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Introduction

Introduction

Thank you for purchasing an NJ/NX-series CPU Unit or an NY-series Industrial PC.

This manual contains information that is necessary to use the function blocks in the Device Operation
Monitor Library. (“Function block” is sometimes abbreviated as “FB”.) Please read this manual and
make sure you understand the functionality and performance of the NJ/NX-series CPU Unit before you
attempt to use it in a control system.

This manual provides function block specifications. It does not describe application restrictions or com-
bination restrictions for Controllers, Units, and components.

Refer to the user’s manuals for all of the products in the application before you use any of the products.
Keep this manual in a safe place where it will be available for reference during operation.

Features of the Library

The Device Operation Monitor Library is used to monitor the operation of devices such as solenoid
valves, motors, and other devices. You can use this library to reduce manpower of programming when
implementing the processing for each device.

Intended Audience

This manual is intended for the following personnel, who must also have knowledge of electrical sys-
tems(an electrical engineer or the equivalent).

» Personnel in charge of introducing FA systems.

» Personnel in charge of designing FA systems.

» Personnel in charge of installing and maintaining FA systems.
» Personnel in charge of managing FA systems and facilities.

For programming, this manual is intended for personnel who understand the programming language
specifications in international standard IEC 61131-3 or Japanese standard JIS B 3503.

Applicable Products

For the model numbers and versions of an NJ/NX-series CPU Unit, NY-series Industrial PC, and the
Sysmac Studio that this library supports, refer to Sysmac Library Version Information in the SYS-
MAC-XRLI[J[J Sysmac Library Catalog (Cat. No. P102). This catalog can be downloaded from the
OMRON website (http://www.ia.omron.com/products/family/3459/download/catalog.html).
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Manual Structure

Manual Structure

Special Information

Special information in this manual is classified as follows:

Precautions for Safe Use

Precautions on what to do and what not to do to ensure safe usage of the product.

|E| Precautions for Correct Use

Precautions on what to do and what not to do to ensure proper operation and performance.

@ Additional Information

Additional information to read as required.
This information is provided to increase understanding or make operation easier.

L~ Version Information

Information on differences in specifications and functionality for CPU Units and Industrial PCs
with different unit versions and for different versions of the Sysmac Studio are given.

Note References are provided to more detailed or related information.
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Terms and Conditions Agreement

Terms and Conditions Agreement

Warranty, Limitations of Liability

I Warranties

® Exclusive Warranty

Omron’s exclusive warranty is that the Products will be free from defects in materials and workman-
ship for a period of twelve months from the date of sale by Omron (or such other period expressed in
writing by Omron). Omron disclaims all other warranties, express or implied.

® Limitations

OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED, ABOUT
NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OF
THE PRODUCTS. BUYER ACKNOