, set "Hardware logic control auto restoration

executed/unexecuted" of the module parameter to "Enable" in advance.

O [Navigation window] = [Parameter] = [Module Information] = Module model name => [Module Parameter] =
[Application setting] = [Online module change]

ERead timing

Module-specific backup parameters are read when a new module is mounted and recognized after the online module change.
When the programmable controller is powered off and the module is replaced with a new one, module-specific backup
parameters are not read.

EPrecautions
When the module-specific backup parameter for the target slot does not exist in an SD memory card or the data memory of

the control CPU, the subsequent restoration of the hardware logic is not performed. If the hardware logic cannot be restored
even though the module-specific backup parameter exists, a module-specific backup parameter restore error (error code:
17EOH) occurs.

Restoration of the hardware logic

When reading module-specific backup parameters is completed with no errors, the hardware logic is converted (restored) into

the hardware logic for the new module and stored in the flash ROM.

Restrictions on the module-specific backup parameter

Hardware logic cannot be backed up or restored with a module-specific backup parameter in the following cases.
* When the control CPU is not the process CPU
* When the programmable controller is powered off and the flexible high-speed I/0 control module is replaced with a new one

» When "Hardware logic control auto restoration executed/unexecuted" of the module parameter is set to "Disable"
In any of the cases above, back up or restore the hardware logic by the following method.
==~ Page 79 When the module-specific backup parameter is not used

When the module-specific backup parameter is not used

Back up or restore the hardware logic with the configuration tool.

» Save the hardware logic for a backup as a project file. (I~ Page 91 Project Management)
» Write the backed up hardware logic to the module for restoration. (==~ Page 112 Writing data to the module)
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2 FUNCTIONS OF THE CONFIGURATION TOOL

This chapter describes the configuration tool for creating the hardware logic and writing it into the flexible high-speed 1/0
control module.

2.1  Sstarting and Exiting the Configuration Tool

This section describes how to start or exit the configuration tool.

Start

Follow the steps below.
O [Tool] = [Module Tool List]
1. Select "iQ-R-Series" for "Module Series Selection”.

2. Select [Pulse 1/0/Positioning] = [Flexible high-speed I/0 control module configuration tool], and click the [OK] button.

Module Tool List

Start the selected module toal.

Module Series Selection

(igR Series -

Offset/gain setting -
Create wave output data
B Temperature Input
Offset/gain setting
2 Temperature Control Module
Temperature trace
g2 Pulse 1/0/Positioning
Preset

m

Positioning monitor
Positioning test

B Information Module
Service/account setting

[ OK J [ Cancel

3. The configuration tool is started.

[ MELSEC iQ-R Flexible High-Speed 1/0 Control Module Configuration Tool (Untitled Praject) =3 =E =<
Project Edit View Online Debug Window Help

DRy dwaphEns=rsae 236l e

All Parts

- All Farts

-1} Encoder IF block
ZHE SSI encoder
S Parallel encoder

-4 Multi-function counter block
A 16-bit Signed Counter
F 16-bit Unsigned Counter
A 32-bit Signed Counter
A 32-bit Unsigned Counter

&)} Logical operation block
I AND/OR/XOR

pou List | Library.

Map Display [E

Edit mode

Start 1/0 number:0000 .

2 FUNCTIONS OF THE CONFIGURATION TOOL
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EConnection target
The configuration tool acquires information of the connection destination from GX Works3 at its start-up. Therefore, when the

connection destination has been changed on GX Works3 after the start-up of the configuration tool, exit from the configuration
tool once. And start it again.

Exit

Select [Project] and [Exit] in the configuration tool.

Point ;>

Even if GX Works3 is exited while the configuration tool is being used, the configuration tool can be operated
independently. Settings and the monitor operation can be continued with the configuration tool.

2 FUNCTIONS OF THE CONFIGURATION TOOL 1
2.1 Starting and Exiting the Configuration Tool 8



2.2

Window Layout

The following

Title bar

Menu bar

Toolbar

Work window

Status bar

figure shows the whole window layout.

—— Element selection
window

£
L omonnon

e

Navigation Watch window Map display window

Docking window

For details on each item, refer to the following.

Navigation window =5~ Page 84 Navigation window

Work window =5~ Page 86 Work window

Element Selection window ==~ Page 85 Element Selection window
Map display window ==~ Page 87 Map display window

Watch window

=5~ Page 117 Watch Function

Window operation

EDisplaying a docking window
[View] = [Docking Window] = [(item to be displayed as a docking window)]

If a window is not displayed by the above operation from the menu, select [Window] = [Return Window Layout
to Initial Status].

82 2 FUNCTIONS OF THE CONFIGURATION TOOL
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ESwitching the docking window displays between docking and floating
» Docking display: Drag and drop the title bar of a docking window with floating display into the guidance to dock the window.
Or select a docking window with floating display and perform [Window] = [Docking].

Put the window onto the guidance. A new tab appears after the window is docked.

* Floating display: Drag the title bar of a docking window that is docked with the main frame to a desired location to display
the window independently. Or select a docking window that is docked and perform [Window] = [Floating].

ESwitching work window displays between docking and floating
» Docking display: Select a work window with floating display and perform [Window] = [Docking].

* Floating display: Drag the title bar of a work window that is docked with the main frame to a desired location to display the
window independently. Or select a work window that is docked and perform [Window] = [Floating].

Point}’

The docking window displays can be switched between docking display and floating display by double-clicking
the title bar.
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Navigation window

In the Navigation window, the Hardware logic outline window and names of multi function counter blocks arranged in the
window (Counter_0O: A multi function counter block number comes in O.) are displayed in the tree format.

For details on the hardware logic outline window and multi function counter blocks, refer to the following.

(== Page 141 CREATING A HARDWARE LOGIC

MNavigation
=B (Untitied P

outline window
er block detail window
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Element Selection window

In the Element Selection window, the main blocks that can be arranged when the hardware logic is created are displayed in

the tree format.
This window displays only the blocks in a category selected from the drop-down menu at the upper section of the window.
When a multi function counter block is selected in the Element Selection window and arranged on the work window, the tab of

the block is added in the work window.

Multi-function counter block -

=~ 4y Multi-function counter block
..4IF 16-bit Signed Counter
AF 16-bit Unsigned Counter
A 32-bit Signed Counter

POU List | Library

"Library" tab

Select the "Library" tab to display the libraries provided by the manufacturer and the user libraries registered in the

configuration tool.
For the registration method, refer to the following.
[=5~ Page 108 Library Function
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Work window

The hardware logic is created or the monitor display is executed in the work window.

One window out of the hardware logic outline window (one window) and multi function counter block detail windows (up to

eight windows) is a target for the operation. The work window targeted for the operation is displayed in the map display

window.

Switch the operation-target window with one of the following operations.

* Double-clicking the item to display in the Navigation window

» Double-clicking a multi function counter block in the hardware logic outline window

+ Switching a window from [Window] menu

* Clicking a tab at the upper section of the work window (for a docked window) or clicking the title section (for a floating
window)

+ Clicking a point in the work window

Hardware logic outline wir- |Cuumer_ﬂ(|6b|t_8|gned) | Gounter_1{ 160it_Siened) | Gounter_2( 160it_Siened) | Gounter_3( 160it_Siened) | Counter_4( 160it_Siened) | Gounter_5( 160it_Siened) | Gounter_B{ 160it_Siened) | Counter_7{ 160it_Siened) | X

Counter_0(16bit_Signed)

Input0 Outputd 1
Inputl Event0 1
LatchD Event1

Latchl Event2

Event0 Event3 -
Eventl

Event2

Event3

Absolute Encoder

Counter_1(16bit_Signed)

Input0 Outputd
Inputl Event0
LatchD Event1
Latchl Event2
Event0 Event3
Eventl

Event2

Event3

Absolute Encoder
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Map display window

The map display window displays a whole image of the hardware logic outline window or a multi function counter block detail

window that is currently displayed in the work window.
Click the desired area to be displayed on the map display window, and the displayed portion in the work window will change.
The displayed area in the work window can also be changed by dragging the panel on the map display window.

Hardware logic outline window | - x 7
+ ||all Parts ~
=)} All Parts
£l Encoder IF block
4E SSI encoder
outo F Parallel encoder

Ji Multi-function counter block
ZF 16-bit Signed Counter
i 16-bit Unsigned Counter
4F 32-bit Signed Counter
i 32-bit Unsigned Counter

£l Logical operation block

Logic Select Non-Inversion

=
I
o

Delay Time (Unit x Step) [12.5ns

=
i
4

Error-time Output Mode:

I I
=]
ol
‘
[

User Address Setting Detall FADIoRoR
ouT1
O Logic Select
Delay Time (Unit x Step) |13.5ns x
Error-time Output Mode
User Address Setting POU List | Library

re logic outline window) I x
ouT 2
Delay Time (Unit x Step) [12.5ns x

Error-time Output Mode:

9
il

Ii
I<

User Address Setting Detail

ouT 3

Logic Select

z
g
2
H
i
g

‘

Delay Time (Unit x Step) [12.5ns

x

Error-time Qutput Mode

e
el

Ii
I

User Address Setting Detail

’_l ouT 4
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2.3 List of Menus of the Configuration Tool

[Project] menu

Menu

Reference

[Project] = [New]

=5~ Page 91 Creating a new project

[Project] = [Open]

== Page 91 Opening a project

[Project] = [Close]

[Project] = [Save]

=5~ Page 92 Saving an existing project

[Project] = [Save As]

=5~ Page 92 Saving a project with a new name

[Project] = [Project Verify]

==~ Page 93 Verifying a project file

[Project] = [Security]

==~ Page 94 Security

[Project] = [Print]

==~ Page 90 Printing

[Project] = [Exit]

=~ Page 81 Exit

[Edit] menu

Menu

Reference

[Edit] = [Undo]

[Edit]  [Redo]

[Edit] = [Copy]

=5~ Page 102 Copying a block

[Edit] = [Paste]

[Edit] = [Insert and Paste]

=~ Page 104 Pasting a block

[Edit] = [Block Delete]

==~ Page 99 Deleting a block

[Edit] = [Export block]

[Edit] = [Library Registration]

[Edit] = [Library Delete]

== Page 108 Library Function

[Edit] ® [Comment Insert]

== Page 105 Adding a comment

[View] menu

Menu

Reference

[View] = [Zoom] = [Set Zoom Factor]

[View] = [Zoom] = [Zoom In]

[View] = [Zoom] = [Zoom Out]

[View] = [Comment Display]

==~ Page 105 Adding a comment

[View] = [Docking Window] = [Navigation]

=~ Page 84 Navigation window

[View] = [Docking Window] = [Element Selection]

== Page 85 Element Selection window

[View] = [Docking Window] => [Map Display]

==~ Page 87 Map display window

[View] = [Docking Window] => [Watch 1] to [Watch 4]

=" Page 117 Watch Function
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[Online] menu

Menu

Reference

[Online] = [Start I/O number setting]

=5~ Page 111 Start I/O number setting

[Online] = [Write to Module (execution memory)]

[Online] = [Write to Module (execution + Flash ROM)]

==~ Page 112 Writing data to the module

[Online] = [Read from Module (Flash ROM)]

=5~ Page 112 Reading data from the module

[Online] = [Verify with Module (Flash ROM)]

=5~ Page 113 Verifying with the module

[Online] = [Module operation] = [Hardware logic control start]

[Online] = [Module operation] = [Hardware logic control stop]

==~ Page 114 Module operation

[Online] = [Monitor] = [Start Monitoring (All Windows)]

[Online] = [Monitor] = [End Monitoring (All Windows)]

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

[Online] = [Monitor] = [Stop Monitoring]

[Online] = [Monitor] = [End Monitoring]

==~ Page 115 Monitor

[Online] = [Watch] = [Start Watching]

[Online] = [Watch] = [Stop Watching]

[Online] = [Watch] = [Watch Items Batch Read] = [Watch 1] to [Watch 4]

== Page 117 Watch Function

[Debug] menu

Menu

Reference

[Debug] = [Simulation]

==~ Page 120 Simulation function

[Debug] = [Logic Analyzer]

=5~ Page 128 Logic analyzer function

[Debug] = [Continuous logging]

== Page 134 Continuous logging

[Window] menu

Menu

Reference

[Window] = [Close All Work Windows]

[Window] = [Return Window Layout to Initial Status]

=5~ Page 82 Displaying a docking window

[Window] = [Floating]

==~ Page 83 Switching the docking window displays between docking and

[Window] = [Docking] floating

[Window] = [(Information on the window that is being displayed)] —
[Help] menu

Menu Reference

[Help] = [Flexible High-Speed 1/0O Control Module Help]

==~ Page 140 Displaying the help

[Help] = [Version Information]

== Page 140 Checking the version of the configuration tool
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2.4  Printing

The contents in the Work window are printed.

Printing method

1. Open the "Print" window.
O [Project] = [Print]

Print

Print item

rint All

Hardware logic outline window

= [#] Multi function counter block detail window

[#] Counter_0(16bit_Signed)

-[#] Counter_1(16bit_Unsigned)
-[#]Counter_2(32bit_Signed) Print...
-[#] Counter_3(32bit_Unsigned)

Page Setup...

Print Preview...

i1l

Cancel

2. Select the items to be printed.

The following contents are printed depending on the items to be selected.

Item

Content

Hardware logic outline window

« Hardware logic outline window

« Setting details of "Data Frame Setting" in an SSI encoder block (when the
SSI encoder block is arranged in the Hardware logic outline window)

« Setting details of "User Address Setting" of an external output block

Multi function counter block detail window

 Multi function counter block detail window
« Setting details of "Detector Select" in an input signal event detection block
« Setting details of "Detector Select" in a latch event detection block

3. Setthe range of pages with the [Page Setup] button.

4. Checka print image with the [Print Preview] button.
5. Click the [Print] button.
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2.5 Project Management

The configuration tool manages the hardware logic as a project.

This section describes the basic operations of the configuration tool for projects, such as creating, opening, and saving of a
project.

Because a created project can be managed as a project file, changing of a project name, copying and pasting of a project,

and other operations can be easily executed with Windows® Explorer.

Creating a new project

Create a new project.

O [Project] = [New]

Opening a project

Read a project saved in a hard disk or other areas in a personal computer.

1. Open the "Open" window.
O [Project] = [Open]

B4 open
Lookin: || RD40PDOT - 0F @
T MName = Date modified Type
el [[ ] projectl.fio 2016/05/261319 _ FIO File
Recent Places | oiect2 fio 2016/05/261319  FIO File

Desktop

Libraries

L]

Computer

“
u 4| 1 L

Network

File name: project1 -

Flesoftype: [ Project Files{fio) «] [ cancel

2. Selecta project to open and click the [Open] button.
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Saving a project file

Save a project file in a hard disk or other areas in a personal computer.

Saving a project with a new name

Name the project being edited and save the project file.

O [Project] = [Save As]

B save As B3
Savein: ||| RD4OPDO1 - @ E-
T MName = Date modified Type
el || projectl fio 2016/05/26 13:19 FIO File
RecentPlaces |, oiectd fio 2016/05/261319  FIO File
Desktop
Libraries
A
Computer
&
u 4| i F
Network
File name: project3 fio -
Save as type: Project Files(* fio) v] [ Cancel

Saving an existing project

Overwrite the hardware logic information being edited on an existing project file.

O [Project] = [Save]

2 2 FUNCTIONS OF THE CONFIGURATION TOOL
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Verifying a project file

Verify the contents of a currently opened project and those of another project in a hard disk. Verification results are displayed
in a list and mismatches can be checked.

Verifying the hardware logic

The following describes how to verify the hardware logic.

1. Select the following item.
X7 [Project] = [Project Verify]
2. Selecta project in a hard disk to be verified.

3. \Verification results are displayed.

In the verification result window, the match/mismatch status (the links to the input terminals of each block, setting values of the
block, and User Address) are displayed.

Project Verify
¥ B2 E
Item name Collation source(Edited d--- |Verify Destination(123.fic) |C0mpari50n result |:
ZIND Mismatch
------ Lege el inverson
------ Filter Time Pulse Input Mode General Input General Input Match
...... Filter Time ims ims Match
...... Initial State Low Low Match

4. Double-click a mismatch to jump to the corresponding section in the work window. When the links are mismatched, the
corresponding link in the work window is selected.
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Security

When the hardware logic is written into a flash ROM, add a password to prevent inappropriate access to read the data.

After [Security] is set to "Enable" and [Write to Module (Execution memory + Flash ROM)] in [Online] is executed, the
password input window is displayed. After a password is input and writing data into the module is completed, the security
becomes valid.

To read the hardware logic to which the security has been enabled from a flash ROM to the module, input the set password.
* When the security is enabled

Write to Module

(Execution memory + Flash ROM)

Password registration

Hardware logic + Password

i

Password matched pemmmm T
- I

Hardware logic | Password input L
Hardware logic + Password

1
Password not matched E
1
!

--------------------- Read from Module (Flash ROM) ---------------------

RD40PDO01

* When the security is disabled

Write to Module (Execution memory + Flash ROM)

Hardware logic

% RD40PDO1

Hardware logic

Read from Module (Flash ROM)

Setting method

O [Project] = [Security] = [Enable] or [Invalid]
When a new project is created, [Security] has been set to "Enable".

Operation details and restrictions

The security setting is saved in a project.

HOperations to be performed when "Write to Module (Execution memory + Flash ROM)" is

executed
Security setting Description
Enable * The password registration window is displayed.
« The hardware logic is written with a password.
Invalid™® « The password registration window is not displayed.
« The hardware logic is written. No password is added.

*1  When "Write to Module (Execution memory)" is executed, the same operations as the ones for when [Security] is "Invalid" are executed.

4 2 FUNCTIONS OF THE CONFIGURATION TOOL
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HOperations to be performed when "Read from Module (Flash ROM)" is executed

Hardware logic in the Description
module
With a password » The password input window is displayed.

* Only when the input password matches the password in the module, the hardware logic can be read.

Without a password * The password input window is not displayed.
« The hardware logic can be always read.

HOperations that change the security setting
When one of the following operations is performed, the security setting is changed.

Operation Security setting

Creating a new project "Enable" is set.

Opening a project The project setting is reflected.

Reading data from the module The setting stored in the flash ROM of the flexible high-speed I/0O control module is reflected.
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2.6  Windows for Creating the Hardware Logic

The following two types of window are prepared for creating the hardware logic. The window can be switched between the
hardware logic outline window and the multi function counter block detail window.

Window Description

Hardware logic outline window This window is for creating the outline of the hardware logic in the flexible
high-speed 1/0 control module. Multi function counter blocks are arranged,
external 1/0 terminals are linked, and settings are configured in this window.

Multi function counter block detail window This window is for configuring the detail settings of the multi function counter
blocks arranged in the hardware logic outline window.

Switch multi function counter block detail windows (up to eight windows) and
edit each multi function counter block.

Hardware logic outline window

B MELSEC QR Tool =l
D U T \
Lo [ s, &
Haara -1 Click .xm
R rrem 1
=T
eT—) Double b=
Double click click
vyt
Epchmio
[Esitmode Start 1/0 number:o000
Multi function counter block detail window
-
Edt_View Onlie_Debug_Window_Help
Hawn|  Bagasrrime 2 Afe@q 0% -
i S
Inputa oupueo [7]
ourt )
“Clock
i v
o
v
e [ vou s [Ty _
e
A
] pown
P
[ T .
f—
e [
ot
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Hardware logic outline window

The hardware logic outline window is composed of the following five sections. Depending on the section, the blocks that can

be arranged differ.

Change the setting and linking of each block to create the hardware logic with various functions.

AR
HEEEE

Section

Description

Blocks and terminals that can be
arranged*1

First section

The blocks corresponding to inputs to the hardware logic have been arranged in this
section.

All the blocks in the first section are arranged when a project is started, and any blocks
cannot be deleted or newly added from the Element Selection window.

« External input block

* Inter-module synchronization signal input
terminal

* Y device terminal

» OUT terminal

Second section

Blocks corresponding to encoder inputs are to be arranged in this section.

« Parallel encoder block
» SSl encoder block

Third section

Blocks that execute count with external input signals and the internal clock are to be
arranged in this section.

Multi function counter block

Fourth section

Blocks that perform logical operations to input signals and outputs of multi function counter
blocks are to be arranged in this section.

Logical operation block

Fifth section

The blocks corresponding to outputs of the hardware logic have been arranged in this
section.

All the blocks in the fifth section are arranged when a project is started, and any blocks
cannot be deleted or newly added from the Element Selection window.

« External output block
+ Sl device terminal

*1  For details on each block and terminal, refer to the following.
[Z=~ Page 141 CREATING A HARDWARE LOGIC
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Multi function counter block detail window

A multi function counter block detail window is composed of the following six sections.

Change the setting and linking of each block to create various count operations.

= — —k ==
=1
=0 =
Section Description Blocks and terminals that have

*
been arranged U

First section

The terminals corresponding to inputs to a multi function counter block have been
arranged in this section.

An input to a multi function counter block in the hardware logic outline window is handled
as an input in the multi function counter block detail window.

* Input terminal
« Latch input terminal
« Event input terminal

Second section

Select a signal detection condition for each input signal.
Desired conditions can be detected with the combinations of High/Low and rise/fall.

* Input signal event detection block
« Latch event detection block

Third section

Counter timers that function depending on each event have been arranged.

Switching of 16-bit signed counter/16-bit unsigned counter and 32-bit signed counter/32-
bit unsigned counter is determined depending on the blocks arranged in the hardware
logic outline window and cannot be performed in the multi function counter block detail
window.

* Counter timer block (16bit_Unsigned)
« Counter timer block (16bit_Signed)
* Counter timer block (32bit_Unsigned)
« Counter timer block (32bit_Signed)

Fourth section

An operation to compare a count value and a setting value of a counter timer is executed.
Coincidence detections of count values can be executed with the comparison operation.

« Compare block
« Pattern generator block
« Cam switch block 2

Fifth section

Based on results of the comparison operation and event detections, the signals to be
externally output are controlled.

« Set/reset block
« Cam switch block2

Sixth section

The terminals corresponding to outputs of a multi function counter block have been
arranged in this section.

Outputs from the multi function counter block detail window are handled as outputs from
the multi function counter block in the hardware logic outline window.

« Output terminal

« Event output terminal

« Pattern generator output terminal
» Cam switch output terminal

*1  For details on each block and terminal, refer to the following.
=~ Page 166 Multi Function Counter Block
*2 Acam switch block is arranged across the fourth and fifth sections.
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How to use blocks

Arranging blocks

The following describes how to arrange a block.

1. Select a block in the Element Selection window. Drag and drop the block into the hardware logic outline window.
When a block is dragged into the hardware logic outline window, the area to which the block can be dropped is highlighted.

2. When the selected block is dropped into the work window, the block is automatically arranged in the highlighted area.

Point ;>

When three or more blocks have been arranged in the same section and blocks arranged between the top
and bottom ones are deleted, that area becomes vacant. When a new block is arranged under this situation,
the vacant area is highlighted and the block is arranged there.

Counter_0 Counter_0 Counter_0
Delete Counter_1 Place a new

Counter 1 and Counter_2. counter. Counter 1

Counter_2

Counter_3 Counter_3 Counter_3

Deleting a block

The following describes how to delete a block.
Only the blocks arranged from the Element Selection window can be deleted. The blocks that have been arranged by default

cannot be deleted.
When a block is deleted, the link of the block is also deleted.

1. Click the block to be deleted.
The block is highlighted (displayed in yellow) and selected.

Counter_0(166i¢_Signed)

2. Right-click the block and select "Block Delete" from the context menu. Or press the key.
When a block is deleted, the link of the block is also deleted.

Point/©

« Users can also delete multi function counter blocks by right-clicking a multi function counter block name
(Counter_[0) in the tree of the Navigation window and selecting "Block Delete" from the context menu.
« Select [Edit] = [Block Delete] to perform the same operation as selecting "Block Delete" from the context

menu.
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Block setting

Configure block settings by changing values in the drop-down lists and text boxes of each block.

Counter_Timer_0(32bit_Signed)
™) Count Enable OFF - || User Address User Address | Count Value :‘
*J
Count Mode User Address | Latd lue
Upper Limit 2147483647 User Addres (3)
2) —
Lower Limit -2147483648 User Address
Gk
Add Mode OFF -
Add Value 0 Uszer Address
|Z RUN
] User Address
[/] sTop
STOP—PRESET OFF -
7
[/] DowN
[] PrRESET User Address
PRESET—STOP OFF -
Preset Value 0 User Address User Address Overflow
,Z Latch User Address Underflow
No. Item name Description

Drop-down list

Select a setting value from the drop-down list.

Text box

Input a one-byte numerical value (decimal).

User Address

« By assigning buffer memory addresses to "User Address", input terminal status and parameter

setting values can be changed with programs and values of a hardware logic can be monitored
during the hardware logic control. For details, refer to the following ([~ Page 171 Assignment
of "User Address").

* Input decimal values in the setting.

 The range of settable buffer memory addresses is 1000 to 1099 (High speed area: 1000 to 1029,
low speed area: 1030 to 1099). For details, refer to the following (==~ Page 100 Input range of
"User Address").

of "User Address"

Description

Hinput range

Input range

1000 to 1029 » The monitor items and setting items assigned in this area are read or written at a high speed (100ps)'1. These items are also read or
written when the flexible high-speed 1/0 control module sends an interrupt signal to the CPU module.

« Assign even addresses to the parameters of two words (32 bits). Odd addresses cannot be assigned.

1030 to 1099 « The monitor items and setting items assigned in this area are read or written at a low speed (1ms)’1.

« Assign even addresses to the parameters of two words (32 bits). Odd addresses cannot be assigned.

*1 This refresh timing is applied when the flexible high-speed 1/0 control module is in the normal operation mode. Refer to the following for
the inter-module synchronous mode.

[~ Page 18 Update timings of the X/Y signals and Hardware logic area

A single buffer memory address cannot be specified in several "User Address".
For example, when the buffer memory address 1000 has been specified in "Count Value" and 1000 is
specified in "Latch Value", the value in User Address is returned to the initial value.
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Linking blocks

The following describes how to link blocks.

1. Click the terminal to be a start point.
The outer frame of the selected terminal is highlighted.

IND
Logic Select ’Non—Inversion '] %
’General Input ']
Filter Time |:
llms ']
Initial State ’Low v]

2. Click the terminal to be an end point.

Input0
Inputl
[[] Latcho

|: Latchl
. EventO

The start point and end point are automatically linked.

Counter_0

IND

Loy sl i
General Input >
Filter Time

1ims -

Counter_0

Inputo
Inputl
Latcho

Latchl
Initial State  [Low =

Event0

Pointp

Event terminals of a multi function counter block can be linked to Event terminals of another multi function
counter block arranged in the same section.

Counter_0(16bit_Signed)

Inputd Outputd
Inputl Eventd
LatchO Eventl
Latch1 Event2
Event0 Event3

Eventl
Event2
Event3

Absolute Encoder

Counter_1(16bit_Signed)

Inputd Outputd
Inputl Event0
Latch0 Eventl
Latchl Event2
Event0 Event3

Eventl
Event2
Event3

Absolute Encoder
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HLinking conditions of terminals
Terminals in the same color can be linked. Terminals with two colors can be linked with the terminals with either of the two
colors.

For details on the terminal colors, refer to the following.
(=~ Page 141 Main Blocks in the Hardware Logic Outline Window

HLink type

The two link colors, blue and gray, are provided.

+ A connection line between a linked output terminal and input terminal is blue.

» Gray connection lines indicate that the terminals have been automatically connected. Users cannot link the terminals.

HDeleting links

The following describes how to delete a link.
Only blue connection lines can be deleted. Gray connection lines cannot be deleted.

1. Right-click the link to be deleted. The link list is displayed in the context menu.
2. Selecta link to be deleted and select "Wiring Delete".

INOD

Loge sdect
T Z [ IN 0:0utput - Counter_0(16bit_Signed):Inputd» | Wiring Delete |
| IN 1:0utput - Counter_O(16bit_Signed):Inputd  » |
Filter Time

ims -

‘Counter_0(1

Inputd

Inputl

LatchD

Latchl
Initial State Low -

Event0

IN1

Logic Select [m

Eventl

Event2

Point
The link is highlighted (displayed in green) and selected when the link is clicked. The highlighted link can be
deleted by pressing the key.
Copying a block

A block arranged in the hardware logic outline window can be copied by block unit. The setting values can be changed by
block in a batch and an arranged block can be copied.

HProcedure of copying a block
The following describes the procedure of copying a block.

1. Click the block to be copied.
The block is highlighted (displayed in yellow) and selected.

Counter_0(166it_Signed)

2. Right-click the block and select "Copy" from the context menu.

Point

» Users can also copy multi function counter blocks by right-clicking a multi function counter block name
(Counter_[0) in the tree of the Navigation window and selecting "Copy" from the context menu.
« Select [Edit] = [Copy] to perform the same operation as selecting "Copy" from the context menu.
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HOperation details and restrictions

» Multiple blocks cannot be copied at a time. Only a single block can be copied.

» The link between the block to be copied and other blocks is not copied. However, when the block to be copied is a multi
function counter, link information in the multi function counter block detail window is also copied.

» The following table shows which main blocks can be copied.

Section™ Target block Copying Item to be copied
1 External input block Possible Setting values of the block
« Inter-module synchronization signal Impossible —

input terminal
* Y device terminal
« OUT terminal

2 « Parallel encoder block Possible Setting values of the block
» SSl encoder block

3 Multi function counter block Possible « Setting values (the setting value of User Address is not included), links, and
comments in the multi function counter block detail window

* Link between Event terminals of a multi function counter block in the
hardware logic outline window (the links across blocks cannot be copied.)

Counter_0(16bit_Signed)

Input0 OutputD
Inputl Event0D
LatchO Event1
Latchl Event2
EventO Event3
Eventl

Event2
Event3

Absolute Encoder

4 Logical operation block Possible The setting value of the block
5 External output block Possible Setting values of the block
Sl device terminal Impossible —

*1 This indicates a section in the hardware logic outline window.
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Pasting a block

This function pastes the copy of a block. Select [Edit] = [Paste] for a block with the same type as the copy to overwrite the
setting values with the ones of the copy at a time. Select [Edit] = [Insert and Paste] to add the copy as a new block in the
hardware logic outline window.

HProcedure of [Paste]
The following describes the procedure of [Paste].

1. Click the block on which the copy is to be pasted.
The block is highlighted (displayed in yellow) and selected.

2. Right-click the block and select "Paste" from the context menu.

3. The setting values of the block are overwritten with the ones of the copy.

Point ;>

» Users can also paste multi function counter blocks by right-clicking a multi function counter block name
(Counter_[0) in the tree of the Navigation window and selecting "Paste" from the context menu.
« Select [Edit] = [Paste] to perform the same operation as selecting "Paste" from the context menu.

HProcedure of [Insert and Paste]
The following describes the procedure of [Insert and Paste].

1. Select the following item.
O [Edit] = [Insert and Paste]

2. The copy of a block is added as a new block in the hardware logic outline window.

EOperation details and restrictions
 Selecting the block on which the copy of a block is to be pasted and selecting [Edit] = [Paste] overwrites the setting values

of the target block with the ones of the copy at a time.

+ Selecting [Edit] = [Insert and Paste] adds the copy of a block as a new block in the hardware logic outline window.

» Only a block with the same type as the copy of a block can be specified as a "Paste" target. If a block whose type is
different from the one of the copy has been selected, the copy cannot be pasted. The setting values of a multi function
counter block cannot be overwritten unless the data type of sign/unsigned and 16 bits/32 bits matches between the paste
target and the copy.
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Adding a comment

Comments can be arranged in the Work window.

Inserting a comment

The following describes the procedure of inserting a comment.

1. Right-click the area in which a comment is to be inserted in the Work window.

2. Select "Comment Insert" from the context menu.

IND
Logic Select ’Non—Inversion '] Z
’General Input '] \_[}v I
Filter Time Comment Paste
llms ']
Tnitial State ’Low v]

Point >

Comments can also be inserted by selecting [Edit] ® [Comment Insert].

3. Anew comment is inserted in the Work window. Enter a text in the comment.

IND
Logic Select ’Non—Inversion v] Z
’General Input v] comment
Filter Time |:
llms v]
Tnitial State ’Low v]

4. T complete entering a text in the comment, click any area other than the comment in the Work window.
The comment is not selected (displayed in yellow).

IND
Logic Select ’Non—Inversion v] Z
’General Input v] somment
Filter Time |:
llms v]
Tnitial State ’Low v]

5. To enter a text in the comment again, double-click the comment.
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Deleting a comment

The following describes the procedure of deleting a comment.

1. Click the comment to be deleted.
The comment is selected (displayed in blue).

IND
Logic Select ’Non—Inversion ,]
’GEneraI Input v] comment
Filter Time |:
llms v]
Initial State ’Low v]

2. Right-click the comment and select "Comment Delete" from the context menu. Or press the key.

Moving a comment

The following describes the procedure of moving a comment.

1. Click the comment to be moved.
The comment is selected (displayed in blue).

IND
Logic Select ’Non—Inversion ,]
’GEneraI Input v] comment
Filter Time |:
llms v]
Initial State ’Low v]

2. Drag and drop the comment into the area to which the comment is to be moved.
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Cutting, copying, and pasting a comment

The following describes the procedure of cutting, copying, and pasting a comment.

1. Click the comment to be cut or copied.
The comment is selected (displayed in blue).

IND
Logic Select ’Non—Inversion ,] Z
’GEneral Input v] comment
Filter Time |:
llms v]
Initial State ’Low v]

2. Right-click the comment, and select "Comment Cut" or "Comment Copy" from the context menu.
3. Right-click the area on which the comment is to be pasted in the Work window.

4. Select "Comment Paste" from the context menu.

IN1
Logic Select ’Non—Inversion v] Z
’General Input v] Commeninselt
Filter Time LD Comment Paste
llms ']
Initial State ’Low v]

5. Thecutor copied comment is pasted in the Work window.

Point >

A comment can be overwritten with the cut or copied comment by selecting another comment and executing
"Comment Paste".

Displaying or hiding a comment
Whether to display or hide a comment can be switched.

O [View] = [Comment Display]
The setting of whether to display or hide a comment is also reflected to printed results.
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2.7 Library Function

Alibrary is a block in which the types and setting values of main blocks have been combined. Libraries can be shared among
multiple projects by registering them in the configuration tool.
There are the following two types of libraries.

Library type Description

Library provided by the manufacturer The setting to enable specific functions has been applied to main blocks. Users can save time to create the
hardware logic by using a library for a desired function.

User library The blocks set by users can be exported as a user library.
By exporting the blocks as a library, users can utilize the blocks that are frequently used for other projects and
save time to create the hardware logic.

Export

The blocks arranged in the hardware logic outline window can be exported as a library file (.fiolib).

By exporting the blocks whose operations have been checked as library files and registering them as libraries, users can
utilize them and save time to create the hardware logic.

Users can name library files when exporting blocks as libraries.

Export procedure

The following describes the export procedure.

1. Click the block to be exported.
The block is highlighted (displayed in yellow) and selected.

Counter_0(166i¢_Signed)

2. Right-click the block and select "Export block" from the context menu.

3. Store the library file.

P Export block (B
Savein Library - @ Er
T Name = Date modified Type
= [ LibraryL fiolib 2016/07/211918  FIOLIB File
Recent Places | 1 iprary2 fiolib 2016/07/7119:18  FIOLIB Fil
Desktop
=
Libraries
L ¥
Computer
.
@ ;
Network ) )
Fie riame: Library3 il - [ ]
Seveastype: [ Ui lbrary("fili) v [ cones
Point /-

Users can also export multi function counter blocks by right-clicking a multi function counter block name
(Counter_[0) in the tree of the Navigation window and selecting "Export block" from the context menu.
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Operation details and restrictions

» Multiple blocks cannot be exported at a time. Only a single block can be exported.
* The link between the block to be exported and other blocks is not exported. However, when the block to be exported is a

multi function counter block, the link information in the multi function counter block detail window and the link between
Event terminals of a multi function counter block in the hardware logic outline window are also exported.
» The following table shows which main block can be exported.

Section™ Target block Export Item to be exported
1 « External input block Impossible —
* Inter-module synchronization signal
input terminal
* Y device terminal
» OUT terminal
2 « Parallel encoder block Possible Setting values of the block
+ SSI encoder block
3 Multi function counter block Possible « Setting values (the setting value of User Address is not included), links, and
comments in the multi function counter block detail window
« Link between Event terminals of a multi function counter block in the
hardware logic outline window (the links across blocks cannot be exported.)
Counter_0(16bit_Signed)
Input0 Outputd
Inputl EventD
LatchD Event1
Latchl Event2
EventD Event3
Eventl
Event2
Event3
Absolute Encoder
T
4 Logical operation block Impossible —
5 « External output block Impossible —

« Sl device terminal

*1 This indicates a section in the hardware logic outline window.
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Library operation

The following describes the library.

No library exists immediately after the installation of GX Works3. Register libraries as necessary.

Registering a library

Register the libraries provided by the manufacturer and exported user libraries in the configuration tool. Registering libraries
adds the blocks in library files in the "Library" tab in the Element Selection window.

1. Select the following item.
O [Edit] = [Library Registration]

2. Open a library file to be registered in the configuration tool.

[ Library registration =5
Lookin® || Library B < N =
T Name = Date modified Type
S [ Libraryl. fiolib 2016/07/211918  FIOLIB File
RecentPlaces | || ibran2 fiolib 2016/07/211918  FIOLIB File
Desktop
Ir="
Libraries
A
Computer
P
w 5
Network
Fie name: - [ Ggen ]
Fies of type: [ unit ibrary"iokb) - [ Cancel |

3. The registered library is added in the "Library" tab in the Element Selection window.

How to use a library

Registered libraries can be selected from the Element Selection window and dragged and dropped into the Work window to
arrange them in the same way as main blocks.

1. Select a block in the Element Selection window. Drag and drop the block into the hardware logic outline window.
When a block is dragged into the hardware logic outline window, the area to which the block can be dropped is highlighted.

2. When the selected block is dropped into the Work window, the block is automatically arranged in the highlighted area.
The block name of the arranged library is the same as the main block. For example, when a registered block as a library is a
16-bit unsigned counter, the name of the block arranged in the work window is "Counter_[(16bit_Unsigned)".

How to delete a library

Libraries that are no longer required can be deleted from the configuration tool.
1. Clickthe library to be deleted in the Element Selection window.

2. Right-click the library and select "Library Delete" from the context menu.
Even though the library is deleted, the library file is not deleted from the storage folder. To use the library again, register the
library again.

Point

Select [Edit] = [Library Delete] to perform the same operation as selecting "Library Delete" from the context
menu.
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2.8

Online Functions

Connect the computer in which GX Works3 has been installed and the CPU module, and read or write data from/to the flexible

high-speed I/O control module through the CPU module. The following table lists the online functions.

Function

Description

Reference

Start I/0 number setting

Sets the start /0 number of the flexible high-speed I/O control module.

=" Page 111 Start /O number
setting

Write to Module (Execution memory)

Writes the hardware logic to only the execution memory.

Write to Module (execution + flash ROM)

Writes the hardware logic to both the execution memory and the flash ROM.

=" Page 112 Writing data to
the module

Read from Module (Flash ROM)

Reads the hardware logic saved in the flash ROM to the configuration tool.

I~ Page 112 Reading data
from the module

Verify with Module (Flash ROM)

Verifies the hardware logic in the configuration tool and the setting data written
in the flash ROM.

=" Page 113 Verifying with the
module

Module operation

Starts/stops the hardware logic control.

=~ Page 114 Module operation

Monitor

Monitors the ON/OFF states of I/0O terminals and count values.

The following lists the items that can be monitored.”!

* ON/OFF states of external input terminals corresponding to external input
blocks (hardware logic outline window)

« High/Low states of output terminals in an external input block (hardware logic
outline window)

* High/Low states of the Output 0 terminal in a multi function counter block
(hardware logic outline window)

« High/Low states of input terminals in an external output block (hardware logic
outline window)

* ON/OFF states of external output terminals corresponding to external output
blocks (hardware logic outline window)

« Internal action states of input terminals and count values in a counter timer
block (multi function counter block detail window)

==~ Page 115 Monitor

*1 The states of I/O signals in the hardware logic are described as High and Low. For details, refer to the following.

==~ Page 142 Signal status name

If a communication error occurs while an online function is being executed, the possible cause is one of the

following causes. Check the target module and communication status.

* A module with the target start I/O number does not exist.

« A communication error has occurred during online access.

» Cable error

Start /0 number setting

Set the start I/0 number of the flexible high-speed I/O control module.

O [Online] = [Start I/O number setting]
Setting the 1/0 assignment to GX Works3 and the configuration tool enables writing of data into the flexible high-speed 1/0
control module and the monitor display through the CPU module.
However, match the 1/0 assignment of the flexible high-speed I/O control module in the configuration tool and that in GX
Works3. If the I/O assignment is changed on GX Works3 and data writing to the module, the monitor display, or simulation is
executed after the start I/O number has been set with the configuration tool, a communication error will occur.
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Writing data to the module

Write the hardware logic to the execution memory of the flexible high-speed I/O control module.

The execution memory and the flash ROM are available as the write destination of the data. Select only the execution
memory or both the execution memory and the flash ROM as the write destination.

Because the hardware logic written into the flash ROM is read to the execution memory at power-on, a control can be started
without re-setting. However, the number of writable times to a flash ROM is 10000 times. Thus, using different write
destinations as shown in the following examples is recommended.

» When the adjustment is repeated with changing the settings, select "Write to Module (execution memory)".

« After the adjustment is completed, select "Write to Module (execution + flash ROM)".

Users can set a password for the hardware logic by setting "Enable" in the [Security] menu of [Project]. For the hardware logic
with a password, users are required to input the password for reading the hardware logic from the module.

Writing data

The following describes how to write data.
1. Selecta writing method depending on a selected write destination.

O [Online] = [Write to Module (execution memory)] or [Write to Module (execution + flash ROM)]

When "Write to Module (execution + flash ROM)" has been selected and the number of writes to flash ROM exceeds 10000
times, the error dialog box is displayed. Data can be written to the module even in such situation. However, the data written in
the flash ROM is not guaranteed.

2. When the following conditions are satisfied, set a password.
» "Enable" has been set in the [Security] menu of [Project].
* [Write to Module (execution + flash ROM)] has been selected.

Point ;>

« If data writing is executed while the hardware logic control is operating, the hardware logic control will stop
and the data will be written to the module. After the data writing is completed, the hardware logic control
restarts.

« If data writing is executed while the hardware logic control is stopped, the stop status of the hardware logic
control will continue even after the completion of data writing.

If the 'hardware logic control start request' (Y4) in the program is turned on while writing to a module from the
configuration tool, writing may fail.

Reading data from the module

Read the hardware logic saved in the flash ROM of the flexible high-speed I/O control module to the configuration tool.

The hardware logic being edited is overwritten with the read data. Save the hardware logic before the data reading as
necessary.

Reading data

The following describes how to read data.
1. Select the following item.
O [Online] = [Read from Module (flash ROM)]

2. To read the hardware logic with a password, input the password set when the data was written to the module.
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Verifying with the module

Verify the hardware logic in the project file being edited and the hardware logic saved in the flash ROM of the flexible high-
speed 1/O control module. Verification results are displayed in a list and mismatches can be checked.

Verifying the hardware logic

The following describes how to verify the hardware logic.

1. Select the following item.

O [Online] = [Verify with Module (Flash ROM)]
2. \Verification results are displayed.

In the verification result window, the match/mismatch status (the links to the input terminals of each block, setting values of the
block, and User Address) are displayed.

Verify with Module
% Bz 1=
Item name Collation socurce(Edited data) | Collation destination(Unit) |C0mpari50n result |:
= IN O Mismatch
------ Loge elec inverdon
------ Filter Time PulseMaode General Input General Input Match
------ Filter Time ims ims Match
------ Initial State Low Low Match

3. Double-click a mismatch to jump to the corresponding section in the Work window. When the links are mismatched, the
corresponding link in the Work window is selected.
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Module operation

The hardware logic control can be started or stopped with the configuration tool.
Start or stop the hardware logic control under the following situations.

Operation Situation

Starting the hardware logic control « Use this operation after the power is turned on. The hardware logic control is stopped after the power-on. Check
the safety and select [Hardware logic control start] to start the control.

* Use this operation after the completion of the simulation. The hardware logic control is stopped after the completion
of the simulation. Select [Hardware logic control start] to start the control again.

Stopping the hardware logic control Use this operation to check the module and system status. Select [Hardware logic control stop] to stop the control.
When checking the module and system status, stop the hardware logic control for safety.

How to start or stop the hardware logic control

The following describes how to start or stop the hardware logic control.

O [Online] = [Module operation] = [Hardware logic control start] or [Hardware logic control stop]
This operation can be performed during monitoring or watch operation. For details, refer to the following.
(==~ Page 115 Monitor

[=5~ Page 117 Watch Function

When the hardware logic control is stopped, the count value of the counter timer block is reset. To stop the
count operation without resetting the count value, turn off the count enable of the counter timer block.

Checking the operating status of the hardware logic control

The operating status of the hardware logic control can be checked in the toolbar during monitor execution.

Hardware logic control status Button status Remarks

During hardware logic control S The "Hardware logic control stop" button can be pressed during the
JL JL hardware logic control.
[ 2 ]

During hardware logic control stop T The "Hardware logic control start" button can be pressed during the
ELEEE hardware logic control stop.

When the hardware logic control is started or stopped from the configuration tool, 'Hardware logic control flag' (X4) turns on or
off. Thus, users can check the operating status of the hardware logic control by monitoring the status of 'Hardware logic
control flag' (X4) in GX Works3.

For details on 'Hardware logic control flag' (X4), refer to the following.

[Z=~ Page 256 Hardware logic control flag

Relations of operations with output signals and window operations

The hardware logic control can be started or stopped with the configuration tool or output signals (Y4, Y5). The (start or stop)

status of the hardware logic control changes depending on the last operation performed.

* When [Hardware logic control start] is selected with 'Hardware logic control stop request' (Y5) on, the hardware logic
control is started.

» When [Hardware logic control stop] is selected with 'Hardware logic control start request' (Y4) on, the hardware logic
control is stopped.

For details on 'Hardware logic control start request' (Y4) and 'Hardware logic control stop request' (Y5), refer to the following.

=5~ Page 260 Hardware logic control start request

(=5~ Page 261 Hardware logic control stop request
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Monitor

The High/Low states of I/O terminals and count values are displayed in the hardware logic outline window or a multi function

counter block detail window.
The following lists the items that can be monitored.

Window Block Item
Hardware logic outline window External input block ON/OFF state of the corresponding external input
terminal

High/Low state of the output terminal

Multi function counter block High/Low state of the Output 0 terminal

External output block High/Low state of the input terminal

ON/OFF state of the corresponding external output
terminal

Multi function counter block detail window Counter timer block « Internal action state of the input terminal
« Count value

How to use

The following shows how to start, stop, and end the monitoring.

O [Online] = [Monitor] = [Start Monitoring] (or [Start Monitoring (All Windows)], [Stop Monitoring], or [End Monitoring] (or
[End Monitoring (All Windows)])
The monitoring can be started, stopped, or ended under the following conditions.

Operation Condition

[Start Monitoring] Can be used when the window mode™! is "Edit mode" or "Monitor mode".
[Start Monitoring (All Windows)] Can be used other than in the situation where no project is opened.
[Stop Monitoring] Can be used when the window mode™! is "Monitor mode".

[End Monitoring] Can be used when the window mode ™! is "Monitor mode".

[End Monitoring (All Windows)] Can be used other than in the situation where no project is opened.

*1  The current window mode can be checked on the status bar.

Pointp

The monitoring and watch can be simultaneously started or stopped by performing [Online] = [Monitor] =
[Start Monitoring (All Windows)] or [End Monitoring (All Windows)].

For details on the watch function, refer to the following.

[=5~ Page 117 Watch Function

Although switching of the window between the hardware logic outline window and multi function counter block
detail windows and changing of the display position by the map display window are allowed even during
monitoring, operations other than them cannot be executed.
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Monitor display

EMonitor display target

The following terminals can be monitored. Monitor values of the terminals that have not been linked are not displayed.

Window name Block name Terminal Item to be monitored "2
Hardware logic outline External input block INOto INB — ON/OFF state of the input
window terminal (external terminal)
Output terminal High/Low state of a terminal
Multi function counter block Counter_0 to Counter_7 Output 0 terminal High/Low state of a terminal
External output block OUT0to OUT 7 Input terminal High/Low state of a terminal

— ON/OFF state of the output
terminal (external terminal)

OUT 0_DIF to OUT 5_DIF Input terminal High/Low state of a terminal

— ON/OFF state of the output
terminal (external terminal)

Multi function counter block Counter timer block Counter_Timer_0, RUN terminal Internal action state of the
F— . *3 .

detail window Counter_Timer_1 STOP terminal counter tlmerPIock to an

input terminal 1

UP terminal

DOWN terminal

PRESET terminal

Count Value terminal Count value

*1  When a buffer memory address is assigned to User Address of each terminal and a control is executed, the input state from the buffer
memory cannot be monitored.
When checking the input state from the buffer memory, monitor the corresponding buffer memory area with "Device/Buffer Memory
Batch Monitor" of GX Works3.

*2  For the input terminal (external terminal) of an external input block and the output terminal (external terminal) of an external output block,
the latest ON/OFF state of each terminal is displayed even while the hardware logic is stopped.
For other items, monitor values are not updated while the hardware logic control is stopped.

*3  Counter_Timer_1 is not displayed when a 32-bit multi function counter block is used.

Hitem to be monitored

Monitor values are displayed at the upper section of the terminal or block. The ON/OFF state or Low/High state is displayed
as follows.

* OFF: OFF state or Low state

* ON: ON state or High state

When the monitoring has stopped, the values immediately before the monitoring stop are displayed.
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2.9 Watch Function

Current values such as High/Low states of I/O terminals and count values can be displayed in a watch window.

The following table lists items that can be displayed.

Window Block Item
Hardware logic outline window External input block High/Low state of the output terminal
Multi function counter block High/Low state of the Output 0 terminal
External output block High/Low state of the input terminal
Multi function counter block detail Counter timer block « Internal action state of the input terminal
window  Count value

An item to be watched must be registered with a watch window. Terminals and blocks that are arranged on the hardware logic
in the module can be collectively registered with a watch window by reading out the hardware logic that was written to the
module.

How to use

1. Register an item to be watched with a watch window. (=5~ Page 118 Registration with a watch window)

The following are displayed when an item is registered on the watch window.

Name Current Value |Display Format | Data Type ‘Comment =
= External Input Block Output Terminal External Input Block Output Terminal El
&Fmo - ON/OFF Bit External Input Block Output Terminal
G - ON/OFF Bit External Input Block Output Terminal
Fme2 - ON/OFF Bit External Input Block Output Terminal
Fms - ON/OFF Bit External Input Block Output Terminal
Fmna - ON/OFF Bit External Input Block Output Terminal
Fmns - ON/OFF Bit External Input Block Output Terminal
Fmne - ON/OFF Bit External Input Block Output Terminal
Fmnz - ON/OFF Bit External Input Block Output Terminal
Fmns - ON/OFF Bit External Input Block Output Terminal
Fmo - ON/OFF Bit External Input Block Output Terminal
Fmna - ON/OFF Bit External Input Block Output Terminal
&Fmns - ON/OFF Bit External Input Block Output Terminal -
Item Description
Name Indicates the terminal name or block name in the Work window.
Current Value Indicates current values (of the item to be watched) obtained from the module
when the watch starts.
Display Format Indicates the display format of "Current Value".
Data Type Indicates the data type of the item to be watched.
Comment Indicates the detailed comment of the item to be watched.

» The watch can only be performed on the watch window. "Current Value" cannot be changed on the watch window.
» The description such as "Name" and "Display Format" cannot be changed.

2. Startor stop the watch.

O [Online] = [Watch] = [Start Watching] or [Stop Watching]
During the watch operation, "(Watching)" is added to the title of watch window.

Pointp

The monitoring and watch can be simultaneously started or stopped by performing [Online] = [Monitor] =
[Start Monitoring (All Windows)] or [End Monitoring (All Windows)].
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Registration with a watch window

EWatch item selection
Select an item to be watched and register it with a watch window.

1. Display a watch window.
O [View] = [Docking Window] = [Watch 1] to [Watch 4]
2. Right-click the watch window and select "Watch Item Setting" from the context menu.

3. Select a watch window to be used with "Target Window Selection".

Watch Item Setting(Module not connected) (=234

Please select the watch item from the target window.

Target Window Selection

|Watch1 ~|

Block Type List Wakch Item List
=-EAl
D External Input Block Output Terminal
D External Output Block(DC Output) Inp
D External Output Block(Differential Out
BD Multi-function counter block

..[F Counter_0

..[7 Counter_1

..[ Counter_2

..[F Counter_3

..[F Counter_4

..[7Counter_5

..[7Counter_6&

..[F Counter_7

4 1l 3

OK l l Cancel

4. Selectan item to be registered with the watch window with "Block Type List" and "Watch Item List".

5. Theitemis registered with the watch window by clicking "OK".

HRegistration from an external input block, a multi function counter block, or an external
output block

Register an external input block, a multi function counter block, or an external output block with a watch window with mouse
operation.

1. Click and select an external input block, a multi function counter block, or an external output block.

2. Right-click the block and perform the following operation from the context menu.

O [Register to Watch Window] = [Watch 1] to [Watch 4]

Pointp

Drag-and-drop of an external input block, a multi function counter block, or an external output block into the
watch window also registers the block with the watch window.
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EWatch items batch read

Read out the hardware logic that was written to the module and collectively register terminals and blocks that are arranged on
the hardware logic in the module with a watch window.

1. Select a watch window targeted for the watch items batch read.
O [Online] = [Watch] = [Watch Items Batch Read] = [Watch 1] to [Watch 4]

2. The hardware logic written in the module is read out and items are registered with the watch window.

EWatch item deletion

An item registered with a watch window can be deleted.

1. Click and select an item to be deleted from a watch window.

2. Right-click the item and select "Delete” from the context menu. Or press the key.

Watch display
EWatch target

The following table lists terminals targeted for the watch.

Window name Block name Terminal "Current Value"
display 2
Hardware logic outline External input block INOto INB Output terminal High/Low state of a terminal
window Multi function counter block Counter_0 to Counter_7 Output 0 terminal High/Low state of a terminal
External output block OUT 0to OUT 7 Input terminal High/Low state of a terminal
OUT 0_DIF to OUT 5_DIF Input terminal High/Low state of a terminal
Multi function counter block Counter timer block Counter_Timer_0, RUN terminal Internal action state of the
detail window Counter_Timer_1*3 STOP terminal counter timer Plock to an
input terminal 1
UP terminal
DOWN terminal
PRESET terminal
Count Value terminal Count value

*1  When a buffer memory address is assigned to User Address of each terminal and a control is executed, the input state from the buffer
memory cannot be monitored.
When checking the input state from the buffer memory, monitor the corresponding buffer memory area with "Device/Buffer Memory
Batch Monitor" of GX Works3.

*2 "Current Value" is not updated while the hardware logic control is stopped.

*3  Counter_Timer_1 is not displayed when a 32-bit multi function counter block is used.

W"Current Value" display

The ON/OFF state or Low/High state is displayed as follows.

* OFF: OFF state or Low state

* ON: ON state or High state

When the watch operation has stopped, the value immediately before the stop is still displayed.
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2.10 Debug Function

This function performs simulation and logic analyzer, and starts/stops continuous logging.

Simulation function

The simulation function verifies the hardware logic written into the flexible high-speed 1/O control module without wiring with
external devices.

With the configuration tool, create "simulation input data", the substitute for external input signals, and write the data into the
flexible high-speed I/O control module to operate the hardware logic.

Simulation results can be saved in CSV files. Saved results can be visually checked with GX LogViewer.

» During simulation, external outputs are actually turned on or off. Thus, execute the simulation under the
situation in which the module is not connected with external devices or making sure that the ON/OFF of the
output does not affect the system.

» Even though the simulation is executed with the hardware logic where an Sl device terminal is linked, an
interrupt request to the CPU module is not output.

» Even though the simulation is executed with the hardware logic where an SSI encoder block has been
arranged, the communication with an SSI encoder will not be performed. Thus, position data of the SSI
encoder is not reflected to simulation execution results.

Window layout

The following describes the configurations of the "Simulation Settings" window. In this window, "simulation input data" can be
created and written into the flexible high-speed 1/0 control module or simulation is executed.
(Simulation input data is composed of external input signal data and "Simulation step unit time setting" in this window.)

7O [Debug] = [Simulation]

Simulation Settings @
Step IN O IN1 IN 2 IN3 IN 4 IN5 IN 6 IN7 IN & IN9 IN A INB  * External input signal
» o N o 0 0 0 0 0 0 0 0 0 0 data setting area
1 0 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 [t} 0 [t} 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0 0
4 0 0 0 0 0 [t} 0 [t} 0 0 0 0
5 0 0 0 0 0 0 0 0 0 0 0 0
6 0 0 0 0 0 [t} 0 [t} 0 0 0 0
7 0 0 0 0 0 0 0 0 0 0 0 0
8 0 0 0 0 0 [t} 0 [t} 0 0 0 0
9 0 0 0 0 0 0 0 0 0 0 0 0
10 0 0 0 0 0 [t} 0 [t} 0 0 0 0
11 0 0 0 0 0 o 0 o 0 0 0 0
12 0 0 0 0 0 [t} 0 [t} 0 0 0 0
13 0 0 0 0 0 o 0 o 0 0 0 0
14 0 0 0 0 0 o 1] o 1] 4] 1] 0
15 0 0 0 0 0 o 0 o 0 0 0 0
16 0 0 0 0 0 0 0 0 0 0 0 0
17 0 0 0 0 0 o 0 o 0 0 0 0
18 0 0 0 0 0 0 0 0 0 0 0 0
19 0 0 0 0 0 [t} 0 [t} 0 0 0 0 -
Simulation step unit time setting ims e
Open/Save the simulation input data from a file | Writing to Module l | e l
Open from the file l I Save to File |
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The following table lists the items to be displayed in the "Simulation Settings" window.

Item

Description

External input signal data setting area

input signals (IN 0 to IN B).

To verify the hardware logic, set the status of data to be imported as external

The setting value 0 indicates that an external input signal is off, and the setting
value 1 indicates that an external input signal is on.

Click a cell and switch the value between 0 (OFF) and 1 (ON).

Columns in the area indicate the 12 points of the external input signals (IN 0 to
IN B) and rows indicate 2048 steps (0 to 2047).

In the simulation, the hardware logic is executed by one step at every cycle
which is set in "Simulation step unit time setting".

"Simulation step unit time setting"

Set the cycle to switch external input signal data to the next step.
Sampling of simulation results is also executed at this set cycle.

"Open from the file" button

window.

Read the simulation input data saved in a CSV file to the "Simulation Settings"

"Save to File" button

file.

Save the simulation input data in the "Simulation Settings" window into a CSV

"Writing to Module" button

module is powered off.

advance.

Write the simulation input data set in the "Simulation Settings" window into the
module. The written data is held until the flexible high-speed /O control

To execute the simulation, write simulation input data into the module in

"Simulation run" button

written into the module.

Execute the simulation with the simulation input data and hardware logic

After the completion of the simulation, the "A simulation execution result is
saved." dialog box is displayed. Save the simulation execution result.

"Close" button

Close the "Simulation Settings" window.

Data that can be acquired as simulation execution results

Users can acquire the following data by executing simulation. The execution result data acquired after simulation can be
saved in a CSV format file. The file can be visually checked with GX LogViewer.

Window name Block name Terminal Data to be acquired
Hardware logic outline External input block INOto INB Output terminal High/Low state of a terminal
window External output block OUT0to OUT 7 Input terminal
OUT 0_DIF to OUT 5_DIF Input terminal
Multi function counter block Counter timer block Counter_Timer_0, RUN terminal Internal action state of the
detail window”" Counter_Timer_1*2 STOP terminal counter timer block to an
input terminal

UP terminal

DOWN terminal

PRESET terminal

Count Value terminal Count value

*1 Simulation results of the blocks arranged in the hardware logic outline window are acquired.
*2 Data of Counter_Timer_1 is not acquired when a 32-bit multi function counter block is used.
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The following describes how to use the simulation function.
1. Open the "Simulation Settings" window.
O [Debug] = [Simulation]
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2. Click each cell in the external input signal data setting area and switch "0: External input signal OFF" and "1: External
input signal ON". By default, "0: External input signal OFF" has been set in all cells.

Step MO M1 IM 2 IN 3
L 0 0 0
1 0 0 0 0
2 0 0 0 0
3 0 0 0 0
4 0 0 0 0
5 0 0 0 0
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3. Set "Simulation step unit time setting".

Changing "Simulation step unit time setting" changes the following timing.

» Timing to move external input data to the next step (Data is changed by one step at the set unit time.)
 Acquisition interval of execution result data (An execution result for one step is acquired at the set unit time.)

Sirmulation step unit time setting ims T
1lms
Open/Save the simulation input data 100us
10us
lus
0.1us
Open from the file l Sins

25ns

Users can save the set simulation input data with the "Save to File" button (Data is saved only in the CSV format).
The following shows the CSV file format specifications. When creating a CSV file with any method other than the one using
the "Simulation Settings" window, create the file in the same format.

Item name Character

Delimiter Comma (,)

Return code CRLF (0x0D, 0x0A)

A B [ B E F

1 3

2 o] o] o] o] o] o]

& o] o] o] o] o] o]

4 o] o] o] o] o] o]

B o] o] o] o] o] o]

il o] o] o] o] o] o]

7 o] o] o] o] o] o]

3 o] o] o] o] o] o]

) o] o] o] o] o] o]

10 o] o] o] o] o] o]

Row Description

1st row The simulation step unit time setting is output.
Simulation step unit time setting Value output into a CSV file
1ms 8
100us 7
10us 6
Tus 5
0.1us 4
50ns 3
25ns 2

2nd to 2049th row One row indicates one step, and external input signal data is output as "0: OFF" or "1: ON" in order of IN 0, IN 1 to IN B starting
from the left column.

Users can open a saved CSV file from "Open from the file" of "Open/Save the simulation input data from a file".

» The "Writing to Module" button only writes simulation input data into the module. Write the hardware logic
into the module in advance.

» The simulation input data written into the module is cleared when the module is powered off.

» When the external input signal data in the CSV file selected from "Open from the file" has less than 2048
steps or less than 12 rows, the data is not reflected in the "Simulation Settings" window. When the data has
2048 steps or more or 12 rows or more, the external input signal data of 2048 steps or 12 rows is read. The
data that is not the read target is discarded.
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4. cClick "Writing to Module" to write the simulation input data into the flexible high-speed I/O control module.

If a communication error has occurred during the communication with the module with the simulation function,
the possible cause is one of the following causes. Check the target module and communication status.

* A module with the target start I/O number does not exist.

» A communication error has occurred during online access.

» Cable error

5. Click "Simulation run" to execute the simulation of the written simulation input data.
The simulation is executed by using the hardware logic and simulation input data written into the module. When the simulation
input data has been edited, always press the "Writing to Module" button to write the data into the module.

Restriction@

« If the simulation is started during a hardware logic control, the hardware logic control will stop. After the
completion of the simulation, the stop status of the hardware logic control will continue. To start the
hardware logic control after the simulation, turn on 'Hardware logic control start request' (Y4).

« If 'Hardware logic control start request' (Y4) or 'Hardware logic control stop request’ (Y5) is turned on during
the simulation, simulation execution results cannot be properly acquired.

« If 'Hardware logic control start request' (Y4) is turned on while simulation execution results are being
acquired after the simulation, the acquisition of the simulation execution results will stop.

» When the simulation is executed during execution of the logic analyzer function, the logic analyzer function
stops. The logic analyzer function will not restart after completion of the simulation execution. To restart it,
issue a trigger start request.

* When the simulation is executed during continuous logging, the continuous logging stops. The continuous
logging will not restart after completion of the simulation execution. To restart it, issue a continuous logging
start request.

* When the simulation is executed during A/D conversion value logging, A/D conversion value logging stops.
The A/D conversion value logging will not restart after completion of the simulation execution. To restart it,
perform the A/D conversion value logging settings and turn on 'Hardware logic control start request' (Y4).
For the A/D conversion value logging settings, refer to the following.

[~ Page 32 A/D conversion value logging function

6. Save the simulation execution results. (Data is saved only in the CSV format.)

Save the simulation run results =5
Savein: ]| RD40PDO1 - @F = Er
T Name ‘ Date modified Type
e No items match your search,
Recent Places
Desktop
=
Libraries
K
uuh._
Computer
w
T T I v
Network
Fie name: simulation -
Saveastype:  [CSV Fies( osv) =] [ Caneel |
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7. The simulation execution results can be visually checked with GX LogViewer.

Data Name ON
v
ON IND

OFF]_ | |

ON_IN2

ON_IN3
OFF]
ON_IN4
OFF]

For details on GX LogViewer, refer to the following.

L[] GX LogViewer Version 1 Operating Manual
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CSV file format of simulation execution results

The following shows the CSV file format specifications of simulation execution results.

Item name Character

Delimiter Comma (,)

Return code CRLF (0x0D, 0x0A)

A B © D E F

1 |[LOGGING] RD40PDO1 1 2 3 4

2 EITO0]  BITR 0] BITH0] BIT[;0] B0l BITH 0]

3 INO IN 1 N2 IN 3 IN 4 IN5

4 1 1 1 1 1 1

5 1 0 0 0 0 0

& 0 0 0 0 0 0

7 0 0 0 0 0 0

8 0 0 0 0 0 0

5 0 0 0 0 0 0

10 0 0 0 0 0 0
H1st row
[LOGGING], RD40PDO01_1, 2, 3, and 4 are output (fixed output).
H2nd row

The data type of the simulation execution result is output.

Data type Bit Word (unsigned)

Double word (unsigned)

Word (signed)

Double word (signed)

Value output into a CSV file BIT[1;0] ULONGI[DEC.0]

LONG[DEC.0]

TRIGGER [*] is output in the last column of the 2nd row (fixed output).
H3rd row

The name of each input or output terminal is output.

1/0 terminal Name to be output

« Input terminal in the hardware logic outline window Block name

* Output terminal in the hardware logic outline window

« Input terminal in a multi function counter block detail window
« Output terminal in a multi function counter block detail window

Multi function counter block name, block name, terminal name

Trigger is output in the last column of the 3rd row (fixed output).

HM4th to 2051st row

The acquired data is chronologically output (at the set simulation step unit time).

126

Window name Block name Terminal Data type Data to be acquired
Hardware logic External input block INOtoINB Output terminal BIT[1;0] Indicates the High/Low state of a
outline window External output block | OUT 0 to OUT 7 Input terminal BIT[1:0] terminal.
- 0: Low state
OUT 0_DIF to OUT Input terminal BIT[1;0] 1: High state
5_DIF
Multi function counter | Counter timer block Counter_Timer_0, Count Value terminal | ULONG[DEC.QJ/ Count value

block detail window

Counter_Timer_1 "

LONG[DEC.0]

Indicates the internal action state of

the counter timer block to an input
terminal.

0: Internal action stop status

1: Internal action execution status

UP terminal BIT[1;0]
DOWN terminal BIT[1;0]
PRESET terminal BIT[1;0]
RUN terminal BIT[1;0]
STOP terminal BIT[1;0]

*1 Data of Counter_Timer_1 is not acquired when a 32-bit multi function counter block is used.
[*] is output in the last column of the 4th row (fixed output).
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Point/®

The data in the Oth step of the simulation input data is reflected to the initial value of the Output terminal in the
external input block.

Because the processing time of the hardware logic affects the simulation step, the following time is required
until the simulation input data changes the Output terminal in the external input block.

* When "Simulation step unit time setting" is "25ns", it takes time of 2 steps.

» When "Simulation step unit time setting" is other than "25ns", it takes time of 1 step.

[Ex]

When simulation is executed with the simulation step unit time of 25ns and the external input block filter time of Ous, the
simulation result of an external input block is reflected as follows.
(When the filter time has been set, the simulation result is reflected after the time of the steps for the filter time passes.)

Simulation Settings [LOGGING] RD40OPDO1 1
BIT[ 0] BIT[ 0]
Step INO IN 1 ) MO I
0 0 i’ 1 1 }Initial value
: [ o 1 0
7 0 0 \ 0 ] Oth step
3 0 0 \ 0] 0 1ststep
\ 0 0 2nd step
@) 0 0 3rdstep

(1) Reflected to the initial values.
(2) Reflected to the processing of external input blocks after two steps.
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Logic analyzer function

When the trigger setting that has been set in advance and the states of the hardware logic match, the logic analyzer function
acquires the states of the hardware logic before and after the match timing as sampling data.

Acquired sampling data can be saved in CSV files. Saved results can be visually checked with GX LogViewer.

Window layout

The following describes the configurations of the "Logic Analyzer" window. Setting a trigger, monitoring the trigger status, and

reading sampling data can be performed in this window.

Open the "Logic Analyzer" window by performing any of the following operations.

Method

Operation

Opening the window from the menu bar

[Debug] = [Logic Analyzer]

Opening the window from an external input block or a multi function counter

(1) Click and select an external input block or a multi function counter block.

block (2) Right-click the block and select "Logic Analyzer" from the context menu.
(3) When a dialog box asking whether to set the selected block for a trigger is
displayed, select [Yes].
Logic Analyzer =
Trigger Setting
Trigeer Sienal Manitaring
IO -
® Event Sienal Yirite to Module
Counter [ EVENTID
*EVENT2 EVENTS iz 16bit Counter only
Trigger Condition
@ Rize ) Fall
Sampling Setting
Sampling Cyole 2hng -
Sampling Point 1024 =
Eefore Trigger Point 1024 £
After Trigger Point 0
[T Auto Trigeer Active
# Az hardware logic control starts,
it sets as trigeer start state automatically.
Logic Analyzer Processing State
Executing State Trigger not set
Apply ] [ Cloze
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The following table lists the items to be displayed in the "Logic Analyzer" window.

Item Description
Trigger Signal Select a signal to be a trigger.
* When the "Logic Analyzer" window is opened from an external input block, the
selected external input block is set for "Trigger Signal".
* When the "Logic Analyzer" window is opened from a multi function counter block,
the selected multi function counter block is set for "Trigger Signal".
Trigger Condition Select a trigger condition from a rise or fall of the signal set for "Trigger Signal".
Sampling Setting Sampling Cycle Set a cycle to acquire sampling data.
Sampling Point Set the total number of points of sampling data to be acquired.
Before Trigger Point Set how many points of sampling data before a trigger occurs are to be acquired.
A value equal to or lower than the setting value in "Sampling Point" can be set.
After Trigger Point A difference between "Sampling Point" and "Before Trigger Point" is automatically
stored.
Auto Trigger Active When this item is selected, the status switches to the trigger ready automatically

when the hardware logic control is started.

Monitor status display label

"Start Monitoring" button
("Stop Monitoring" button)

The status of the monitor ("Monitoring" or "Stopping") is displayed on the monitor
status display label.

Switch the status of the monitor by using the "Start Monitoring" button or the "Stop
Monitoring" button.

* The "Stop Monitoring" button is displayed during monitoring.

* The "Start Monitoring" button is displayed while the monitoring is stopped.

"Write to Module" button

Write the trigger setting to the flexible high-speed 1/0O control module.

Select the write destination from only the execution memory or both the execution
memory and the flash ROM. For how to use different write destinations, refer to [==~
Page 129 Using different write destinations.

"Read from Module" button

Read data for the logic analyzer function from the flexible high-speed 1/0 control
module and reflect the data to the "Logic Analyzer" window.

"Trigger Setting Delete" button

Delete the trigger setting written in the flexible high-speed 1/0 control module.

"Start" button
("Stop" button)

Switch the start state or stop state of the logic analyzer function.

» When the logic analyzer function is in the start state, the "Stop" button is displayed.
* When the logic analyzer function is in the stop state, the "Start" button is displayed.
For details on the start state and stop state, refer to the following.

=~ Page 132 Switching the trigger status between the trigger ready and trigger stop

Logic Analyzer Processing State Executing State

Display the execution status of the logic analyzer function of the flexible high-speed I/
O control module.

"Data Read" button

Read sampling data stored in the flexible high-speed I/O control module and save
them in CSV files after the trigger condition is satisfied.

"Apply" button

Hold the contents of the trigger setting in the tool.

"Close" button

Close the "Logic Analyzer" window.

BUsing different write destinations

The execution memory and the flash ROM are available as the write destination of the data. Select only the execution

memory or both the execution memory and the flash ROM as the write destination.

Because the trigger setting written into the flash ROM is read to the execution memory at power-on, the logic analyzer

function can be started without re-setting. However, the number of writable times to a flash ROM is 10000 times. Thus, using

different write destinations as shown in the following examples is recommended.

* When the adjustment is repeated with changing the settings, write data only to the execution memory.

« After the adjustment is completed, write data to both the execution memory and flash ROM.
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Data that can be acquired as sampling data

Window name

Data to be acquired

Hardware logic outline
window

Block name Terminal
External input block INOto INB Output terminal
External output block OUT0to OUT 7 Input terminal

OUT 0_DIF to OUT 5_DIF

Input terminal

High/Low state of a terminal

Multi function counter block
detail window"

Counter timer block

Counter_Timer_0,
Counter_Timer_1 2

RUN terminal

STOP terminal

UP terminal

DOWN terminal

PRESET terminal

Internal action state of the
counter timer block to an
input terminal

Count Value terminal

Count value

*1 Sampling data of the blocks arranged in the Hardware logic outline window are acquired.
*2 Data of Counter_Timer_1 is not acquired when a 32-bit multi function counter block is used.

How to use

The following describes how to use the logic analyzer function.

1. Write the hardware logic to the flexible high-speed 1/O control module in advance.

2. Open the "Logic Analyzer" window.

Logic Analyzer

Trigeer Setting
Trigeer Signal

Monitoring

==l

@ Exteral Input Signal

(71 Event Signal

@ Rize

[T Auto Trigeer Active
# Az hardware logic control starts,

Logic Analyzer Processing State

Stop Monitoring
Wiite to Module

IND -

Counter [ EVENTID
*EVENT2 EVENTS iz 16bit Counter only
Trigger Condition
) Fall
Sampling Setting
Sampling Cyole 2hng -

Sampling Point 1024

4 | |([1}

Before Trigger Point 1024

After Trigger Point 0

it sets as trigeer start state automatically.

Executing State Trigeer not et

[ Bpply ] [ Cloze

oA W

7.

Select a signal to be a trigger for "Trigger Signal”.
In "Trigger Condition", select a trigger condition from a rise or fall of the signal set for "Trigger Signal".
In "Sampling Setting", set a cycle to acquire the sampling data.

To switch the trigger status to the trigger ready automatically when the hardware logic control is started, select "Auto
Trigger Active".

Click "Write to Module" to write the trigger setting to the flexible high-speed I/O control module.

In addition, the trigger setting written in the flexible high-speed 1/0O control module can be operated with the following buttons.

» The trigger setting written in the flexible high-speed 1/0 control module can be read with the "Read from Module" button.

» The trigger setting written in the flexible high-speed 1/0 control module can be deleted with the "Trigger Setting Delete"
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button.
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If a communication error has occurred during the communication with the module with the logic analyzer
function, the possible cause is one of the following causes. Check the target module and communication
status.

» Amodule with the target start I/O number does not exist.

* A communication error has occurred during online access.

« Cable error

8. Click the "Start" button to switch the trigger status of the flexible high-speed 1/O control module to the trigger ready.

9. When the trigger condition is satisfied and the sampling for the points specified in "After Trigger Point" is completed,
"Executing State" becomes "Data Collection Complete". Click the "Data Read" button to save sampling data. (Data is

saved only in the CSV format.)

Save the sampling data =5
Savein RD40PDO1 - @ o
T Name = Date modified Type
= No items match your search.
Recent Places
Desktop
=l
Libraries
i v
Computer
w
T P i b
Network
Fie name: LogicAnalyzer -
Saveastype:  [CSV FesC.csv) =] [ Caneel |
Pomt/C

If the trigger condition is satisfied again before the completion of sampling for the points specified in "After
Trigger Point", next sampling starts at the timing when the second trigger condition is satisfied. For details,
refer to the following.

[Z=" Page 293 When the trigger condition is satisfied twice or more times

10. The sampling data can be visually checked with GX LogViewer.

Data Name ON
v
ON_IND

oFF___ | L I |

ON_IN2

ON_IN3
OFF]
ON_IN4
OFF]

For details on GX LogViewer, refer to the following.
L1 GX LogViewer Version 1 Operating Manual
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Switching the trigger status between the trigger ready and trigger stop

The following describes how to switch the trigger status between the trigger ready and trigger stop.

ESwitching the trigger stop to the trigger ready

Switch the trigger stop to the trigger ready with one of the following methods.
» Enabling the auto trigger and starting the hardware logic control

« Setting Start request (1) in 'Trigger start request' (Un\G120) in a program
* Clicking "Trigger Start" in the "Logic Analyzer" window

BSwitching the trigger ready to the trigger stop

Switch the trigger ready to the trigger stop with one of the following methods.

 Stopping the hardware logic control

» Executing "Write to Module (execution memory)" or "Write to Module (execution + flash ROM)"
« Setting Stop request (1) to 'Trigger stop request' (Un\G121) in a program

« Clicking "Trigger Stop" in the "Logic Analyzer" window

* Detection of a trigger

Point

When the hardware logic control is stopped during hardware logic control and in the trigger ready, the trigger
status switches to the trigger stop. At this time, the trigger stop is kept even if the hardware logic control is
restarted. To switch the trigger status to the trigger ready, issue a trigger start request again.
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CSV file format of sampling data

The following shows the CSV file format specifications of sampling data.

Item name Character
Delimiter Comma (,)
Return code CRLF (0x0D, 0x0A)
A B © o] E F G H
1 [LOGGING] RO40PDOT 1 2 3 4
2 DATETIMELY™Y/MMADD hhcmmss us] INDEX  BIT[0] BITh0] BITh0] BITH0] BITH 0]
3 |TIME usec INDEX. N O N1 N2 IN 3 N 4
4 2016/6/8 16:41 337000 1 1 1 1 1 1
5 2016/6/8 16:41 337000 2 1 1 1 1 1
H1st row
[LOGGING], RD40PDO01_1, 2, 3, and 4 are output (fixed output).
H2nd row

* DATETIME[YYYY/MM/DD hh:mm:ss,us] and INDEX are output in the 1st to 3rd columns (fixed output).
* The data type of the sampling data is output in the 4th and later columns.

Data type Bit Word (unsigned) Word (signed)
Double word (unsigned) Double word (signed)
Value output into a CSV file BIT[1;0] ULONGI[DEC.0] LONG[DEC.0]

TRIGGER [*] is output in the last column of the 2nd row (fixed output).

H3rd row
» TIME, usec, and INDEX are output in the 1st to 3rd columns (fixed output).
* The name of each input terminal is output in the 4th and later columns.

1/0 terminal Name to be output

* Input terminal in the hardware logic outline window Block name
* Output terminal in the hardware logic outline window

« Input terminal in a multi function counter block detail window Multi function counter block name, block name, terminal name
» Output terminal in a multi function counter block detail window

Trigger is output in the last column of the 3rd row (fixed output).

HM4th to 2051st row

» The time at which the sampling data is acquired is chronologically output (at the sampling period) in the first and second
columns. The year/month/day hour:minute:second are output in the first column and the millisecond is output in increments
of u seconds in the second column.

» The acquired data is chronologically output (at the sampling period) in the third and later columns.

Window name Block name Terminal Data type Data to be acquired
Hardware logic outline | External input block INOto INB Output terminal BIT[1;0] Indicates the High/Low state of a
window External output block | OUT 0 to OUT 7 Input terminal BIT[1:0] terminal.
- 0: Low state
OUT 0_DIF to OUT Input terminal BIT[1;0] 1: High state
5_DIF
Multi function counter | Counter timer block Counter_Timer_0, Count Value terminal ULONG[DEC.0})/ Count value
block detail window Counter_Timer_1"" LONG[DEC.0]
UP terminal BIT[1;0] Indicates the internal action state
DOWN terminal BIT[1:0] of the counter timer block to an
- ' input terminal.
PRESET terminal BIT[1;0] 0: Internal action stop status
RUN terminal BIT[1;0] 1: Internal action execution
STOP terminal BIT[1:0] status

*1 Data of Counter_Timer_1 is not acquired when a 32-bit multi function counter block is used.
[*] is output in the last column of the row where the trigger is detected (fixed output).
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Continuous logging

A start request or stop request of continuous logging can be issued from the configuration tool. The continuous logging cycle
can be set when issuing a start request.

For details on the continuous logging function, refer to the following.

[=5~ Page 19 Continuous Logging Function

Window layout

The following describes the configurations of the "Continuous logging" window.

O [Debug] = [Continuous logging]

Continuous legging(Monitoring)) @

Continuous logging monitor
Continuous logging status monitor Disabled

Continuous logging cycle menitor  --

Continuous logging setting
Logging cycle [lus VI

Start || glose |

The following table lists the items displayed in the "Continuous logging" window.

Item Description
Continuous logging monitor Continuous logging status monitor Displays the data stored in Continuous logging status monitor (Un\G15010).
Continuous logging cycle monitor Displays the data stored in Continuous logging cycle monitor (us)
(Un\G15011).

When continuous logging is not started, "-" is displayed.

Continuous logging setting Logging cycle Sets the cycle of continuous logging (any of a value between 1us and
1000yps) at the issue of a start request of continuous logging.

"Start" button Issues a start request or stop request of continuous logging.
("Stop" button) « While continuous logging is stopped, the "Start" button is displayed.
« During execution of continuous logging, the "Stop" button is displayed.

"Close" button Closes the "Continuous logging" window.

How to start or stop the continuous logging function

EStart request of continuous logging
1. Open the "Continuous logging" window.
O [Debug] = [Continuous logging]

2. Set "Logging cycle".

3. Click the "Start" button.

BStop request of continuous logging
1. Open the "Continuous logging" window.
O [Debug] = [Continuous logging]

2. Click the "Stop" button.
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2.11 Pattern Generator Function

The pattern generator function performs output from the external output terminals according to the output pattern data
consisting of up to 8192 points that have been registered in the flexible high-speed 1/0 control module in advance.

If a counter timer block and pattern generator block are used together, periodic pattern output according to the clock in the
flexible high-speed 1/0 control module and High/Low output corresponding to the input pulse from the external input terminals

can be performed.
Users can easily create output pattern data, which eliminates the need for creating complicated hardware logic or programs
and reduces the design man-hours.

Output pattern data

Output pattern data is a High/Low pattern table output from the external output terminals. The data consists of up to 8192

points and 10 output patterns can be created. When one of 10 output patterns is set for a pattern generator block, output from
the external output terminals can be performed.

In the "Pattern generator output pattern setting" window, 10 output patterns can be created with simple mouse operation.
Created output pattern data can be saved in CSV files. In addition, by reading saved CSYV files to the "Pattern generator
output pattern setting" window, users can utilize the output pattern data that is already created for other projects.
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Operation of pattern output

When a created output pattern is assigned to a pattern generator block, the pattern can be used. Outputs from the pattern
generator block are determined depending on the count value of the counter timer block linked with the pattern generator
block. The count value is a reference pointer of the output pattern data table. (When the count value is 100, the data of the

point number 100 is output.)
Thus, the following outputs can be performed according to the counting method of the counter timer block.

HECounting at clock cycles set in a counter timer block
Counting every clock cycle set in a counter timer block outputs a registered output pattern at a fixed cycle (T) repeatedly.

Count value

Pattern generator output 1

R

The point number of the registered output patterns changes at the fixed cycle. Thus, a same output pattern is output

repeatedly at a cycle of "clock cycle x number of points".

Operating status STOP RUN
Counter timer f P 9 ><

B1 cycle of the ring counter 1 cycle of the ring counter

Upper limit of :
the count value - 1

Count value

e

| I

Lower limit of

\__ the count value (0) R A '
‘v v v v v v v vl () i
Output pattern data Point number 0(1(2(3|4|5|6]|7 .
Output data ojfo|1|1]0f1]|]0]1 ]
T o —@) |

output E v Vv

(1) A point corresponding to the count value is referred to.
(2) Output is performed according to the setting of each point.
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HECounting input pulses from an external input terminal
Output are performed according to the input pulses from an external input terminal. For example, output corresponding to

position data can be performed.

Encoder

(pulse output type) Count value

(position data)

Input pulse
LA T NS N T
Pattern generator iy 11 (! LALLM FLIL
output T T T T
(1) (2) (3) (4)

(1) to (4) When the position data are the same, the output are also the same.
The point number of the registered output patterns changes by one point each time of a pulse input, and thus data
corresponding to the number of input pulses is output.

Input pulse

Count value of
the counter timer

v
Output pattern data Point number 0 1 2 3 4 5 6
Output data 0 0 1 1 0 1 0
I I : I :\ (2)

Pattern generator
output

|

(1) A point corresponding to the count value is referred to.
(2) Output is performed according to the setting of each point.
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Window layout

The following describes the configurations of the "Pattern generator output pattern setting" window. Set the output pattern

data in this window.

To display the "Pattern generator output pattern setting" window, click "Detail" of the pattern generator block in the Multi
function counter block detail window (Counter_[I(16bit_Unsigned)).
+ Set output patterns at the upper section of the window.

» The images of set output patterns are displayed at the lower section of the window.

Pattern generator output pattern setting

Please set output points and pattern by pattern generator.

=

Output pattern setting area

l Read from the file ] [ Save fo file

)

Pattern selection 1 =
Pattern selection (Points| 0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19
2 0
e 0
4 0
5 0
] 0
7 0
8 0
9 0
10 0
(] »
Start 0 [ Display position change(1) ]DFLI” display

Pattern image

[ o [ = ]

The following table lists the items to be displayed in the "Pattern generator output pattern setting" window.

Item

Description

Output pattern setting area

"Pattern selection"

Specify the pattern number to be assigned to a pattern generator block.
Click the "OK" button to reflect the specified pattern number to "Pattern No." of the pattern
generator block.

"Points" Set the number of points that composes an output pattern. The default value is 0, and 1 to
8192 can be set.
* When 0 is set, the corresponding output pattern is disabled.
* When 1 or larger number is set, the output patterns of the set number of points are enabled.
"0" to "8191" Set the output pattern of the pattern generator block from "0: Low output" or "1: High output" for

each point number.

The default value is "0: Low output". Every time the cell is clicked, the output pattern switches
between "0: Low output" and "1: High output”.

Output patterns can be set for the number of output pattern points set in "Points".

"Start"

Set the start point to display the image of an output pattern.

"Display position" button

Change the start position of the image of an output pattern displayed in the window.

"Full display"

Switch the display range of the image of an output pattern.

« Selected: Display the whole image with the range of the setting value in "Points".

* Not selected: Display the image of the 20 points displayed at the upper section of the
window.

"Pattern clear" button

Set "0: Low output” for all the selected output patterns.

"Pattern image"

Display the High/Low image of the selected output pattern from the start point.

"Read from the file" button

Read the output pattern data saved in a CSV file to the "Pattern generator output pattern
setting" window.

"Save to File" button

Save the output pattern data in the "Pattern generator output pattern setting” window into a
CSV file.

"OK" button

Set the output pattern set in the "Pattern generator output pattern setting" window for the
hardware logic. The following items can be changed automatically according to the output
pattern.

* "Upper Limit" of "Counter_Timer_0"

* "Lower Limit" of "Counter_Timer_0"

To reflect the hardware logic where the output patterns have been set to the module, write the
data into module.

"Cancel" button

Close the "Pattern generator output pattern setting” window.
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Setting method

The following describes the setting method of the "Pattern generator output pattern setting" window.

1. Click "Detail" of a pattern generator block in the Multi function counter block detail window (Counter_[(16bit_Unsigned))
to open the "Pattern generator output pattern setting" window.
2. Selecta pattern to be output in "Pattern selection”.
3. Set the number of output pattern points in "Points".
4. Click each cell of "0" to "8191" and switch the output pattern between "0: Low output" and "1: High output". By default, "0:
Low output" has been set in all cells.
Point/@
Setting the output pattern "0: Low output” for the point number 0 is recommended. When the output pattern for
the point number 0 is "1: High output”, the output status is High because the count value when the hardware
logic control is started is 0.
5. save the set output pattern with the "Save to File" button (Data is saved only in the CSV format). Users can open a
saved CSYV file from the "Read from the file" button.
6. Click the "OK" button to set the output pattern set in the "Pattern generator output pattern setting" window for the
hardware logic.
Point

« Created output pattern data can be saved in CSV files with the "Save to file" button. Thus, by opening the
saved CSV files with the "Read from file" button, users can utilize the output pattern data for other projects.

» QOutput patterns of up to 8192 points cannot be displayed in the "Pattern generator output pattern setting"
window at a time. In addition, clicking each point takes time. For convenience, edit output pattern data with
a text editor and save it in the CSV format in advance. Then, read the CSV files to the "Pattern generator
output pattern setting" window with the "Read from the file" button.
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CSYV file format of output pattern data

The following shows the CSV file format specifications of output pattern data.

Item name Character
Delimiter Comma (,)
Return code CRLF (0x0D, 0x0A)

A B (] D E F G H I J
1 100 8] 1 8] 1 8] 1 8] 1 8]
2 8] 8] 8] 8] 8] 8] 8] 8] 8] 8]
& 8] 8] 8] 8] 8] 8] 8] 8] 8] 8]
4 8] 8] 8] 8] 8] 8] 8] 8] 8] 8]
) 8] 8] 8] 8] 8] 8] 8] 8] 8] 8]
5] 8] 8] 8] 8] 8] 8] 8] 8] 8] 8]
7 8] 8] 8] 8] 8] 8] 8] 8] 8] 8]
g 8] 8] 8] 8] 8] 8] 8] 8] 8] 8]
9 8] 8] 8] 8] 8] 8] 8] 8] 8] 8]
10 8] 8] 8] 8] 8] 8] 8] 8] 8] 8]

EContents of rows
The rows correspond to the pattern numbers of output patterns. For example, the 1st row corresponds to the pattern number

1 of the output pattern.

HFirst column
The 1st column corresponds to the number of output pattern points. The following values can be set.

Value Description

0 No output pattern is used. Output patterns in the 2nd column or later are
disabled.

1to 8191 The values are for setting values of the number of output pattern points. Set
output patterns in the 2nd column or later. The output patterns of the points
later than the setting value are disabled.

When a CSYV file in which a value out of the above setting range has been set is read to the "Pattern generator output pattern
setting" window, an error dialog box is displayed.

E2nd to 8193rd columns

» The columns correspond to output patterns. The point numbers 0 to 8191 are assigned to the 2nd to 8193rd columns in
ascending order. "0: Low output" or "1: High output" can be set for each point number.

» The output pattern settings of the points later than the set number are disabled.

* When a CSV file in which a value other than "0: Low output" or "1: High output" has been set is read to the "Pattern
generator output pattern setting" window, an error dialog box is displayed.

2.12 Help Function

As the help function, the software version of the configuration tool can be checked.

Checking the version of the configuration tool

Information including the software version of the configuration tool is displayed.

O [Help] = [Version Information]

Displaying the help

Use the help to learn operation methods or understand the purposes of functions.

O [Help] = [Flexible High-Speed 1/0 Control Module Help]
e-Manual Viewer is started and manuals are displayed.
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3 CREATING A HARDWARE LOGIC

This chapter describes how to create a hardware logic.

3.1

Main Blocks in the Hardware Logic Outline

Window

With the flexible high-speed 1/O control module, various controls are possible by arranging multi function counter blocks and
various function blocks and linking these blocks.
In the Hardware logic outline window, all of external input blocks, inter-module synchronization signal input terminal, Y device
terminals, and OUT terminals are arranged in the first section and all of external output blocks and Sl device terminals are
arranged in the fifth section when a project is started. No blocks are arranged in the second to fourth sections. Arrange blocks
and link them according to the control to be executed with the flexible high-speed 1/O control module.

H

OEEEmOO0n

ELETTEIT

i

i

\ﬂiﬂﬁlﬂémznﬂﬂf

The following table shows sections where each main block can be arranged and the number of blocks that can be arranged in
each section in the hardware logic outline window.

Section

Item name

Number of
blocks that can
be arranged"”

Remarks

First section

External input block

(12)

Inter-module synchronization signal input terminal

(1)

A fixed scan clock synchronized with the inter-module
synchronization cycle can be used as an input signal.

Y device terminal

(16)

General command 0 to General command F (Y10 to Y1F)
can be used as input signals.

OUT terminal DC output (8) Output signals from external output blocks in the fifth
Differential output ©) section can be used as input signals for the first section.
Second section | Parallel encoder block 1 —
SSI encoder block 2 —
Third section Multi function counter block 8 —
Fourth section Logical operation block 14 —
Fifth section External output block DC output (8) "OUT 0" to "OUT 7" are for DC output.
Differential output (6) "OUT 0_DIF" to "OUT 5_DIF" are for differential output.
Sl device terminal (8) —

*1  The number in () indicates the number of blocks that are arranged by default and no additional blocks can be arranged.

3.1 Main Blocks in the Hardware Logic Outline Window
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Relationship of /0 in the hardware logic

This section describes the relationship between the 1/O in the hardware logic and the 1/0 of X/Y devices and of the connectors

for external devices.

CPU module Flexible high-speed 1/0O control module

Program Hardware logic

| F——v10)

Connector for Connector for
X10 external devices external devices

| ( ) (input) (output)
| Y10 == Processing ==>{ ouT 0 [E==>{ ouTo |

1| INO === IN0 == Processing D> OUT 1 == OUT 1 |
]

ou IZ: >|P ocessing IZ: >| OouT 2 I'— OuT 2
|
/

A I
i \

Input terminal Output terminal

Y 10 Y device terminal OouTo External output block
INO External input block OuUT 1 External output block
OUT1 OUT terminal OuT 2 External output block

ESignal status name
In the flexible high-speed 1/O control module, each signal status is called as shown below.

Signal status Name

Status of input signals from external devices ON OFF
Status of internal signals (terminals) of the hardware logic High Low
Status of DC output signals to external devices ON OFF
Status of differential output signals to external devices High Low
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Link combination

The terminals to which the terminals of each main block can be linked are predetermined. An input terminal and an output

terminal in the same color can be linked. Input terminals or output terminals cannot be linked each other.

The following table lists the combinations.

Output side Input side Color
Block name Terminal name Block name Terminal name
External input block Output Parallel encoder block Input I:‘Coral
Multi function counter block Input DButten‘ly yellow
Latch
Logical operation block Input
SSI encoder block Data I:‘Coral
Inter-module synchronization SYNC Multi function counter block Input DButterﬂy yellow
signal input terminal Latch
Logical operation block Input
Y device terminal Y Multi function counter block Input I:‘Butterﬂy yellow
Latch
Logical operation block Input
OUT terminal ouT Multi function counter block Input I:‘Butterﬂy yellow
OUT_DIF Latch
Logical operation block Input
Parallel encoder block Output Multi function counter block Absolute Encoder DCeIadon
SSI encoder block Clock External output block OUT_DIF DVermeer
Output Multi function counter block Absolute Encoder DCeIadon
Multi function counter block Output External output block ouT DVermeer
OUT_DIF
Sl device terminal Sl DEmpire rose
Event Multi function counter block Event .Columbine blue
P.G. Output External output block ouT DVermeer
OUT_DIF
Cam Output External output block ouT DVermeer
OUT_DIF
Logical operation block Output External output block ouT DVermeer
OUT_DIF

If multiple output terminals are linked to one input terminal, OR processing is executed on all input signals. If one output

terminal is linked to multiple input terminals, the same signals are output for all the input terminals.
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External input block

In the first section in the hardware logic outline window, 12 external input blocks ("IN 0" to "IN B") are arranged by default.

Select which signal (among "IN 0" to "IN B") input from the connector for external devices is to be used as an input signal in
the hardware logic. The selected input signal is output from the output terminal of the external input block through the filter.
The output signal can be input to the input terminal of another block.

MO

Logic Select ’Non-Inversion

T 4

llms

’General Input
Filter Time

Initial State ’Low

The external input block has the following functions.

* When "Logic Select" is set to "Inversion", inverted signals are output.
» The digital filter reduces the effect of external noise.
» The signal selected as an initial state is output when hardware logic control stops.

Parameter

The following table shows the parameters of the external input block.

Variable name | Data type Valid range Default value Description

Logic Select Bit Non-Inversion Non-Inversion Set Non-Inversion or Inversion for input signals.
Inversion

Filter Time Word =~ Page 145 "Filter « General Input (Pulse input Select a type of the filter time. The filter time corresponding
Time" mode) to the input response time of general-purpose input or the

* 1ms (Input response time/ counting speed of each pulse input mode can be set.
counting speed)

Initial State Bit Low Low Set the signal status during a hardware logic control stop to

High Low fixed or High fixed.
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W"Filter Time"

General-purpose input or pulse input count can be selected for "Filter Time".

» General-purpose input (General Input Ous to General Input 5ms)

Set this method to reduce noise. When a pulse width is less than the setting value of "Filter Time", the pulse is not detected as
an input signal. If the setting value is too large, pulses other than noise cannot be detected. Thus, set the filter time suitable for
the operating environment.

Input response time

Ous 10us 50us 0.1ms 0.2ms 0.4ms 0.6ms 1ms (default 5ms
value)

* Pulse input count (1-Phase Multiple of 1 (CW/CCW) 10kpps to 2-Phase Multiple of 4 8000kpps)
Set this method to count input pulses. A setting according to the pulse input mode and counting speed prevents incorrect

count.
Pulse input mode Counting speed
1-Phase Multiple of 1 (CW/CCW) 10kpps (default value) | 100kpps 200kpps | 500kpps 1000kpps | 2000kpps | — —
1-Phase Multiple of 2 10kpps (default value) | 100kpps 200kpps | 500kpps 1000kpps | 2000kpps | 4000kpps | —
2-Phase Multiple of 1 10kpps (default value) | 100kpps 200kpps | 500kpps 1000kpps | 2000kpps | — —
2-Phase Multiple of 2 10kpps (default value) | 100kpps 200kpps | 500kpps 1000kpps | 2000kpps | 4000kpps | —
2-Phase Multiple of 4 10kpps (default value) | 100kpps 200kpps | 500kpps 1000kpps | 2000kpps | 4000kpps | 8000kpps

BSetting method of "Filter Time™
1. Selecta pulse input mode in the upper list box.

2. Select an item in the lower list box.

* When "General Input" has been selected in the upper list box, select an input response time.

* When an item other than "General Input" has been selected in the upper list box, select a counting speed.

If the item in the upper list box is changed to another one after an item is selected in the lower list box, the selection status of
the lower list box returns to the default value.

EMinimum value of the pulse width that may be taken in as input
For general-purpose input, noise or others may be taken in as input depending on the filter time setting. The following table
lists the minimum values of the pulse width that may be taken in as input for each filter time.

Filter time Minimum value of the pulse width that may be taken in as input
10us 6us

50us 32us

0.1ms 0.06ms

0.2ms 0.12ms

0.4ms 0.24ms

0.6ms 0.36ms

1ms 0.6ms

5ms 3ms
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HLink with SSI encoder blocks

When an external input block is linked with the "Data" terminal of an SSI encoder block, the "Filter Time" of the external input
block is automatically changed according to the setting value of "Transmission Speed" of the SSI encoder block. Additionally,
if the setting value of "Transmission Speed" of the SSI encoder block after linked is changed, the "Filter Time" of the external
input block is automatically changed according to the new value.

When the link between the external input block and the "Data" terminal of the SSI encoder block is deleted, the "Filter Time" of
the external input block returns to the default value.

W"Initial State"

When ON signals are constantly input from external devices during a hardware logic control stop, a rise is detected in an input
signal event detection block at a hardware logic control start. To prevent rise detection at a hardware logic control start, set
"Initial State" to "High".

Output
The following table shows the output of the external input block.
Variable Data type Linkable block Output value | Description
name
Output Bit « Parallel encoder 0,1 Outputs the signals that have passed the filter. Selecting "Logic
« Multi function counter Select" outputs inverted signals.
« Logical operation
« SSI encoder
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Inter-module synchronization signal input terminal

In the first section in the hardware logic outline window, one inter-module synchronization signal input terminal ("SYNC") is
arranged by default.

In the system using the inter-module synchronization function, a fixed scan clock synchronized with the inter-module
synchronization cycle is input to the flexible high-speed I/O control module. This fixed scan clock can be used as an input
signal of the hardware logic. When the inter-module synchronization function is not used, this fixed scan clock stops. Thus,

input from the inter-module synchronization signal input terminal is always off.

‘ SYNC I:|

Output
The following table shows the output of the inter-module synchronization signal input terminal.
Variable Data type Linkable block Output value | Description
name
Input Bit « Multi function counter 0,1 Outputs the inter-module synchronization signal as an input
« Logical operation signal of the hardware logic.

Hinput signal from the inter-module synchronization signal input terminal

The input signal from the inter-module synchronization signal input terminal turns on immediately after the flexible high-speed
I/O control module receives an inter-module synchronization command from the inter-module synchronous master. Thus, the
input signal is used as a trigger signal to start an inter-module synchronization cycle.

In addition, when the input signal is used together with the multi function counter block for which a one-shot timer (==~ Page
211 One-shot Timer) has been set, a clock with a specified duty ratio (example: 50%:50%) starting from the timing to start the
inter-module synchronization cycle can be created.

The following shows the timing of the signals input from the inter-module synchronization signal input terminal to the hardware
logic.

(M (M

} }

e @ Ve

L

5to 20us :
« >

[

ON OFF

(1) Timing to start the inter-module synchronization cycle

(2) Inter-module synchronization cycle

ON: Indicates the ON timing. The input signal turns on immediately after the flexible high-speed I/O control module receives an inter-module synchronization
command from the inter-module synchronous master.”!

OFF: Indicates the OFF timing. The input signal turns off 5 to 20us after the flexible high-speed I/O control module receives an inter-module synchronization
command.

*1  For the accuracy of the ON timing, refer to the section of the inter-module synchronization accuracy in the following manual.
L1 MELSEC iQ-R Inter-Module Synchronization Function Reference Manual
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Y device terminal

In the first section in the hardware logic outline window, 16 Y device terminals ("Y 10" to "Y 1F") are arranged by default.
The ON/OFF states of 'General command 0 to General command F' (Y10 to Y1F) are output as signals and used as inputs in
the hardware logic. Select ON or OFF of 'General command 0 to General command F' (Y10 to Y1F) with a program.

‘ Y 10 I:|

Output
The following table shows the output of the Y device terminal.
Variable Data type Linkable block Output value | Description
name
Input Bit « Multi function counter 0,1 Outputs the ON/OFF states of 'General command 0 to General
- Logical operation” command F' (Y10 to Y1F) as signals.

*1  Alogical operation block can be linked only when an OUT terminal is not linked to the logical operation block.

The timing of when signals output from Y device terminals are input to the link destination input terminal may
delay due to the scan time or other causes. To input the signals to multiple connection destinations at the
same time, using an external input block to which an external input signal is assigned is recommended.

For details on the external input block, refer to the following.

[=5~ Page 144 External input block

Pointp

To use the flexible high-speed I/O control module as an output module, link blocks in the Hardware logic
outline window as shown below.

Logic_Operation
Y 10 OouT 0
AND
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OUT terminal

In the first section in the hardware logic outline window, eight OUT terminals for DC output ("OUT 0" to "OUT 7") and six OUT
terminals for differential output ("OUT O_DIF" to "OUT 5_DIF") are arranged by default.

Signals output from external output blocks in the fifth section can be used as inputs in the hardware logic. For details on the
external output block, refer to the following.

[~ Page 162 External output block

‘ QuT 0 D
‘ QUT 0_DIF D

Output
The following table shows the output of the OUT terminal.
Variable Data type Linkable block Valid range Description
name
Input Bit « Multi function counter 0,1 When no external output blocks are linked, no signals are output
« Logical opera'sion*1 from this terminal.

*1  Any of OUT 0 to OUT 7 or OUT O_DIF to OUT 5_DIF can be linked to a logical operation block when a Y device terminal is not linked to
the logical operation block.

When "Logic Select" of an external output block is set to "Inversion”, signals input to the external output block
are inverted and output from the OUT terminal.

For details on the external output block, refer to the following.

==~ Page 162 External output block
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Parallel encoder block

In the second section in the hardware logic outline window, one parallel encoder block ("Parallel_Encoder") can be arranged.

The parallel encoder block transmits data with the encoder for parallel transmission and receives the data of the bit points set
in the data length setting as the data of Input Data Type to convert this data into word data.

Parallel_Encoder
[] tnputo output [T

Inputl
Input2
Input3
Input4
Inputs
Input6
Input?
Input8
Input9
InputA

InputB

it e
osta e

Input
The following table shows the inputs of the parallel encoder block.
Variable Data type Linkable block Valid range Description
name
Input 0 Bit External input 0,1 These are input terminals of the parallel encoder.
Input 1 When the data length is changed, the number of displayed Input
_— terminals is changed according to the data length. Then, the
Input 2

Input terminals are automatically linked to external input blocks
Input 3 in order from the first one ("IN 0"). The order of linking the Input
terminals and the external input blocks cannot be changed.
Input 4
Input 5
Input 6
Input 7
Input 8
Input 9

Input A

Input B
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Parameter

The following table shows the parameters of the parallel encoder block.

Variable name Data type Valid range Default value Description
Input Data Type Word Pure binary Pure binary Set the input data type of the parallel interface.
Gray code * Pure binary
BCD » Gray code
* BCD
Data Length Word 1 bit to 12 bit 1bit Set the input data length for the parallel encoder. When the trigger for
transfer timing is used for BCD or pure binary, only input data of up to
11 bits can be used.

HLink for using the parallel encoder block
The input from an encoder is stored as a preset value of the counter timer block. Because the preset value is not automatically
applied to "Count Value", performing the preset function is required. Thus, when using the parallel encoder block, always link
it to the "PRESET" terminal of the counter timer block.

For details on the counter timer block, refer to the following.
[=5~ Page 183 Counter timer block

» There are the following types of multi function counter block which is linked from a parallel encoder block:

16 bits and 32 bits. When the parallel encoder block is linked to the "Absolute Encoder” terminal of a 16-bit
multi function counter block, "Preset Value" of "Counter_Timer_0", out of the two counter timer blocks in the
multi function counter block detail window, is updated. Make sure to link the parallel encoder block to the
"PRESET" terminal of "Counter_Timer_0". (I~ Page 166 Multi Function Counter Block)

» When the parallel encoder block is linked to the "Absolute Encoder" terminal of a 32-bit multi function

counter block, do not change the preset value of "Counter_Timer_0" in the multi function counter block
detail window from O (default value). In addition, do not set "User Address" of the preset value of

"Counter_Timer_0". When these settings are configured, the input from an encoder is not normally stored

as a preset value.
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ESetting and link of the encoder for which Input Data Type is set to Pure binary or BCD

When data is input from the encoder for which Input Data Type is set to Pure binary or BCD, an error of 2 bits or more is
generated depending on the timing of reading data. Because of this, when data is input from the encoder for which Input Data
Type is set to Pure binary or BCD, specifying the read timing using a trigger signal for transfer timing is recommended.

To specify the read timing, follow the instructions below.

» Set "Data Length" to 11 bits or less.

« Link the terminal outputting the transfer timing signal to the "PRESET" terminal of the counter timer block.
HLink diagram of the hardware logic outline window

INO Parallel_Encoder Counter
[ o ouot [Ty —{] inputo
N1 [ F——— [ Inputt
IN2 j—'—[ Input2
Input3
Input4
IN 4
j—,—[ Input5
IN5
j—,—E Inputé {] Absolute Encoder
IN 6 Input7
IN7 j E Input8
—| Input9
INg [ P
InputA
IN9 :'7
[] InputB
INA
INB |}
HLink diagram of the multi function counter block detail window
oo [ L] o O Courter
Input_Signal_Event

(Only A: Rise is on.)

—{"] PRESET

Output
The following table shows the output of the parallel encoder block.
Variable Data type Linkable block Output value | Description
name
Output Word Multi function counter 0 to 4095 Inputs the value from the parallel encoder to the "Absolute

Encoder" terminal of the multi function counter to use the value
as a preset value of the multi function counter.

1 52 3 CREATING A HARDWARE LOGIC
3.1 Main Blocks in the Hardware Logic Outline Window



SSI encoder block

In the second section in the hardware logic outline window, two SSI encoder blocks ("SSI_Encoder_[1") can be arranged.

The SSI encoder blocks perform serial communication with the absolute encoder having the SSI (Synchronous Serial

Interface) output and acquire position data. The acquired position data is stored as a count value of the multi function counter

block linked to this block.

* When "Signal Error Detection" is set to "Enable", a signal error detection processing is performed. If an error occurs on the
external wiring to the SSI encoder, the SSI encoder block O DATA signal wire reverse error (error code: 10900H) or the SSI

encoder block O DATA signal error (error code: 10AOH) is output.
* When "Parity" of "Data Frame Setting" is set to "Even" or "Odd", a parity check is performed. If an error is detected by the
parity check, the SSI encoder block O parity error (error code: 10BOH) is output.
« If any of the above errors (error code: 10900H to 10BOH) is output during data receipt from the absolute encoder, the count

value of the multi function counter block linked to this block does not change. The position data is reflected to the count

value when data has been received properly at next transmission.

SSI_Encoder_0

|: Data

Encoder Type Single Turn ~
Transmission Speed 100KHz -

Monoflop Time 10 0

Signal Error Detection
oot e et

Clock

Output

=
=

Input
The following table shows the input of the SSI encoder block.
Variable Data type Linkable block Valid range Description
name
Data Bit External input 0,1 Inputs data from the SSI encoder.
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Parameter

The following table shows the parameters of the SSI encoder block.

Variable name Data type Valid range Default value Description
Encoder Type Word Single Turn Single Turn Set the type of the SSI encoder.

Multi Turn « Single Turn

» Multi Turn

Transmission Word 100kHz 100kHz Set the frequency of the clock signal to perform synchronous data
Speed 200kHz communication with the SSI encoder.

300kHz

400kHz

500kHz

1.0MHz

1.5MHz

2.0MHz
Monoflop Time Word 10 to 10000 (us) 10 (us) Indicates the time until the next communication is ready to start after

the output of the last clock signal. Set the monoflop time according to
the specifications of the SSI encoder to be connected.

For details on the monoflop time, refer to the following.

=~ Page 159 Monoflop time

Signal Error Word Disable Disable Set whether to detect an error (disconnection, short-circuit) of the
Detection Enable data signal wire externally connected to the SSI encoder.

« Error detection disabled: Disable

« Error detection enabled: Enable

For details on the signal error detection, refer to the following.
=~ Page 160 Signal error detection

Direction Word Forward Forward The counting direction of received data from the SSI encoder can be
Reverse changed by setting this item.
» Forward
* Reverse

For details on Direction, refer to the following.
=~ Page 159 Counting direction

Data Frame Setting | — — — Click the [Detail] button to open the "Data Frame Setting" window in
which the details of a data frame can be set.
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» Parameters of "Data Frame Setting"

Variable name Data type Valid range Default value Description
Input Data Type Word Pure binary Pure binary Set the type of input data from the SSI encoder.
Gray code * Pure binary
* Gray code™
Data Frame Length | Word 1 to 32 (bit) 1 (bit) Specify the effective bit length of a received data frame from the SSI
encoder.”’!
Multi Turn Data Word 0 to 32 (bit) 0 (bit) Specify the effective bit length of multi turn data.”
Length When "Encoder Type" is set to "Multi Turn", this setting is enabled.
When this setting is disabled, a default value is set.
Multi Turn Start Bit | Word 0 to 31 (bit) 0 (bit) Specify the start bit position of multi turn data.
When "Encoder Type" is set to "Multi Turn", this setting is enabled.
When this setting is disabled, a default value is set.
Encoder Word 0 to 4294967295 0 Set the encoder resolution to use the encoder with its resolution of
Resolution single turn data not equal to 2" (n: single turn data Iength).*2
When the resolution is equal to 2", the setting change from the
default value (0) is not required. (When 0 is set, the resolution is
regarded as equal to 2".)
When "Encoder Type" is set to "Multi Turn" and "Input Data Type" is
set to "Gray code", this setting is disabled. When this setting is
disabled, a default value is set.
Single Turn Data Word 0 to 32 (bit) 0 (bit) Specify the effective bit length of single turn data.”
Length
Single Turn Start Word 0 to 31 (bit) 0 (bit) Specify the start bit position of single turn data.
Bit When "Encoder Type" is set to "Single Turn", this setting is enabled.
When this setting is disabled, a default value is set.
Parity Word None None Set whether to perform the parity check or the type of the parity check
Even (even or odd) according to the SSI encoder to be connected.
Odd * No parity check: None

» Even parity: Even

» Odd parity: Odd

*1 Set values so that the total of set values for "Multi Turn Data Length" and "Single Turn Data Length" is equal to or smaller than the value
set for "Data Frame Length". Note that the parity bit length is not included in these values.

*2 Avalue larger than the maximum value representable by "Single Turn Data Length" cannot be set for "Encoder Resolution".

*3 When using the encoder with the encoder type being multi turn and the input data type being gray code, make sure that its resolution of

single turn data is equal to 2".
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Output

The following table shows the outputs of the SSI encoder block.

Variable Data type Linkable block Output value | Description
name
Clock Bit External output 0,1 Outputs the clock signal to perform synchronous data

communication with the SSI encoder.

When an SSI encoder block is arranged in the hardware logic
outline window, the "Clock" terminal of the SSI encoder block and
the "Input" terminal of an external output block are automatically
linked. The link cannot be deleted or changed.

The following are the link destinations.

« SSI_Encoder_0: OUT 0_DIF

* SSI_Encoder_1: OUT 1_DIF

Output Word Multi function counter” Oto Sets the position data acquired from the SSI encoder to a count
4294967295 value of the multi function counter block linked.

*1  The "Absolute Encoder" terminal of a 32-bit unsigned multi function counter block can be linked.

The refreshing cycle of a count value is calculated by the following formula because the module processing

time fluctuates within the range of 0 to 100pus.

Refreshing cycle = (Data frame length + P + 1) x Clock cycle + Monoflop time + Module processing time (0 to

100us)

* P: 1 (for with parity) or O (for without parity)

« Clock cycle: Inverse of the transmission speed (for the transmission speed of 100kHz: 1/100000s = 10us)

Note that if an SSI encoder block is used together with other functions, the following delay times are added to

the refreshing cycle above.

» When an Sl device terminal is used: Up to 200us

» When the flexible high-speed 1/O control module is in the inter-module synchronous mode and "User
Address" of the input terminals or parameters is assigned to Hardware logic area (High speed area)
(Un\G1000 to Un\G1029): Up to 100us
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Setting examples of the SSI encoder block

This section shows setting examples of the SSI encoder block suitable for a receive frame from the SSI encoder and

communication specifications.

EMulti turn

The following example is for the receive frame of a multi turn encoder. The receive frame consists of the elements below.

* Multi turn: 13 bits
« Single turn: 14 bits
+ Status bit: 1 bit

* Parity bit: 1 bit

Clock

Most \

significant bits_:

Receive frame\.x

bit positon —% 0 1 2 3
DATA

4 5 6 7 8

T— Multi turn start bit position

I Least significant bit

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28,

p

'
»d

Multi turn: 13 bits

L

Single turn: 14 bits

\\ Parity bit

v

* Parameter

.
|
i
i i
M12m1 w10 mo| s m7| M| ms] ma] m3] m2] m1] mo[s13[s12]s11]s10] so] s8] s7] s6] s5] s4] s3] s2] s1] 0] 8
< |
g .
| .
'@
«

Data frame length: 28 bits

»  Status bit: 1 bit

Encoder specifications !

SSI encoder block setting

Remarks

Item Setting value
Encoder type Multi turn Encoder Type Multi Turn —
Transmission speed 1MHz Transmission Speed 1.0MHz —
Monoflop time 16us Monoflop Time 16 —
— — Signal Error Detection Enable Set "Enable" to use the signal error detection.
Set "Disable" not to use it.
— — Direction Forward Set "Forward" to count the position data from

the SSI encoder in the forward direction. Set
"Reverse" to reverse the counting direction.

*1  For details on the encoder specifications, refer to the manual for the encoder used.

» Parameters of "Data Frame Setting"

Encoder specifications*2

SSI encoder block setting

Remarks

Item Setting value

Data type Gray Input Data Type Gray code —

Data frame length 28 bits Data frame length 28 The parity bit is not included.

Multi turn data length 13 bits Multi Turn Data Length 13 —

Multi turn data start bit position 0 Multi Turn Start Bit 0 Specify the receive frame bit position where
multi turn data starts.

Encoder resolution 16384 Encoder Resolution 0 Changing the setting value from its default (0) is
not required because the single turn data length
is 14 bits and the encoder resolution is 16384 (=
214).

Single turn data length 14 bits Single Turn Data Length | 14 —

Single turn data start bit position | 13 Single Turn Start Bit 0 Setting is not required.

Parity check Odd parity Parity Odd —

*2 For details on the encoder specifications, refer to the manual for the encoder used.
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3 CREATING AHARDWARE LOGIC

157



ESingle turn

The following example is for the receive frame of a single turn encoder. The receive frame consists of the elements below.
« Single turn: 24 bits

« Status bit: 1 bit

« Parity bit: None

cc — [UUUUUUUUUUTUTUTUTUUUuduuuy—
Most !
significant bit,_ ! R .
. J Least significant bit
Receive frame I'd

bit positon — 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

E T— Single turn start bit position .

h Single turn: 24 bits .

Data frame length: 27 bits

.
|
. . .
|s23|s22]s21]s20[s19]s18[s17]s16]s15[s14[S19]s12[s11[S10] S0 s8] 57] s6] 58] 4] 53] s2[ s1] s0] 0 [ 0 [ 5]
T : !
!
|
|

Status bit: 1 bit

* Parameter

1

Encoder specifications” SSI encoder block setting Remarks
Item Setting value
Encoder type Single turn Encoder Type Single turn —
Transmission speed 2MHz Transmission Speed 2.0MHz —
Monoflop time 10us Monoflop Time 10 —
— — Signal Error Detection Enable Set "Enable" to use the signal error detection.

Set "Disable" not to use it.

— — Direction Reverse Set "Forward" to count the position data from
the SSI encoder in the forward direction. Set
"Reverse" to reverse the counting direction.

*1  For details on the encoder specifications, refer to the manual for the encoder used.
« Parameters of "Data Frame Setting"

2

Encoder specifications* SSI encoder block setting Remarks
Item Setting value
Data type Pure binary Input Data Type Pure binary —
Data frame length 27 bits Data Frame Length 27 —
Multi turn data length — Multi Turn Data Length 0 Setting is not required.
Multi turn data start bit position — Multi Turn Start Bit 0 Setting is not required.
Encoder resolution 16777216 Encoder Resolution 0 Changing the setting value from its default value

(0) is not required because the single turn data
length is 24 bits and the encoder resolution is
16777216 (= 224).

Single turn data length 24 bits Single Turn Data Length | 24 —

Single turn data start bit position | 0 Single Turn Start Bit 0 Specify the receive frame bit position where
single turn data starts.

Parity check — Parity None —

*2 For details on the encoder specifications, refer to the manual for the encoder used.
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Monoflop time

The monoflop time indicates the time set aside to refresh position data of the SSI encoder. The time is stipulated by an

encoder type. If the monoflop time is set to be shorter than the stipulated time, correct position data cannot be received.
When CLK transmission from the connected device is stopped by the monoflop time, the DATA signal from the SSI encoder
returns to High. This state indicates that the SSI encoder waits to start communication. At the timing the first fall of CLK from
this state is detected, position data is refreshed to the latest value. And then, at a rise of CLK, data transmission resumes in
order from the most significant bit.

With SSI communication specifications, after the receipt of the last bit of the receive frame, if CLK transmission resumes
before the encoder-wait-to-start-communication state is established, the position data of the previous receive frame is sent

from the encoder and received in the flexible high-speed 1/O control module. In other words, if CLK transmission resumes
before the monoflop time elapsed, the latest position data is not latched in the encoder, and thus the latest position data
cannot be received in the flexible high-speed I/O control module.

CLK

Least significant bit
DATA

Most significant bit

<

Monoflop
time
Counting direction

Set the counting direction of received position data from the SSI encoder.

When "Direction” is set to "Reverse", the position data from the encoder is processed using the calculation formulas in the

table below.
Encoder type Calculation formula
Multi turn Count value = (2™ x Encoder resolution - 1) - Position data
(m: Multi turn data length)
Single turn Count value = (Encoder resolution - 1) - Position data

[Ex]

The following is the example of using the encoder with multi turn data length of 12 bits and encoder resolution of 4096 (= 12
bits) and counting in the addition direction.
Count value = (2'2 x 4096 - 1) - Position data = (224 - 1) - Position data

Count value &

R Q- -ron oo R N

0 /I /I // ;
Addition direction

== Count value when "Direction" is set to "Reverse"

----- Count value when "Direction" is set to "Forward"
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Receive data monitor

Out of the data frame received from the SSI encoder, the information for the number of bits specified with "Data Frame
Length" is stored in the following buffer memory areas. (The parity bit is not included.)

Buffer memory address SSI encoder block
Un\G110, Un\G111 SSI_Encoder_0
Un\G114, Un\G115 SSI_Encoder_1

Some SSI encoders output not only position data (multi turn data, single turn data) but also status data in the data frame. The
status of encoder can be checked by reading out values of above buffer memory areas with a program.

In addition, when a count value is not refreshed properly, its cause (whether it is a receive data error or a parameter setting
error) can be identified by checking multi turn data and single turn data contained in the receive data monitor.

[Ex]

The example shows the receive data monitor of when the SSI encoder with the data frame of the following configuration is
used.

» Data frame length: 28 bits

* Multi turn data: 14 bits

« Single turn data: 13 bits

+ Status: 1 bit

* Parity bit: 1 bit

Data frame length: 28 bits
A

1 bit

s R
. Multi turn Single turn Status |Parity
Receive frame from SSI encoder 14 bits | 13 bits 1bit |1 bit
E E This is not reflected in
' ! SSI receive data monitor.
b31 b28' b27 b0 !
SSlI receive data monitor 0 0 (fixed) Multi turn | Single turn Status

(Un\G110, Un\G111) 14 bits 13 bits

Signal error detection

An error of the external wiring to the SSI encoder can be detected.

When "Signal Error Detection" is set to "Enable", a signal error detection processing is performed. If an error occurs on the
external wiring to the SSI encoder, the SSI encoder block OO DATA signal wire reverse error (error code: 10900H) or the SSI
encoder block O DATA signal error (error code: 10A0H) is output.

In addition, in the cycle where data is received from the SSI encoder with an error detected, the count value of the multi
function counter block linked to the SSI encoder block is not refreshed.
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Logical operation block

In the fourth section in the hardware logic outline window, 14 logical operation blocks ("Logic_Operation_0" to

"Logic_Operation_D") can be arranged.
Any logical operation of AND operation, OR operation, or XOR operation is executed for all signals input to the "Input"

terminal.

|: Input

Logic_Operation_0

Output | ]

Restriction@

Even though a project including an unlinked logical operation block for which Logic Select is set to AND

(default) is saved, the arrangement status is not saved. When the saved project is opened, the logical

operation block is not displayed. In addition, verifying with the module is executed on the assumption that the

block is not arranged.

Input
The following table shows the input of the logical operation block.
Variable Data type Linkable block Valid range | Description
name
Input Bit « External input 0,1 Multiple signals can be input to the "Input" terminal. Operations
* Inter-module synchronization are executed for all input signals.
signal input
< OUT "2
+ Y device

*1  When a logical operation block is linked with an OUT terminal, any of OUT 0 to OUT 7 or OUT O_DIF to OUT 5_DIF can be used.
*2 Either of an OUT terminal or Y device terminal can be linked with a logical operation block.

Parameter
The following table shows the parameter of the logical operation block.
Variable name Data type Valid range Default value Description
Logic Select Word AND AND Set the operation type for input signals.
OR
XOR
Output
The following table shows the output of the logical operation block.
Variable Data type Linkable block Output value | Description
name
Output Bit External output 0,1 Outputs the operation results of input signals.
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External output block

In the fifth section in the hardware logic outline window, eight external output blocks for DC output ("OUT 0" to "OUT 7") and
six external output blocks for differential output ("OUT O_DIF" to "OUT 5_DIF") are arranged by default.

The result of the operation from the first to the fourth section in the hardware logic is output from the connector for external
devices (OUT 0 to OUT 7, OUT 0_DIF to OUT 5_DIF).

ouT o

Delay Time (Unit x Step) | 12.5ns X

Error-time Output Mode  [gFfp -

s s st

The external output block has the following functions.

* When "Logic Select" is set to "Inversion", inverted signals are output.

» A delay between signals caused by different external interface circuits can be adjusted by setting a delay time.

* When an error occurs in the CPU module, signals are output according to the output setting specified with "Error-time

Output Mode".

=

Input
The following shows the input of the external output block.
Variable Data type Linkable block Description
name
Input Bit « Multi function counter Executes OR processing for all signals input to the "Input" terminal.

* Logical operation

Bit SSI encoder Only OUT 0_DIF and OUT 1_DIF are automatically linked with "Clock" of the
SSI encoder block.
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Parameter

The following table shows the parameters of the external output block.

Variable name | Data type Valid range Default value | Description
Logic Select Bit Non-Inversion Non-Inversion Set Non-Inversion or Inversion for input signals.
Inversion
Delay Time Word 0to 64 0 Adjust the signal output timing. A delay time can be set with the combination of
(Step) "Delay Time (Step)" and "Delay Time (Unit)". Setting the number of steps to 0
disables the delay.
When "SYNC" is specified for "Delay Time (Unit)", the number of steps is 1.
Delay Time (Unit) | Word 12.5ns 12.5ns Adjust the signal output timing. A delay time can be set with the combination of
25ns "Delay Time (Unit)" and "Delay Time (Step)".
50ns When "SYNC" is specified, the signal output timing is synchronized with the
0.1us inter-module synchronization cycle and the signal output is held until the next
1us inter-module synchronization cycle.™
10us
100ps
1ms
SYNC
Error-time Output | Word OFF OFF Set output signals at occurrence of an error in the CPU module to OFF fixed,
Mode ON ON fixed, or holding output status. This setting is also applied to output signals
HOLD at a hardware logic control stop.
User Address — — — Set the buffer memory addresses used in the external output block. Click the
Setting [Detail] button to open the "User Address Setting" window.

» Parameters of "User Address Setting"

Variable name Data type Valid range Description

Enable Forced Output Word 1000 to 1099 Specify the buffer memory address to enable or disable the forced output.*1
Whether the forced output is enabled or disabled can be set by setting the
following values for the specified buffer memory.™

0: Forced output disabled

1: Forced output enabled

Forced Output Word 1000 to 1099 Specify the buffer memory address to set the status of the forced output signal.*1
Whether the signal status is set to off or on can be set by setting the following
values for the specified buffer memory.

0: OFF output

1: ON output

External terminal monitor Word 1000 to 1099 Specify the buffer memory address to store the external terminal status.”!
0: OFF output
1: ON output

*1 The available buffer memory addresses are common in OUT 0 to OUT 7 and OUT 0_DIF to OUT 5_DIF. Each external output block is
assigned to the bits of the specified buffer memory as follows.

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8 bit7 bité bit5 bit4 bit3 bit2 bit1 bit0
| ouT ouT ouT ouT ouT ouT

00 5DF | 4DIF | 3DF | 2DF | 1DF | 0 DIF | ouT7 | ouT 6 | ouT 5 | ouT 4 | ouT 3 | ouT 2 | OUT 1 | ouTo |

*2 The external output block where Forced output enabled (1) is set outputs a signal according to the setting value (forced output value) of
the buffer memory area specified with "Forced Output". The input from the "Input" terminal is not reflected to the external output.

*3  When "SYNC" is specified for "Delay Time (Step)" while the flexible high-speed I/O control module is in the normal operation mode, the
inter-module synchronization signal is not input. Thus, the signal output from the connector for external devices does not change.
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EDelay time

A delay time is calculated by multiplying "Delay Time (Unit)" by "Delay Time (Step)".

An error of one unit time may be generated in delay time. However, the error can be reduced by setting the delay time as
shown below.

» Change the value of "Delay Time (Unit)" as small as possible.

» Set a large value for "Delay Time (Step)".

[Ex]

The following table lists setting examples of the delay time of 20us. Compared with example 2, an error is smaller in the
setting of example 1.

Example Delay Time(Step) Delay Time(Unit) Error
Example 1 20 steps Tus An error of maximum 1us is generated in the output timing.
Example 2 2 steps 10us An error of maximum 10us is generated in the output timing.

HBLink with SSI encoder blocks

When an SSI encoder block is arranged in the hardware logic outline window, the "Clock" terminal of the SSI encoder block
and the "Input" terminal of an external output block are automatically linked.

The default value is set for the setting value of the external output block automatically linked and the value cannot be
changed.

High/Low states of external output signals

The following table lists the High/Low states of external output signals in each setting combination of input signals to external
output blocks and "Logic Select".

Output type "Logic Select"

"Non-Inversion"

"Inversion"

DC

High

Input terminal
Low
ON

OUT Output
OFF

High
Input terminal
Low.
ON
OUT Output
OFF

Differential

High
Input terminal
Low-
High
OUT_DIF +Output
Low-
High
OUT_DIF -Output
Low

High
Input terminal
Low-
High
OUT_DIF +Output
Low
High
OUT_DIF -Output
Low

When an error occurs in the CPU module, a signal is output according to the output setting of "Error-time Output Mode"

independent of the setting of Inversion or Not-Inversion.
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Sl device terminal

In the fifth section in the hardware logic outline window, eight Sl device terminals ("SI 0" to "SI 7") are arranged by default.

When a signal is input to an Sl device terminal, an interrupt request is output to the CPU module to start an interrupt program.

The interrupt program corresponding to each Sl device terminal needs to be set in GX Works3 in advance.

u

Output
The following table shows the output of the SI device terminal.
Variable Data type Linkable block Valid range | Description
name
Output Bit Multi function counter 0,1 For details on interruption, refer to the following.

I~ Page 56 Interrupt Function

*1  An Sl device terminal can be linked to any of the Output terminals of the multi function counter block Counter_0 to Counter_7.
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3.2

Multi Function Counter Block

In the third section in the hardware logic outline window, up to eight multi function counter blocks ("Counter_0" to "Counter_7")
can be arranged.

Set details on how to count pulses of input signals in the Multi function counter block detail window. To shift to the Multi
function counter block detail window, double-click the corresponding block in the Hardware logic outline window.

Type
There are the following four types of multi function counter blocks.
Name Block diagram Specifications
Available Number of | Number of | Availability of | Availability of
count value | Latch Event "Cam Output"” | "P.G. Output”
terminals terminals terminal terminal
Counter_DO(16bit_ 16-bit signed 2 4 X X
. Counter_0(16bit_Signed)
Signed) S outouto value
(16-bit signed multi e F
function counter ATpiE BT
block) Latch Eventl
Latchl Event2
Event0 Event3
Eventl
Event2
Event3
Absolute Encoder
Counter_C(16bit_ 16-bit 2 4 X o)
. Counter_1(16bit_Unsigned) .
Unsigned) —_— outouto unsigned value
(16-bit unsigned e F
multi function ATpiE BT
counter block) Latch0 Eventl
Latchl Event2
Event0 Event3
Event1 P.G. Output
Event2
Event3
Absclute Encoder
Counter_O(32bit_ 32-bit signed 1 2 O X
. Counter_2(32bit_Signed)
Signed) —_— outouto value
(32-bit signed multi e F
function counter ATpiE BT
block) LatchQ Eventl
Cam Output
Event0
Eventl
Absolute Encoder
Counter_O(32bit_ 32-bit 1 2 @] X
. Counter_3(32bit_Unsigned) .
Unsigned) it oot unsigned value
(32-bit unsigned o P
multi function il Bl
counter block) Latch0 Eventl
Cam Cutput
Event0
Event1
Absclute Encoder
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Input

The following table shows the inputs of the multi function counter block.

Variable Data type Linkable block Valid range | Description
name
Input 0 Bit « External input 0,1 The input terminals are for external input signals. Executes OR
W * Inter-module synchronization processing for all signals input to the "Inputd" terminal.
signal input
« OUT
Y device
Latch O Bit « External input 0,1  The input terminals are for latch. Executes OR processing for
W * Inter-module synchronization all signals input to the "LatchO" terminal.
signal input « The "Latch 1" terminal can be used in 16-bit multi function
« OUT counter blocks only.
Y device
Event 0 Bit Multi function counter 0,1 * The input terminals are for events. Executes OR processing for
W all signals input to the "EventO" terminal.
* The "Event 2" and "Event 3" terminals can be used in 16-bit
Event 2 multi function counter blocks only.
Event 3
Absolute Word Parallel encoder 0 to 4095 Inputs the encoder value of the absolute encoder (parallel
Encoder encoder block). The input encoder value is used as a preset value
of the counter timer block in the multi function counter block detail
window.
SSI encoder 0to Inputs the encoder value of the absolute encoder (SSI encoder
4294967295 block). The input encoder value is stored as a count value of the
counter timer block in the multi function counter block detail
window.

*1  Only the "EventOd" terminals of multi function counter blocks can be linked.

Output
The following table shows the outputs of the multi function counter block.

Variable Data type Linkable block Output value | Description

name

Output 0 Bit « External output 0,1 The output terminal is for external output signals and interruption.

« Sl device™?

Event 0 Bit Multi function counter™ 0,1 The output terminals are for events. The "Event 2" and "Event 3"

Event 1 terminals can be used in 16-bit multi function counter blocks only.
The linkable blocks differ for each Event terminal in the multi

Event 2 function counter block detail window. (:=~ Page 204 Event output

Event 3 terminal)

P.G. Output Bit External output 0,1 The output terminals are for external output signals. These
terminals can be used in 16-bit unsigned multi function counter
blocks only.

Cam Output Bit External output 0,1 The output terminals are for external output signals. These

terminals can be used in 32-bit multi function counter blocks only.

*1  Only the "EventOd" terminals of multi function counter blocks can be linked.
*2  Any of "SI O" terminals can be linked.

Pointp

When a 16-bit multi function counter block is arranged in the hardware logic outline window, two 16-bit counter

timer blocks are arranged in the multi function counter block detail window. These two counter timer blocks

can be simultaneously used. However, OR processing is executed on the outputs of these two counter timer

blocks because a multi function counter block has only one output terminal.
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Internal blocks of multi function counter blocks

There are 14 types of internal blocks in a multi function counter block. Control operations can be freely customized by linking
the internal blocks. When a multi function counter block is arranged in the hardware logic outline window, all internal blocks

are arranged in the multi function counter block detail window.

» 32-bit multi function counter block detail window

. = = -
1
- — o==]
e — 1
=D
pe. |
=
* 16-bit multi function counter block detail window
= 3= = =
=
= =]

Internal block list

The multi function counter internal blocks are as follows.

Section Block name Number of arranged items Reference
16-bit counter | 32-bit counter
First section Input terminal 2 2 =~ Page 172 Input terminal
Latch input terminal 2 1 =~ Page 172 Latch input terminal
Event input terminal 4 2 =~ Page 173 Event input terminal
Second section | Input signal event detection block 1 1 =~ Page 174 Input signal event detection block
Latch event detection block 1 1 =~ Page 181 Latch event detection block
Third section Counter timer block 2 1 =~ Page 183 Counter timer block
Fourth section Comparison block 2 1 =~ Page 193 Comparison block
Pattern generator block 172 0 =~ Page 196 Pattern generator block
Cam switch block ™ 0 1 I“=" Page 198 Cam switch block
Fifth section Set/reset block 2 1 =~ Page 202 Set/reset block
Sixth section Output terminal 1 1 =~ Page 203 Output terminal
Event output terminal 4 2 =~ Page 204 Event output terminal
Pattern generator output terminal 172 0 =~ Page 205 Pattern generator output terminal
Cam switch output terminal 0 1 =~ Page 205 Cam switch output terminal

*1 This block is arranged across the fourth and fifth sections.
*2 This block is arranged only in 16-bit unsigned multi function counter blocks.
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Link combination

An input terminal and output terminal in the same color can be linked among the internal blocks. Input terminals or output

terminals cannot be linked each other.

The following table lists the combinations.

Output side Input side Color
Block name Terminal name Block name Terminal name
Input terminal Input Input signal event detection block Input*1 DCoraI
Latch input terminal Latch Latch event detection block Input*1 DPaIe orange
Event input terminal Event Counter timer block RUN D Butterfly yellow
STOP
up
DOWN
PRESET
Latch
Input signal event detection block | Output Counter timer block RUN DHop green
STOP
upP
DOWN
PRESET
Set/reset block Set
Reset
Output terminal Output
Event output terminal Event™?
Latch event detection block Output Counter timer block Latch™ DCeIadon
Counter timer block Count Value Comparison block Input'1 DCyan blue
Cam switch block Input*1
Pattern generator block Input*1
Comparison block Output Set/reset block Set DVermeer
Reset
Event output terminal Event
Cam switch block Output Cam switch output terminal Cam Output*1 .Columbine blue
Pattern generator block Output Pattern generator output terminal | P.G. Output*1 .Columbine blue
Set/reset block Output Output terminal Output .Lilac

*1 The terminals are linked by default. The links cannot be deleted.
*2 The terminals can be linked when a 16-bit multi function counter block is used

counter block is used.

If multiple output terminals are linked to one input terminal, OR processing is executed on all input signals. If one output

. They cannot be linked when a 32-bit multi function

terminal is linked to multiple input terminals, the same signals are output for all the input terminals.

3 CREATING AHARDWARE LOGIC
3.2 Multi Function Counter Block

169



HRestrictions on linking the same-color terminals for 16-bit multi function counter blocks

For 16-bit multi function counter blocks, linkable combinations of blocks and terminals are restricted even if the terminals are
in the same color.

* Input signal event detection block and event output terminal

Input_Signal_Event Output 0 Event output terminal Event 0
Event 1

Output 1 Event output terminal Event 2

Event 3

» Comparison block and set/reset block

Compare_0 Upper terminal Set/Reset_0 Set
Reset

Lower terminal Set/Reset_0 Set
Reset

Compare_1 Upper terminal Set/Reset_1 Set
Reset

Lower terminal Set/Reset_1 Set
Reset

» Comparison block and event output terminal

Compare_0 Upper terminal Event output terminal Event 0
Event 1

Lower terminal Event output terminal Event 0

Event 1

Compare_1 Upper terminal Event output terminal Event 2
Event 3

Lower terminal Event output terminal Event 2

Event 3

+ Counter timer block and comparison block (automatically linked in the following combinations by default)

Counter_Timer_0 Count Value Compare_0 Input

Counter_Timer_1 Count Value Compare_1 Input
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"User Address" can be set to particular internal blocks arranged in a multi function counter block detail window. By assigning
buffer memory addresses to "User Address", the status of input terminals and parameter setting values can be changed with
programs and values of the hardware logic can be monitored during the hardware logic control.

@)

23

Linear
4294967295
@)

_ User Address

23

User Address
User Address

(1

User Address

ﬂ
e
-
4

User Address User Address
User Address

4204067205

(2) (3) )
The application varies according to targets to which "User Address" is assigned.

(1) Input terminal Write The value of a buffer memory area specified with "User Address" is written to the hardware
logic in a high-speed (100ps) or a low-speed (1ms) period .

Even if the input terminal status changes due to signals in the hardware logic, the values in the
buffer memory areas do not change and they are written in a high-speed (100us) or a low-
speed (1ms) period. Thus, do not assign "User Address" to the terminals linked in the
hardware logic.

Do not use buffer memory addresses as the monitors of input terminals because the input
terminal status is not read.

(2) Parameter Write The value of a buffer memory area specified with "User Address" is written to the hardware
logic in a high-speed (100ps) or a low-speed (1ms) period .

(3) Monitor Read A value of the hardware logic is read in a high-speed (100ps) or a low-speed (1ms) period™".
The value of a buffer memory area specified with "User Address" cannot be changed by users.

*1  This refresh timing is applied when the flexible high-speed 1/O control module is in the normal operation mode. Refer to the following for
the inter-module synchronous mode.
=5~ Page 18 Update timings of the X/Y signals and Hardware logic area

Restriction@

A buffer memory address cannot be assigned to different user addresses.
» Only even addresses can be assigned to parameters and monitors of two words (32 bits).
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Input terminal

Multi function

In the first section in a multi function counter block detail window, two input terminals ("Input 0", "Input 1") are arranged by

default.
They are used to use signals input to a multi function counter block in the hardware logic outline window ("Input 0", "Input 1")

as input signals in the multi function counter block detail window.

B

Output

The following table shows the output of the input terminal.

Variable Data type Linkable block Valid range | Description

name

Input Bit Input signal event detection”’ 0,1 Outputs the High/Low states of the Input terminal of a multi
function counter block in the hardware logic outline window.

*1 The input terminals and the input signal event detection blocks are automatically linked in the following combinations, and the links

cannot be deleted.
- "Input 0" terminal (input terminal) and "Input A" terminal (input signal event detection block)

- "Input 1" terminal (input terminal) and "Input B" terminal (input signal event detection block)

Latch input terminal

Multi function

In the first section in a multi function counter block detail window, latch input terminals are arranged by default. For a 16-bit
counter, two latch input terminals ("Latch 0", "Latch 1") are arranged. For a 32-bit counter, one latch input terminal ("Latch 0")

is arranged.
They are used to use latch signals input to a multi function counter block in the hardware logic outline window ("Latch 0",

"Latch 1") as latch signals in the multi function counter block detail window.

oo T

Output

The following table shows the output of the latch input terminal.

Variable Data type Linkable block Valid range | Description

name

Latch Bit Latch event detection 0,1 Outputs the High/Low states of the Latch terminal of a multi
function counter block in the hardware logic outline window.

*1  The latch input terminals and the latch event detection blocks are automatically linked in the following combinations, and the links

cannot be deleted.
- "Latch 0" terminal (latch input terminal) and "Input A" terminal (latch event detection block)

- "Latch 1" terminal (latch input terminal) and "Input B" terminal (latch event detection block)
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Event input terminal

Multi function

In the first section in a multi function counter block detail window, event input terminals are arranged by default. For a 16-bit
counter, four event input terminals ("Event 0" to "Event 3") are arranged. For a 32-bit counter, two event input terminals

("Event 0", "Event 1") are arranged.

They are used to use signals input to a multi function counter block in the hardware logic outline window ("Event 0" to "Event

3") as event signals in the multi function counter block detail window.

e T

Output
The following table shows the output of the event input terminal.
Variable Data type Linkable block Valid range | Description
name
Event Bit Counter timer 0,1 Outputs the High/Low states of Event terminals of a multi function

counter block in the hardware logic outline window.

*1 The event input terminal can link with all the terminals of a counter timer block.
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Input signal event detection block

Multi function

In the second section in a multi function counter block detail window, one input signal event detection block
("Input_Signal_Event") is arranged by default.

Set conditions to detect input signals of a multi function counter block. When the detection conditions are satisfied, the Output
terminal turns to High. This operation can be utilized for the count-up or other functions of the counter timer block.

Detector Select
Detector Select

ﬂmmﬂmﬂmﬂn

The following table shows the inputs of the input signal event detection block.

Input A Bit Input’™? 0,1 Signals from Input terminals are input. "Input A" is for a phase-A
input, and "Input B" is for a phase-B input.

Input B

*1  The input terminals and the input signal event detection blocks are automatically linked in the following combinations, and the links
cannot be deleted.
- "Input 0" terminal (input terminal) and "Input A" terminal (input signal event detection block)
- "Input 1" terminal (input terminal) and "Input B" terminal (input signal event detection block)
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Parameter

The following tables show the parameters of the input signal event detection block.

« Parameter of "Detector Select"

Variable Data type Valid range Default Description
name value
Detector Select | — — — Set the condition to detect signals. Click the [Detector Select]
button to open the detection condition setting window ("Select
Box").
» Parameters of "Select Box"
Variable Data type Valid range Default Description
name value
Pulse Input Word « User Setting User Setting Set the method to detect input signals. According to the setting of
Mode * 1/2-Phase Multiple of 1(CW/ this item, the following 16 settings are changed.
CCW)+ If any of the following 16 settings is changed after this item has
* 1-Phase Multiple of 1- been set, "User Setting" is automatically set to this item.
« 1-Phase Multiple of 2+
» 1-Phase Multiple of 2-
« CW/CCW-
« 2-Phase Multiple of 1-
» 2-Phase Multiple of 2+
» 2-Phase Multiple of 2-
« 2-Phase Multiple of 4+
» 2-Phase Multiple of 4-
A: Rise Bit OFF OFF When the rise of "Input A" has been detected, Output turns to
ON High only for one clock cycle. The status of "Input B" does not
affect the status of Output.
Input A
Input B
Output
A: Fall Bit OFF OFF When the fall of "Input A" has been detected, Output turns to High
ON only for one clock cycle. The status of "Input B" does not affect the
status of Output.
Input A
Input B
Output
A: Low Bit OFF OFF While "Input A" is Low, Output is High. The status of "Input B"
ON does not affect the status of Output.
Input A
Input B
Output
A: High Bit OFF OFF While "Input A" is High, Output is High. The status of "Input B"
ON does not affect the status of Output.
Input A
Input B
Output
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Variable Data type Valid range Default Description
name value

B: Rise Bit OFF OFF When the rise of "Input B" has been detected, Output turns to
ON High only for one clock cycle. The status of "Input A" does not
affect the status of Output.

Input A
Input B
Output

B: Fall Bit OFF OFF When the fall of "Input B" has been detected, Output turns to High
ON only for one clock cycle. The status of "Input A" does not affect the
status of Output.

Input A
Input B
Output

B: Low Bit OFF OFF While "Input B" is Low, Output is High. The status of "Input A"
ON does not affect the status of Output.

Input A
Input B
Output

B: High Bit OFF OFF While "Input B" is High, Output is High. The status of "Input A"
ON does not affect the status of Output.

Input A
Input B
Output

A: Rise+B: Low | Bit OFF OFF When the rise of "Input A" and the Low state of "Input B" have
ON been detected, Output turns to High only for one clock cycle.

Input A
Input B
Output ”

A: Rise+B: Bit OFF OFF When the rise of "Input A" and the High state of "Input B" have
High ON been detected, Output turns to High only for one clock cycle.

Input A
Input B
Output ”

A: Fall+B: Low | Bit OFF OFF When the fall of "Input A" and the Low state of "Input B" have
ON been detected, Output turns to High only for one clock cycle.

Input A
Input B
Output ”

A: Fall+B: High | Bit OFF OFF When the fall of "Input A" and the High state of "Input B" have
ON been detected, Output turns to High only for one clock cycle.

Input A
Input B
Output ”
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Variable Data type Valid range Default Description
name value
A: Low+B: Rise | Bit OFF OFF When the Low state of "Input A" and the rise of "Input B" have
ON been detected, Output turns to High only for one clock cycle.
Input A
Input B
Output ”
A: High+B: Bit OFF OFF When the High state of "Input A" and the rise of "Input B" have
Rise ON been detected, Output turns to High only for one clock cycle.
Input A
Input B
Output ”
A: Low+B: Fall | Bit OFF OFF When the Low state of "Input A" and the fall of "Input B" have
ON been detected, Output turns to High only for one clock cycle.
Input A
Input B
Output ”
A: High+B: Fall | Bit OFF OFF When the High state of "Input A" and the fall of "Input B" have
ON been detected, Output turns to High only for one clock cycle.

Input A
Input B
Output ”

3 CREATING AHARDWARE LOGIC 1
3.2 Multi Function Counter Block 77



HPulse input modes and count timing

The following table shows the relationships between each pulse input mode and count timing.

"Pulse Input Mode" Count timing

1-phase multiple of 1 (1-Phase Multiple of At up count
1+, 1-Phase Multiple of 1-)

L R

OB

The value is counted up at the rise (T) of ®A.
DB is Low.

At down count

oa [ [
o [

The value is counted down at the fall ({) of ®A.
©B is High.

1-phase multiple of 2 (1-Phase Multiple of At up count
2+, 1-Phase Multiple of 2-)

oa _F

DB

The value is counted up at the rise (1) and fall (1) of ®A.
DB is Low.

At down count

A N
o8 L

The value is counted down at the rise (1) and fall () of
DA.
@B is High.

CW/CCW (CW/CCW+, CW/CCW-) At up count

on _fLE1

B

The value is counted up at the rise (T) of ®A.
DB is Low.

At down count

DA

o _f1 1

DA is Low.
The value is counted down at the rise (1) of ®B.

2-phase multiple of 1 (2-Phase Multiple of | At up count
1+, 2-Phase Multiple of 1-)

oa _F1LFL
os__ [T

When ®B is Low, the value is counted up at the rise (1) of
DA.

At down count

S I
3

When @B is Low, the value is counted down at the fall (1)
of ®A.

2-phase multiple of 2 (2-Phase Multiple of | Atup count
2+, 2-Phase Multiple of 2-)

oa_f £
os__ [ [T

When @B is Low, the value is counted up at the rise (1) of
DA.
When @B is High, the value is counted up at the fall ({) of
DA.

At down count

L
B

When ©B is High, the value is counted down at the rise
(1) of DA.

When @B is Low, the value is counted down at the fall (1)
of DA.

2-phase multiple of 4 (2-Phase Multiple of | At up count
4+, 2-Phase Multiple of 4-)

O N
B l l

When ®B is Low, the value is counted up at the rise (1) of
DA.

When @A is High, the value is counted up at the rise (T)
of ®B.

When @B is High, the value is counted up at the fall ({) of
DA.

When @A is Low, the value is counted up at the fall ({) of
DB.

At down count

L I
B l l

When @A is Low, the value is counted down at the rise
(1) of ©B.

When ©B is High, the value is counted down at the rise
(1) of ®A.

When @A is High, the value is counted down at the fall
(¥) of ®B.

When @B is Low, the value is counted down at the fall (1)
of ®A.
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HEDetection conditions in pulse input modes
The following table shows the detection conditions in each pulse input mode.

Pulse input mode "Pulse Input Mode" Detection condition”

1 2 |3 |4 |5 |6 (7 (8 |9 |[10|11 |12 |13 |14 |15 |16
1-phase multiple | Up count 1-Phase Multiple of 1+ - -1/ /—-1—-/—- 10 |—|—|—|—|—|— |—
of 1 Down count 1-Phase Multiple of 1- - - =111\ |- || |O |—= | = |— |—
1-phase multiple | Up count 1-Phase Multiple of 2+ - -1/ 1| /O[O |—|—|—|— |—
of 2 Down count 1-Phase Multiple of 2- - -1 1/-/—-\—-/—- |-/ |— |0 |—=|—|—|—
Cw/CCW Up count CW/CCW+ - -1/ /—-\1—-/—- 10 |—|—|—|—|—|—|—

Down count CW/CCW- - == —\—\—--\—\/—-/—-/—/—1C |—|— |—
2-phase multiple | Up count 2-Phase Multiple of 1+ - - 1=/ 1= |- /O | |—=|—|—=|—=|— |—
of 1 Down count 2-Phase Multiple of 1- - - 11—/ 1—=|/—-|/—-/—-10C |—|—|—|— |—
2-phase multiple | Up count 2-Phase Multiple of 2+ - -1/ /—-1—-/—- 10 |—|— 1O |—=|—|—|—
of2 Down count 2-Phase Multiple of 2- - - 1=/ 1= |— |10 O |—|—|—|—|—
2-phase multiple | Up count 2-Phase Multiple of 4+ - |- -1 |--/—-1—-|—-/O || |O |— |0 |O |—
of4 Down count 2-Phase Multiple of 4- - - -1--1-/-\1—-/-/—-10 O |— |0 |—|— 1|0

*1  The numbers of Detection condition indicate the following parameters.

1: "A: Rise"

2:"A: Fall"

3: "A: Low"

4:"A: High"

5: "B: Rise"

6: "B: Fall"

7:"B: Low"

8: "B: High"

9: "A: Rise+B: Low"
10: "A: Rise+B: High"
11: "A: Fall+B: Low"
12: "A: Fall+B: High"
13: "A: Low+B: Rise"
14: "A: High+B: Rise"
15: "A: Low+B: Fall"
16: "A: High+B: Fall"

HLinks of "Pulse Input Mode"

Link the Output terminal where "Pulse Input Mode" is set to "UP count" to the "UP" terminal of a counter timer block. Link the
OutputO terminal where "Pulse Input Mode" is set to "Down count” to the "DOWN" terminal of a counter timer block.
Otherwise, values are not correctly counted.
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Output

The following table shows the outputs of the input signal event detection block.

Variable Data type Linkable block Output value | Description
name
Output 0 Bit « Counter timer " 0,1 Outputs signals detected with the detector.
Output 1 « Set/reset
» Output
« Event output*2

*1  The "RUN", "STOP", "PRESET", "UP", or "DOWN" terminal of counter timer blocks can be linked.

*2 The terminals can be linked when a 16-bit multi function counter block is used, as shown below. They cannot be linked when a 32-bit
multi function counter block is used.
- Event output terminals that can be linked with the "Output 0" terminal: "Event 0" terminal, "Event 1" terminal
- Event output terminals that can be linked with the "Output 1" terminal: "Event 2" terminal, "Event 3" terminal

Setting method

Set the input signal event detection block with the following procedure.
1. Clickthe [Detector Select] button to open "Select Box".
2. Set"Pulse Input Mode" according to the pulse input mode of external devices.

3. Change the settings in "A: Rise" to "A: High+B: Fall" as necessary.

« If any of the settings has been changed, "Pulse Input Mode" is set to "User Setting".

* When the items of "A: Rise" to "A: High+B: Fall" have been set with "Pulse Input Mode" not set and any of the detection
conditions of the pulse input mode is satisfied, the corresponding pulse input mode is applied to "Pulse Input Mode" when
"Select Box" is opened again after closing of it.

When "User Setting" is set in "Pulse Input Mode", all the items in "A: Rise" to "A: High+B: Fall" are set to
"OFF".
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Latch event detection block

Multi function

In the second section in a multi function counter block detail window, one latch event detection block ("Latch_Event") is

arranged by default.
Set conditions to detect latch input signals of the multi function counter block. When the detection conditions are satisfied, the

Output terminal turns to High.
+ 16-bit multi function counter block

Latch_Event

l: InputA Detector Select Output0 :‘
[ ] tnpute Detector Select |  Outputl [T7]

Select Box
0:B:Rise OFF -
1:B:Fall OFF -

 32-bit multi function counter block

Latch_Event
l: InputA Detector Select | Output0 :‘
Select Box
0:A:Rise OFF -
1:A:Fall OFF -

Input
The following table shows the inputs of the latch event detection block.
Variable Data type Linkable block Valid range | Description
name
Input A Bit Latch input*1 0,1 Signals from Latch terminals are input.
Input B2

*1 The latch input terminals and the latch event detection blocks are automatically linked in the following combinations, and the links
cannot be deleted.
- "Latch 0" terminal (latch input terminal) and "Input A" terminal (latch event detection block)
- "Latch 1" terminal (latch input terminal) and "Input B" terminal (latch event detection block)

*2 The terminal is not displayed when a 32-bit multi function counter block is used.
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Parameter

The following tables show the parameters of the latch event detection block.

« Parameter of "Detector Select"

Variable name Data type Valid range Default value Description

Detector Select Word — — Set the condition to detect signals. Click the [Detector Select] button to
open the "Select Box" window.
The Detector Select on the upper side is for detecting signals of "Input
A"
The Detector Select on the lower side is for detecting signals of "Input
B".

» Parameters of "Select Box"

Variable name Data type Valid range Default value Description

A: Rise Bit OFF OFF When the rise of Input has been detected, Output turns to High only for

("B: Rise" for lower- ON one clock cycle.

side Detector Select

for a 16-bit multi Input M terminal

function counter Output O terminl |‘| |‘|

block)

A: Fall Bit OFF OFF When the fall of Input has been detected, Output turns to High only for

("B: Fall" for lower- ON one clock cycle.

side Detector Select

for a 16-bit multi Input M terminal 1 l

function counter Output O terminal |‘| |‘|

block)

Output
The following table shows the outputs of the latch event detection block.

Variable Data type Linkable block Valid range | Description

name

Output 0 Bit Counter timer™" 0,1 Outputs signals detected with the detector.
Output12 |

*1 The latch event detection block and the Latch terminals of the counter timer blocks are automatically linked in the following

combinations, and the links cannot be deleted.

- "Output 0" terminal (latch event detection block) and "Latch" terminal ("Counter_Timer_0")

- "Output 1" terminal (latch event detection block) and "Latch" terminal ("Counter_Timer_1") (This combination cannot be used for 32-bit

multi function counter blocks.)
*2 The terminal is not displayed when a 32-bit multi function counter block is used.
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Counter timer block

Multi function

In the third section in a multi function counter block detail window, counter timer blocks are arranged by default. For a 16-bit

counter timer block, two counter timer blocks ("Counter_Timer_0"(16bit_Unsigned/Signed),

"Counter_Timer_1"(16bit_Unsigned/Signed)) are arranged. For a 32-bit counter timer block, one counter timer block
("Counter_Timer_0"(32bit_Unsigned/Signed)) is arranged.

The counter operates according to the signals of the event input terminals, the input signal event detection block, and the
latch event detection block and the count values are output.

* 16-bit multi function counter block

Count Enable

Upper Limit

Lower Limit

NEN

N N N
8
=

PRESET—5TOP

Preset Value

Counter_Timer_0(16bit_Signad)

OFF -
Ring

32767

32768

OFF -
0

OFF -
OFF -

User Address

User Address

User Address

User Address

User Address

User Address | Count Value :‘

User Address

Latch Value
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 32-bit multi function counter block

:
2147483647
-2147483648

User Address
User Address

User Address

User Address User Address
User Address

The counter timer block has the following functions.

* Input pulses are counted.

+ Counting is performed every clock cycle.

+ Either of the ring counter mode or the linear counter mode can be selected (For 16-bit counter timer blocks, only the ring
counter mode can be selected).

» Count values can be preset and latched.

+ Addition values can be set (addition mode).

» For 32-bit counter timer blocks, an overflow and an underflow can be detected.

1 8 4 3 CREATING AHARDWARE LOGIC
3.2 Multi Function Counter Block



Input

The following table shows the inputs of the counter timer block.

Variable name | Data type | Linkable block Valid range | Description
RUN16 Bit » Event input 0,1 Adds 1 to the count value every preset clock cycle.*2
« Input signal event detection Multiple signals can be input to the terminal. OR processing is
executed for all input signals.
STOP™"® Bit « Event input 0,1 Stops the counter.
* Input signal event detection Multiple signals can be input to the terminal. OR processing is
executed for all input signals.
up3e Bit » Event input 0,1 Adds an addition value to the count value when a signal
* Input signal event detection generated in the previous block is input to the terminal. When the
addition mode is off, 1 is added to the count value."
Multiple signals can be input to the terminal. OR processing is
executed for all input signals.
DOWN"3'6 Bit » Event input 0,1 Subtracts an addition value from the count value when a signal
* Input signal event detection generated in the previous block is input to the terminal. When the
addition mode is off, 1 is subtracted from the count value."
Multiple signals can be input to the terminal. OR processing is
executed for all input signals.
PRESET 13 Bit « Event input 0,1 Presets the count value.
« Input signal event detection Multiple signals can be input to the terminal. OR processing is
executed for all input signals.
Latch™ Bit « Latch event detection 0,1 Latches the count value to a register.
« Event input*5
User Address Word — 1000 to 1099 Assign a buffer memory address to change the terminal status
with a program during operation. Changing the value of the buffer
memory area whose address is assigned changes the set value in
the hardware logic.

*1  When a buffer memory address is assigned to "User Address", control can be performed with a program without link. Assign the same
buffer memory address to the "RUN" terminal and the "STOP" terminal. (bit 0: RUN, bit 1: STOP)

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3

b1 b0

[oJo]JoJoJoJoJoJo]J]o]o]o]o]o]o]sTtor]Run|

*2 When the addition mode is on, the addition value is added or subtracted.

*3 Events are detected every clock cycle of the counter timer block. Thus, while a High-state signal is input to an Event terminal, an event

occurs every clock cycle.

*4  The latch event detection block and the "Latch" terminals of the counter timer blocks are automatically linked in the following

combinations, and the links cannot be deleted.

- "Output 0" terminal (latch event detection block) and "Latch" terminal ("Counter_Timer_0")
- "Output 1" terminal (latch event detection block) and "Latch" terminal ("Counter_Timer_1")
*5 On the rising edge (Low state — High state) of the event input terminal, the count value is latched.
*6 Do not link these terminals when an SSI encoder block is linked with a multi function counter block in the hardware logic outline window.

Otherwise, correct encoder values may not be acquired.

Point ;>

The High/Low states of the input terminals are detected per clock cycle. When the High states of multiple

terminals are detected, only the input of the terminal with the highest priority becomes valid. The inputs of

terminals with lower priority become invalid. Link the terminals so that multiple signals are not input at the

same time. (Creating a hardware logic where the input to the STOP terminal is detected during the High state

is recommended.)

The following shows the priority of the terminals.

1. "PRESET" terminal
2. "STOP" terminal

3. "RUN" terminal

4. "UP" terminal

5. "DOWN" terminal

The RUN terminal holds an event. Thus, when the High states of the PRESET terminal and the RUN terminal
for one clock cycle are detected, the PRESET terminal becomes valid. The RUN terminal becomes valid in

the next clock cycle.
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Parameter

The following table shows the parameters of the counter timer block.

Variable name | Data type | Valid range Default Description
value
Count Enable Bit OFF ON Set the count enable to valid or invalid.
ON OFF: Invalid
ON: Valid
Count Mode Bit Linear Linear Set the counter mode to the ring counter or the linear
Ring counter. The counter mode is fixed to "Ring" for 16-bit
counter timer blocks.
Linear: Linear counter
Ring: Ring counter
Upper Limit Word 16-bit signed -32768 to 32767 32767 Set the upper limit value of the counter timer.
counter”!
16-bit unsigned 0 to 65535 65535
counter”!
32-bit signed -2147483648 to 2147483647
counter! 2147483647
32-bit unsigned | 0 to 4294967295 4294967295
counter”!
Lower Limit Word 16-bit signed -32768 to 32767 -32768 Set the lower limit value of the counter timer.
counter”!
16-bit unsigned 0 to 65535 0
counter™!
32-bit signed -2147483648 to -2147483648
counter! 2147483647
32-bit unsigned | 0 to 4294967295 0
counter!
Clock Word 25ns 25ns Set the clock cycle.
50ns To count input pulses, set "25ns" for "Clock". Setting a
0.1us value other than "25ns" may not count the input
1us pulses correctly.
10us
100ups
1ms
Add Mode Bit OFF OFF Set the addition mode to valid or invalid.
ON OFF: Invalid
ON: Valid
Add Value Word 16-bit signed 0 to 65535 0 Set the value of addition/subtraction for count.
counter™!
16-bit unsigned
counter”!
32-bit signed 0 to 4294967295
counter”!
32-bit unsigned
counter”!
STOP —» Bit OFF OFF Set whether to perform the preset function or not at
PRESET ON an occurrence of a STOP event.
OFF: The preset function is not performed.
ON: The preset function is performed.
PRESET —» Bit OFF OFF Set whether to stop counting or not at an occurrence
STOP ON of a PRESET event.
OFF: Counting is continued.
ON: Counting is stopped.
Preset Value Word 16-bit signed -32768 to 32767 0 Set the preset value.
counter!
16-bit unsigned 0 to 65535
counter™!
32-bit signed -2147483648 to
counter’! 2147483647
32-bit unsigned 0 to 4294967295

counter”
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*1 The valid range is determined by the type of the multi function counter block arranged in the hardware logic outline window.

The settings of "Clock" of two 16-bit counter timer blocks must be the same. When one "Clock" setting is
changed, the other "Clock" setting is changed automatically.

The following table shows "User Address" used for the parameters.

Variable name Data type Valid range Setting range Description
User Address Word — 1000 to 1099 Only even addresses can be assigned to the
parameters of two words (32 bits).

Output
The following table shows the output of the counter timer block.

Variable Data type Linkable block Output value Description

name

Count Value Word . Comparison*3 « -32768 to 32767 (16-bit signed Outputs the value counted by the counter timer.

« Cam switch™
« Pattern generator*4

counter)!

0 to 65535 (16-bit unsigned

counter)*1

+ -2147483648 to 2147483647 (32-

bit signed counter)*1

* 0 to 4294967295 (32-bit unsigned

counter)!

*1 The valid range is determined by the type of the multi function counter block arranged in the hardware logic outline window.

*2 The cam switch block can be linked only with a 32-bit counter timer block. The 32-bit counter timer block and the cam switch block are
linked automatically and the link cannot be deleted.

*3 Counter timer blocks and Comparison blocks are linked automatically in the following combinations, and the links cannot be deleted.
- "Count Value" terminal of "Counter_Timer_0" and "Input" terminal of "Compare_0"
- "Count Value" terminal of "Counter_Timer_1" and "Input" terminal of "Compare_1" (This combination cannot be used for 32-bit multi
function counter blocks.)

*4  The pattern generator block can be linked only with a 16-bit unsigned counter timer block. A 16-bit unsigned counter timer block and the
pattern generator block is linked automatically and the link cannot be deleted.

The count value is cleared to 0 when the hardware logic control is stopped.
To stop the count operation without clearing the count value, set "Count Enable" to "OFF". To switch the on/off
of "Count Enable" during the hardware logic control, assign a buffer memory address to "User Address" of

"Count Enable".
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Monitor

The following table shows the monitors of the counter timer block.

Variable name Data type Description

Count Value Word A count value is stored in the buffer memory area specified with "User Address".

Latch Value Word A latched count value is stored in the buffer memory area specified with "User Address".

Overflow Word When an overflow is detected, 1 is stored in the buffer memory area specified with "User Address".”!
Underflow Word When an underflow is detected, 1 is stored in the buffer memory area specified with "User Address"."!

*1 Even when no "User Address" is assigned, an overflow and an underflow are detected and the multi function counter block O overflow
error (error code: 1000H) and the multi function counter block O underflow error (error code: 1010H) occur. These errors are detected
only when the linear counter mode is set for 32-bit counter timer blocks.

The following table shows "User Address" used for the monitors.

Variable Data type Linkable block Valid range | Description

name

User Address Word — 1000 to 1099 Only even addresses can be assigned to monitors of two words
(32 bits).

Counting method

In the flexible high-speed I/O control module, the following counting methods are provided: counting addition pulses and
subtraction pulses from external devices and performing up count per clock cycle.
The counting method can be set by linking blocks in the hardware logic.

Counting method Link in hardware logic

Counting the input pulses from external devices Link the "Output" terminals of the input signal event detection block where the
pulse input mode is set according to the external input pulse to the "UP"
terminal and "DOWN" terminal of the counter timer block.

Counting based on the clock cycle inside the module Link terminals to the "RUN" terminal and the "STOP" terminal.

In a counter timer block where the "UP" terminal, "DOWN" terminal, "RUN" terminal, and "STOP" terminal are linked, either of
the above counting methods can be used.

HOperation of when input pulses from external devices are counted
When the High state of the "UP" terminal is detected, the addition value is added to the count value. When the High state of

the "DOWN" terminal is detected, the addition value is subtracted from the count value. When the High states of the "UP"
terminal and the "DOWN" terminal are detected at the same time, the addition value is added to the count value and the
detection of the High state of the "DOWN" terminal is ignored.

Point

While input pulses are counted, the count operation can be stopped externally because the "STOP" terminal
has higher priority than the "UP" terminal and the "DOWN" terminal.

HOperation of when counting is performed based on the clock cycle inside the module
The count operation is performed as a timer. When the High state of the "RUN" terminal is detected, counting up the count

value is started. Set the up count cycle with "Clock". When the High state of the "STOP" terminal is detected, counting up the
count value is stopped. When the High states of the "RUN" terminal and the "STOP" terminal are detected at the same time,
only the detection of the High state of the "STOP" terminal becomes valid. The detection of the High state of the "RUN"
terminal is ignored.
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Linear counter mode
When the linear counter mode is selected, the count operation is performed between the lower limit value and the upper limit
value. The following table shows the setting ranges (lower limit value and upper limit value).

Multi function counter block Setting range
32-bit unsigned 0 to 4294967295
32-bit signed -2147483648 to 2147483647

The linear counter mode can be set only for a 32-bit counter timer block.

A
Count value +
_________ - - — Upper limit value

0 >
E)ounting down Counting up

———————— Lower limit value

If "Count Value" has reached the upper limit value in up count, "Count Value" does not change in the next up count and the
overflow error (error code: 10000H) occurs. "Count Value" does not change until the preset function is performed even if down
count is performed.

If "Count Value" has reached the lower limit value in down count, "Count Value" does not change in the next down count and
the underflow error (error code: 1010H) occurs. "Count Value" does not change until the preset function is performed even if

up count is performed.

The following figure shows how the counting range and the count value change in a 32-bit signed counter timer block when
the preset function is performed with the following settings: the upper limit value is 2147483647, the lower limit value is -
2147483648, and "Preset Value" is 500.

Lower limit value Upper limit value
-2147483648 2147483647

4 A 4

Counting range

Count value
. 500 .
Lower limit value i Upper limit value

-2147483648 -2147483647 to 498 499 500 501 502  to 2147483646 2147483647

(1) If "Count Value" has reached the lower limit value, an underflow occurs when a subtraction pulse is counted.
(2) If "Count Value" has reached the upper limit value, an overflow occurs when an addition pulse is counted.

3 CREATING AHARDWARE LOGIC 1
3.2 Multi Function Counter Block 89



HOverflow/underflow error
* In a 32-bit counter timer block with the linear counter mode setting, when "Count Value" exceeds the upper limit value in up

count, the overflow error (error code: 10000H) is stored in Latest error code (Un\G100). When "Count Value" falls below the
lower limit value in down count, the underflow error (error code: 1010H) is stored in Latest error code (Un\G100).

» When the overflow error or underflow error has occurred, the count stops and "Count Value" does not change even if up
count or down count is performed.

» These errors can be cleared by performing the preset function. Performing the preset function stores a preset value in
"Count Value" and restarts the count. The value stored in Latest error code (Un\G100) is held until the error is reset. Clear
the error using Error clear request (YF).

Set values as follows in linear counter mode.

« Set the upper limit value and the lower limit value so that the lower limit value is smaller than the upper limit
value. When the upper limit value is equal to or smaller than the lower limit value, the overflow error or
underflow error occurs and the count operation is not performed.

« Set the preset value so that it is equal to or larger than the lower limit value and is equal to or smaller than
the upper limit value.
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Ring counter mode

When the ring counter mode is selected, the count operation is performed between "Lower Limit" and "Upper Limit"

repeatedly. The overflow error and underflow error do not occur.

A
Count value +

Upper limit value

Counting dolwn Counting up

Lower limit value

v

HLower limit value < Count value < Upper limit value
In up count, when "Count Value" has reached "Upper Limit", the value of "Lower Limit" is stored in "Count Value"

automatically. In down count, the count value is held at the value of "Lower Limit" even if "Count Value" has reached "Lower
Limit", and the value obtained by subtracting 1 from "Upper Limit" is stored in the count value in the next down count.

In both up count and down count, the value of "Upper Limit" is not stored in "Count Value". However, these specifications
exclude the case where "Count Enable" is turned on from off or the values of "Count Value" and "Upper Limit" are the same
when the preset function is performed.

The following figure shows how the counting range and the count value change when the preset function is performed with the
following settings: "Lower Limit" is 0, "Upper Limit" is 2000, and "Preset Value" is 500.

"Lower Limit" "Upper Limit"
2000
Count value
500
-2147483648 l 2147483647

Counting range

Count value "Upper Limit"

i (2000)
500 501 to 1998 1999 0O 1 2 to 498 499

"Lower Limit"

(1) The value 2000 of "Upper Limit" is not stored in "Count Value".

Point;3

When the same values are set for "Upper Limit" and "Lower Limit", the ring counter operation can be
performed with the maximum valid range.

The following show examples for a 32-bit signed counter timer block.

* When up count is performed with the count value 2147483647, the count value becomes -2147483648.

* When down count is performed with the count value -2147483648, the count value becomes 2147483647.
When up count is performed from 2147483646 with "Upper Limit" = 2147483647 and "Lower Limit" = -
2147483648, the count value becomes -2147483648. Thus, the count range is one less than that of when the
same value is set to the "Upper Limit" and the "Lower Limit".
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HEUpper limit value < Lower limit value

In up count, when "Count Value" has reached the value of "Upper Limit" -1, "Lower Limit" is stored in "Count Value" in the next
up count. In down count, when "Count Value" has reached the "Lower Limit", the value of "Upper Limit" - 1 is stored in "Count
Value" in the next down count. When the same values are set to "Upper Limit" and "Lower Limit", counting becomes possible
within the entire range for 32-bit signed/unsigned and 16-bit signed/unsigned count timer blocks.

The following figure shows a count operation example for a 16-bit unsigned counter timer block.

0 "Upper Limit"- 1 "Lower Limit" 65535

| | | I
M Counting  "~._ X B 4 Countng
N @

(1) When the count value is counted down from 0, the value becomes 65535. When the count value is counted up from 65535, the value becomes 0.
(2) When the count value is counted down from "Lower Limit", the value becomes "Upper Limit" - 1. When the count value is counted up from "Upper Limit" - 1,
the value becomes "Lower Limit".

Set values as follows in ring counter mode.

* Make sure that the count value is within the counting range set with an upper limit value and lower limit
value. When the count value is out of counting range, set the preset value within the counting range and
perform the preset function. If the count operation is continued with the count value out of counting range,
the operation cannot be guaranteed.

« Set the preset value within the counting range set with an upper limit value and lower limit value.

Addition mode

When "Add Mode" is set to "ON", the following operations are performed.

» For the counting based on the clock cycle, a value set as the addition value is added every clock cycle.

» For counting input pulses, a value set with "Add Value" is added when an addition pulse is input and a value set with "Add
Value" is subtracted when a subtraction pulse is input.

EWhen the addition mode is on in the linear counter mode

When the addition mode is on in the linear counter mode, the count value does not change even if the count operation is
performed with the following status.

"Count Value" + "Add Value" > "Upper Limit"

When "Add Value" is 5, "Upper Limit" is 1000, and "Count Value" is 998 in a 32-bit signed counter timer block, "Count Value"
remains 998 even if up count is performed, and an overflow occurs.

EWhen the addition mode is on in the ring counter mode
When the addition mode is on in the ring counter mode and up count is performed in the state in which the total of "Count

Value" and "Add Value" exceeds "Upper Limit", the count value is as follows.
Count value after addition = "Lower Limit" + ("Add Value" - ("Upper Limit" - Current count value))

[Ex]

When "Add Value" is 5, "Upper Limit" is 1000, "Lower Limit" is 0, "Count Value" is 998, and up count is performed, the current
count value becomes 3.

To turn on the addition mode in the ring counter mode, set a value which satisfies the following condition for
"Add Value". When a value which does not satisfy the following condition is set, "Count Value" may exceed
"Upper Limit" or fall below "Lower Limit".

» "Add Value" < ("Upper Limit" - "Lower Limit")
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Comparison block

Multi function

In the fourth section in a multi function counter block detail window, comparison blocks are arranged by default. For a 16-bit
counter, two comparison blocks ("Compare_0", "Compare_1") are arranged. For a 32-bit counter, one comparison block

("Compare_Q") is arranged.
"Count Value" in a counter timer block is compared with the value set with the parameter. If a condition is satisfied, the state of
the "Output" terminal turns to High. Two comparison conditions can be set for one counter timer block.

Compare_0
|: Input Input = Value A :‘

Input = Value B :‘

camprewater [

Value A 10000 User Address
S a—
Value B 20000 User Address

Input
The following table shows the input of the comparison block.
Variable Data type Linkable block Valid range Description
name
Input Word Counter timer « -32768 to 32767 (16-bit signed Inputs the count value of the counter timer block.
counter)”!
« 0 to 65535 (16-bit unsigned
counter)*1

* -2147483648 to 2147483647 (32-
bit signed counter)'1

« 0 to 4294967295 (32-bit unsigned
counter)”!

*1 The valid range is determined by the type of the multi function counter block arranged in the hardware logic outline window.

BAutomatic link
Counter timer blocks and comparison blocks are linked automatically in the following combinations, and the links cannot be

deleted.

Multi function counter block Counter timer block Comparison block

16-bit multi function counter block "Count Value" terminal of "Counter_Timer_0" "Input" terminal of "Compare_0"
"Count Value" terminal of "Counter_Timer_1" "Input" terminal of "Compare_1"

32-bit multi function counter block "Count Value" terminal of "Counter_Timer_0" "Input" terminal of "Compare_0"
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Parameter

The following table shows the parameters of the comparison block.

Variable name | Data type Valid range Default value | Description
Condition Word Coincidence Coincidence Specify a comparison method.
Range « Coincidence
* Range
Compare Mode A | Word (Blank) (Blank) Select a mode for comparing the count value and the
Compare Mode B = compare value.
> When "Condition" is set to "Range", this setting is
< disabled.
>=
<=
<>
Compare Value A | Word + -32768 to 32767 (16-bit signed 0 Set the value to be compared with the count value.
Compare Value B counter)*1
« 0 to 65535 (16-bit unsigned
counter)!
« -2147483648 to 2147483647 (32-bit
signed counter)!
« 0 to 4294967295 (32-bit unsigned
counter)*1

*1 The valid range is determined by the type of the multi function counter block arranged in the hardware logic outline window.
The following table shows "User Address" used for the parameters.

Variable name | Data type Valid range Setting range Description

User Address Word — 1000 to 1099 Only even addresses can be assigned to the
parameters of two words (32 bits).

[Ex]

The following table shows examples of comparison with "Count Value" of the counter timer block when "Compare Value" is set
to 1000 and "Compare Mode" is set to >.

"Count Value" Comparison result

900 The comparison condition is not met because "Count Value" is equal to or
smaller than "Compare Value".
Thus, the "Output" terminal status is turned to Low.

1100 The comparison condition is met because "Count Value" is larger than
"Compare Value".
Thus, the "Output" terminal status is turned to High.
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Output

The following table shows the output of the comparison block.

HEWhen "Condition" is set to "Coincidence"

Variable name Data type Linkable block Output value | Description

Input O Value Al Bit * Set/reset 0,1 Outputs the comparison result between "Count Value" and
« Event output "Compare Value A".

Input O Value B Bit * Set/reset 0,1 Outputs the comparison result between "Count Value" and
« Event output "Compare Value B".

*1  The setting of "Compare Mode" is reflected to O.

Point/©

Avalue other than 0 is recommended for the compare value. When the compare value is set to 0, the status of

the Output terminal turns to High soon after the hardware logic control starts because the count value soon

after the hardware logic control starts is 0.

HEWhen "Condition” is set to "Range"

Variable name Data type Linkable block

Output value

Description

Value A <= Input <= Value | Bit * Set/reset 0,1 Compares "Count Value" with the range using "Compare Value
B « Event output A" and "Compare Value B" and outputs the result.

« Within range: High

* Out of range: Low
Input < Value A, Value B < | Bit * Set/reset 0,1 Compares "Count Value" with the range using "Compare Value

Input » Event output

A" and "Compare Value B" and outputs the result.
« Within range: Low
« Out of range: High

Restriction@

Set the compare value so that "Compare Value A" is equal to or smaller than "Compare Value B". When
"Compare Value A > Compare Value B" is set, values are output as follows.

 Output of "Value A <= Input <= Value B" is always Low.

» Output of "Input < Value A, Value B < Input" is always High.
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Pattern generator block

Multi function

In the fourth section in the multi function counter block detail window (Counter_[(16bit_Unsigned)), one pattern generator
block ("Pattern_Generator") is arranged by default. No pattern generator block is arranged in the multi function counter block
detail window (Counter_[(16bit_Signed)), (Counter_[(32bit_Signed)), or (Counter_[O(32bit_Unsigned)).

A pattern generator block performs pattern output according to the output pattern data consisting of up to 8192 points that
have been set for the block. Set Low output (0) or High output (1) for the output pattern of each point number. The count value
of a counter timer block linked with the Input terminal is a point number. Thus, changing the count value continuously allows

performing pattern output.

Pattern_Generator
] mput Output

sz
Pattern Setting

Input
The following table shows the input of the pattern generator block.
Variable name Data type Linkable block Valid range | Description
Input Word Counter timer"2 0to 8191 Inputs the count value of the counter timer block.

*1  When the value exceeds the range of 0 to 8191, it is regarded as a lower 13-bit value. For example, when 8192 is input, it is regarded as

0 and when 10000 is input, it is regarded as 1808.
*2 The "Count Value" terminal of "Counter_Timer_0" and the pattern generator block is linked automatically and the link cannot be deleted.

Parameter
The following table shows the parameters of the pattern generator block.
Variable name Data type Valid range Default value | Description
Pattern No. Word Disable Disable Specify the output pattern number of an output pattern output from the
1t0 10 pattern generator block. An output pattern number indicates the

number of the output pattern data created in the "Pattern generator
output pattern setting" window.

— Click the [Detail] button to open the "Pattern generator output pattern
setting" window.

Pattern Setting — —

For details on the "Pattern generator output pattern setting" window, refer to the following.
[=5~ Page 135 Pattern Generator Function

Output
The following table shows the output of the pattern generator block.
Variable name Data type Linkable block Output value | Description
Output Bit Pattern generator output 0,1 Outputs the output pattern according to the output pattern set for
"Pattern No.". When "Disable" is set for "Pattern No.", the output value
is 0.
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Operation details

EChange timing of the pattern generator output
The pattern generator output switches when the count value of the counter timer block is changed.

[Ex]

The following shows an operation example when output patterns of 6 points are set.

Item Setting value
Counter timer block "Count Mode" "Ring"
"Upper Limit" 6
"Lower Limit" 0
Output pattern Number of points 6
Output value of the point 0 0
Output value of the point 1 0
Output value of the point 2 1
Output value of the point 3 1
Output value of the point 4 0
Output value of the point 5 1
Point
High
"Output" terminal
Low
"Count Value" 0 1 2 3 4 5 0
No. Description
1) When the count value is changed from 1 to 2, the output turns to High, which is the output value of the point 2.
(2) When the count value is changed from 3 to 4, the output turns to Low, which is the output value of the point 4.
After that, the output switches between Low and High depending on the output value of the point same as the count value.

EWhen a count value exceeding the number of output patterns is input
When a count value exceeding the number of output patterns is input, the pattern generator output is Low.

[Ex]

When the number of output patterns is 100 and the count value is within the range of 100 to 8191, the pattern generator
output is Low.

EWhen a count value exceeding 8191 (8192 to 65535) is input

When a count value exceeding 8191 (8192 to 65535) is input, the count value input to the pattern generator block is converted
into a value within the range of 0 to 8191 according to the following formula.
» Remainder of "Count value divided by 8192"

[Ex]

When the count value is 20000, a value obtained by dividing 20000 by 8192 is 2 with a remainder of 3616 according to the
above formula. Thus, the point number is 3616.
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Cam switch block

Multi function

In a multi function counter block detail window, one cam switch block ("Cam_Switch") linked to a counter timer block is
arranged across the fourth and fifth sections. However, no cam switch block is arranged in a 16-bit multi function counter
block.

The values in the cam switch block are compared with "Count Value" in the counter timer block and the High/Low signals are

output.

C

[
—

2147483647

The following table shows the input of the cam switch block.

Input Word Counter timer * -2147483648 to 2147483647 Inputs the compare value of the counter timer block.
(32-bit signed counter)~2 When "User Address" of the step No. is not used, set the
* 0 to 4294967295 (32-bit refreshing cycle of the count value to 0.1us or more. When
unsigned counter)2 "User Address" is used, set it to 0.2us or more.™

*1  "Count Value" in the counter timer block and the cam switch block is linked automatically and the link cannot be deleted.
*2 The valid range is determined by the type of the multi function counter block arranged in the hardware logic outline window.
*3 When "User Address" is used, variability of 100ns or less occurs when the output turns to High or Low.
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Parameter

The following table shows the parameters of the cam switch block.

Variable name | Data type | Valid range Default value Description

Number of Step Word 1to 16 1 Set the number of steps of the cam switch. A step indicates
the point in which the Low state is switched to the High state
or the High state is switched to the Low state. The valid Step
No.O is determined according to the set value of "Number of
Step".

Lower Limit Word — — The value set with "Lower Limit" in the counter timer block is
applied.
Change the setting value in the counter timer block.

Lower Limit Word Low Low Set the initial state of output. When "Count Value" of the

Output State High counter timer block is less than the input value of "Step No.0",
the output status turns to the initial state.
The output status of the step No. later than "Step No.0" inverts
to the High state or the Low state for every step No.

Step No.0 Word » -2147483648 to 2147483647 0 Compares the values of step numbers with "Count Value" in

Step No.1 (32-bit signed counter)*i1 Maximum value in the counter tim(.er block. When "Coulnt Value" is 'equal toor

SeoNo2 -0 to. 4294967295 (32—b|t the valid range larger than the input value, the previous status is inverted.

p No. unsigned counter)

Step No.3

Step No.4

Step No.5

Step No.6

Step No.7

Step No.8

Step No.9

Step No.10

Step No.11

Step No.12

Step No.13

Step No.14

Step No.15

Upper Limit Word — — The value set with "Upper Limit" in the counter timer block is
applied.
Change the setting value in the counter timer block.

*1 The valid range is determined by the type of the multi function counter block arranged in the hardware logic outline window.
The following table shows "User Address" used for the parameters.

Variable name

Data type

Valid range

Description

User Address

Word

1000 to 1098

Only even addresses can be assigned to the parameters of two words
(32 bits).
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Output

The following table shows the output of the cam switch block.

Variable Data type Linkable block Output value | Description

name

Output Bit Cam switch output'1 0,1 Outputs signals created in the cam switch block. Only the "Cam
Output" terminal can be linked to the "Output" terminal.

*1  The cam switch block and "Cam Output" terminal are linked automatically and the link cannot be deleted.

Operation examples

The following describes operation examples of the cam switch block.

EWhen the number of steps is set to 6
+ Setting details

Item Setting value
Number of Step 6

Lower Limit"! 2147483648
Lower Limit Output State Low

Step No.0 100

Step No.1 250

Step No.2 400

Step No.3 550

Step No.4 700

Step No.5 850

Upper Limit"! 2147483647

*1 Set it in the counter timer block.
» Operation

Step No. 0 1 2 3 4 5

"Output" t inal ON
utput" termina OFF
Count Value 100 250 400 550 700 850
No. Description
1) For "Lower Limit" < Count value < "Step No.0", the output status set with "Lower Limit Output State" is applied.

When the count value is equal to or larger than the set value of "Step No.0", the output status turns to High.

(2) When the count value is equal to or larger than the set value of "Step No.1", the output status turns to Low.
After that, the output status turns to High or Low depending on the magnitude relationship between the count value and "Step No.O".
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EWhen the number of steps is set to 2
+ Setting details

Item Setting value
Number of Step 2

Lower Limit"! -2147483648
Lower Limit Output State Low™2

Step No.0 1000

Step No.1 2000

Upper Limit"! 2147483647

*1 Setitin the counter timer block.
*2  When "Low" is set, operations of output within the range are performed. When "High" is set, operations of output out of the range are

performed.
» Operation

Step No.

Ol
"Output" t inal
utput" termina OFF

"Count Value"

1000 2000

No. Description

1) For "Lower Limit" < Count value < "Step No.0", the output status set with "Lower Limit Output State" is applied.
When the count value is equal to or larger than the set value of "Step No.0", the output status turns to High.

(2) When the count value is equal to or larger than the set value of "Step No.1", the output status turns to Low.

Setting method

Set the cam switch block with the following procedure.

1. Set the number of steps of the cam switch for "Number of Step".

2. Set "Step No.0" to "Step No.15" so that the setting values in "Lower Limit", "Step No.0" to "Step No.15", and "Upper Limit"

are arranged in ascending order.

Restriction@

When the setting values in "Lower Limit", "Step No.0" to "Step No.15", and "Upper Limit" are not arranged in
ascending order, the control for the cam switch block is not normally performed.
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Set/reset block

In the fifth section in a multi function counter block detail window, set/reset blocks are arranged by default. For a 16-bit

counter, two set/reset blocks ("Set/Reset_0" and "Set/Reset_1") are arranged. For a 32-bit counter, one set/reset block ("Set/
Reset_0") is arranged.

The signal input to the "Set" terminal is used as a trigger to output High fixed signals or the signal input to the "Reset" terminal
is used as a trigger to output Low fixed signals.

Set/Reset_0
[] set Output
[/] Reset
Input
The following table shows the inputs of the set/reset block.
Variable Data type Linkable block Valid range Description
name
Set Bit « Input signal event 0,1 Outputs the High fixed signal when an input signal is detected. Even
detection if the input signal turns to Low, output continues until a signal is
« Comparison input to "Reset".
Reset Bit « Input signal event 0,1 Outputs the Low fixed signal when an input signal is detected.
detection
« Comparison

* When both the "Set" terminal status and "Reset" terminal status turn to High at the same time, the "Reset"
terminal becomes valid.

HLink of the set/reset block

» The set/reset block in a 16-bit counter can be linked to the following comparison blocks.

Set/reset block Comparison block
"Set/Reset_0" "Compare_0"
"Set/Reset_1" "Compare_1"
Output
The following table shows the output of the set/reset block.
Variable Data type Linkable block Output value | Description
name
Output Bit Output 0,1 Outputs High fixed or Low fixed signals.
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Output terminal

Multi function

In the sixth section in a multi function counter block detail window, one output terminal ("Output 0") is arranged by default.
When terminals have been linked to the output terminal, the signals input to the output terminal can be output from the
"Output 0" terminal in the multi function counter block arranged in the hardware logic outline window.

2 e |

Output

The following table shows the output of the output terminal.

Variable Data type Linkable block Valid range Description
name
Output Bit « Input signal event 0,1 Outputs the High/Low states of the "Output 0" terminal of a multi
detection function counter block in the hardware logic outline window. This
* Set/reset terminal is used for link in the multi function counter block detail
window. Multiple signals can be input to the terminal. OR
processing is executed for all input signals.
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Event output terminal

Multi function

In the sixth section in a multi function counter block detail window, event output terminals are arranged by default. For a 16-bit

counter, four event output terminals ("Event 0" to "Event 3") are arranged. For a 32-bit counter, two event output terminals

("Event 0", "Event 1") are arranged.

Event output terminals output the input signals from "Eventd" terminals in the multi function counter block.

* 16-bit multi function counter block

2 o |

* 32-bit multi function counter block

o e |

Output
The following table shows the output of the event output terminal.
Variable Data type Linkable block Valid range Description
name
Event Bit « Input signal event 0,1 Outputs the High/Low states of "Eventd" terminals of a multi

detection
« Comparison

function counter block in the hardware logic outline window. This
terminal is used for link in the multi function counter block detail
window. Multiple signals can be input to the terminal. OR
processing is executed for all input signals.

HLink of event output terminals

» The event output terminals in a 16-bit counter can be linked to the following comparison blocks.

Event output terminal

Comparison block

« "Event 0" "Compare_0"
« "Event 1"
« "Event 2" "Compare_1"
« "Event 3"

For event output terminals in a 16-bit counter, linkable "Output" terminals of the input signal event detection block are

different as shown below. Event output terminals are not linkable in a 32-bit counter.

Event output terminal

Input signal event detection block

« "Event 0" "Output 0"
« "Event 1"
« "Event 2" "Output 1"
« "Event 3"
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Pattern generator output terminal

Multi function

In the sixth section in the multi function counter block detail window (Counter_[(16bit_Unsigned)), one pattern generator
output terminal ("P.G. Output") is arranged by default. No pattern generator output terminal is arranged in the multi function
counter block detail window (Counter_[(16bit_Signed)), (Counter_[(32bit_Signed)), or (Counter_[(32bit_Unsigned)).
The signals input to the pattern generator output terminal can be output from the "P.G. Output" terminal in the multi function

counter block arranged in the hardware logic outline window.

P.G. Output

Output

The following table shows the output of the pattern generator output terminal.

Variable Data type Linkable block Valid range Description

name

P.G. Output Bit Pattern generator” 0,1 Outputs the High/Low state of the "P.G. Output" terminal of a multi
function counter block in the hardware logic outline window.

*1 The pattern generator block and the pattern generator output terminal are linked automatically and the link cannot be deleted.

Cam switch output terminal

Multi function

In the sixth section in a 32-bit multi function counter block detail window, one cam switch output terminal ("Cam Output") is
arranged by default. No cam switch output terminal is arranged in a 16-bit multi function counter block.

The arranged cam switch output terminal is linked with the cam switch block.
The signals input to the cam switch output terminal can be output from the "Cam Output" terminal in the multi function counter

block arranged in the hardware logic outline window.

Output

The following table shows the output of the cam switch output terminal.

Variable Data type Linkable block Valid range Description

name

Cam Output Bit Cam switch ! 0,1 Outputs the High/Low states of the "Cam Output" terminal of a multi
function counter block in the hardware logic outline window.

*1  The cam switch block and the cam switch output terminal are linked automatically and the link cannot be deleted.
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206

4 BLOCK LINK EXAMPLES

Various controls can be performed with the combinations of various blocks. This chapter shows link examples to perform the

following controls.

Control name

Description

Reference

Coincidence detection

Turns on the output of the multi function counter block at coincidence detection.

=~ Page 206 Coincidence Detection

One-shot timer

Turns on the output of the multi function counter block for the specified time
period. After the specified time period, the output is turned off until the next
event detection.

=~ Page 211 One-shot Timer

Event generation

Outputs an external input signal as an event signal. The output signal can be
linked as an event signal of other multi function counter blocks.

=~ Page 215 Event Generation

Cam switch Turns on or off the output when a count value within the upper and lower limit ==~ Page 217 Cam Switch
value range becomes equal to or larger than the setting value of the
corresponding steps.

PWM output Outputs a PWM wave with the specified cycle and duty ratio. =~ Page 219 PWM Output

Fixed cycle output

Outputs one pulse at every specified cycle.

== Page 221 Fixed Cycle Output

Latch counter

Latches (holds) a count value.

I~ Page 223 Latch Counter

Ratio conversion

Outputs an input signal multiplied with the set ratio (x/y).

I~ Page 226 Ratio Conversion

Pulse measurement

Measures the ON width and OFF width of an input pulse.

=~ Page 229 Pulse Measurement

A/D conversion value logging

Outputs 1000 fixed cycle pulses of 100us width from one input pulse.

=~ Page 232 A/D conversion value logging

4.1

Coincidence Detection

The output of the multi function counter block is turned on when a count value matches with a compare value. The compare

value is required to be set in advance as a coincidence detection value.

The following describes a link and parameter example of coincidence detection. With the example setting, an external output

signal turns on when the count value becomes 1000 and an interrupt request is sent to the CPU module. Note that this link

example is for when a 16-bit unsigned multi function counter block is used.

Count value
High
Coincidence
output signal %
Interrupt request signal ~ High

to the CPU module

Low
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Link and parameter

The following shows a link example of the hardware logic outline window and a link example and parameter setting example
of the multi function counter block detail window.

EHardware logic outline window

Phase A
input pulse NG Counter_0(16bit_Unsigned) ouT 0 L.
Logic Select 7 Inputo outputo Coincidence
e Inputt Evend “ Hoc- Inverdon detection signal
-Phase Multiple =
Fiter mm{ - _— Delay Time (Uit Step) 13505 x
2000Kk; -
Laten a2 Error-time Output Mode [FF =
Initial State [ ¢ =
= e s st
Phase B Event1 P.G. Output
input pulse 093 | Event2
|
ogic Sele Non-Inversion [ .
2-Phase Multiple of 1 v Absolute Encoder
Filter Time
Initial State  [Low =
Interrupt program
start

EMulti function counter block detail window

[ g [omreie] omeo crn  — | I P BED o
[T mpute Outputl g Us < Latchvalue _____ Imut<valueA ValueB < Input Reset
User Address Condition Range -
Compare Mode A~
ValueA 1000
Compare Mode B -_
Value B 1000
i
%
L4
L oown
e
Aow
Block Variable name Setting value Description
Input 0 — — —
Input 1 — — —
Input_Signal_Event Detector Select 1/2-Phase Multiple of 1(CW/ | Set this parameter to detect an addition pulse.
CCW)+
Detector Select 2-Phase Multiple of 1- Set this parameter to detect a subtraction pulse.
Counter_Timer_0 Count Enable ON Set this parameter to "ON".
Count Mode Ring Set this parameter according to the control.
Upper Limit 2000 Set this parameter according to the control.
Lower Limit 0 Set this parameter according to the control.
Clock 25ns Set this parameter to "25ns". (To prevent input pulses from missing)
Add Mode OFF Set this parameter to "OFF", because the addition mode is not used in
Add Value 0 this link example.
Compare_0 Condition Range Set this parameter to "Range".
Compare Mode A >= Set this parameter to ">=".
Compare Mode B <= Set this parameter to "<=".
Compare Value A 1000 Set a value used as a "coincidence detection value".
Compare Value B 1000 Set a value used as a "coincidence detection value".
Set/Reset_0 — — —
Output 0 — — —

The items other than the above need not to be set.
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Operation

The following shows operation of coincidence detection when the count value becomes 1000.

UP terminal High ]
(Multi function counter block_0) Low ,'H (1) |_| M |_| |_| |_| |_|
7 1

Comparison output terminal High . P
,

(Multi function counter block_0) Low 1 .

Output terminal High \ (3) U

(Multi function counter block_0) Low \ i

Count value -

(Multi function counter block_0) O ] 1 wrermnrererannnnes 999 |(2) 1000 | 1001 ==x=x-

--------- » Performed in the flexible high-speed 1/O control module

No. Description

1) The count value is increased by one every time the UP terminal of the Counter_0 block turns to High.

(2) When the count value becomes 1000 (Coincidence detection value), the compare output terminal turns to High.
3) Output 0 turns to High and to Low, and an interrupt request is sent to the CPU module.
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Point/©

The multi function counter block with a link for coincidence detection can be used as a trigger of other multi

function counter blocks. The following shows link examples of the hardware logic outline window and multi

function counter block _0 detail window.

» Hardware logic outline window

INO

IN 1

Input 0
Input 1 Event 0
Multi function

counter block_0
(coincidence detection)

uuyu

DD%DDDD HINININIE E

Multi function
counter block_1

Event 0

LTI

» Multi function counter block _0 detail window (coincidence detection)

Input 0 Input signal event j—

detection block j_

(o |

The multi function counter block_0 counts external input signals. When the count value becomes equal to the

UpP

ninaIe

L

Count Value

Counter timer

DOWN

U

Compare 0

Event 0

compare value, an event signal is output to the multi function counter block_1.
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Precautions for using 32-bit multi function counter blocks

Coincidence detection control can be set even with 32-bit multi function counter blocks. However, usable blocks are different.
The following shows link examples of the hardware logic outline window and multi function counter block detail window.
* Hardware logic outline window

Input 0 Output 0
INO
Input 1

Multi function
counter block_0
(coincidence
detection)

IN 1

HINININININIE i

+ Multi function counter block _0 detail window (coincidence detection)

' 1
ovet st | | L] camouput_|
Input 0 I— 1
IP—D{ event detection Count Value :'_:E Cam Switch ! | Cam Output
block T h ! :
Input 1 | ] | :
L] ! !
1 1
L : |
1 1
)
Counter timer
1 |up
"+ |pown

Create the hardware logic by using a cam switch block, as shown in the dotted line frame.
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4.2 One-shot Timer

The output signal is turned on for the specified time period using an input signal as a trigger.

The following describes a link and parameter example of a one-shot timer. With the example setting, an output is turned on for
100ms using an external input signal as a trigger. Note that this link example is for when a 32-bit unsigned multi function
counter block is used.

ON
Input signal —I

OFF

ON
Output signal

OFF ——8M88 — —
100ms

Link and parameter

The following shows a link example of the hardware logic outline window and a link example and parameter setting example

of the multi function counter block detail window.

EHardware logic outline window

External output
signal

INO

F\\tErT\mE[

outo

Logic Select [ Non-Inversion ~

Delay Time (Unit x Step) | 12.5ns x o =
Error-time Output Mode ﬁ

User Address Setting

Counter_0(32bit_Unsigned)
Tnputo Outputo

N

Input1 Evento
Latcho Event1

Cam Output

<7
Output stop signal
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EMulti function counter block detail window

Input_Signal_Event r_Timer_0(32bit_Unsigned) Compare_0 Set/Reset_0
Inpuro Inputh outputo [T s Aciress | €0t Valoe [l TR I = Ve A st output F_E]:mm
] e outputt [Tt ess | Latch Velue. Input valuee [ Reset
Contten i)
‘Compare Mode A ‘:
Compare Mode B E
ValieB o Jser Addr [j Evento
~in
B % =
B e
Hdw
] o
drea o
e
4 = < Underfiow
Block Variable name Setting value Description
Input 0 — — —
Event 0 — — —

Input_Signal_Event

Detector Select

User Setting (ON only in A:
High)

Detector Select

User Setting (ON only in A:
Rise)

Set this parameter to detect the phase A input signal.

Counter_Timer_0 Count Enable ON Set this parameter to "ON".
Count Mode Linear Set this parameter according to the control.
Upper Limit 4294967295 Set this parameter according to the control.
Lower Limit 0 Set this parameter according to the control.
Clock 1ms Set this parameter according to the control.”!
Add Mode OFF Set this parameter according to the control.”
Add Value 0
STOP —» PRESET ON Set this parameter to "ON", to perform a preset when a stop event
occurs.
PRESET — STOP OFF Set this parameter to "OFF".
Preset Value 1 Set this parameter according to the control.”
Compare_0 Condition Coincidence Set this parameter to "Coincidence".
Compare Mode A = Set this parameter to "=".
Compare Value A 100 Set this parameter according to the control.”
Set/Reset_0 — — —
Output 0 — — —

*1  Output ON time = Clock cycle x (Compare value - Preset value + 1)

*2 In the addition mode, the output ON time calculated from the following is applied.
Output ON time = (Clock cycle x (Compare value - Preset value + 1)) + Addition value
The items other than the above need not to be set.
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Operation

The following shows operation of the one-shot timer when a trigger signal is input.

Input terminal 0

Output 0 of the input signal event
detection block

Output 1 of the input signal event
detection block

PRESET terminal of the counter
timer block

RUN terminal of the counter
timer block

Output terminal of the comparison
block

Event input terminal 0

STOP terminal of the counter
timer block

Output terminal 0

Count value

o of ] [ ] [ ]

Low.

“
‘1
7
’

cT
5z
S

T
'
|
'
High 1
Low__}
\
L )
' f S
\ ) S
High ' S
' ' XA
Low ' i
T 7
o S
Vo P
v P
High  \ | N RS
Low. L L 4
T \
'
k]

\ . 2)

| 0 1----106T 1

1eee100) 1 [123

1e-++100] 1

» Performed in the flexible high-speed 1/O control module

No. Description

When a signal is input to the input terminal 0, the signal is output from the output terminal 1 of the input signal event detection block. The output signal

)
turns the PRESET terminal of the counter timer block to High and to Low, performing the preset. (Count value: 0)

The signal output from the output terminal O of the input signal event detection block turns the RUN terminal of the counter timer block to High, starting

counting per clock cycle. In addition, outputs from the output terminal O start.
(The RUN terminal has a lower priority than the PRESET terminal. Thus, counting per clock cycle starts after the preset.)

When the count value becomes 100, the Output terminal of the comparison block turns to High. The event output terminal 0, event input terminal 0,

@
and the STOP terminal of the counter timer block turn to High in the described order. In addition, outputs from the output terminal O stop.

©)

When the STOP terminal of the counter timer block turns to High, counting per clock cycle stops.
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Pointp

If the multi function counter block with a link for one-shot timer is used together with other multi function
counter blocks with links for coincidence detection or other functions, any output ON time for external devices
can be set. The following shows link examples of the hardware logic outline window and multi function counter
block_1 detail window.

* Hardware logic outline window

:’—E Input 0 :|
INO Input 1 :I OuT 0
E Cam Output
IN1
OUT 1
E Multi function
|: counter block_0
E (coincidence detection)
I: Event 0 :’—
[] Multifunction ]
counter block_1
I: (one-shot timer)
Event 0
» Multi function counter block_1 detail window (one-shot timer)
M—E Input signal event |_I] Count Value [ ]| || output0
E detection block :'_ Compare 0 Set/reset

RUN

Counter timer

PRESET

0 onoo o
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4.3 Event Generation

An external input signal is output as an event signal.

Only two event signals can be generated with one multi function counter block. If several multi function counter blocks are
used together, three or more event signals can be used with one multi function counter block.

The following describes a link and parameter example of event generation. With the example setting, an event is generated
under the following condition and input to the Event terminal of another multi function counter block as an event signal.

The following describes a link and parameter example of event generation. With the example setting, an event is generated
under the following condition and input to the Event terminal of another multi function counter block as an event signal.

» A signal output from the Event 0 terminal of the multi function counter block _0: Rise of the phase A input

» A signal output from the Event 2 terminal of the multi function counter block _0: High of the phase B input

Note that this link example is for when a 16-bit unsigned multi function counter block is used. Event generation is supported

only by 16-bit multi function counter blocks.

Link and parameter

The following shows a link example of the hardware logic outline window and a link example and parameter setting example

of the multi function counter block detail window.

EHardware logic outline window

—_— Multi function counter block for event generation
Logic Select INon-Inversmn v] Z V
[General Input v] Counter_0(16bit_Unsigned)
Filter Time Input0 Outputd
Ous -
[ ] Inputl Event0
Initial State | Low - . Eventi
Latchl Event2
Event0 Event3
IN1
Eventl P.G. Output
Logic Select INon-Inverswon vI Z
Event2
[General Input ']
Filter Tirme Event3
IUUS 'I Absolute Encoder
Initial State [LQW -]
T < Rise detection event signal
Logic Select [Nnn—Inversmn v] Z
_ High level detection event signal
IGeneraI Input v] M -
Filter Time
[Uus ']
nitial St Counter_1(32bit_Unsigned)
nitial State ILDW v] Ao Inputd Qutputo Z
— Inputl Event0
LatchO Event1
N3
Cam Output
Logic Select INon-Inverswoﬂ '] Z j
L] Event0
[General Input v]
Filter Tirme el
IﬂUS '] Absolute Encoder
Initial State [Luw v]
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EMulti function counter block detail window

Input_Signal_Event

] e A wow |
] puts Outputl

Block Variable name Setting value Description

Input 0 — — —

Input 1 — — —

Input_Signal_Event Detector Select User Setting (ON only in A: Rise) | Set conditions to generate an event signal.

Detector Select User Setting (ON only in B: High)

Event 0 — — —

Event 2 — — —

Operation

The following shows operation where the input signal 1 turns to High when a rise of the input signal 0 is detected.

High 1), , , ,
LWW
. High
Event output terminal 0 ' N \ |
ow

High , , ,
Input terminal 1 Low @), ®) ’| | ’] |
. High \ \ ,ﬂ \ ,—W
Event output terminal 2 v \ \

Input terminal 0

No. Description

(1) When a rise of the input terminal 0 is detected, the event output terminal 0 turns to High and to Low.
2) When a rise of the input terminal 1 is detected, the event output terminal 2 turns to High.

(3) When a fall of the input terminal 1 is detected, the event output terminal 2 turns to Low.
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4.4 Ccam Switch

The preset output status of the coincidence output range is compared with a count value to switch on or off the output of the
multi function counter block at each step.

The following is an example assuming that an output is switched by seven steps as follows. Note that this link example is for
when a 32-bit unsigned multi function counter block is used. (The cam switch is not supported by 16-bit multi function counter
blocks.)

Step No. Count value Output
— 0 (lower limit value) to 999 Low
0 1000 to 1999 High
1 2000 to 2999 Low
2 3000 to 3999 High
3 4000 to 4999 Low
4 5000 to 5999 High
5 6000 to 6999 Low
6 7000 to 10000 (upper limit value) High
Cam switch output terminal g’:F

Count value 1000 2000 3000 4000 5000 6000 7000

Link and parameter

The following shows a link example of the hardware logic outline window and a link example and parameter setting example
of the multi function counter block detail window.

EHardware logic outline window

Phase A input

pulse o Counter_0(32bit_Unsigned) outo Cam SW.I ch
P Logic selee Inputo outputo output S|gnal

Lo —
2-Phase Multiple of 1 -
Delay Time (Unit x St: 2.5ns

) Com outpic Eror-time Ouput Hode
Phase B input it stte
e
pulse

N

N1 Event1

2-Phage Multiple of 1 -
Filter Tirme
2000kpps =

Absolute Encoder

N
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EMulti function counter block detail window

Detector Select
Detector Select

10000 User Address

User Address

User Address
User Address

User Address

User Address

User Address
User Address

C—

User Address

User Address

Input 0 — — —
Input 1 — — —
Input_Signal_Event Detector Select 1/2-Phase Multiple of 1(CW/ | Set this parameter to detect an addition pulse.
CCW)+
Detector Select 2-Phase Multiple of 1- Set this parameter to detect a subtraction pulse.
Counter_Timer_0 Count Enable ON Set this parameter to "ON".
Count Mode Ring Set this parameter according to the control.
Upper Limit 10000 Set this parameter according to the control.
Lower Limit 0 Set this parameter according to the control.
Clock 25ns Set this parameter to "25ns". (To prevent input pulses from missing)
Add Mode OFF Set this parameter according to the control.
Add Value 0
Cam_Switch Number of Step 7 Set "7", which is the number of steps of the cam switch, to enable the
step No.0 to 6.
Lower Limit Output State | Low Set this parameter according to the control.
Step No.0 1000 Set a count value at which the output status of the subsequent step is
Step No.1 2000 enabled.
Step No.2 3000
Step No.3 4000
Step No.4 5000
Step No.5 6000
Step No.6 7000
Cam Output — — —

The items other than the above need not to be set.
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Operation

The following shows operation where a count value is compared with the setting value of each step.

(1) (2)
UP terminal Hioh / / l’ ) / ) / B
Low '

1
I
'
1

i i i i |

i h i | k
Cam switch output ~ High C ! L ' ' VR
terminal Low ' L \ [ ' o '
\ Y WY Vi (WY
L | < <€ <€ ¥€ <€ L { <€

Count value ’ 0 | 1--999 | 1000--1999 | 2000--2999 | 3000--3999 | 4000:-4999 | 5000--5999 | 6000--6999 | 7000-- ‘

Step No. 0 1 2 3 4 5 6

--------- » Performed in the flexible high-speed 1/O control module

No. Description

1) The count value is increased by one every time the UP terminal turns to High.

(2) When the count value reaches the setting value of the step No.0, an external output is inverted.
Also, every time the count value reaches each setting value of the step No.1 or later, an external output is inverted.

4.5 PWM Output

The multi function counter block outputs a PWM wave with a specified duty ratio.

The following describes a link and parameter example of a PWM output. With the example setting, when a rise of the input
signal 0 is detected, output of the following PWM wave starts, and when a rise of the input signal 1 is detected, the output
stops. Note that this link example is for when a 16-bit unsigned multi function counter block is used.

| Cycle time | | ONtime

3ms 7ms 3ms ms
e

Output signal g,:’\::

Link and parameter

The following shows a link example of the hardware logic outline window and a link example and parameter setting example
of the multi function counter block detail window.

EHardware logic outline window

PWM output
. INO Counter_0(16bit_Unsigned) ouT 0 PWM
wav
start signal oo oupu o ave
e e
General Input. - BITE S output
Delay Time (Unit x Stey 2.5ns x
_ﬂus -
Latchi Event2 ErErE@E T
PWM output Ve hdrs ety
StOp 5|gnal i Eventt P.G. Output
Event3
General Input -
Filter Time ‘Absolute Encoder
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EMulti function counter block detail window

Inputo  [=={] Inputa

Input._Signal_Event

Count Enable

Counter. Timer_0(16bit_Unsigned)

oss Count Value.

- Latenvalue

Compare_0
Input Value A <= Input <= Value B set

Input < Value A , Value B < Input Reset.

Set/Reset_0
oupit [l oupuo |

e s
Block Variable name Setting value Description
Input 0 — — —
Input 1 — — —
Input_Signal_Event Detector Select User Setting (ON only in A: Set conditions to detect a PWM output start signal.
Rise)
Detector Select User Setting (ON only in B: Set conditions to detect a PWM output stop signal.
Rise)
Counter_Timer_0 Count Enable ON Set this parameter to "ON".
Count Mode Ring Set this parameter to "Ring".
Upper Limit 10 Set this parameter according to the control.”
Lower Limit 0 Set this parameter according to the control.”!
Clock 1ms Set this parameter according to the control. "2
Add Mode OFF Set this parameter according to the control.”
Add Value 0
STOP —» PRESET ON Set this parameter to "ON", to perform a preset when a stop event
occeurs.
Preset Value 0 Set the same value as that in "Lower Limit".
Compare_0 Condition Range Set this parameter to "Range".
Compare Mode A >= Set this parameter to ">=".
Compare Mode B <= Set this parameter to "<=".
Compare Value A 3 Set this parameter according to the control.”
Compare Value B 9 Set this parameter according to the control.”
Output 0 — — —

*1  Cycle time = (Upper limit value - Lower limit value) x Clock cycle
*2 ON time = Cycle time - (Compare value A x Clock cycle) Set the value of compare value A + ON time for the compare value B.
*3 In the addition mode, the cycle time calculated from the following is applied.

Cycle time = (Upper limit value - Lower limit value) + Addition value x Clock cycle
The items other than the above need not to be set.
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Operation
The following shows operation of when the PWM output start signal (input terminal 0) is input and when the PWM output stop
signal (input terminal 1) is input.

Input terminal 0 9" “
nput terminal 0 = y
' : (2)
Input terminal 1 fc'f; ! ,’ﬂ ﬂ
| P —— | :
Output terminal r('i’; o |
iz_________________________________________::1:
1
[ Cycle time ___ON time i
! i f i !
! |
i 3ms 7ms 3ms 7ms !
i i
! |
! |
' 1
! |
1

No. Description

(1) When a signal is input to the input terminal 0, output of the PWM wave starts.

(2) When a signal is input to the input terminal 1, the output of the PWM wave stops.

4.6 Fixed Cycle Output

One pulse is output from the multi function counter block at specified cycle time.

The following describes a link and parameter example of a fixed cycle output. With the example setting, when a rise of the
input signal 0 is detected, output of the following fixed cycle pulse starts, and when a rise of the input signal 1 is detected, the
output stops. Note that this link example is for when a 16-bit unsigned multi function counter block is used.

Cycle time
P
1000ms L 1000ms o
| o g
1
External output signal gF'\:: | H
1

Link and parameter
The following shows a link example of the hardware logic outline window and a link example and parameter setting example

of the multi function counter block detail window.

EHardware logic outline window

Fixed cycle pulse

. NO ounter_0(16bit_Unsi outo
Fixed cycle output  iscseec e outouto [ : output
tart signal . Logic select (Non-inverson <]
s ' ﬁltsrT\mel: Delay Time (Unit x Step) 12,505 x
2 ] Error-time Output Mode [ ofF B
Initial State IL"N—"
e — User Address Setting
Fixed cycle output oy
stop signal LogicSelect [on-Inversion o)
N =

General Input
Fiter Time

us

“

‘

Initial State [ Low
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EMulti function counter block detail window

Input_Signal_Event Counter_Timer_0(16bit_Unsigned) Compare_0 Set/Reset_0
tnputo [T} mputa utputo Count Enable on =) | User Address Us Gount Value [TT—{T] 1nput Input >= Velue A [T~ 7] set Output outputo
] mputs T Outputl Count Mode Ring Latch Value o _iwput<welues [T Reset

Inputl

Upper Limit

Lower Limit 0

PRESET—STOP

Preset Value o

Compare Mode A [ =)
Value A 999 r Address

ValueB 009

Compare Mode B

[ Laten
Block Variable name Setting value Description
Input 0 — — —
Input 1 — — —
Input_Signal_Event Detector Select User Setting (ON only in A: Set conditions to detect a fixed cycle output start signal.
Rise)
Detector Select User Setting (ON only in B: Set conditions to detect a fixed cycle output stop signal.
Rise)

Counter_Timer_0 Count Enable ON Set this parameter to "ON".

Count Mode Ring Set this parameter to "Ring".

Upper Limit 1000 Set this parameter according to the control.”

Lower Limit 0 Set this parameter according to the control.”

Clock 1ms Set this parameter according to the control.”!

Add Mode OFF Set this parameter according to the control.”

Add Value 0

STOP —» PRESET OFF Set this parameter to "OFF", not to perform a preset when a stop event

occurs.

Preset Value 0 Set the same value as that in "Lower Limit".
Compare_0 Condition Coincidence Set this parameter to "Coincidence".

Compare Mode A >= Set this parameter to ">=".

Compare Mode B < Set this parameter to "<".

Compare Value A 999 Set a value of "Upper limit value of the counter timer block - 1".

Compare Value B 999 Set a value of "Upper limit value of the counter timer block - 1".
Output 0 — — —
*1  Cycle time = (Upper limit value - Lower limit value) x Clock cycle

*2

In the addition mode, the cycle time calculated from the following is applied.

Cycle time = (Upper limit value - Lower limit value) + Addition value x Clock cycle
However, when the count value and the compare value do not match each other with the set addition value, fixed cycle pulses are not

output.

The items other than the above need not to be set.
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Operation

The following shows operation of when the fixed cycle output start signal (input terminal 0) is input and when the fixed cycle

output stop signal (input terminal 1) is input.
High (
Input terminal 0 Lo :'II_I |_|
. High :: (2)
Input terminal 1 Logw ; ,’]_I

I ] B

. 1
Output terminal ['(')%: \ |
PRS- -
I,:: ______________________________________________________ = ‘.
i i
i ON time Cycle time E
1 1
i 1ms i
1000ms
| (g " |
i i
1 1
1 1
1

No. Description
(1) When a signal is input to the input terminal 0, pulse output starts. One pulse is output per cycle.
(2) When a signal is input to the input terminal 1, the pulse output stops.

4.7 Latch Counter

The current value is latched (held) as a latch count value.
The following describes a link and parameter example of a latch counter. With the example setting, when a rise of the latch

input signal is detected, the current value is latched. Note that this link example is for when a 32-bit unsigned multi function
counter block is used.

Link and parameter

The following shows a link example of the hardware logic outline window and a link example and parameter setting example

of the multi function counter block detail window.

EHardware logic outline window

Ph Ai t | IND Counter_0(32bit_Unsigned)
ase A Input pulse )
#» Logic Select [Non-[nversmn v] Z Inputd Output0 Z
[2-Pha.';e Multiple of 1 v] S SEne
Filter Time Latcho Eventl
[2000Kpps - Cam output 7]
m Outpi
Initial State ILOW v]
Event0
Event1
IN1
. Absolute Encoder
Phase B input pulse Logic Select  [Non-Inversion - P
_—
[2-Pha.';e Multiple of 1 v]
Filter Time
[2000Kpps -
Initial State ILOW v]
. N2
Latch signal Logic Select [Nun-lnversmﬂ '] Z
_—
IGeneraI Input 'I
Filter Time
IOus 'I
Tnitial State ILUW vl
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EMulti function counter block detail window

Input_Signal_Event
Inputo [0 InputA Detector Select | OUEpUtO
] tpute Detector Select -
Inputt

Outputt [

Latch_Event

Inputh Detector Select

Outputa

Upper Limit

Lower Limit

PRESET-STOP

Preset Value

Counter_Timer_0(32bit_Unsigned)

1000

ess | Count Value [

Latch Value

overflow

Underflow

Block

Variable name

Setting value

Description

Input 0

Input 1

Latch O

Input_Signal_Event

Detector Select

2-Phase Multiple of 1+

Set this parameter to detect an addition pulse.

Detector Select

2-Phase Multiple of 1-

Set this parameter to detect a subtraction pulse.

Latch_Event

Detector Select

A: Rise

Set conditions to detect a latch signal.

Counter_Timer_0

Count Enable ON Set this parameter to "ON".

Count Mode Ring Set this parameter according to the control.

Upper Limit 20000 Set this parameter according to the control.

Lower Limit 0 Set this parameter according to the control.

Clock 25ns Set this parameter to "25ns". (To prevent input pulses from missing)
Add Mode OFF Set this parameter according to the control.

Add Value 0

Preset Value 0 Set the same value as that in "Lower Limit".

Latch Value 1000 Assign a buffer memory address.

(User Address)

The items other than the above need not to be set.
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Operation

The following shows operation of when a latch signal is input.

Count value

High
Latch input terminal

Low

|
I
[
VU

Latch value 0 ’I< 10 ﬁl( 40 4 60

--------- » Performed in the flexible high-speed 1/O control module

No. Description

1) When a signal is input to the latch input terminal, the current count value is stored in the latch value.

(2) When a signal is input to the latch input terminal again, the latch value is updated.
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4.8 Ratio Conversion

An input signal multiplied with the set ratio (x/y) is output from the multi function counter block.
Ratio conversion enables the following controls.

» An encoder output of the motor at the unwinding part is input to the programmable controller to control the motor speed of
lines with distribution output.

» The motor speed of multiple lines, for example, a printer, can be controlled.

B—

o9 ’ Rolling up

> Printing
\ Rolling out /

The ratio (x/y) used in ratio conversion must be "y > x" when an input signal multiplied by x/y is output. Conversions with the
ratio exceeding one time cannot be performed.

The following describes a link and parameter example of a ratio conversion. With the example setting, when a 1ms input

signal is output for 1ms after multiplied with 3/10. Note that this link example is for when a 16-bit unsigned multi function
counter block is used.

ON
Input signal g
And

1ms

Ratio conversion: 3
10

ON
Output signal OFF
-~

1ms
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Link and parameter

The following shows a link example of the hardware logic outline window and a link example and parameter setting example

of the multi function counter block detail window.

EHardware logic outline window

wo

Counter_0(16bit_Usigned)

Fiter Time

(] Abeolute Encoder

Used for inputting a signal
to Input 0 of Counter_1.
V

outo

One-shot timer

Counter_1(32bit_Unsigned)
outputo

Input0.
Input1
Latcho

Logic Select Non-Inversion v

Delay Time (Unit x Step)  12.5nc

Error-time Output Mode  [oFfF zl

User Address Setting

out1

Eventd

Event1

Cam Output

Evento
Event1

Absolute Encoder

EMulti function counter block detail window

» Counter_0 (16bit_Unsigned)

Logic Select

Non-Inversion_+
Delay Time (Unit xStep) | 12,50 x [0 =
Error-time Output Mode ofF -

User Address Setting Detail

Input_Signal_Event Counter_Timer_0(16bit_Unsigned) Compare_0 Set/Reset_0
W Inputa Outputd [T Count Enable m oo Count Value [T} Input Value A <= Input <= Value B set output Outputd
| weuts output [T Count Mode User o Latchvalue _____ lmest<VelueA  Value < Input Reset
T Condtion [r—
Lower Uit Compare Mode A |-
R pr— ValieA 10
Tavom T e Compare Mode's
Add Value ValleB 19
Aw 9
Werr T
—Aw T
[] pown
e
PRESET-STOP
Ao
Block Variable name Setting value Description
Input 0 — — —
Input_Signal_Event Detector Select User Setting (A: Rise ON, A: | Set "A: Rise" and "A: Fall" to "ON" and the others to "OFF".
Fall ON)
Detector Select — This parameter is not used in this link example.
Counter_Timer_0 Count Enable ON Set this parameter to "ON".
Count Mode Ring Set this parameter to "Ring".
Upper Limit 20 Set this parameter according to the control.”
Lower Limit 0 Set "0".
Clock 25ns Set this parameter to "25ns". (To prevent input pulses from missing)
Add Mode ON Set this parameter to "ON".
Add Value 3 Set this parameter according to the control.”!
Compare_0 Condition Range Set this parameter to "Range".
Compare Mode A >= Set this parameter to ">=".
Compare Mode B <= Set this parameter to "<=".
Compare Value A 10 Set the value of "Upper limit value of the counter timer block + 2".
Compare Value B 19 Set the value of "Upper limit value of the counter timer block - 1".
Set/Reset_0 — — —
Output 0 — — —
*1 Conversion ratio = Addition value + (Upper limit value + 2)

The items other than the above need not to be set.
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» Counter_1 (32bit_Unsigned)

S == | S e — e T o F—a:
C i — e s | L Vel et
,,,,,,,,,,,,,,,,,, WM::: [‘“““: Cee e
I e
Block Variable name Setting value Description
Input 0 — — —
Input_Signal_Event Detector Select User Setting (ON only in A: Set this parameter to detect the phase A input signal.
High)
Detector Select User Setting (ON only in A:
Rise)

Counter_Timer_0 Count Enable ON Set this parameter to "ON".

Count Mode Linear Set this parameter according to the control.

Upper Limit 4294967295 Set this parameter according to the control.

Lower Limit 0 Set this parameter according to the control.

Clock 25ns Set this parameter according to the control.™

Add Mode OFF Set this parameter according to the control.”

Add Value 0

STOP — PRESET ON Set this parameter to "ON", to perform a preset when a stop event occurs.

PRESET — STOP OFF Set this parameter to "OFF".

Preset Value 1 Set this parameter according to the control.”
Compare_0 Condition Coincidence Set this parameter to "Coincidence".

Compare Mode A = Set this parameter to "=".

Compare Value A 40000 Set this parameter according to the control.™
Set/Reset_0 — — —
Output 0 — — —
Event 0 — — —

*2  Output ON time = Clock cycle x (Compare value - Preset value + 1)

*3 In the addition mode, the output ON time calculated from the following is applied.
Output ON time = (Clock cycle x (Compare value - Preset value + 1)) + Addition value

The items other than the above need not to be set.
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Operation

The following shows operation of ratio conversion.

Count value
(Counter_0)

Input terminal High
(Counter_0) Low

Comparison output terminal g,

(Counter_0) Low
Output terminal High
(Counter_1) Low

No. Description

1) When the count value (Counter_0) becomes equal to or larger than the compare value, the compare output terminal (Counter_0) turns to High.

(2) When the rise (Low to High) of the comparison output terminal (Counter_0) is detected, the output terminal (Counter_1) turns to High, and the output
terminal (Counter_1) turns to Low in 1ms.

3) When the count value (Counter_0) falls below the compare value, the comparison output terminal (Counter_0) turns to Low.

(4) When the count value (Counter_0) becomes equal to or larger than the compare value again, the comparison output terminal (Counter_0) turns to
High.

The operations (1) to (3) above are repeated, and signals of 3 pulses are output for inputs of 10 pulses.

4.9 Pulse Measurement

The ON width or OFF width of an input signal is measured.

ON
Input signal

OFF
ON width OFF width
—r—>

The following describes a link and parameter example of a pulse measurement. With the example setting, the ON width (latch
value x 25ns) of the input signal is measured. Note that this link example is for when a 32-bit unsigned multi function counter
block is used.

Link and parameter

The following shows a link example of the hardware logic outline window and a link example and parameter setting example

of the multi function counter block detail window.

EHardware logic outline window

MO Counter_0(32bit_Unsigned)
Logic Select [Nm,lnversim .] P Inputd outputo 4]
lGeﬂera\ Input vl g =Ei
Bl=gine Latcho Event1

[0u5 v]

Cam Output [

Initial State l“’"" .]
EventO

Eventl

Absolute Encoder
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EMulti function counter block detail window

Input_Signal_Event

Counter_Timer_0(32bit_Unsigned)

| Inputa. Outputg Count Enable User Address User Address | Count Value [l
Inpute: Outputt Count Mode 1000 Latch Value
pperlmit 4204057295 | Loer Adiress
Lower Limit. o User Address
ek os <]
Addvode o <]
Add Value a User Address
RN T T
] User Address
stop
P sToemRESET (v o]
[ et [T 1o outputo A T T
[/] pown
e User Adiress
PRESET—STOP OFF n
Preset Value 0 User Address User Address Overflow
ta;h 7777777777777777 User Address | Underflow
Block Variable name Setting value Description
Input 0 — — —
Latch O — — —

Input_Signal_Event

Detector Select

User Setting (ON only in A:
Rise)!

Set ON only in "A: Rise".

Detector Select

User Setting (ON only in A:
Fall)™!

Set ON only in "A: Fall".

Latch_Event

Detector Select

User Setting (ON only in A:
Fall)™!

Set ON only in "A: Fall".

Counter_Timer_0

Count Enable ON Set this parameter to "ON".

Count Mode Linear Set this parameter to "Linear".

Upper Limit 4294967295 Set "4294967295", to widen the pulse measurement width.

Lower Limit 0 Set "0".

Clock 25ns Set this parameter to "25ns". (To prevent input pulses from missing)

Add Mode OFF Set the addition mode to "OFF". (No addition in this example)

Add Value 0

STOP — PRESET ON Set this parameter to "ON", to perform a preset when a stop event
occurs.

Preset Value 0 Set this parameter to 0.

Latch Value 1000 Assign a buffer memory address.

(User Address)

*1 Set the following to measure the OFF width.
"Detector Select" of "Input_Signal_Event" linked with the RUN terminal: ON only in A: Fall
"Detector Select" of "Input_Signal_Event" linked with the STOP terminal: ON only in A: Rise
"Detector Select" of "Latch_Event" linked with the Latch terminal: ON only in A: Rise

The items other than the above need not to be set.
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Operation

The following shows operation of pulse measurement.

10
N
N
\
.
|
Count value 0 ‘\\
» \
v 0
Latch value 0\ 10\
04 : o
) ON ’ 1 \\ 1
Input signal OFF y ‘,' @
— S
High VT v ! |
" '
RUN terminal Low d N .,
LN Il I’
R
High N |
Latch terminal . ‘J} /
Low \ .
\‘ Il
\ /
N
) High /
STOP terminal | ° !D(
Low

No. Description
1) When the input signal is turned on, the RUN terminal turns to High and counting per clock cycle starts.
(2) When the input signal is turned off, the following two operations are simultaneously performed.

» The Latch terminal turns to High and the current count value is latched.
« The STOP terminal turns to High, counting per clock cycle stops and preset is performed.
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4.10 A/D conversion value logging

The following shows a wiring example applied to the A/D conversion value logging function.
When the logging start pulse is input, A/D conversion values are logged every 20us, and logging stops when 1000 points have

been logged.
Logging start pulse 8?F |_|
Cycle time
1000th pulse

1 20us \ 20us 1 '

< = Pt = > ' /Stop
Output signal ON I_I [
(logging timing) OFF '

Link and parameter

The following shows a link example of the hardware logic outline window and a link example and parameter setting example
of the multi function counter block detail window.

EHardware logic outline window

INO Counter_0(16bit_Unsigned)
Logging Logic Select [Non-lnverswon v] Inputd Output0
start pulse
» . [Genera\ Input v] Ll Event0
Filter Time = e
[0u5 v]

Latchl Event2
Initial State [Low -] oot s

ve vel
Eventl P.G. Qutput

Event2

Event3

Absolute Encoder
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EMulti function counter block detail window

Input_Signal Event

Detector Select
Inputs Detector select | P2

Inputo : InputA.

Outputo

I

e ——

‘Counter_Timer_0(16bit_Unsigned)

Upper Limit

Lower Limit

Count Value E Tnput

Latch value

Compare 0 Set/Reset_0
Input = Value A set output

Input <> Value B Reset

Condition

Coincidence
Compare Mode A [ Bl
1 User Address

Value A

Compare Mode B (<> =

ValeB 1

Compare_1

Outputo

i1

A evento

I ee

g — s cminne - i - e A
- Lateh Ve S ,I%XLW: oae
B CompareModeA [-
VoieA 1000 s Adcress
Camprevoses | |
presstvale o
Block Variable name Setting value Description
Input 0 — — —
Input_Signal_Event Detector Select (upper User Setting (ON only in A: Set ON only in "A: Rise".
side) Rise)
Detector Select (lower — —
side)
Counter_Timer_0 Count Enable ON Set this parameter to "ON".
Upper Limit 21 Set the upper limit for a ring count with a 20us cycle.
Lower Limit 1 Set "21" for the upper limit value and "1" for the lower limit value.
Clock 1us Set this parameter to "1ps".
STOP—PRESET ON Set this parameter to "ON", to perform a preset when a stop event occurs.
Preset Value 0 Set this parameter to 0.
Compare_0 Condition Coincidence Set this parameter to "Coincidence".
Compare Mode A = Set this parameter to "=".
Compare Mode B <> Set this parameter to "<>".
Compare Value A 1 Set this parameter to "1".
Compare Value B 1 Set this parameter to "1".
Set/Reset_0 — — —
Output 0 — — —
Event 0 — — —
Counter_Timer_1 Count Enable ON Set this parameter to "ON".
Upper Limit 65535 Default value
Lower Limit 0 Default value
Clock 1us Set this parameter to "1us".
Preset Value 0 Set this parameter to 0.
Compare_1 Condition Coincidence Set this parameter to "Coincidence".
Compare Mode A = Set this parameter to "=".
Compare Value A 1000 Set 1000 as comparison value A for the count value.
Event 2 — — —

The items other than the above need not to be set.
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Operation

The following shows the operation at the time of A/D conversion value logging.
The A/D conversion value acquisition timing is when the output terminal turns to High.

20 20 20

Count value
(Counter_Timer_0)

Input signal on
OFF
RUN terminal Hign
(Counter_Timer_0) Low
Output terminal High
(A/D conversion value
acquisition edge) Low
STOP terminal High
(Counter_Timer_0) Low
Count value
(Counter_Timer_1)
PRESET terminal High
(Counter_Timer_1) Low

--------- » Performed in the flexible high-speed 1/O control module

No. Description

1) When the input signal is turned on, the RUN terminal of counter timer 0 turns to High and counting per clock cycle starts.

(2) The count value is 1 and the output terminal turns to High for one clock. (A/D conversion value acquisition edge)

3) The count value of counter timer 1 becomes 1 through the Event terminal.

(4) The value returns to the lower limit value (1) through the ring counter, and the output terminal turns to High again.

(5) The count value of counter timer 1 becomes 1000, and the STOP terminal of counter timer 0 is set to High through an Event.
(6) The count value of counter timer 0 is preset to 0 through STOP — PRESET, and the initial status is restored.
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5 PARAMETER SETTINGS
5.1

Application Setting

Setting method

Open "Application setting" of the engineering tool.

1. Start "Module Parameter".

O [Navigation window] = [Parameter] = [Module Information] = Module model name => [Module Parameter] =
[Application setting]

|
0000:RD40PDO1 Module
#®
E!E $ Item Setting Value
- = Inter-modude fumction ith fhe inter-modi
% ﬁ:ﬁ;"z’;ﬁ‘”g Hardware logic control selection during synchronization error occurrence Hardware logic control continue
& Refresh semnggs = Online module change The module can be changed without ! 4
Hardware logic control auto restoration executed/unexecuted Enable
= CC-Link IE Field Network head module installation seting Setaction when CC-Link IEFi head module is installed and using.
Hardware logic cantrol at disconnection enable/disable Disable
CPU error output mode setting Clear
= Continuous logging interrupt setfing Setwheter p q 4
Continuous logging d interrupt Disable
= ADCValue logging function ADCVal i ion for th i dule. on the identical base.
Analog input module mounting slot number setting SlotD
= ADCValue logging selfing
ENo1
Logging enable/disable seting Disable
Multi function counter setting Counter 0
Channel setting CcH1
Logging target setting Digital output value
Area suitching method setting Auto switch
Area suitching condition setting External input disable
Area suitching external input setting NG
No.2
Logging enable/disable seting Disable
Multi function counter setting Counter 0
Channel setting CcH1
Logging target setting Digital output value
Area suitching method setting Auto switch
Area suitching condition setting External input disable
Area suitching external input setting NG

Explanation

ttem List | Find Result

Hardwars logic cartrol function in accordance with the intermodule synchronization cycle

Check l I Restore the Default Settings

2. Click the item to be changed to enter the setting value.
* Item where a value is selected from the drop-down list
Click the [¥] button of the item to be set, and from the drop-down list that appears, select the value.
* Item where a value is entered into the text box
Double-click the item to be set to enter the numeric value.
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5.2 Interrupt Settings
Setting method

Open "Interrupt setting" of the engineering tool.
1. Start "Module Parameter".

O [Navigation window] = [Parameter] = [Module Information] = Module model name = [Module Parameter] = [Interrupt
setting]

ng ftem List

[t the Setting fem to Sear] @

5 Bz Mo.
B Application setting
i Interrupt setting
i Refrech settings

Condition tareet settine Interruption pointer

B = I e

Explanation

Wihen the module is satisfied with either of the followine conditions, the interrupt proeram of GPU module could be started =
+ Set Sl device terminal to Hieh status
+ §120 points of logeing data are stored in Gontinuous logeing data storage area

Tem List | Find Fisull { Check. l I Restore the Default Settings
em List

2. Click the item of interrupt setting number (No.1 to 9) to be changed to enter the setting value.
* Iltem where a value is entered into the text box
Double-click the item to be set to enter the numeric value.
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5.3 Refresh Settings

Setting method

Set the buffer memory area of the flexible high-speed I/O control module to be refreshed.

The refresh settings eliminate the need for reading data by programming.
1. Start "Module Parameter".

O [Navigation window] = [Parameter] = [Module Information] = Module model name => [Module Parameter] = [Refresh
setting]

&) 0000:RD40PDO1 Module Parameter =1
[rput the Sottine tem 1o Target Madule Label -
ES Tem Setiing Value
- - El i
@ Applicstion setting £ Transfer to the GPU
() Interrupt setting
@ Rafresh ssttings Latest error code Disable
Latest address of error histary Disable
5 Refresh Grow Setrefresh timine.
Refresh Group At the Execution Time of END Istruction
Group [nlir: 1-64) 1
1 Refresh Timing (1/0) Specify the timing which transfers the L0 device data.
Refresh Timing Based on Refresh Timing (Buffer Memory)
=) Inter—module synchronous internupt function
& Transfer to GPU Transfer the buffer memory data to the specified device.

Synchronization latch count value 0.0
Synchronization latch count value 0.1
Synchronization latch count value 1.0
Synchronization latch count value 1.1
‘Synchronization latch count value 2.0
Synchronization latch count value 2.1
Synchronization latch count value 3.0
Synchronization latch count value 3.1
Synchronization latch count value 4.0
Synchronization latch count value 4.1
Synchronization latch count value 5.0
Synchronization latch count value 5.1
Synchronization latch count value 6.0
Synchronization latch count value 6.1
Synchronization latch count value 7.0
Synchronization latch count value 7.1
Synchronization status menitar
=1 Refresh Timing (Synchronous Interrupt) Specify the timing to transfer the data of buffer me mory for the Inter-module synchronous: interrupt.
Refresh Group Yithen Inter-module Synchronows Interrupt Program Executed

Tem List | Find Resu\t‘ [ Check l [ Restore the Default Settings.

2. Click "Target" and set the refresh target.

* When "Target" is "Refresh Data Register (RD)"

Setting the start device for "Start Device Name" automatically sets the transfer destinations for all the items.
* When "Target" is "Device"

Double-click the item to be set to enter the refresh target device.

3. Click "Refresh Timing" to set the refresh timing.

Set "Refresh Timing" to "At the Execution Time of END Instruction" or "At the Execution Time of Specified Program".

When "At the Execution Time of Specified Program” is set, double-click "Refresh Group [n](n: 1-64)" and set a value of 1 to
64.

Point;9

The module label cannot be set for "Target" for the flexible high-speed 1/0 control module.
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Refresh processing time

The refresh processing time [us] is a constituent of the scan time of the CPU module. For details on the scan time, refer to the
following.

L1 MELSEC iQ-R CPU Module User's Manual (Application)

The refresh processing time [us], which is taken for refresh, is given by:

* Refresh processing time [us] = Refresh read time (time for transferring refresh data to the CPU module)

According to the setting of "Target", the refresh read time varies.

When "Target" is "Refresh Data Register (RD)"

The following table lists the refresh read time when the ROCPU is used.

Model Classification When the refresh settings are used | When the inter-module
synchronization function is used

RD40PDO1 Refresh read time 13.57us 14.32us

When "Target" is "Device"

Calculate the refresh read time according to the number of items and the number of their transfer data (in units of word) that
are set to be refreshed. For the calculation method, refer to the following.
L1 MELSEC iQ-R CPU Module User's Manual (Application)
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6 TROUBLESHOOTING

This chapter describes errors that may occur when the flexible high-speed I/O control module is used, and those

troubleshooting.

6.1

Troubleshooting with the LEDs

Checking the display status of LEDs enables the primary diagnosis without an engineering tool and can narrow the range of

trouble causes.

The status of the flexible high-speed 1/0 control module can be checked using the RUN LED and ERR LED. The following
table lists the correspondence relation between each LED and the status of the flexible high-speed I/O control module.

Name

Description

RUN LED

Indicates the operating status of the module.

On: Normal operation

Flashing (1s cycles): During simulation

Flashing (400ms cycles): When a module is selected for an online module change

Off: When 5V power off, a watchdog timer error has occurred, or exchanging the module is allowed in the process of the
online module change

ERR LED

Indicates the error status of the module.™

On: An error has occurred.
Off: Normal operation

*1  For details, refer to the following.
=~ Page 247 List of Error Codes
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6.2

Checking the State of the Module

The following functions are available in the "Module Diagnostics" window of the flexible high-speed 1/O control module.

Error Information

Displays the descriptions of errors that have occurred.

Module Information List

Displays each status information of the flexible high-speed 1/0 control module.

Clicking the [Event History] button displays the errors that have occurred on the flexible high-speed 1/0 control
module and the history of the errors detected and the operations executed on each module.

Check the descriptions and the actions of the errors that have occurred.

O [Diagnostics] = [System Monitor] = Right-click the module to be checked. = "Module Diagnostics"

[ #osuie name

Supplementary Funciion

|R.I)llle1 |HI.IN§FIMI.BA |
No. Occurrence Date Stetus ST Overview e
4 2016/07/15 11:41:02.221 _3 1020 Reset error during hardwiare logic control [ Event History ]
3 2016/07/15 11:41:00.647 A |02 Reset error during hardwiare logic control
2 |2016/07/15 11:40:59.412 A o0 Reset error during hardwiare logic cantrol
1 2016/07/15 11:40:35.824 A |02 Reset error during hardwiare logic control
_ =g
Llegend | fy Major A voszmm N winer
Detailed Information - -
Cause Operating condibon setfings batch-resst command' (¥3) has been turned on during hardvare logic control.
Corrective Acbion Stop the control of "Operating conditi reset command' (¥3).

Craate

I

Cause

Displays the detailed error causes.

Corrective Action

Displays the actions to eliminate the error causes.

240
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Switch to the "Module Information List" tab to display status information of the flexible high-speed 1/O control module.

LED information Displays the LED status of the flexible high-speed /O control module.
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6.3

Troubleshooting by Symptom

RUN LED is flashing or turns off

RUN LED is flashing

Check item

Action

Is the simulation being executed?

Check that the RUN LED turns on after the completion of the simulation.

Is the module selected as an online module change target?

Turn on the module selection cancellation request flag (SM1615).

RUN LED turns off

Check item

Action

Has the power been supplied?

Check that the voltage supplied to the power supply module is within the rated
range.

Is the capacity of the power supply module sufficient?

Calculate the total current consumption of the connected modules including
the CPU module, input/output modules, and intelligent function module to
check that the power capacity is sufficient.

Has the module been properly connected?

Check that the module has been properly connected.

Is exchanging the module allowed in the process of the online module
change?

Execute the online module change. For details, refer to the following.
L1 MELSEC iQ-R Online Module Change Manual

Other than the above

Reset the CPU module and check that the RUN LED turns on. If the RUN LED
still does not turn on, the possible cause is a failure of the module. Please
consult your local Mitsubishi representative.

ERR LED turns on

Check item

Action

Is there an error?

Check 'Latest error code' (Un\G100) and take actions described in the
following section.
=~ Page 247 List of Error Codes

Inputs from external devices are not performed

Check item

Action

Is the upper section LED of the indicator LED on?

Check the external wiring and make necessary corrections.

Is the control of the hardware logic working?

When 'Hardware logic control flag' (X4) is off, turn on 'Hardware logic control
start request’ (Y4) to start the hardware logic control.

Are the block layout and links between blocks in the hardware logic correct?

Check the block layout and links between blocks in the hardware logic and
make necessary corrections.

Incorrect inputs from external devices are performed

Check item

Action

Measures to Is the filter time setting of external input blocks correct?

Set the filter time of the external input blocks longer.

reduce noise Are twisted pair shielded cables used for the pulse input

cables?

Use twisted pair shielded cables for the pulse input cables.

Have measures to reduce noise been taken in the control
panel or for adjacent devices?

Take measures to reduce noise such as attaching a CR surge suppressor to
the magnet switch or other device.

Is there a sufficient distance between the high voltage
device and the pulse input cables?

Wire the pulse input cables alone when placing them in a duct, and keep a
distance of 150mm or more from the power cables in the control panel.

Is the module affected by noise through the grounding
area?

Separate the grounding cable of the flexible high-speed 1/0O control module
from the grounding area.

Are the power cables and I/O cables bundled together?

Do not bundle the power cables and 1/O cables together.

Is the external wiring connected to unused terminals?

Do not connect the external wiring to unused terminals.
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Outputs to external devices are not performed

Check item

Action

Is the lower section LED of the indicator LED on?

Check the block layout and links between blocks in the hardware logic and
make necessary corrections.

Is the external wiring correct?

Check the external wiring and make necessary corrections.

Is the control of the hardware logic working?

When 'Hardware logic control flag' (X4) is off, turn on 'Hardware logic control
start request' (Y4) to start the hardware logic control.

Are the block layout and links between blocks in the hardware logic correct?

Check the block layout and links between blocks in the hardware logic and
make necessary corrections.

The hardware logic does not function

Check item

Action

Is the control of the hardware logic working?

When 'Hardware logic control flag' (X4) is off, turn on 'Hardware logic control
start request’ (Y4) to start the hardware logic control.

Are the block layout and links between blocks in the hardware logic correct?

Check the block layout and links between blocks in the hardware logic and
make necessary corrections.

Is the CPU module indicating an error?

If the CPU module is in an error status, refer to the troubleshooting in the
user's manual for the CPU module used and take corrective actions to restore
normal operation of the CPU module.

A multi function counter does not start counting or does not

count properly

The module does not start counting

Check item

Action

Is Count Enable set to ON?

Set Count Enable to ON using a program or the configuration tool.

Is the CPU module indicating an error?

If the CPU module is in an error status, refer to the troubleshooting in the
user's manual for the CPU module used and take corrective actions to restore
normal operation of the CPU module.

Is the external wiring for ®A and ®B correct?

Check the external wiring and make necessary corrections.

Is the control of the hardware logic working?

When 'Hardware logic control flag' (X4) is off, turn on 'Hardware logic control
start request' (Y4) to start the hardware logic control.

Are the block layout and links between blocks in the hardware logic correct?

Check the block layout and links between blocks in the hardware logic and
make necessary corrections.
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The module does not count properly

Check item

Action

Are the current value or other values read in increments of one word (16 bits)
using a program when 32-bit counter timer blocks are used?

Read the values of two words (32 bits) in a batch.

Was the preset function performed out of the count range of a counter?

Correct the preset value within the count range and perform the preset
function again.

Is the filter time setting of external input blocks correct?

Check the filter time setting and make necessary corrections.

When the same pulse is input to the multi function counter blocks that have
the same links, is the same value counted?

If the count values are different, the possible cause is a failure of the module.
Please consult your local Mitsubishi representative.

Does the input pulse wave satisfy the performance specifications?

Observe and check the pulse wave with a synchroscope. If the input pulse
does not satisfy the performance specifications, input pulses that satisfy the
performance specifications.

Is the external wiring with the SSI encoder correct?

Check the external wiring. (LI1 MELSEC iQ-R Flexible High-Speed 1/0
Control Module User's Manual (Startup))

Is the setting value of the SSI encoder block correct?

Check and correct the value according to the SSI encoder to be connected.

Is the cable length within the range of the maximum cable length?

Check the cable length and size. (L] MELSEC iQ-R Flexible High-Speed /O
Control Module User's Manual (Startup))
Or slow the SSI transmission speed.

Are shielded twisted pair cables used?

Use shielded twisted pair cables.

Does noise affect anything?

Take measures to reduce noise such as attaching a surge suppressor to the
magnet switch.

Is there a sufficient distance between the high voltage device and the signal
wires?

Wire the signal wires alone and keep them 150mm or more away from power
cables.
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HPulse shaping method

As one of measures against external noise or waveform distortion, the following describes the shaping method of a pulse

waveform with dummy resistors.

An effective method for pulse shaping is to apply dummy resistors of several hundreds ohms (/several watts) across pulse

input terminals connected to an encoder to increase a load current through the cables. This method becomes more effective

as the load current value increases.

With this shaping method, the following effects can be obtained.

* When the wiring distance between an encoder and the flexible high-speed I/0O control module is long, this shaping method
improves the waveform distortion and the pulse waveform becomes stable.

» When the pulse waveform is unstable due to noise such as external noise, this shaping method stabilizes the pulse
waveform and the noise effects can be reduced.

The following figure shows a connection example of dummy resistors at 24VDC.

Flexible high-speed 1/0 control module

INO_DIF Install a dummy resistor of hundreds

of ohms (/a few watts) between pulse

INO input terminals (24V-COM).

(24V input)

2400 270Q

7.
=]

8200

Shielded twisted pair cable

N1 T A 24V
(@4Vinputy = ] )} oQUT
@ 1
| 2400 2700 4tk 1 w1 | o2V
zl K ||s200 out

IN1_COM

._..l Y

The following example describes how to select a dummy resistor (how to calculate a resistance constant and rated power of a
dummy resistor).

Target Calculation method

Resistance constant of a dummy resistor (at 24VDC input) Calculate a resistance constant (R) as follows.
*R=V+1=24V + 35mA = 680Q

Rated power of a dummy resistor (at 24VDC input) Calculate the power (P1) as follows.

*P1=V x1=24V x 35mA = 0.84W (Approx. 1W)

Calculate the power (P2) including margins from the power (P1).
*P2=P1x2=0.84 x 2 =1.68W (Approx. 2W)

As a result of the above calculations, apply dummy resistors of 680Q(/2W) across pulse input terminals in this case.

Interrupt requests are not properly sent to the CPU module

Check item Action

Is a link to the S| device terminal in the hardware logic correct? Check the block layout and links between blocks in the hardware logic and
make necessary corrections.

Is the coincidence detection disabled because the addition mode has been To use the coincidence detection interrupt and addition mode together, preset
applied? the value used for the coincidence detection.
Is [Interrupt setting] of [Module Parameter] correct? Review [Interrupt setting].
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The synchronization latch count value does not change

Check item

Action

Checking the system
parameter settings of GX
Works3

Is the flexible high-speed 1/0 control module
selected for a synchronization target module?

Check 'Synchronization status monitor' (Un\G8173). When 'Synchronization
status monitor' (Un\G8173) is Not the inter-module synchronization target
(0), the module is not selected for a synchronization target.

Set the module for a synchronization target in "System Parameter" of GX
Works3.

Checking the operating
status of the CPU module

Is the RUN/STOP/RESET switch set to STOP
or is the CPU module in the stop error status?

Set the RUN/STOP/RESET switch to RUN. When a stop error has
occurred, take actions described in the list of error codes.
=~ Page 247 List of Error Codes

Checking the program

Is the control of the hardware logic working?

When 'Hardware logic control flag' (X4) is off, turn on 'Hardware logic
control start request’ (Y4) to start the hardware logic control.

Is the inter-module synchronous interrupt
program (144) prepared?

To acquire the synchronization latch count value, refresh the value by
executing the inter-module synchronous interrupt program.

Has the El instruction been executed?

To execute the inter-module synchronous interrupt program, execute the El
instruction in the main program.

Checking the hardware logic

Are the block layout and links between blocks in
the hardware logic correct?

Check the block layout and links between blocks in the hardware logic and
make necessary corrections.

A/D conversion values are not logged

Check item

Action

Monitor check

Did A/D conversion value logging of the flexible
high-speed I/O control module start?

Check 'No.1 ADCValue logging enable/disable monitor' (Un\G170) and
'No.2 ADCValue logging enable/disable monitor' (Un\G180).

If the monitor status is Disable (0), logging has not started.

Set the A/D conversion value logging settings in either the module
parameter settings in GX Works3 or the buffer memory settings, and start
hardware logic control.

Analog input module check

Are the A/D conversion values of the analog
input module updated?

Check whether the digital output values and digital operation values of the
target analog input module are updated.

If they are not updated, check the troubleshooting items of the analog input
module.

Consistency check with A/D
conversion value logging
settings

In the flexible high-speed I/O control module, is
a disabled A/D conversion channel of the
analog input module being targeted?

If a disabled A/D conversion channel is targeted, only 0's will be logged.
Either correct the parameter of the flexible high-speed I/O control module to
specify an enabled conversion channel, or modify the target channel on the
analog input module side to enable conversion.

Hardware logic check

Are the block layout and links between blocks in
the hardware logic correct?

Use the debug function or other means to check that the hardware logic
specified by the parameter satisfies the output conditions of the multi
function counter block.

If the output conditions are not satisfied, correct the hardware logic.

246

6 TROUBLESHOOTING
6.3 Troubleshooting by Symptom



6.4

List of Error Codes

When an error occurs during operation, the flexible high-speed 1/0O control module stores an error code in 'Latest error code'

(Un\G100) of the buffer memory. In addition, 'Error flag' (XF) turns on. Turning on 'Error clear request' (YF) clears the error

code in 'Latest error code' (Un\G100), and 'Error flag' (XF) turns off.

Error codes of the flexible high-speed 1/O control module are classified in minor errors or moderate errors.

» Minor error: An error caused by an incorrect setting in the program such as incorrect execution timing. After the error cause

is eliminated by reviewing the program, each function can be executed normally. (1000H to 1FFFH)

* Moderate error: An error such as hardware failure and an execution error of the inter-module synchronization function. The
hardware logic control does not continue. (2000H to 2FFFH, 3000H to 3FFFH)
The following table shows the error codes stored.

O in the error code: Indicates the number (0 to 7) of the multi function counter block where an error has occurred.

< in the error code: Indicates the number (0 to 1) of the SSI encoder block where an error has occurred.

A in the error code: Indicates the number (No.1 or No.2) of the ADCValue logging where an error has occurred.

Error code
(hexadecimal)

Error name

Description and cause

Operation at the error

Action

0000H

No error has occurred.

1000H Multi function counter A count value has exceeded the The count operation stops for Perform the preset function to the
block O overflow error | upper limit value when 32-bit multi the corresponding multi function | corresponding multi function counter
function counter block is set to linear | counter block. block.
counter mode.
1010H Multi function counter A count value has fallen below the The count operation stops for Perform the preset function to the
block O underflow error | lower limit value when 32-bit multi the corresponding multi function | corresponding multi function counter
function counter block is set to linear | counter block. block.
counter mode.
1020H Reset error during 'Operating condition settings batch- | The control of hardware logic Stop the control of hardware logic
hardware logic control reset command' (Y3) has been continues. and turn on 'Operating condition
turned on during hardware logic settings batch-reset command' (Y3).
control.
1040H Reset error without any | 'Operating condition settings batch- | The operating condition settings | Set operating conditions in a flash
data writes to a flash reset command' (Y3) has been batch-reset for hardware logic ROM and turn on 'Operating
ROM turned on while any setting data has | is not performed. condition settings batch-reset
not been written to a flash ROM. command' (Y3).
1060H Flash ROM data error | The setting data in the flash ROM The control can be started with | Write the setting data again with a
are faulty. non-wired hardware logic. configuration tool. Take measures to
reduce noise with a shielded cable
for connection.
If the error occurs again, the
possible cause is a failure of the
module. Please consult your local
Mitsubishi representative.
1061H Trigger setting data The trigger setting data in the flash | The trigger setting becomes Write the trigger setting again with a
error ROM are faulty. disabled, and thus the logic configuration tool. Take measures to
analyzer function cannot be reduce noise with a shielded wire for
started. connection.
If the error occurs again, the
possible cause is a failure of the
module. Please consult your local
Mitsubishi representative.
1080H Number of writes to a The number of writes to a flash The control of hardware logic Any further writes to a flash ROM
flash ROM over error ROM has exceeded 10000 times. can be started. may not be reflected correctly.
1081H Number of trigger The number of trigger setting writes | The logic analyzer function can | Any further trigger setting writes to a

setting writes over error

to a flash ROM has exceeded
10000 times.

be started.

flash ROM may not be reflected
correctly.
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Error code

(hexadecimal)

Error name

Description and cause

Operation at the error

Action

109CH SSI encoder block & The positive and negative of the Position data from the encoder | Check the external wiring for the
DATA signal wire DATA signal wire are reversely cannot be received properly. DATA signal.
reverse error connected.
10ACH SSI encoder block & The DATA signal input state is Low Check the SSI transmission speed
DATA signal error at the start of data transfer, or is and SSI code length. In addition,
High just after the transfer is consider the possibility of noise
completed. effects. Check the cable laying,
shielding, and cable length.
10BOH SSI encoder block < A parity error has occurred. Check the external wiring to the SSI
parity error encoder and settings of the SSI
encoder block.
10COH Trigger start error at The trigger start request was issued | "Trigger status monitor' Write the trigger setting with a
trigger setting disabled | while the trigger setting for the logic | (Un\G123) remains set to configuration tool and issue the
analyzer function was disabled. Trigger stop (0). trigger start request.
10C1H Trigger start error The trigger start request was issued | 'Trigger status monitor' Issue the trigger start request after
during simulation while the simulation was being (Un\G123) remains set to the simulation execution is
execution executed. Trigger stop (0). completed.
10DOH Hardware logic setting | The continuous logging was started | The continuous logging is not Start the continuous logging with the
error at the start of with the following settings started. following settings not configured in
continuous logging configured in the hardware logic in the hardware logic.
operation. * "User Address" is assigned to
« "User Address" is assigned to Hardware logic area (High speed
Hardware logic area (High speed area) (Un\G1000 to Un\G1029)
area) (Un\G1000 to Un\G1029) + SSl encoder block
« SSI encoder block (When using "User Address", assign
it to Hardware logic area (Low
speed area) (Un\G1030 to
Un\G1099).)
10D1H Continuous logging The continuous logging was started | The continuous logging is not Start the continuous logging after
start error during during simulation. started. the completion of the simulation.
simulation
10D2H Continuous logging The continuous logging was started | The continuous logging is not Start the continuous logging after
start error with the logic | while the logic analyzer function was | started. the logic analyzer function is
analyzer function operating. stopped.
operating (Check that Trigger stop (0) is
stored in 'Trigger status monitor'
(Un\G123) to confirm that the logic
analyzer function is stopped.)
10D3H Continuous logging The continuous logging was started | The continuous logging is not The continuous logging function
start error during inter- | when this module was set as the started. cannot be used when this module is
module synchronization | inter-module synchronization target. set as the inter-module
synchronization target.
To use the continuous logging
function, set this module as a non-
target of inter-module
synchronization in "Inter-module
Synchronization Setting" of "System
Parameter".
10D4H Continuous logging The continuous logging was started | The continuous logging is not Start the continuous logging after
start error with while the hardware logic control was | started. the start of hardware logic control.
hardware logic control stopped.
stopped
10D5H Trigger start error The trigger start request was issued | The logic analyzer function is Issue the trigger start request after
during continuous from a program during continuous not started. the continuous logging is stopped.
logging logging.
10D6H Continuous logging Avalue other than 1pus (0) to 1000us | The continuous logging is not Set Continuous logging cycle setting
cycle setting range (3) is set in Continuous logging started. to a value within 1us (0) to 1000us
error cycle setting. (3).
10D7H Continuous logging The continuous logging was started | The continuous logging is not Start the continuous logging after

start error during
ADCValue logging

while the ADCValue logging was
being executed.

started.

the ADCValue logging is stopped.
(Check that Disabled (0) is stored in
'No.A ADCValue logging enable/
disable monitor' (Un\G170,
Un\G180) to confirm that the A/D
conversion value logging function is
stopped.)
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Error code
(hexadecimal)

Error name

Description and cause

Operation at the error

Action

10EO0H

A/D conversion value
logging function start
error during inter-
module synchronization

The A/D conversion value logging
function was set to be enabled when
this module was set as the inter-
module synchronization target.

The ADCValue logging is not
started.

The A/D conversion value logging
function cannot be used when this
module is set as the inter-module
synchronization target.

To use the A/D conversion value
logging function, set this module as
a non-target of inter-module
synchronization in "Inter-module
Synchronization Setting" of "System

Parameter”.
10E1H Analog input module The slot set in 'Analog input module | The ADCValue logging is not Set 'Analog input module mounting
mounting slot number mounting slot number setting' started. slot number setting' (Un\G140) to
setting error (Un\G140) is an empty slot or a slot the number of the slot where the
where a module other than the target analog input module is
target analog input module is mounted.
mounted.
10E2H Analog input module An error has occurred on The ADCValue logging is Do not replace the target analog
communication error communications between modules. | stopped. input module using the online
Or the ADCValue logging was module change.
executed while the target analog The module may be affected by
input module was in the process of noise if the error has occurred with a
the online module change. cause other than the above. Check
and adjust the cable wiring and the
installation environment of the
programmable controllers, and
restart the system. If the error
occurs again even after the
adjustment, the possible cause is a
failure of the module. Please consult
your local Mitsubishi representative.
110AH No.A ADCValue A value other than 0 to 7 is set in No.A ADCValue logging is not | Set 'No.A ADCValue logging
logging counter setting | 'No.A ADCValue logging counter started. counter setting' (Un\G151,
error setting' (Un\G151, Un\G161). Un\G161) to a value within 0 to 7.
111 AH No.A ADCValue A value out of the range is set in No.A ADCValue logging is not | Set 'No.A ADCValue logging
logging channel setting | 'No.A ADCValue logging channel started. channel setting' (Un\G152,
error setting' (Un\G152, Un\G162). Un\G162) to a value within the
following ranges.
* Analog input module with four
channels: CH1 (0) to CH4 (3)
* Analog input module with eight
channels: CH1 (0) to CH8 (7)
112AH No.A ADCValue A value other than OH to BH is setin | 'No.A ADCValue logging area Set 'No.A ADCValue logging area
logging area switching | 'No.A ADCValue logging area switching condition setting' switching external input setting'
external input setting switching external input setting' becomes Disable external input | (Un\G156, Un\G166) to a value
error (Un\G156, Un\G166). (0). within OH to BH.
17EQOH Module-specificbackup | The hardware logic cannot be The hardware logic stored in The module-specific backup
parameter restore error | restored with the module-specific the flash ROM in the new parameter file may be damaged.
backup parameter. module after online module Execute "Write to Module (execution
change becomes valid. + flash ROM)".
17E1H Module-specificbackup | The module-specific backup The hardware logic stored in Check the free space on the data
parameter creation parameter was not created. the flash ROM in the new memory of the control CPU and the
error module after online module SD memory card, and execute
change becomes valid. "Write to Module (execution + flash
ROM)" again.
2600H Inter-module It was detected that the processing | The operations differ depending | Correct settings to extend the inter-

synchronization cycle
crossing over error

was performed across the cycles
with the inter-module
synchronization function operating.

on the setting of "Hardware
logic control selection during
synchronization error
occurrence”.

For details, refer to the
following.

=" Page 60 Inter-Module
Synchronization Function

module synchronization cycle or
reduce the number of steps of the
inter-module synchronous interrupt
program.
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Error code Error name Description and cause Operation at the error Action
(hexadecimal)
2601H Inter-module It was detected that the processing | The control of hardware logic Execute the El instruction in the
synchronization cycle of a cycle was skipped with the stops regardless of the setting main program and enable an
skip error inter-module synchronization of "Hardware logic control interrupt.
function operating. selection during Correct settings to extend the inter-
synchronization error module synchronization cycle or
occurrence". reduce the number of steps of the
inter-module synchronous interrupt
program.
If the error occurs again even after
the above actions are taken, the
possible cause is a failure of the
module. Please consult your local
Mitsubishi representative.
2610H Inter-module A synchronization loss was detected | The operations differ depending | The module may be affected by
synchronization signal with the inter-module on the setting of "Hardware noise. Check and adjust the cable
error synchronization function operating. | logic control selection during wiring and the installation
synchronization error environment of the programmable
occurrence". controllers, and restart the system. If
For details, refer to the the error occurs again even after the
following. adjustment, the possible cause is a
=5~ Page 60 Inter-Module failure of the module. Please consult
Synchronization Function your local Mitsubishi representative.
3001H Hardware error A hardware error has occurred. The control of hardware logic Turn off and on the power, or reset

stops.

the CPU module.

If the error occurs again, the
possible cause is a failure of the
module. Please consult your local
Mitsubishi representative.
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APPENDICES

Appendix 1 Module Label

The functions of the flexible high-speed 1/O control module can be set with module labels.

Module labels of /O signals

The module label names of I/O signals are defined as follows.

"Module name"_"Module number".b"Label name" or "Module name"_"Module nhumber".b"Label name"_D

RD40PDO01_1.bModuleREADY_D

HEModule name

The character string of a module model name is given.

EModule number

A number starting from 1 is added to identify modules that have the same module name.

HLabel name
The label identifier unique to a module is given.

m D

This string indicates that the module label is for the direct access input (DX) or direct access output (DY). A module label

without the string is for the input (X) or output (Y) of the refresh processing.

Module labels of buffer memory areas

The module label name of a buffer memory area is defined with the following structure:

"Module name"_"Module number"."Data type"_D["Logging condition number"]."Data type"'Label name"_D

[Ex]

RD40PDO01_1.uLatestErrorCode_D

RD40PDO01_1.stnADCValueLogging_Parameter_D[1].uLoggingEnableDisableSetting_D

EModule name

The character string of a module model name is given.

HEModule number

A number starting from 1 is added to identify modules that have the same module name.

EData type

The data type to sort a buffer memory area is given. Each data type is as follows:

Data type

Description

stnADCValueLogging_Monitor

A/D conversion value logging function monitor

stnADCValuelLogging_Control

A/D conversion value logging function control

stnADCValueLogging_Parameter

A/D conversion value logging function parameter

HLogging condition number

The number of the logging condition of the A/D conversion value logging function is given.
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EData type

The string that represents the data size of a buffer memory area is given. Each data type is as follows:

Data type Description

u Word [Unsigned]/Bit string [16-bit]
w Word [Signed]

d Double word [Signed]

ELabel name
The label identifier unique to a module is given.

ED
This string indicates that the module label is for the direct access. Values that are read from or written to the module label is
reflected in the module instantly.
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Appendix 2 1/0 Signals
List of I/O signals

The following tables list the 1/0 signals of the flexible high-speed I/O control module.

For details on the I/O signals, refer to the following.
[=5~ Page 255 Details of input signals
(=5~ Page 260 Details of output signals

Point}3

» The I/0 numbers (X/Y) listed below are shown on the assumption that the start I/O number of the flexible
high-speed I/O control module is set to 0.

» The use prohibited signals listed below are used by the system and are not available for users. If a user
uses these signals (turning on), the performance of the flexible high-speed 1/0O control module is not
guaranteed.

Input signal

Device number Signal name

X0 Module READY

X1, X2 Use prohibited

X3 Operating condition settings batch-reset complete flag
X4 Hardware logic control flag

X5, X6 Use prohibited

X7 Hardware logic control stop flag at disconnection

X8 to XC Use prohibited

XD No.1 ADCValue logging area switching request complete flag
XE No.2 ADCValue logging area switching request complete flag
XF Error flag

X10 INO

X11 IN1

X12 IN 2

X13 IN3

X14 IN 4

X15 IN5

X16 IN6

X17 IN7

X18 IN8

X19 IN9

X1A INA

X1B INB

X1C to X1F Use prohibited
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Output signal

Device number Signal name
Y0 toY2 Use prohibited
Y3 Operating condition settings batch-reset command
Y4 Hardware logic control start request
Y5 Hardware logic control stop request
Y6 Hardware logic control stop signal at disconnection
Y7 Hardware logic control stop flag clear request at disconnection
Y8toYC Use prohibited
YD No.1 ADCValue logging area switching request
YE No.2 ADCValue logging area switching request
YF Error clear request
Y10 General command 0
Y11 General command 1
Y12 General command 2
Y13 General command 3
Y14 General command 4
Y15 General command 5
Y16 General command 6
Y17 General command 7
Y18 General command 8
Y19 General command 9
Y1A General command A
Y1B General command B
Y1C General command C
Y1D General command D
Y1E General command E
Y1F General command F
APPX
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Details of input signals

The following describes the details of the input signals for the flexible high-speed I/O control module which are assigned to the
CPU module.

The I/O numbers (X/Y) in this section apply when the start I/O number of the flexible high-speed I/O control module is set to
o

Module READY

This signal turns on when the control is ready after the CPU module is powered on or is reset.
In the following case, 'Module READY" (X0) turns off.
* When a watchdog timer error has occurred in the flexible high-speed 1/0 control module (The control is not performed.)

HDevice number
The following shows the device number of this input signal.

Signal name Device number

Module READY X0

Operating condition settings batch-reset complete flag

When the setting of the execution memory is reset with the value stored in the flash ROM in the flexible high-speed I/O control

module, this signal is used as an interlock to turn on or off 'Operating condition settings batch-reset command' (Y3).

* When 'Operating condition settings batch-reset command' (Y3) is turned on, this signal turns on. When the reset of the
hardware logic setting is completed with an error, this signal also turns on.

* When 'Operating condition settings batch-reset command' (Y3) is turned off, this signal turns off.

ON

"Module READY" (X0) OFF

'Operating condition ON
settings batch-reset
complete flag' (X3) OFF Y b

'Operating condition " ,
settings batch-reset NN \\A ‘
command' (Y3) OFF \

User Address (monitor) ) ) ! ! . .
(Un\Gxx) Monitor of setting A 3 ! Monitor of setting B

Value of the hardware logic Setting A ." ><¢«’ Setting B

<

Value of the flash ROM Setting B

--------- » Performed in the flexible high-speed I/0 control module
——— » Performed in the program

HDevice number
The following shows the device number of this input signal.

Signal name Device number

Operating condition settings batch-reset complete flag X3
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Hardware logic control flag

While the hardware logic is operating, 'Hardware logic control flag' (X4) is on.

HON of 'Hardware logic control flag' (X4)

In the following states, this signal turns on.

* When 'Hardware logic control start request' (Y4) is turned on

* When the hardware logic control start request is issued with the configuration tool

BOFF of 'Hardware logic control flag' (X4)
In the following states, this signal turns off.
* When the power supply is turned on
* When the CPU module is reset
* When 'Hardware logic control stop request’ (Y5) is turned on (If 'Hardware logic control start request' (Y4) and 'Hardware
logic control stop request' (Y5) are turned on at the same time, 'Hardware logic control stop request' (Y5) takes priority and
'Hardware logic control flag' (X4) is not turned on.)
* When the hardware logic control stop request is issued with the configuration tool
* From when the "Write to Module (execution memory)" or "Write to Module (execution + flash ROM)" is executed with the
configuration tool until the hardware logic control restarts
» When the simulation is executed with the configuration tool
* When 'Hardware logic control stop flag at disconnection' (X7) turns on
* When "Hardware logic control stop" is set for "Hardware logic control selection during synchronization error occurrence"
and the inter-module synchronization cycle crossing over error (error code: 2600H) or inter-module synchronization signal
error (error code: 2610H) occurs
* When an inter-module synchronization cycle skip error (error code: 2601H) occurs
» When a stop error occurs in the control CPU

ON

'Hardware logic control
start request' (Y4) OFF S

'Hardware logic control K
stop request' (Y5) OFF

flag' (X4) OFF

1
T

ON
'Hardware logic control ‘\‘

Operating status Stopped \>< Operating >< Stopped

fffffffff » Performed in the flexible high-speed 1/0 control module
—— » Performed in the program

HDevice number
The following shows the device number of this input signal.

Signal name Device number

Hardware logic control flag X4
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Hardware logic control stop flag at disconnection
« This signal is enabled when "Enable" is set for "Hardware logic control at disconnection enable/disable" in "Application

setting".
» When 'Hardware logic control stop signal at disconnection' (Y6) is turned off during hardware logic control, the hardware
logic control is stopped and this signal turns on. When 'Hardware logic control stop signal at disconnection' (Y6) is turned

off while the hardware logic control is stopped, this signal does not turn on.
» When 'Hardware logic control stop flag clear request at disconnection' (Y7) is turned on, this signal turns off.

* When 'Hardware logic control start request' (Y4) is turned on while this signal is on, the request is ignored. Turn off this
signal by turning on 'Hardware logic control stop flag clear request at disconnection' (Y7). Then, turn on 'Hardware logic

Cyclic transmission

control start request' (Y4).
Cyclic transmission Disconnected A
being performed

Data link status of the remote
being performed

head module
ON
'Hardware logic control stop
signal at disconnection' (Y6) \OFF
‘\
\
. H ON
'Hardware logic control stop "
flag clear request at " N
disconnection' (Y7) OFF :',’I \
ON o :
'Hardware logic control flag' g “‘ ,,'
(x4) : OFF ;
"\ ON \
“ .l

'Hardware logic control stop
OFF

flag at disconnection' (X7)
» Performed in the flexible high-speed 1/0 control module

———» Performed in the program

EDevice number
The following shows the device number of this input signal

Device number

X7

Signal name

Hardware logic control stop flag at disconnection
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No.O ADCValue logging area switching request complete flag

If trigger switching is set as the switching method for the ADCValue logging data storage area, when switching of the logging
side is completed, this flag turns on. No.O is the number of the logging condition of the A/D conversion value logging function.
The device used depends on whether this input signal is No.1 or No.2.

The maximum time taken to switch the logging side is 100us.

ON

'No.1 ADCValue logging
area switching request' M. M-~
(YD) OFF T < :

ON) /.~
'No.1 ADCValue logging s
area switching request L7 v 'y
complete flag' (XD) OFF s .
Logging performing side A side >< Switching >< B side

100us maximum

--------- » Performed in the flexible high-speed 1/O control module
——— > Performed in the program

HDevice number
The following shows the device number of this input signal.

Signal name Device number
No.1 ADCValue logging area switching request complete flag XD
No.2 ADCValue logging area switching request complete flag XE
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Error flag

This signal turns on when an error occurs.

‘Latest error code' (Un\G100) 0 >< Error >< 0
.'/ ON :‘\
'Error flag' (XF) OFF s \“\ I/’ OFF
ON \", \‘.
'Error clear request' (YF) OFF —"‘ ‘ \\b

OFF

» Performed in the flexible high-speed 1/O control module
—— » Performed in the program

BOFF of 'Error flag' (XF)

When the error cause has been eliminated and 'Error clear request' (YF) is turned on and off, the following flag and error code

are cleared.
« 'Error flag' (XF)
« 'Latest error code' (Un\G100)

When 'Clear setting of error history' (Un\G8002) is set to Clear the history. (1), Error history No. O (Un\G8010 to Un\G8169) is

also cleared.

HEDevice number

The following shows the device number of this input signal.

Signal name

Device number

Error flag

XF

INOtoINB

Set input values to external input blocks ("IN 0" to "IN B").

EDevice number
The following shows the device number of this input signal.

Signal name

INOtoINB

Device number

X10to X1B
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Details of output signals

The following describes the details of the output signals for the flexible high-speed 1/0 control module which are assigned to
the CPU module.

The I/O numbers (X/Y) in this section apply when the start I/O number of the flexible high-speed I/O control module is set to
v

Operating condition settings batch-reset command

This signal is used to reset the setting of the execution memory with the value stored in the flash ROM in the flexible high-
speed /O control module. When this signal is turned on, the values in the execution memory and Hardware logic area
(Un\G1000 to Un\G1099) are reset to the values stored in the flash ROM.

For the timing of turning on and off this signal, refer to the following.

[=5~ Page 255 Operating condition settings batch-reset complete flag

HPrecautions

» Turn on this signal while the hardware logic is stopped. When this signal is turned on in the operation of the hardware logic,
the reset error during hardware logic control (error code: 1020H) occurs. The setting of the hardware logic is not reset and
the operation of the hardware logic continues.

* When no data has been written to the flash ROM and this signal is turned on, the reset error without any data writes to a
flash ROM (error code: 1040H) occurs.

EDevice number
The following shows the device number of this output signal.

Signal name Device number

Operating condition settings batch-reset command Y3

Hardware logic control start request

This signal is used to start the operation of the hardware logic. Because the operation of the hardware logic is stopped when
the power supply is turned on, this signal needs to be turned on to start the operation.

When the auto trigger of the logic analyzer function is enabled, a trigger start request is issued at the same time as when the
hardware logic control is started.

For the timing of turning on and off this signal, refer to the following.

[=5~ Page 256 Hardware logic control flag

HDevice number
The following shows the device number of this output signal.

Signal name Device number

Hardware logic control start request Y4
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Hardware logic control stop request
This signal is used to stop the operation of the hardware logic. When the operation of the hardware logic is stopped by turning
on this signal, the count value is reset. To stop only the count operation without resetting the count value, set "OFF" for "Count

Enable" of the counter timer block.

When the hardware logic control is stopped while Trigger ready (1) is stored in 'Trigger status monitor' (Un\G123), the logic
analyzer function is stopped. In addition, Trigger stop (0) is stored in 'Trigger status monitor' (Un\G123).

For the timing of turning on and off this signal, refer to the following.

[Z=~ Page 256 Hardware logic control flag

EDevice number
The following shows the device number of this output signal.

Signal name Device number

Hardware logic control stop request Y5
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Hardware logic control stop signal at disconnection
This signal is enabled when "Enable" is set for "Hardware logic control at disconnection enable/disable” in "Application

setting".
Under the condition where the remote head module is not mounted, do not set "Enable" for "Hardware logic control at

disconnection enable/disable" in "Application setting". If "Enable" is set, this signal needs to be on at the start of the hardware

logic control.

EStarting the hardware logic control
When "Hardware logic control at disconnection enable/disable" is set to "Enable" and both of the following conditions are

satisfied, the hardware logic control is started.

* When this signal is on

* When 'Hardware logic control start request' (Y4) is turned on

EStopping the hardware logic control

When any of the following conditions is satisfied, the hardware logic control is stopped.

* When this signal is turned off
* When 'Hardware logic control stop request' (Y5) is turned off while this signal is on

ON

'Hardware logic control stop
signal at disconnection' (Y6) OFF

'Hardware logic control start
request' (Y4) OFF \‘ !

'Hardware logic control stop , ,
request' (Y5) OFF K !

'Hardware logic control flag' ‘A
(X4) OFF *

Operating status Stopped >< Operating >< Stopped

» Performed in the flexible high-speed 1/0 control module

———— Performed in the program

EDevice number
The following shows the device number of this output signal.

Signal name Device number

Y6

Hardware logic control stop signal at disconnection

APPX
262 Appendix 2 1/O Signals



Hardware logic control stop flag clear request at disconnection

This signal is enabled when "Enable" is set for "Hardware logic control at disconnection enable/disable” in "Application

setting".

Turn on and off this signal to turn off '"Hardware logic control stop flag at disconnection' (X7).
For the timing of turning on and off this signal, refer to the following.

(==~ Page 257 Hardware logic control stop flag at disconnection

EDevice number
The following shows the device number of this output signal.

Signal name Device number

Hardware logic control stop flag clear request at disconnection Y7

No.[O ADCValue logging area switching request

If trigger switching is set as the switching method for the ADCValue logging data storage area, when the logging side
switches, this flag turns on and off again. No.O is the number of the logging condition of the A/D conversion logging function.
The device used depends on whether this output signal is No.1 or No.2.

For the timing of turning on and off this signal, refer to the following.
[=5~ Page 258 No.O ADCValue logging area switching request complete flag

HDevice number
The following shows the device number of this output signal.

Signal name Device number
No.1 ADCValue logging area switching request YD
No.2 ADCValue logging area switching request YE

Error clear request

Turn on and off this signal to clear 'Error flag' (XF), 'Latest error code' (Un\G100), and Error history No. O (Un\G8010 to
Un\G8169).

For the timing of turning on and off this signal, refer to the following.

[=5~ Page 259 Error flag

HDevice number
The following shows the device number of this output signal.

Signal name Device number

Error clear request YF

General command 0 to General command F

Signals in the hardware logic can be controlled from a program.
Turning on or off 'General command 0 to General command F' (Y10 to Y1F) outputs the internal signals of the hardware logic

from 'Y device terminals.
For details on the Y device terminals, refer to the following.
(=5~ Page 148 Y device terminal

HDevice number
The following shows the device number of this output signal.

Signal name Device number

General command 0 to General command F Y10 to Y1F
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Appendix 3 Buffer Memory Areas

List of buffer memory addresses

The following table lists the buffer memory addresses of the flexible high-speed I/O control module. For details on the buffer
memory areas, refer to the following.

[=5~ Page 268 Details of buffer memory areas

The buffer memory areas of the flexible high-speed 1/0 control module are classified by the following data types.

Data type Description
Control data Description Use this data to control the flexible high-speed 1/O control module.
Read/write attribute Data can be read and written from/to this area.
Setting method Set this data using an engineering tool or in a program.
Setting timing As soon as values are changed, the set values are enabled.
Monitor data Description Use this data to monitor the status of the flexible high-speed /O control module.
Read/write attribute Reading data is only allowed. Writing data is not allowed.

Setting method —

Setting timing —

Setting data Description Set this data according to the connected device and the application of the system.
Read/write attribute Data can be read and written from/to this area.
Setting method Set this data using the engineering tool or the configuration tool.
Setting timing After changing values, turn on and off 'Hardware logic control start request' (Y4) to enable the set
values.
Pointp

Do not write data to the system areas and areas whose data types are monitor in the buffer memory. Writing
data into these areas can cause the malfunction of the module.

Address Address Name Default Data type | Auto
(decimal) (hexadecimal) value™ refresh
0to 99 OH to 63H System area — — —
100 64H Latest error code 0 Monitor O
101 65H System area — — —
102 66H Cumulative number of write accesses to a flash ROM 0 Monitor —
103 67H

104 to 109 68H to 6DH System area — — —
110, 11 6EH, 6FH SSiI receive data monitor 0 0 Monitor —
112, 113 70H, 71H System area — — —
114, 115 72H, 73H SSI receive data monitor 1 0 Monitor —
116 to 119 74H to 77H System area — — —
120 78H Trigger start request 0 Control —
121 79H Trigger stop request 0 Control —
122 7AH Trigger setting status monitor 0 Monitor —
123 7BH Trigger status monitor 0 Monitor —
124 7CH Sampling data acquired flag 0 Monitor —
125to0 127 7DH to 7FH System area — — —
128, 129 80H, 81H Cumulative number of trigger setting writes 0 Monitor —
130 to 139 82H to 8BH System area — — —
140 8CH Analog input module mounting slot number setting 0 Setting —
141 to 144 8DH to 90H System area — — —
145 91H Analog input module mounting slot number setting monitor 0 Monitor —
146 to 149 92H to 95H System area — — —
150 96H No.1 ADCValue logging enable/disable 0 Setting —
151 97H No.1 ADCValue logging counter setting 0 Setting —
152 98H No.1 ADCValue logging channel setting 0 Setting —
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Address Address Name Default Data type | Auto
(decimal) (hexadecimal) value™ refresh
153 99H No.1 ADCValue logging target setting 0 Setting —
154 9AH No.1 ADCValue logging area switching method setting 0 Setting —
155 9BH No.1 ADCValue logging area switching condition setting 0 Setting —
156 9CH No.1 ADCValue logging area switching external input setting OH Setting —
157 to 159 9DH to 9FH System area — — —
160 AOH No.2 ADCValue logging enable/disable 0 Setting —
161 A1H No.2 ADCValue logging counter setting 0 Setting —
162 A2H No.2 ADCValue logging channel setting 0 Setting —
163 A3H No.2 ADCValue logging target setting 0 Setting —
164 A4H No.2 ADCValue logging area switching method setting 0 Setting —
165 A5H No.2 ADCValue logging area switching condition setting 0 Setting —
166 A6H No.2 ADCValue logging area switching external input setting OH Setting —
167 to 169 AT7H to A9H System area — — —
170 AAH No.1 ADCValue logging enable/disable monitor 0 Monitor —
171 ABH No.1 ADCValue logging counter setting monitor 0 Monitor —
172 ACH No.1 ADCValue logging channel setting monitor 0 Monitor —
173 ADH No.1 ADCValue logging target setting monitor 0 Monitor —
174 AEH No.1 ADCValue logging area switching method setting monitor 0 Monitor —
175 AFH No.1 ADCValue logging area switching condition setting monitor 0 Monitor —
176 BOH No.1 ADCValue logging area switching external input setting monitor OH Monitor —
177 to 179 B1H to B3H System area — — —
180 B4H No.2 ADCValue logging enable/disable monitor 0 Monitor —
181 BSH No.2 ADCValue logging counter setting monitor 0 Monitor —
182 B6H No.2 ADCValue logging channel setting monitor 0 Monitor —
183 B7H No.2 ADCValue logging target setting monitor 0 Monitor —
184 B8H No.2 ADCValue logging area switching method setting monitor 0 Monitor —
185 B9H No.2 ADCValue logging area switching condition setting monitor 0 Monitor —
186 BAH No.2 ADCValue logging area switching external input setting monitor OH Monitor —
187 to 189 BBH to BDH System area — — —
190 BEH No.1 ADCValue logging data storage monitor 0 Monitor —
191 BFH No.1 ADCValue logging data A side storage flag 0 Control —
192 COH No.1 ADCValue logging data B side storage flag 0 Control —
193 C1H No.1 ADCValue logging data A side storage count value 0 Monitor —
194 C2H No.1 ADCValue logging data B side storage count value 0 Monitor —
195 C3H No.1 ADCValue logging reset request 0 Control —
196 to 199 C4H to C7H System area — — —
200 C8H No.2 ADCValue logging data storage monitor 0 Monitor —
201 C9H No.2 ADCValue logging data A side storage flag 0 Control —
202 CAH No.2 ADCValue logging data B side storage flag 0 Control —
203 CBH No.2 ADCValue logging data A side storage count value 0 Monitor —
204 CCH No.2 ADCValue logging data B side storage count value 0 Monitor —
205 CDH No.2 ADCValue logging reset request 0 Control —
206 to 699 CEH to 2BBH System area — — —
700 to 715 2BCH to 2CBH Synchronization latch count value 0 Monitor O
716 to 999 2CCH to 3E7H System area — — —
1000 to 1029 3E8H to 405H Hardware logic area (High speed area) 0 Monitor/ —
control
1030 to 1099 406H to 44BH Hardware logic area (Low speed area) 0 Monitor/ —
control
1100 to 7999 44CH to 1F3FH System area — — —
8000 1F40H Latest address of error history 0 Monitor O
8001 1F41H System area — — —
8002 1F42H Clear setting of error history 0 Control —
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Address Address Name Default Data type | Auto
(decimal) (hexadecimal) value™ refresh
8003 to 8009 1F43H to 1F49H System area — — —
8010 1F4AH Error history No.1 Error code 0 Monitor —
8011 1F4BH Error time First two digits | Last two digits

of the year of the year
8012 1F4CH Month Day
8013 1F4DH Hour Minute
8014 1F4EH Second Day of the

week

8015 1F4FH Millisecond
8016 to 8019 1F50H to 1F53H System area — — —
8020 to 8025 1F54H to 1F59H Error history No.2 ‘ Same as Error history No.1 0 Monitor —
8026 to 8029 1F5AH to 1F5DH | System area — — —
8030 to 8035 1F5EH to 1F63H | Error history No.3 ‘ Same as Error history No.1 0 Monitor —
8036 to 8039 1F64H to 1F67H System area — — —
8040 to 8045 1F68H to 1F6DH | Error history No.4 ‘ Same as Error history No.1 0 Monitor —
8046 to 8049 1F6EH to 1F71H | System area — — —
8050 to 8055 1F72H to 1F77H Error history No.5 ‘ Same as Error history No.1 0 Monitor —
8056 to 8059 1F78H to 1F7BH | System area — — —
8060 to 8065 1F7CH to 1F81H | Error history No.6 ‘ Same as Error history No.1 0 Monitor —
8066 to 8069 1F82H to 1F85H System area — — —
8070 to 8075 1F86H to 1F8BH | Error history No.7 ‘ Same as Error history No.1 0 Monitor —
8076 to 8079 1F8CH to 1F8FH | System area — — —
8080 to 8085 1F90H to 1F95H | Error history No.8 ‘ Same as Error history No.1 0 Monitor —
8086 to 8089 1F96H to 1F99H System area — — —
8090 to 8095 1F9AH to 1F9FH | Error history No.9 ‘ Same as Error history No.1 0 Monitor —
8096 to 8099 1FAOH to 1FA3H | System area — — —
8100 to 8105 1FA4H to 1FA9H | Error history No.10 ‘ Same as Error history No.1 0 Monitor —
8106 to 8109 1FAAH to 1FADH | System area — — —
8110 to 8115 1FAEH to 1FB3H | Error history No.11 ‘ Same as Error history No.1 0 Monitor —
8116 to 8119 1FB4H to 1FB7H | System area — — —
8120 to 8125 1FB8H to 1FBDH | Error history No.12 ‘ Same as Error history No.1 0 Monitor —
8126 to 8129 1FBEH to 1FC1H | System area — — —
8130 to 8135 1FC2H to 1FC7H | Error history No.13 ‘ Same as Error history No.1 0 Monitor —
8136 to 8139 1FC8H to 1FCBH | System area — — —
8140 to 8145 1FCCH to 1FD1H | Error history No.14 ‘ Same as Error history No.1 0 Monitor —
8146 to 8149 1FD2H to 1FD5H | System area — — —
8150 to 8155 1FD6H to 1FDBH | Error history No.15 ‘ Same as Error history No.1 0 Monitor —
8156 to 8159 1FDCH to 1FDFH | System area — — —
8160 to 8165 1FEOH to 1FE5H | Error history No.16 ‘ Same as Error history No.1 0 Monitor —
8166 to 8169 1FE6H to 1FE9H | System area — — —
8170 1FEAH RUN LED status monitor 0 Monitor —
8171 1FEBH ERR LED status monitor 0 Monitor —
8172 1FECH System area — — —
8173 1FEDH Synchronization status monitor 0 Monitor O
8174 to 15007 1FEEH to 3A9FH | System area — — —
15008 3AAOH Continuous logging cycle setting 0 Control —
15009 3AA1TH Continuous logging start/stop request 0 Control —
15010 3AA2H Continuous logging status monitor 0 Monitor —
15011 3AA3H Continuous logging cycle monitor (us) 0 Monitor —
15012 3AA4H Continuous logging data A side storage flag 0 Control —
15013 3AA5H Continuous logging data B side storage flag 0 Control —
15014, 15015 3AA6H, 3AA7TH Continuous logging data points 0 Monitor —

15016 to 15019

3AA8H to 3AABH

System area
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Address Address Name Default Data type | Auto
(decimal) (hexadecimal) value™ refresh
15020 to 20139 | 3AACH to 4EABH | Continuous logging data storage area (A side) 0 Monitor —
20140 to 25259 | 4EACH to 62ABH | Continuous logging data storage area (B side) 0 Monitor —
25260 to 29999 | 62ACH to 752FH | System area — — —
30000 to 34095 | 7530H to 852FH No.1 ADCValue logging data storage area (A side) 0 Monitor —
34096 to 38191 | 8530H to 952FH No.1 ADCValue logging data storage area (B side) 0 Monitor —
38192 to 42287 | 9530H to A52FH No.2 ADCValue logging data storage area (A side) 0 Monitor —
42288 to 46383 | A530H to B52FH | No.2 ADCValue logging data storage area (B side) 0 Monitor —
46384 to 65535 | B530H to FFFFH | System area — — —
*1 The default value to be set after the power is turned on or the CPU module is reset.
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Details of buffer memory areas

The following section describes the details on the buffer memory areas of the flexible high-speed I/0 control module.

Latest error code

This area stores the latest error code detected in the flexible high-speed 1/O control module.

For details on the error codes, refer to the following.
[=5~ Page 247 List of Error Codes

HEHow to clear an error
Turn on and off 'Error clear request' (YF).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name

Buffer memory address

Latest error code

100

Cumulative number of write accesses to a flash ROM

This area stores the cumulative number of writes to a flash ROM. When a hardware logic is written to the flash ROM of the

flexible high-speed I/O control module with the configuration tool, the stored value is increased by one.

When the number of writes exceeds the allowable number of writes to the flash ROM (10000 times), the written hardware

logic data cannot be assured. To decrease the number of writes to the flash ROM, write hardware logics to the execution

memory for adjustment. After the adjustment is completed, write the hardware logic to the flash ROM.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name

Buffer memory address

Cumulative number of write accesses to a flash ROM

102, 103

SSI receive data monitor 0

Out of the data frames received from SSI encoder 0, the information for the number of bits specified with "Data Frame Length"

is stored in this area at the communication cycle of the SSI encoder.

The parity bit is not reflected to this area.

When the data frame length is smaller than 32 bits, the least significant bit of the data frame is stored in the bit 0 of Un\G110.

For details, refer to the following.
[Z=~ Page 153 SSI encoder block

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name

Buffer memory address

SSI receive data monitor 0

110, 111

SSI receive data monitor 1

Out of the data frames received from SSI encoder 1, the information for the number of bits specified with "Data Frame Length"

is stored in this area at the communication cycle of the SSI encoder.

The data to be stored in this area is the same as the one of 'SSI receive data monitor 0' (Un\G110, Un\G111).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name

Buffer memory address

SSl receive data monitor 1

114, 115
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Trigger start request

This area issues a trigger start request of the logic analyzer function.

When Start request (1) is set in "Trigger start request' (Un\G120) during the hardware logic control after the trigger setting has
been written to the flexible high-speed 1/O control module, the trigger status of the flexible high-speed I/O control module is
switched to the trigger ready. After the trigger status has been switched to the trigger ready, No request (0) is automatically
stored in "Trigger start request' (Un\G120).

Setting value Setting details
0 No request
1 Start request

* When a value other than the above is set, the value is handled as No request (0).

* When Start request (1) is set in "Trigger start request' (Un\G120) before the trigger setting is written to the flexible high-
speed I/O control module, a trigger start error at trigger setting disabled (error code: 10COH) occurs and the trigger status is
not switched to the trigger ready.

* When Start request (1) is set in 'Trigger start request' (Un\G120) during simulation, a trigger start error during simulation
execution (error code: 10C1H) occurs and the trigger status is not switched to the trigger ready.

* When Start request (1) is set in 'Trigger start request' (Un\G120) while Trigger ready (1) is stored in "Trigger status monitor'
(Un\G123), the trigger ready is continued.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name Buffer memory address

Trigger start request 120

Trigger stop request

This area clears the trigger ready of the logic analyzer function.

When Stop request (1) is set in 'Trigger stop request' (Un\G121) while Trigger ready (1) is stored in 'Trigger status monitor'
(Un\G123), the flexible high-speed 1/0 control module clears the trigger ready and the trigger status is switched to the trigger
stop. After the status has been switched to the trigger stop, No request (0) is automatically stored in 'Trigger stop request’
(Un\G121).

Setting value Setting details
0 No request
1 Stop request

* When a value other than the above is set, the value is processed as No request (0).
» When Stop request (1) is set in "Trigger stop request' (Un\G121) while Trigger stop (0) is stored in 'Trigger setting status
monitor' (Un\G122), the trigger stop is continued.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name Buffer memory address

Trigger stop request 121
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Trigger setting status monitor

This area stores the trigger setting status of the logic analyzer function.

Stored value Description

0 Trigger setting disable

1 Trigger setting enable (Auto trigger disable)
2 Trigger setting enable (Auto trigger enable)

» Write the trigger setting to the flexible high-speed I/O control module with the configuration tool. (=5~ Page 128 Logic
analyzer function)

« If the trigger setting is written to the flash ROM, the trigger setting is read from the flash ROM at power-on of the module. As
a result, Trigger setting enable (Auto trigger disable) (1) or Trigger setting enable (Auto trigger enable) (2) is stored in this
area at power-on of the module.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name Buffer memory address

Trigger setting status monitor 122

Trigger status monitor

This area stores the trigger status of the logic analyzer function.

Stored value Description
0 Trigger stop
1 Trigger ready

BStoring Trigger stop (0)

This value indicates a status in which generating sampling data by the logic analyzer function is stopped because of any of the

following conditions.

« After the trigger condition is satisfied, acquisition of sampling data is completed.

« Stop request (1) is stored in 'Trigger stop request' (Un\G121).

» Atrigger stop request from the configuration tool is received.

» The trigger is stopped due to simulation execution.

» The hardware logic control is stopped by a hardware logic control stop request from the configuration tool or 'Hardware
logic control stop request' (Y5).

» "Write to Module (execution memory)" or "Write to Module (execution + flash ROM)" is executed with the configuration tool.

EStoring Trigger ready (1)

This value indicates a status in which sampling data is being generated until the trigger condition is satisfied after a trigger

start request is received because of any of the following conditions.

« Start request (1) is stored in 'Trigger start request' (Un\G120) during the hardware logic control.

« Atrigger start request from the configuration tool is received during the hardware logic control.

* When the auto trigger is enabled, the hardware logic control is started by a hardware logic control start request from the
configuration tool or 'Hardware logic control start request' (Y4).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name Buffer memory address

Trigger status monitor 123
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Sampling data acquired flag

This area stores the sampling data acquisition status of the logic analyzer function.

Stored value Description
0 Sampling data is not acquired
1 Sampling data is acquired

» When the trigger is detected while Trigger ready (1) is stored in 'Trigger status monitor' (Un\G123), the flexible high-speed
I/0 control module generates sampling data. After the generation is completed, Sampling data is acquired (1) is stored in
'‘Sampling data acquired flag' (Un\G124).

While Sampling data is acquired (1) is stored in 'Sampling data acquired flag' (Un\G124), sampling data can be read.
When the value in 'Trigger start request’ (Un\G120) is changed from No request (0) to Start request (1), Sampling data is
not acquired (0) is stored in 'Sampling data acquired flag' (Un\G124).

When the simulation is executed, Sampling data is not acquired (0) is stored in 'Sampling data acquired flag' (Un\G124).
When "Write to Module (execution memory)" or "Write to Module (execution + flash ROM)" is executed with the
configuration tool, Sampling data is not acquired (0) is stored in 'Sampling data acquired flag' (Un\G124).

When 'Operating condition settings batch-reset command' (Y3) is turned on, Sampling data is not acquired (0) is stored in

'‘Sampling data acquired flag' (Un\G124).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name Buffer memory address

Sampling data acquired flag 124

Cumulative number of trigger setting writes

This area stores the cumulative number of writes of the trigger setting to a flash ROM. When the trigger setting is written to the
flash ROM of the flexible high-speed I/O control module with the setting tool, the stored value is increased by one. In addition,
when "Trigger Setting Delete" is clicked in the "Logic Analyzer" window of the configuration tool, the stored value is increased

by one.

When the number of writes exceeds the allowable number of writes to the flash ROM (10000 times), the written trigger setting
data cannot be assured. To decrease the number of writes to the flash ROM, write trigger settings to the execution memory for
adjustment. After the adjustment is completed, write the trigger setting to the flash ROM.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name Buffer memory address

Cumulative number of trigger setting writes 128, 129
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Analog input module mounting slot number setting

Set the slot number of the analog input module on the same base to be used for the A/D conversion value logging function.

ESetting range

The setting range is from 0 to 11. Set the slot number where the target analog input module is mounted.

If hardware logic control is started with the following settings, an analog input module mounting slot number setting error
(error code: 10E1H) occurs.

* An empty slot number in this area or the slot number of a module that is not the target analog input module is set.

» Enable (1) is set in 'No.O ADCValue logging enable/disable’ (Un\G150, Un\G160).

EMDefault value
The default value is 0.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name Buffer memory address

Analog input module mounting slot number setting 140

Analog input module mounting slot number setting monitor

The setting status of 'Analog input module mounting slot number setting' (UN\G140) can be monitored.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name Buffer memory address

Analog input module mounting slot number setting monitor 145

No.O ADCValue logging enable/disable

Set whether to enable or disable A/D conversion value logging.
This area is set using a different buffer memory depending on whether the signal is No.1 or No.2.

Setting value Setting details
0 Disable
1 Enable

If a value other than the above is set, the value is regarded as Enable (1).

EDefault value
The default value is Disable (0).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name Buffer memory address
No.1 ADCValue logging enable/disable 150
No.2 ADCValue logging enable/disable 160
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No.O ADCValue logging counter setting

Specify the multi function counter block to be used for the A/D conversion value logging function.

This area is set using a different buffer memory depending on whether the signal is No.1 or No.2.

ESetting range

The setting range is from 0 to 7. Set the number of the multi function counter block to be used.
If a value outside the setting range is set and hardware logic control is started, a No.O ADCValue logging counter setting error
(error code: 1100H) occurs. The A/D conversion value logging function for the No. where the error occurred is not executed.

EDefault value
The default value is multi function counter 0 (0).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name Buffer memory address
No.1 ADCValue logging counter setting 151
No.2 ADCValue logging counter setting 161

No.O ADCValue logging channel setting

Set the channel number of the analog input module to be used for the A/D conversion value logging function.

This area is set using a different buffer memory depending on whether the signal is No.1 or No.2.

ESetting range

The setting range varies depending on the target analog input module.

Analog input module Setting range Channel number corresponding to setting value

CHA1
CH2
CH3
CH4
CH5
CH6
CH7
CH8

R60AD4, R60ADH4 Oto3
R60ADV8, R60ADI8 Oto7

Nogahrwd 20

If a value outside the above setting range is set and hardware logic control is started, a No.O ADCValue logging channel
setting error (error code: 1110H) occurs. The A/D conversion value logging function for the No. where the error occurred is
not executed.

EDefault value
The default value is CH1 (0).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name Buffer memory address
No.1 ADCValue logging channel setting 152
No.2 ADCValue logging channel setting 162

APPX
Appendix 3 Buffer Memory Areas 273



No.OO ADCValue logging target setting

Set the logging target data of the analog input module to be used for the A/D conversion value logging function.
This area is set using a different buffer memory depending on whether the signal is No.1 or No.2.

Setting value Setting details
0 Digital output value
1 Digital operation value

If a value other than the above is set, the value is regarded as Digital operation value (1).
Depending on the analog input module used, digital output values may not be output. Even if A/D conversion value logging is
executed in this state, no error occurs. The value for A/D conversion value logging is always 0.

EDefault value
The default value is Digital output value (0).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name Buffer memory address
No.1 ADCValue logging target setting 153
No.2 ADCValue logging target setting 163

No.O ADCValue logging area switching method setting

Set the switching method of the ADCValue logging data storage area (A side/B side) to be used for the A/D conversion value
logging function.
This area is set using a different buffer memory depending on whether the signal is No.1 or No.2.

Setting value Setting details
0 Automatic switching
1 Trigger switching

If a value other than the above is set, the value is regarded as Trigger switching (1).
For details on the switching methods, refer to the following.
[Z=~ Page 37 Operation during A/D conversion value logging

EDefault value
The default value is Automatic switching (0).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name Buffer memory address
No.1 ADCValue logging area switching method setting 154
No.2 ADCValue logging area switching method setting 164
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No.O ADCValue logging area switching condition setting

If Trigger switching (1) is set to 'No.OO ADCValue logging area switching method setting' (Un\G154, Un\G164), set the
switching condition for the ADCValue logging data storage area.

This area is set using a different buffer memory depending on whether the signal is No.1 or No.2.

Setting value Setting details
0 Disable external input
1 Enable external input

« If a value other than the above is set, the value is regarded as Enable external input (1).

» By setting Enable external input (1) in this area the ADCValue logging data storage area can be switched by turning on the
external input block. Specification of the external input block to be used is set with 'No.[0 ADCValue logging area switching
external input setting' (Un\G156, Un\G166).

By setting Disable external input (0) in this area the ADCValue logging data storage area is switched by turning on 'No.OO
ADCValue logging area switching request' (YD, YE).

EDefault value
The default value is Disable external input (0).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name Buffer memory address
No.1 ADCValue logging area switching condition setting 1565
No.2 ADCValue logging area switching condition setting 165

No.O ADCValue logging area switching external input setting

When Enable external input (1) is set for 'No.O ADCValue logging area switching condition setting' (Un\G155, Un\G165), set
the external input block to be used for switching.
This area is set using a different buffer memory depending on whether the signal is No.1 or No.2.

ESetting range

The setting range is from OH to BH. Set the number of the external input block to be used.

If a value outside the setting range is set and hardware logic control is started, a No.[0 ADCValue logging area switching
external input setting error (error code: 11200H) occurs. However, the setting of 'No.O ADCValue logging area switching
condition setting' (Un\G155, Un\G165) for the No. where the error occurred is regarded as Disable external input (0).

EDefault value
The default value is IN 0 (OH).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name Buffer memory address
No.1 ADCValue logging area switching external input setting 156
No.2 ADCValue logging area switching external input setting 166
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No.O ADCValue logging enable/disable monitor

During hardware logic control, the setting status of 'No.O ADCValue logging enable/disable' (Un\G150, Un\G160) can be

monitored.

This area is set using a different buffer memory depending on whether the signal is No.1 or No.2.

Stored value Description
0 Disable
1 Enable

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name

Buffer memory address

No.1 ADCValue logging enable/disable monitor

170

No.2 ADCValue logging enable/disable monitor

180

No.O ADCValue logging counter setting monitor

During hardware logic control, the setting status of 'No.[O ADCValue logging counter setting' (Un\G151, Un\G161) can be
monitored. If Disable (0) is set in 'No.[O ADCValue logging enable/disable' (Un\G150, Un\G160), 0 is stored.

Stored value

Description

0

Counter_0

1

Counter_1

Counter_2

Counter_3

Counter_4

Counter_5

Counter_6

N|lo|loa|s~|w|N

Counter_7

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name

Buffer memory address

No.1 ADCValue logging counter setting monitor

171

No.2 ADCValue logging counter setting monitor

181
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No.OO ADCValue logging channel setting monitor

During hardware logic control, the setting status of 'No.O ADCValue logging channel setting' (Un\G152, Un\G162) can be
monitored. If Disable (0) is set in 'No.OO ADCValue logging enable/disable' (Un\G150, Un\G160), 0 is stored.

Stored value Description
0 CH1
1 CH2
CH3
CH4
CH5
CH6
CH7
CH8

N|[lo|la| M| w|N

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name Buffer memory address
No.1 ADCValue logging channel setting monitor 172
No.2 ADCValue logging channel setting monitor 182

No.O ADCValue logging target setting monitor

During hardware logic control, the setting status of 'No.[O ADCValue logging target setting' (Un\G153, Un\G163) can be
monitored. If Disable (0) is set in 'No.[O ADCValue logging enable/disable’ (Un\G150, Un\G160), 0 is stored.

Stored value Description
0 Digital output value
1 Digital operation value

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name Buffer memory address
No.1 ADCValue logging target setting monitor 173
No.2 ADCValue logging target setting monitor 183
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No.OO ADCValue logging area switching method setting monitor

During hardware logic control, the setting status of 'No.O ADCValue logging area switching method setting' (Un\G154,
Un\G164) can be monitored. If Disable (0) is set in 'No.[O ADCValue logging enable/disable' (Un\G150, Un\G160), O is stored.

Stored value

Description

0

Automatic switching

1

Trigger switching

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name

Buffer memory address

No.1 ADCValue logging area switching method setting monitor

174

No.2 ADCValue logging area switching method setting monitor

184

No.OO ADCValue logging area switching condition setting monitor

During hardware logic control, the setting status of 'No.[O ADCValue logging area switching condition setting' (Un\G155,
Un\G165) can be monitored. If Disable (0) is set in 'No.[O ADCValue logging enable/disable' (Un\G150, Un\G160), O is stored.

Stored value

Description

0

Disable external input

1

Enable external input

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name

Buffer memory address

No.1 ADCValue logging area switching condition setting monitor

175

No.2 ADCValue logging area switching condition setting monitor

185
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No.OO ADCValue logging area switching external input setting monitor

During hardware logic control, the setting status of 'No.O ADCValue logging area switching external input setting' (Un\G156,

Un\G166) can be monitored.

Stored value Description
OH INO
1H IN 1
2H IN 2
3H IN3
4H IN 4
5H IN5
6H IN6
7H IN7
8H IN 8
9H IN9
AH INA
BH INB

In the following cases, 0 is stored.

* Disable (0) is set in 'No.O ADCValue logging enable/disable' (Un\G150, Un\G160).
+ Disable external input (0) is set in '"No.O ADCValue logging area switching condition setting' (Un\G155, Un\G165).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name

Buffer memory address

No.1 ADCValue logging area switching external input setting monitor

176

No.2 ADCValue logging area switching external input setting monitor

186

No.O ADCValue logging data storage monitor

Whether the A/D conversion logging in progress is storing on A side or B side can be checked.

This area is monitored using a different buffer memory depending on whether the signal is No.1 or No.2.

Stored value

Description

0 Logging stopped (hardware logic control stopped)
1 A side storage in progress
2 B side storage in progress

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name

Buffer memory address

No.1 ADCValue logging data storage monitor

190

No.2 ADCValue logging data storage monitor

200
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No.O ADCValue logging data storage flag

During A/D conversion value logging, whether the storage of logging data to the ADCValue logging data storage area has
been completed can be checked.

This area has a flag for checking that data is stored in the first 4096 points (A side) and a flag to check that data is stored in
the last 4096 points (B side) of the ADCValue logging data storage area.

Stored value Description
0 Storage not completed
1 Storage completed

The operation of this area differs depending on the setting of 'No.[0 ADCValue logging area switching method setting'

(Un\G154, Un\G164).

« If Automatic switching (0) is set, then Storage completed (1) is stored every time logging data for the first 4096 points (A
side) or the last 4096 points (B side) has been stored.

« If Trigger switching (1) is set, storage completed (1) is stored every time the storage location is switched.

» When logging data storage in the file register of the CPU module is completed, set Storage not completed (0) in either of
the areas to accept the next storage flag.

EDefault value
The default value is Storage not completed (0).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name Buffer memory address
No.1 ADCValue logging data A side storage flag 191
No.1 ADCValue logging data B side storage flag 192
No.2 ADCValue logging data A side storage flag 201
No.2 ADCValue logging data B side storage flag 202

2 APPX
80 Appendix 3 Buffer Memory Areas



No.O ADCValue logging data storage count value

The number of data logged in the ADCValue logging data storage area during the execution of A/D conversion logging is

counted for each logging side.

ECount timing

» Each time A/D conversion value logging is executed, 1 is added to this area.

« If automatic switching is set as the ADCValue logging data storage area switching method, the value of this switching
destination area becomes 1 when the first A/D conversion value logging is executed after the logging side is switched.

HReset timing

The stored data count value is reset to 0 under the following conditions.

» Upon transitioning from hardware logic control stop to control start

* When 'No.OO ADCValue logging reset request' (Un\G195, Un\G205) is set from No request (0) to Reset request (1)

* When the logging side is switched after trigger switching has been set as the ADCValue logging data storage area
switching method

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name Buffer memory address
No.1 ADCValue logging data A side storage count value 193
No.1 ADCValue logging data B side storage count value 194
No.2 ADCValue logging data A side storage count value 203
No.2 ADCValue logging data B side storage count value 204

No.O ADCValue logging reset request

The status of A/D conversion value logging can be reset without stopping hardware logic control.
If No request (0) is changed to Reset request (1) for this area, A/D conversion value logging restarts from the beginning of

ADCValue logging data storage area A side.
In addition, 'No.O ADCValue logging data A side storage count value' (Un\G193, Un\G203) and 'No.O ADCValue logging data
B side storage count value' (Un\G194, Un\G204) are reset to 0.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name Buffer memory address
No.1 ADCValue logging reset request 195
No.2 ADCValue logging reset request 205
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Synchronization latch count value

This area stores the latch count value of the counter timer for each inter-module synchronization cycle. When this area is
referred to in an inter-module synchronous interrupt program, the latch count value synchronized among multiple modules
can be acquired.

When the inter-module synchronization function is not used, the default value (0) is stored.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory address Description
Multi function counter block Bit arrangement

700 Counter_0 Lower 16 bits
701 Upper 16 bits
702 Counter_1 Lower 16 bits
703 Upper 16 bits
704 Counter_2 Lower 16 bits
705 Upper 16 bits
706 Counter_3 Lower 16 bits
707 Upper 16 bits
708 Counter_4 Lower 16 bits
709 Upper 16 bits
710 Counter_5 Lower 16 bits
711 Upper 16 bits
712 Counter_6 Lower 16 bits
713 Upper 16 bits
714 Counter_7 Lower 16 bits
715 Upper 16 bits
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Hardware logic area

The monitor items and setting items of the hardware logic can be assigned to buffer memory addresses.

There are two types of areas for the buffer memory areas: High speed area and low speed area. For each area, the

addresses are assigned as follows.

Area Buffer memory address

Read/write cycle

Input terminal and parameter

Monitor

High speed area Un\G1000 to Un\G1029

« 100us cycle (Normal operation mode)
« Immediately after the completion of a

+ 100us cycle (Normal operation mode)
* 1ms cycle (Inter-module synchronous

synchronous interrupt program (Inter- mode)
module synchronous mode)
Low speed area Un\G1030 to Un\G1099 1ms 1ms
These items are also read or written when an interrupt signal is sent to the CPU module.
BAssignable monitor items and setting items
The following items can be assigned to these areas.
Block Type Variable name RW" Setting value/ | Description
Stored value
Counter timer block | Input terminal RUN/STOP R/W 0 Both the "RUN" and "STOP" terminals turn to Low.
1 The "RUN" terminal turns to High and the "STOP"
terminal turns to Low.
2 The "RUN" terminal turns to Low and the "STOP"
terminal turns to High.
3 Both the "RUN" and "STOP" terminals turn to High.
PRESET R/W 0 The "PRESET" terminal turns to Low.
1 The "PRESET" terminal turns to High.
Parameter Count Enable R/W 0 Count Enable is off.
1 Count Enable is on.
Upper Limit™2 R/W 3 Set the upper limit value.
Lower Limit2 R/W "3 Set the lower limit value.
Add Value™ RIW 3 Set the addition value.
Preset Value 2 R/W "3 Set the preset value.
Monitor Count Value™ "3 A count value is stored.
Latch Value™? "3 Alatch value is stored.
Overflow™ 0 No overflow occurs.
1 An overflow has occurred.
Underflow™ R 0 No underflow occurs.
1 An underflow has occurred.
Cam switch block Parameter Step No.0 R/W "3 Step No.O
Step No.1572 Step No.15
Comparison block Parameter Compare Value R/W 3 Value compared with a count value of the counter timer
External output Parameter Enable Forced Output R/W 0 The forced output is disabled.
block 1 The forced output is enabled.
Parameter Forced Output R/W 0 The forced output status of the external terminal is off
(0: OFF).
1 The forced output status of the external terminal is on
(1: ON).
Monitor External terminal R 0 The output status (0: OFF) of the external output
monitor terminal is stored.
1 The output status (1: ON) of the external output
terminal is stored.

*1 The output values of each block in the hardware logic are "R" and the input values of each block in the hardware logic are "R/W".
*2 Assign a parameter of two words (32 bits) to an even address.
*3 The setting and storage ranges are determined depending on the type of a counter timer block.
*4 The item cannot be assigned in a 16-bit counter timer block.
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Latest address of error history

This area stores the buffer memory address which has the latest error code among the addresses of Error history No. OO
(Un\G8010 to Un\G8169).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name Buffer memory address

Latest address of error history 8000

Clear setting of error history

Set whether to clear an error history when 'Error clear request' (YF) is turned on.

Clear setting of error history Setting value
Do not clear the history. 0
Clear the history. 1

EEnabling the setting

The setting is enabled immediately after a value is set in the buffer memory area.

EDefault value
The default value is Do not clear the history. (0).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name Buffer memory address

Clear setting of error history 8002
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Error history

This area stores up to 16 errors that have occurred in the module.

For details on the error history function, refer to the following.

[=5~ Page 73 Error History Function

b15 to b8 b7 to b0
Un\G8010 Error code
Un\G8011 First two digits of the year Last two digits of the year
Un\G8012 Month Day
Un\G8013 Hour Minute
Un\G8014 Second Day of the week
Un\G8015 Millisecond (higher-order digits) Millisecond (lower-order digits)
Un\G8016
to System area
Un\G8019
Item Description Storage example™
First two digits of the year/last two Stored in a BCD code. 2016H
digits of the year
Month/day 1031H
Hour/minute 1234H
Second 56H
Day of the week For each day of the week, one of the following values is stored in a BCD code. 1H
Sunday: OH, Monday: 1H, Tuesday: 2H, Wednesday: 3H, Thursday: 4H, Friday: 5H,
Saturday: 6H
Millisecond (upper)/millisecond (lower) | Stored in a BCD code. 0789H
System area — —

*1  Value of when a reset error during hardware logic control (error code: 1020H) occurred at 12:34:56.789 on Monday, October 31st, 2016

EBuffer memory address
The following shows the buffer m

emory address of this area.

Buffer memory name

Buffer memory address

Error history No. O

8010 to 8169

RUN LED status monitor

This area stores the current statu

s of the RUN LED.

RUN LED status Stored value Description

Off 0 The RUN LED is off.

On 1 The RUN LED is on.

Flashing (1s cycles) 2 The RUN LED is flashing (1s cycles).
Flashing (400ms cycles) 3 The RUN LED is flashing (400ms cycles).

EBuffer memory address

The following shows the buffer memory address of this area.

Buffer memory name

Buffer memory address

RUN LED status monitor

8170
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ERR LED status monitor

This area stores the current status of the ERR LED.

ERR LED status

Stored value

Description

Off

0

The ERR LED is off.

On

1

The ERR LED is on.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name

Buffer memory address

ERR LED status monitor

8171

Synchronization status monitor

Whether this module has been set for a target or non-target of the inter-module synchronization function can be checked. The

inter-module synchronization status (during synchronization or synchronization suspended) can also be checked.

Any of the following values is stored depending on the parameter setting of GX Works3 and the operating status of the flexible

high-speed I/O control module.

Target or non-target of inter-
module synchronization

Operating status of the
flexible high-speed 1/0 control
module

Stored value

Description

Non-target — 0 Not the inter-module synchronization
target
Target During hardware logic control stop 1 Inter-module synchronization target
(synchronization suspended)
During hardware logic control 2 Inter-module synchronization target

(during synchronization)

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name

Buffer memory address

Synchronization status monitor

8173
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Continuous logging cycle setting

Set the logging cycle for the continuous logging function.

Setting value Setting details
0 Tus

1 10us

2 100us

3 1000us

If a value other than the above is set, the continuous logging cycle setting range error (error code: 10D6H) occurs and the
continuous logging does not start.

EDefault value
The default value is 1us (0).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name Buffer memory address

Continuous logging cycle setting 15008

Continuous logging start/stop request

Set whether to start or stop continuous logging.

Setting value Setting details
0 Stop request
1 Start request

» Changing 'Continuous logging start/stop request' (Un\G15009) from Stop request (0) to Start request (1) starts the
continuous logging.

» Changing 'Continuous logging start/stop request' (Un\G15009) from Start request (1) to Stop request (0) stops the
continuous logging.

« If a value other than the above is set, the request is ignored and the operation of continuous logging does not change.

EDefault value
The default value is Stop request (0).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name Buffer memory address

Continuous logging start/stop request 15009
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Continuous logging status monitor

The execution status of the continuous logging function is stored.

Stored value Description

0 Disabled

1 Start request waiting
2 In progress

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name

Buffer memory address

Continuous logging status monitor

15010

Continuous logging cycle monitor (us)

The logging cycle (unit: ps) for the continuous logging function is stored.

[Ex]

When 1000us (3) is set in 'Continuous logging cycle setting' (Un\G15008), 1000 is stored in this area.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name

Buffer memory address

Continuous logging cycle monitor (us)

15011

Continuous logging data storage flag

Use this buffer memory area to check that data of 5120 points is stored in continuous logging data storage areas during

continuous logging.

These areas consist of 'Continuous logging data A side storage flag' (Un\G15012) for checking that data is stored in the first
5120 points area (A side) and 'Continuous logging data B side storage flag' (Un\G15013) for checking that data is stored in the

last 5120 points area (B side).

Setting value

Setting details

0

Storage not completed

1

Storage completed

» Storage completed (1) is stored every time logging data for the first 5120 points (A side) or the last 5120 points (B side) has

been stored.

* When logging data storage in the file register of the CPU module is completed, set Storage not completed (0) in either of

the areas to accept the next storage flag.

* When 'Continuous logging start/stop request' (Un\G15009) is changed from Stop request (0) to Start request (1), these

areas are cleared to 0.

EDefault value
The default value is Storage not completed (0).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name

Buffer memory address

Continuous logging data A side storage flag

15012

Continuous logging data B side storage flag

15013
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Continuous logging data points
The number of logging data points stored in continuous logging data storage areas can be checked during continuous
logging.

« After continuous logging is started, 'Continuous logging data points' (Un\G15014, Un\G15015) increases by 64 every time
logging data of 64 points is stored. When the data count reaches 3600000000, '‘Continuous logging data points'
(Un\G15014, Un\G15015) returns to 0 and then increases by 64 again.

* When 'Continuous logging start/stop request' (Un\G15009) is changed from Stop request (0) to Start request (1), these
areas are cleared to 0.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name Buffer memory address

Continuous logging data points 15014, 15015

Continuous logging data storage area

These areas store the data logged with the continuous logging function. Up to 10240 points of data can be stored.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name Buffer memory address
Continuous logging data storage area (A side) 15020 to 20139
Continuous logging data storage area (B side) 20140 to 25259

No.O ADCValue logging data storage area

These areas store the data logged with the A/D conversion value logging function. Up to 4096 points of data can be stored in
each of A side and B side.

This area uses different buffer memory depending on whether the signal is No.1 or No.2.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name Buffer memory address
No.1 ADCValue logging data storage area (A side) 30000 to 34095
No.1 ADCValue logging data storage area (B side) 34096 to 38191
No.2 ADCValue logging data storage area (A side) 38192 to 42287
No.2 ADCValue logging data storage area (B side) 42288 to 46383
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Appendix 4 Logic Analyzer Function (Executed with
a Program)

The logic analyzer function verifies the hardware logic control in the flexible high-speed 1/O control module during the system
operation. Users can check that the hardware logic written to the module operates properly by using the signals input to the
external input terminals of the flexible high-speed 1/0 control module.

If a trigger condition is set and the trigger start is executed with the configuration tool, the logic analyzer function can be used.
The trigger start can be controlled with a program. Users can start acquisition of sampling data (trigger start) or stop
acquisition of sampling data (trigger stop) at a desired timing by performing the control with a program.

Users can acquire sampling data repeatedly by using module function blocks.

Items that can be controlled with a program

The following table lists the items that can be controlled with a program.

Item Overview

Trigger start Enables the trigger condition set with the configuration tool.
If the trigger condition is satisfied, sampling data is generated in the module.

Trigger stop Disables the trigger condition enabled by the trigger start.

Buffer memory areas to be used

The following table lists the buffer memory areas to be used for the control of the logic analyzer function.

Buffer memory address Name Data type
Un\G120 Trigger start request Control
un\G121 Trigger stop request Control
Un\G122 Trigger setting status monitor Monitor
Un\G123 Trigger status monitor Monitor
uUn\G124 Sampling data acquired flag Monitor

For details on the buffer memory areas, refer to the following.
[=5~ Page 268 Details of buffer memory areas
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Setting method

Set the trigger condition in the "Logic Analyzer" window of the configuration tool in advance. For details, refer to the following.
==~ Page 128 Logic analyzer function

ETrigger start request
When Start request (1) is set in 'Trigger start request' (Un\G120) while the hardware logic control is executed and Trigger stop
(0) is stored in 'Trigger status monitor' (Un\G123), a trigger start request is issued.

If Trigger ready (1) is stored in "Trigger status monitor' (Un\G123) after the trigger start request is issued, sampling data
generation starts.

Pointp

When the auto trigger is enabled, a trigger start request is issued automatically at the same time as when the
hardware logic control is started. Thus, issuing a trigger start request is not required.

When the auto trigger is disabled or sampling data is acquired again after acquisition of sampling data
resulting from the trigger condition satisfied after the trigger start, issue a trigger start request.

ETrigger stop request

When Stop request (1) is set in 'Trigger stop request' (Un\G121) while Trigger ready (1) is stored in 'Trigger status monitor'
(Un\G123), a trigger stop request is issued.

After the trigger stop, sampling data is not generated in the module even if the trigger condition is satisfied before a trigger
start request is issued.

Operation

The following shows the operations of the logic analyzer function.

ON

'Trigger stop request' (Un\G121) OFF

ON \
'Trigger start request' (Un\G120) OFF < (®) i ()

1 1 1 1 i

e ! : : (

| 1 | ! N |
‘Trigger status monitor' (Un\G123) 0 )/g 1 X 0 )ﬁ 1 {( 0 5 1 X 0

) A\

'Sampling data acquired flag' - v ' :
(Un\G124) X 0 ! X 0 X ! X 0/

) oN 5 : 5 /
Trigger condition OFF / N| \ [1+— @) ' R & / ﬂ/
Sampling data generation @Y )+ ) /—\<>u:§—
(internal processing of the module) ' ! v H ! !

(1) When a trigger start request is issued, the trigger status is switched to the trigger ready. ([~ Page 291 Trigger start request)

(2) Sampling data is generated at the same time as when the trigger status is switched to the trigger ready.

(3) After the trigger condition is satisfied, acquisition of the sampling data is completed, and then the trigger status is switched to the trigger stop. (==~ Page
292 Sampling data acquisition completion)

(4) Even if the trigger condition is satisfied during the trigger stop, sampling data is not generated.

(5) When executing sampling repeatedly, issue a trigger start request again.

(6) When a trigger stop request is issued in the trigger ready, acquisition of sampling data is stopped. (==~ Page 292 Trigger stop request)

ETrigger start request

When Start request (1) is set in "Trigger start request' (Un\G120) while the hardware logic control is being executed and
Trigger stop (0) is stored in "Trigger status monitor' (Un\G123), a trigger start request is issued.

After the trigger start request is received, Trigger ready (1) is stored in 'Trigger status monitor' (Un\G123) and Sampling data
is not acquired (0) is stored in 'Sampling data acquired flag' (Un\G124). Sampling data is generated in a module according to
the sampling period set with the configuration tool.
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Point

» When Start request (1) is set in 'Trigger start request' (Un\G120) before a trigger condition is set, a trigger
start error at trigger setting disabled (error code: 10COH) occurs.

* When the hardware logic control is stopped in the trigger ready, the trigger status is switched to the trigger
stop.

» When Start request (1) is set in "Trigger start request' (Un\G120) during simulation, a trigger start error
during simulation execution (error code: 10C1H) occurs. In addition, the trigger status is not switched to the
trigger ready.

ESampling data acquisition completion

When the trigger condition is satisfied while Trigger ready (1) is stored in "Trigger status monitor' (Un\G123), sampling data is
generated according to the trigger setting. Trigger stop (0) is stored in 'Trigger status monitor' (Un\G123) and Sampling data is
acquired (1) is stored in 'Sampling data acquired flag' (Un\G124).

Sampling data can be read only when Sampling data is acquired (1) is stored in 'Sampling data acquired flag' (Un\G124).

Point ;>

Sampling data generated before the trigger start is discarded by a trigger start request or execution of the
simulation function.

When any of the following operations is performed, Sampling data is not acquired (0) is stored in 'Sampling
data acquired flag' (Un\G124).

» Executing "Write to Module (execution memory)" with the configuration tool

» Executing "Write to Module (execution + flash ROM)" with the configuration tool

« Turning on 'Operating condition settings batch-reset command' (Y3)

If sampling data is acquired repeatedly, read the sampling data, and then issue a trigger start request.

ETrigger stop request
When Stop request (1) is set in 'Trigger stop request' (Un\G121) while Trigger ready (1) is stored in 'Trigger status monitor'
(Un\G123), a trigger stop request is issued.

After Trigger stop request is received, Trigger stop (0) is stored in 'Trigger status monitor' (Un\G123). The sampling data
generation stops in a module.

After the trigger stop, sampling data is not generated until a trigger start request is issued again even if the trigger condition is
satisfied.

Point

» When simulation is executed with the configuration tool while the logic analyzer function is operating (while
Trigger ready (1) is stored in 'Trigger status monitor' (Un\G123)), the logic analyzer function stops
automatically. At a logic analyzer function stop, Trigger stop (0) is stored in "Trigger status monitor'
(Un\G123). The logic analyzer function will not restart automatically after the simulation completion. To
restart the logic analyzer function, issue a trigger start request again.

* When "Write to Module (execution memory)" or "Write to Module (execution + flash ROM)" is executed with
the configuration tool while the logic analyzer function is operating (while Trigger ready (1) is stored in
"Trigger status monitor' (Un\G123)), the hardware logic control is suspended, and thus the logic analyzer
stops. When the auto trigger is enabled, the logic analyzer restarts after writing data into the module is
completed.
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When the trigger condition is satisfied twice or more times

If the trigger condition is satisfied again while the sampling for the specified points is being performed with the previous trigger

as the starting point, next sampling is performed for the points specified in "After Trigger Point" with the subsequent trigger as
the starting point.

[Ex]

The figure below shows an example when the second trigger condition is satisfied while the sampling with the first trigger is
being performed. Sampling is performed with the following settings.

» "Sampling Point": 2048

 "Before Trigger Point": 1

« "After Trigger Point": 2047

ON
Trigger condition ofFf (1) _,5' 2)—»
Number of sampling after trigger 0 X 15253 15053 - 204652047
(in a module)
'Trigger status monitor' (Un\G123) 1 K )
'Sampling data acquired flag' ;<
(Un\G124) 0 1

(1) The sampling starts at the timing when the first trigger condition is satisfied.
(2) The next sampling is performed for the points specified in "After Trigger Point" with the second trigger.
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Appendix & Operation Examples of When the Remote
Head Module Is Mounted

This section describes operation examples of when the remote head module is mounted

System configuration example

The following system configuration is used to explain an example of operation.

(1) Master station (Network number 1, station number 0)

» Power supply module: R61P

« CPU module: RO4CPU

» Master/local module: RJ71GF11-T2 (Start /O number: 0000H to 001FH)

* Input module: RX10 (Start /O number: 0020H to 002FH)

(2) Intelligent device station (Network number 1, station number 1)

» Power supply module: R61P

* Remote head module: RJ72GF15-T2

« Flexible high-speed I/0O control module: RD40PDO01 (Start /O number: 0000H to 001 FH'1)

*1 In the RX/RY setting of the master station, set 1000H to 101FH as the start I/O number of the flexible high-speed I/O control module.
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Setting in the master station

Connect the engineering tool to the CPU module of the master station and set parameters.

1. Create the project with the following settings.

O [Project] = [New]

New E
Series [-il RCPU v]
Type [n RO4 v]
[Mode | i |
Program Language [ﬁ Ladder ']

2. Configure the setting to use the module labels and add the module labels of the CPU module.

MELSOFT GX \M::IE

Add a module.
[Module Name] RO4CPU
[Start IfO No.] 3E00

Module Setting Setting Change
Module Label:Use -
Do Mot Show this Dialog Again

3. Add the master/local module with the following settings.

O [Navigation window] = [Parameter] = [Module Information] = Right-click = [Add New Module]

Add New Module E

Module Selection

Module Type 23 Network Module E
Module Name RI71GF11-T2 [+]
Station Type Master Station E

Advanced Settings
Mounting Position

Mounting Base Main Base

Mounting Slot No. 0 E
Start I/O No. Specification Not Set E
Start I/O No. 0000 H

Number of Occupied Points per 1 32 Points

Number of Occupied Points per 1 Slot
Display occupied points of selection module.

=

J [ conee

APPX 29
Appendix 5 Operation Examples of When the Remote Head Module Is Mounted 5



4. Configure the setting to use the module labels and add the module labels of the master/local module.

Add a module.
[Module Name] RI71GF11-T2
[Start [fO No.] 0000

-

Module Label:Use -

I -

5. set "Required Settings" of "Module Parameter" of the master/local module as shown below.

O [Navigation window] = [Parameter] = [Module Information] = [RJ71GF11-T2] = [Module Parameter] = [Required
Settings]

Item | Setting

= Statiar Type

e Station Type Mazter Station

(=] Network Number

o MNetwark Number 1

(= Station Number

Setting Method Parameter Editor

Station No. e
(= Parameter Setting Method

. Setting Method of Basic/Application Settings  Parameter Editor

6. Set "Network Configuration Settings" of "Module Parameter" of the master/local module as shown below.

O [Navigation window] = [Parameter] = [Module Information] = [RJ71GF11-T2] = [Module Parameter] = [Basic Settings]
= [Network Configuration Settings]

i CCIEField Configuration Edit View Close with Discarding the Setting Close with Reflecting the Setting

Mode Setting: [Unllne(SEndardMode) - ﬁ_mgtheﬁvod: Link Scan Time {(Approx.): 0.77 ms

[ Rumyseting | RwwRWrSeting |

I Invalid
SEETEE Switching Monitoring Target Station

256 0000 OOFF 256 0000 OOFF No Setting Asynchronous

STAZD Master
Total STA#1
Line/Star
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7. Set'Refresh Settings" of "Module Parameter" of the master/local module as shown below.

O [Navigation window] = [Parameter] = [Module Information] = [RJ71GF11-T2] = [Module Parameter] = [Basic Settings]
= [Refresh Settings]

No. Link Side CGPU Side
Device Mame | Points | Start End Target Device Mame | Points | Start End

- iSB - 512 00000 OO1FF  af  Module Label |-

- W - 512 00000 OO1FF  af  Module Label |-

1 |RX - 256 00000 O0OFF | s Specify Device |=|X - 286 01000 O10FF
2 |RY - 256 00000 O0OFF | s Specify Device = |Y - 286 01000 O10FF
3 | Riftw - 256 00000 OOOFF | s | Specify Device = |W - 286 00000 | OOOFF
4 | Rl - 256 00000 OOOFF | s | Specify Device = |W - 286 01000 O10FF
5 - - -

8. Wirite the set parameters to the CPU module on the master station. Then reset the CPU module or power off and on the
system.

2O [Online] = [Write to PLC]

Pointp

For parameters of the master/local module which are not described in this procedure, set default values. For
details on parameters of the master/local module, refer to the following.
MELSEC iQ-R CC-Link IE Field Network User's Manual (Application)
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Setting in the intelligent device station

Connect the engineering tool to the remote head module of the intelligent device station and set parameters. Write the
hardware logic to the flexible high-speed I/O control module with the configuration tool.

Parameter

1. Create the project with the following settings.

O [Project] = [New]

New @
Series [-il RCPU v]
Type [n RI72GF15-T2 v]
Program Language [ Do not Spedfy ']

| OK. | [ Cancel ]

2. Set"Network Required Setting" of "CPU Parameter" of the remote head module as shown below.

O [Navigation window] = [Parameter] = [RJ72GF15-T2] = [CPU Parameter] = [Network Required Setting]

Item Setting
() Notwork Numbor
Metwork Mumber 1

= Station Humber
Station Mo. 1

3. Add the flexible high-speed I/0 control module with the following settings.
O [Navigation window] = [Parameter] = [Module Information] = Right-click = [Add New Module]

Add New Module =
Module Selection
Module Type (23 Pulse I/0/Positioning E
Module Name RD40PDO1 [+]
Station Type

Advanced Settings
Mounting Position

Mounting Base Main Base

Mounting Slot No. 0 [+]
Start I/O No. Specification Not Set E
Start I/O No. 0000 H

Number of Occupied Points per 1 32Point

Number of Occupied Points per 1 Slot
Display occupied points of selection module.

Eook [ Cancel
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4. Configure the setting not to use the module labels.

MELSOFT GX Works3

Add a module.

[Module Name] RD40PDO1
[Start [fO No.] 0000

Module Setting Setting Change

Module Label:Not use

=
[7] Do Mot Show this Dialog Again

5. set "Application setting" of "CPU Parameter" of the flexible high-speed I/O control module as shown below.

Item Setting Walue
| Jrfer—medule s yodramzatio ooy :Hardware logic control function in accordance with the mter—module hronezation cycle.
Hardware logic control selection during synchronization error ocourrence Hardware logic control continue
= Online module change The module canbe ch d without the sy beine stopped.
Hardware logic contral auta restoration executed/unexecuted Enable
=] GG-Link IE Field Network head module mztallation setting Set action when GG-Link IE Field Hetwork head module iz metalled and usine.
Hardware logic contral at disconnection enable/dizable Dizable
CPU error output mode zetting Clear
=] Gontinuous logging nterrupt setting Setwheter to send interruption requests when continuous logene data are stored.
Continuous loeeine data storage interrupt enable/dizable Dizable

When the own station is disconnected, the operations of the flexible high-speed 1/0O control module differ depending on the
settings of "Hardware logic control at disconnection enable/disable™ and "CPU error output mode setting". For details, refer to
the following.

[=5~ Page 306 Operations of the flexible high-speed I/O control module when the remote head module is mounted

6. Set"Refresh Timing" of "Module Parameter” of the flexible high-speed 1/0O control module as shown below.

Fem Setting Value
) Rofrosk at the sot tamng.
£ Transfer to the GPU. Transfer the buffer memory data to the specified device.
Latest erar cods wio

Latest address of error history
=] Refresh Timing Setrefresh timing.
Refresh Timing =
Refresh Group [nln: 1-64) 1

=) Refresh Timine (/0) Specify the timine which transfers the 170 device data.
Refresh Timing Based on Refresh Timing (Buffer Memory)
= Inter-module synchronous nterrupt function
= Transfer to GPU Transfer the buffer memory data to the specified device.

Synchronization latch count value 0.0
Synchronization latch count value 0_1
Synchronization latch count value 1.0
Synchronization latch count value 1_1
Synchronization latch count value 2.0
Synchronization latch count value 2_1
Synchronization latch count value 3.0
Synchronization latch count value 3_1
Synchronization latch count value 4.0
Synchronization latch count value 4_1
Synchronization latch count value 5.0
Synchronization latch count value 5_1
Synchronization latch count value 6.0
Synchronization latch count value 6_1
Synchronization latch count value 710
Synchronization latch count value 7_1
Synchronization status monitor
= Refresh Timing (Synchronous Interrupt) Specify the timing to transfer the data of buffer memory for the Inter-module synchronous interrupt.
Refresh Timing When Inter-module Synchronous Interrupt Program Executed

7. Write the set parameters to the remote head module on the intelligent device station. Then reset the remote head
module or power off and on the system.

O [Online] = [Write to PLC]
Point

For parameters of the remote head module which are not described in this procedure, set default values. For
details on parameters of the remote head module, refer to the following.
 [T1 MELSEC iQ-R CC-Link IE Field Network Remote Head Module User's Manual (Application)
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Creating a hardware logic

Create a hardware logic with the configuration tool.

HLink and setting in the Hardware logic outline window

1. Arrange a 32-bit unsigned multi function counter block in the hardware logic outline window, and link it with an external

input block.

 To output signals externally according to the counting result, link the multi function counter block with the external output

block.

No

LogcSeect [Nonnvesin +] [P}

[ General Input =
Filter Time.
[1ms =

Initial State  [Low -]

N1

togesdect [oninvesin =] 7}

Initial State [ Low. =

Filter Time.

2. Set the external input blocks according to the external input signal specifications.

4

INO
Logic Select ’Non-Inversion ']
’2-Phase Multiple of 4 ']
Filter Time
’100kpps ']
Initial State ’Low v]
N1
Logic Select ’Non-Inversion ']
’2-Phase Multiple of 4 ']
Filter Time
’100kpps ']

Initial State ’Low

Counter_0(32bit_Unsigned)
Inputd Outputd

Input Evento

Latchd Eventl
Cam Output

Event0

Event1

Absolute Encoder

outo

Logic Select Non-Inversion v

Delay Time (Unit x Step) |12 5ns x [0 -
vt Outpt Mode

User Aress setting

3. When using the external output block, set it according to the external output signal specifications and output timing.

=

Logic Select

Error-time Output Mode

User Address Setting

Delay Tirme (Unit x Step)

ouT o

Mon-Inversion -

12.5ns X

OFF -
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HLink and setting in the Multi function counter block detail window

1. Link blocks in the Multi function counter block detail window as follows.

Cr— s st
savseans

2. Setthe setting values of the input signal event detection blocks as follows.

3. setthe setting values of the counter timer block as follows.

-

User Address
User Address

User Address

User Address User Address
User Address
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4. Setthe setting values of the comparison block as follows.

=

Condition

Compare Mode A
Value A

Compare Mode B

Value B

Input < Value A |, Value B = Input

Compare_0
Value A == Input <= Value B

100000 User Address
<=
150000 User Address

EWriting data to the module

Write the hardware logic to the flexible high-speed 1/0O control module with the configuration tool.

Checking the network status

After setting parameters to the master station and the intelligent device station, check whether data link is normally performed

between the master station and the intelligent device station. Check the network status using the CC-Link IE Field Network

diagnostics of the engineering tool.

For how to perform the CC-Link IE Field Network diagnostics from the master station, refer to the following.
L1 MELSEC iQ-R CC-Link IE Field Network User's Manual (Application)

Program examples

For the program examples, the module labels of the master/local module are used.

Write the programs to the CPU module on the master station.

Classification Label name Description Device
Module label GF11_1.bSts_DataLinkError Data link error status of own station SB0049
GF11_1.bnSts_DataLinkError_Station[1] Data link status of each station (station number 1) SWO00B0.0

Label to be defined

Define global labels as shown below:

Label| Marme Data Type Class Assign (Device/Label)
LatestErrorCode word [Signed] . [VARGLOBAL v [D100
CurnulativeMurmber Ofivr iteAcceszesToF lashROM Diouble Word [Uns iened]/Bit Strine [32-bit] VAR GLOBAL  ~ |D200
ClearSettingOfErrorHistory Word [Sizned] . |WARGLOBAL  « |D1000
Countlalue Word (Unsiened]/Bit String [16-bit] VARGLOBAL - |D1010
ParamiriteError Bit WARGLOBAL  ~ |F200
CountYalueReadError Bit . |WARGLOBAL  « |F210
MurnberOfirites ToF lashROMReadErrar Eit VAR GLOBAL - |F220
SettinegStartRen Bit . WARGLOBAL — w [M100
Hardwarel ogicControlztartReq Eit VAR GLOBAL - |m110
Hardwarel ozicControlStopReg Bit WARGLOBAL  ~|MI111
honitorDatsReadReq Bit L |WARGLOBAL w112
CountYalueReadReq Eit VAR GLOBAL - |M112
Hardwarel cgicResstReq Bit . |WARGLOBAL  «[M113
Hardwarel ogicControlztopFlaeClearReq Eit . |WARGLOBAL  «|M114
ErrorResetReq Bit WARGLOBAL  « |M120
WriteCornp leteFle Eit(0.1) . |WARGLOBAL  + [W200
ReadCornpleteFlzl Eit(0..1) VAR GLOBAL - |M210
ReadCormpleter 22 BitD_1)  [VARGLOBAL  + |WI220
Count¥alueReadF lag Eit . |WARGLOBAL  « [M200
Murmber Ofw'ritesToF lsshROMREadF lag Bit WARGLOBAL - |M3T0
LatestErrorGodeReadF lag Bit . |WARGLOBAL  + |M320
ConnectFormationFleSt1 Eit VAR GLOBAL - |m1000
FirstTimsSettingReq Bit . |WARGLOBAL — w [M1001
SettingRegSig Bit . |WARGLOBAL  « |m1002
FirstTirmesettingCormpleteF |z Bit WARGLOBAL  « |MIT002
hodulsREADY Bit L |WARGLOBAL - |W1000
OperationConditionSettineBatchResetCompleteFlag Eit VAR GLOBAL - |X1003
Hardwarel ogicControlFlag Bit . |WARGLOBAL w1004
Hardwarel ogicControlstopF lagAtDisconnection Bit . |WARGLOBAL  w |K1007
ErrorF lae Eit VAR GLOBAL - |X100F
OperationConditionSettingBstchResstCommand Bit L |WARGLOBAL  « |¥1003
Hardwarel cgicControlStartRequest Eit VAR GLOBAL - |¥1004
Hardwarel ogicControlStopRequest Bit WARGLOBAL 41005
Hardwarel ogicControlStopSignalAtDisconnection Bit . |WARGLOBAL - |Y1006
Hardwarel ogicControlstopF lseClearRequestAtDisconnection  |Bit VAR GLOBAL - |¥1007
ErrorClearRequest Bit . |WARGLOBAL  w [Y100F
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Common program

The following figure shows an example of the program to check the data link status of the remote head module (station
number 1).

NO

i

ror

GF11_1.bSts_DataLinkEr GF11_1.bnSts_DatalLink

Error_Station[1]

ConnectFormationFigSt1

M1000

FirstTimeSettingCom
pleteFlg

M1003

(0) Check the data link status of the remote head module (station number 1).

Add the MCR instruction shown below to the last of the program.

(741)

(742)

NO ConnectFormationFlgSt1
mC
M1000
FirstTimeSettingReq

SET

M1001

NO

MCR

Program example 1

The following figure shows an example of the program to turn on 'Hardware logic control stop signal at disconnection'

(Y1008).
SM400 HardwareLogicControlSto
(45) SET pSignalAtDisconnection
| Y1006
(45)Turn on 'Hardware logic control stop signal at disconnection' (Y1006).
Program example 2
The following figure shows an example of the program to perform the clear setting of an error history.
SettingStartReq ModuleREADY SettingReqSig
(72) M100 X1000 RS
M1002
FirstTimeSettingReq FirstTimeSettingReq
M1001 R
M1001
FirstTimeSettingComplete
SET Flg
M1003
SettingReqSig K1 ClearSettingOfErrorHistor
(124) M1002 MOV y
D1000
J1 K1 K1 HO K8002 D1000 K1 WriteCompleteFIg[0]
ZP.REMTO
M200
WriteCompleteFIg[0] WriteCompleteFIg[1] ParamWriteError
(166) M200 M201 sar
F200
(72)Store Clear the history. (1) to 'Clear setting of error history' (Un\G8002).
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Program example 3

The following figure shows an example of the program to start the hardware logic control.

HardwareLogicControl

HardwareLogicControlSta StopFlagAtDisconnecti

HardwareLogicContr
olStopRequest

on
(185) M110 X1000 Y1005 X1007

ModuleREADY

HardwareLogicControlSta HardwareLogicControlFla
rtRequest g

(229) Y1004 X1004

HardwareLogicControlStar
= tRequest

Y1004

HardwareLogicControlSto
pFlagAtDisconnection

X1007

(185) Turn on 'Hardware logic control start request' (Y1004).
(229) Turn off 'Hardware logic control start request' (Y1004).

Program example 4

HardwareLogicControlStar
RST tRequest

Y1004

The following figure shows an example of the program to stop the hardware logic control.

HardwareLogicControlSto HardwareLogicControlFla

(255) M111 X1004

HardwareLogicControlSto HardwareLogicControlFla

HardwareLogicControlSto
SET pRequest

Y1005

HardwareLogicControlSto

R
(297) ijg:ZSt xwzm BST) pRequest
Y1005
(255) Turn on 'Hardware logic control stop request' (Y1005).
(297) Turn off 'Hardware logic control stop request' (Y1005).
Program example 5
The following figure shows an example of the program to read the count value.
CountValueReadReq CountValueReadFlag " K2 K1 HO K1000  CountValue K2 ReadCompleteFig1[0]
(321) M112 M300 ZP.REMFR
D1010 M210
CountValueReadFlag
SET
M300
ReadC 1g1[0] ReadC 1g1[1] CountValueReadError
(375) M210 M211 sar
F210
CountValueReadFlag
RST
M300

(321) Read the count value.
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Program example 6

The following figure shows an example of the program to reset the operating condition settings in a batch.

NumberOfWritesToFlash

HardwareLogicResetReq ROMReadFlag "1 K3 D200 K2 ReadCompleteFig2[0]
(@14 M113 M310 ZPREMFR
M220
NumberOfWritesToFlashR
SET OMReadFlag
M310
ReadC 1g2[0] ReadC 1g2[1] NumberOfWritesToFlashR
OMReadError
(482) M220 M221 SEr
F220
NumberOfWritesToFlashR
RST OMReadFlag
M310
ModuleReADY ~ HardwareLogicContr KO CumulativeNumberOF GperationConditionSetting
g .
D< U WriteAccessesToFlash SET BatchResetCommand
X1000 X1004 - ROM
D200 Y1003
" ™ . OperationConditionSettin
OperationConditionSettin 5, RocotCompleteFla OperationConditionSetting
gBatchResetCommand C
(562) g RST BatchResetCommand
Y1003 X1003
Y1003

(414) Turn on 'Operating condition settings batch-reset command' (Y1003).
(562) Turn off 'Operating condition settings batch-reset command' (Y1003).

Program example 7

The following figure shows an example of the program to turn off 'Hardware logic control stop flag at disconnection' (X1007).

HardwareLogicControlSto HardwareLogicControlSto
pFlagClearReq pFlagAtDisconnection

(584) M114 x1007

HardwareLogicControlSto .
pFlagClearRequestAtDisc "2rdwareLogicControlSto
onnection pFlagAtDisconnection

(644) Y1007 x1007

HardwareLogicControlSto

(584) Turn on 'Hardware logic control stop flag clear request at disconnection' (Y1007).
(644) Turn off 'Hardware logic control stop flag clear request at disconnection' (Y1007).

Program example 8

SET pFlagClearRequestAtDisc
onnection
Y1007
HardwareLogicControlSto
RST pFlagClearRequestAtDisc

onnection
Y1007

The following figure shows an example of the program to read the latest error code and reset the error.

ErrorFlag w1010 LatestErrorCode
(677) X100F MoV
D100
ErrorResetReq ErrorClearRequest
M120 &=
Y100F
ErrorClearRequest ErrorFlag ErrorClearRequest
(724) Y100F X100F RST
Y100F
(677) Read 'Latest error code' (Un\G100) and turn on 'Error clear request' (Y100F).
(724) Turn off 'Error clear request' (Y100F).
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Operations of the flexible high-speed 1/O control module when
the remote head module is mounted

The following describes the operations of the flexible high-speed 1/O control module when the own station is disconnected.

The operations differ depending on the setting combination of "Hardware logic control at disconnection enable/disable" and
"CPU error output mode setting" in "Application setting”.

"Enable" is set for "Hardware logic control at disconnection enable/disable”.

When 'Hardware logic control stop signal at disconnection' (Y6) is off, the hardware logic control is not executed. When
'Hardware logic control stop signal at disconnection' (Y6) is turned off during hardware logic control, the hardware logic control
is stopped.

The following table lists the module operations depending on the setting of "CPU error output mode setting" when "Enable" is
set for "Hardware logic control at disconnection enable/disable".

"CPU error output mode setting" Operation

Clear 'Hardware logic control stop signal at disconnection' (Y8) is turned off at the
remote head module disconnection, and thus the hardware logic control stops.
External output at the hardware logic control stop varies depending on "Error-
time Output Mode" of the external output block.

Hold 'Hardware logic control stop signal at disconnection’ (Y6) is not turned off at
the disconnection, and thus the hardware logic control will continue.

After the remote head module is returned, turn on 'Hardware logic control start request' (Y4) to restart the hardware logic
control.

"Disable" is set for "Hardware logic control at disconnection enable/disable”.

The following table lists the module operations depending on the setting of "CPU error output mode setting" when "Disable" is
set for "Hardware logic control at disconnection enable/disable".

"CPU error output mode setting" Operation

Clear Even if the remote head module is disconnected, the hardware logic control
will continue. All of the Y device terminals of the hardware logic turn to Low
because Y signals turn off.

If the hardware logic includes a Y device terminal, note that the module
operations will change.

Hold Even if the remote head module is disconnected, the hardware logic control
will continue.

To continue the hardware logic control when the remote head module is disconnected, set "Disable" for "Hardware logic
control at disconnection enable/disable".

If "Hardware logic control at disconnection enable/disable" is set to "Disable", a hardware logic control stop request cannot be
issued from a program in the disconnection state.

APPX
306 Appendix 5 Operation Examples of When the Remote Head Module Is Mounted



Operations of the flexible high-speed I/O control module at disconnection

"Hardware logic control at
disconnection enable/
disable"

"CPU error output mode
setting”

Operations of the flexible high-speed /0 control module

Y signal status

Hardware logic

External output

operation status
Enable Hold Held Continue Output according to the
operation result of the
hardware logic control
Clear Turn off Stop Output according to the
setting of "Error-time
Output Mode" of the
external output block
Disable Hold Held Continue Output according to the
Clear Turn off Continue operation result of the

hardware logic control

For details on Y signal status when the remote head module is mounted, refer to the following.

[T1 MELSEC iQ-R CC-Link IE Field Network Remote Head Module User's Manual (Application)

APPX
Appendix 5 Operation Examples of When the Remote Head Module Is Mounted 307



Appendix 6 Addition/change of a Function

This section describes an added or changed function of the flexible high-speed 1/0 control module and the engineering tool,

and supported firmware version of the flexible high-speed 1/0 control module and the software version of the engineering tool.

Added/changed function

Supported firmware version of
flexible high-speed 1/O control
module

Supported software version of
engineering tool

Reference

Continuous logging function "03" or later "1.035M" or later == Page 19 Continuous Logging
Function

Watch function "04" or later "1.040S" or later ==~ Page 117 Watch Function

Addition of monitor items to the — "1.045X" or later == Page 134 Continuous logging

"Continuous logging" window

Change of block names and item —

names (from English to the

language used)

A/D conversion value logging "05" or later "1.055H" or later =5~ Page 32 A/D conversion

function

value logging function
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INDEX

Hardware logic control stop signal at disconnection

A
A/D conversion value logging function. . .. ... .. 32
Analog input module mounting slot number setting
................................... 272
Analog input module mounting slot number setting
MONItOr . . .ot 272
Applicationsetting. . . ................... 235

C
Cam switchblock .. .................... 198
Cam switch output terminal . .............. 205
Checking the version of the configuration tool . . 140
Clear setting of error history . . . . ........... 284
Comparisonblock . . .. .................. 193
Continuous logging cycle monitor . . . ........ 288
Continuous logging cycle setting. . .. ........ 287

Continuous logging data A side storage flag. . . . 288
Continuous logging data B side storage flag. . . . 288

Continuous logging data points. . . .......... 289
Continuous logging data storage area. . . . . . .. 289
Continuous logging function. . .. ............ 19
Continuous logging start/stop request . . . ... .. 287
Continuous logging status monitor .. ........ 288
Copyingablock .. ..................... 102
Counter timerblock. . ................... 183
Cumulative number of trigger setting writes . . . . 271
Cumulative number of write accesses to a flash
ROM . ... ... . i 268
E
Element Selectionwindow . . . .............. 85
ERR LED status monitor . . . .............. 286
Errorclearrequest .. ................... 263
Errorflag . ... ... ... L 259
Errorhistory . . .......... ... .. .. ... .... 285
Error history function. .. .................. 73
Event history function . ................... 76
Eventinputterminal .................... 173
Event outputterminal. . . ................. 204
Export . ... ... . 108
External inputblock. . .. ................. 144
External outputblock. .. ................. 162
G
General command 0 to General command F ... 263
H
Hardware logicarea . ................... 283
Hardware logic control flag. . . .. ........... 256
Hardware logic control function. . . ........... 18
Hardware logic control start request . ........ 260
Hardware logic control stop flag at disconnection
................................... 257
Hardware logic control stop flag clear request at
disconnection. . ............ ... .. .. ... 263
Hardware logic control stop request . ........ 261

310

.................................... 262
Hardware logic outline window. . ............. 97
INOtOINB . ... 259
Input signal event detection block. . .......... 174
Inputterminal . .. ....................... 172
Inter-module synchronization function. . . .. ... .. 60
Inter-module synchronization signal input terminal
.................................... 147
Interrupt function . ....................... 56
Interrupt settings. . . ..................... 236
Latch event detectionblock . . .............. 181
Latch inputterminal .. ................... 172
Latest address of error history . . ............ 284
Latesterrorcode ....................... 268
Library. .. ... 110
Logical operationblock . . ................. 161
M
Map displaywindow . . .................... 87
Modulelabel . ......................... 251
Module operation . . . .................... 114
Module READY . ..... ... ... ... . . . .. ... 255
Module-specific backup parameter. . .......... 78
Monitor . ... . 115
Multi function counterblock . . . ............. 166
Multi function counter block detail window . . . . . .. 98
Navigation window . . ... .................. 84
No.1 ADCValue logging area switching condition
setting. . ....... ... ... 275
No.1 ADCValue logging area switching condition
settingmonitor . . .. ... ... . L. 278
No.1 ADCValue logging area switching external
inputsetting. . ......... ... .. ... ... 275
No.1 ADCValue logging area switching external
input setting monitor . . . .................. 279
No.1 ADCValue logging area switching method
setting. . . ... 274
No.1 ADCValue logging area switching method
settingmonitor . . . ... ... L. 278

No.1 ADCValue logging area switching request . .263
No.1 ADCValue logging area switching request

completeflag.......................... 258
No.1 ADCValue logging channel setting . . . . . .. 273
No.1 ADCValue logging channel setting monitor
.................................... 277
No.1 ADCValue logging counter setting ... .... 273
No.1 ADCValue logging counter setting monitor
.................................... 276
No.1 ADCValue logging data A side storage count
value. . ..o 281



No.1 ADCValue logging data A side storage flag w

................................... 280

No.1 ADCValue Iogging data B side storage count Watch functlon ......................... 117
value . . . oo 281 Workwindow . .. .............. . 86
No.1 ADCValue logging data B side storage flag Writing datatothe module. . ... ............ 112
................................... 280

No.1 ADCValue logging data storage area (A side) Y

................................... 289

No.1 ADCValue logging data storage area (B side) Y deviceterminal . ...................... 148
................................... 289

No.1 ADCValue logging data storage monitor .. 279

No.1 ADCValue logging enable/disable . . . . . .. 272

No.1 ADCValue logging enable/disable monitor

................................... 276

No.1 ADCValue logging reset request. . . ... .. 281

No.1 ADCValue logging target setting . . ...... 274

No.1 ADCValue logging target setting monitor . . 277

(0]
Operating condition settings batch-reset command
................................... 260
Operating condition settings batch-reset complete
flag . ... 255
OUTterminal . ........................ 149
Outputterminal. . .. .................... 203
P
Parallel encoderblock . . ................. 150
Pastingablock........................ 104
Pattern generatorblock . . .. .............. 196
Pattern generator output terminal . . . ........ 205
R
Reading data fromthe module . . ... ........ 112
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WARRANTY

Please confirm the following product warranty details before using this product.

1. Gratis Warranty Term and Gratis Warranty Range

If any faults or defects (hereinafter "Failure") found to be the responsibility of Mitsubishi occurs during use of the product

within the gratis warranty term, the product shall be repaired at no cost via the sales representative or Mitsubishi Service

Company.

However, if repairs are required onsite at domestic or overseas location, expenses to send an engineer will be solely at

the customer's discretion. Mitsubishi shall not be held responsible for any re-commissioning, maintenance, or testing

on-site that involves replacement of the failed module.

[Gratis Warranty Term]

The gratis warranty term of the product shall be for one year after the date of purchase or delivery to a designated place.

Note that after manufacture and shipment from Mitsubishi, the maximum distribution period shall be six (6) months, and

the longest gratis warranty term after manufacturing shall be eighteen (18) months. The gratis warranty term of repair

parts shall not exceed the gratis warranty term before repairs.

[Gratis Warranty Range]

(1) The range shall be limited to normal use within the usage state, usage methods and usage environment, etc., which
follow the conditions and precautions, etc., given in the instruction manual, user's manual and caution labels on the
product.

(2) Even within the gratis warranty term, repairs shall be charged for in the following cases.

1. Failure occurring from inappropriate storage or handling, carelessness or negligence by the user. Failure caused
by the user's hardware or software design.

2. Failure caused by unapproved modifications, etc., to the product by the user.

3. When the Mitsubishi product is assembled into a user's device, Failure that could have been avoided if functions
or structures, judged as necessary in the legal safety measures the user's device is subject to or as necessary by
industry standards, had been provided.

4. Failure that could have been avoided if consumable parts (battery, backlight, fuse, etc.) designated in the
instruction manual had been correctly serviced or replaced.

5. Failure caused by external irresistible forces such as fires or abnormal voltages, and Failure caused by force
majeure such as earthquakes, lightning, wind and water damage.

6. Failure caused by reasons unpredictable by scientific technology standards at time of shipment from Mitsubishi.

7. Any other failure found not to be the responsibility of Mitsubishi or that admitted not to be so by the user.

2. Onerous repair term after discontinuation of production

(1) Mitsubishi shall accept onerous product repairs for seven (7) years after production of the product is discontinued.
Discontinuation of production shall be notified with Mitsubishi Technical Bulletins, etc.

(2) Product supply (including repair parts) is not available after production is discontinued.

3. Overseas service

Overseas, repairs shall be accepted by Mitsubishi's local overseas FA Center. Note that the repair conditions at each FA
Center may differ.

4. Exclusion of loss in opportunity and secondary loss from warranty liability
Regardless of the gratis warranty term, Mitsubishi shall not be liable for compensation to:
(1) Damages caused by any cause found not to be the responsibility of Mitsubishi.
(2) Loss in opportunity, lost profits incurred to the user by Failures of Mitsubishi products.
(3) Special damages and secondary damages whether foreseeable or not, compensation for accidents, and
compensation for damages to products other than Mitsubishi products.
(4) Replacement by the user, maintenance of on-site equipment, start-up test run and other tasks.

5. Changes in product specifications
The specifications given in the catalogs, manuals or technical documents are subject to change without prior notice.
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TRADEMARKS

Microsoft and Windows are either registered trademarks or trademarks of Microsoft Corporation in the United States and/or
other countries.

The company names, system names and product names mentioned in this manual are either registered trademarks or
trademarks of their respective companies.

1®1

In some cases, trademark symbols such as '™ or *®" are not specified in this manual.
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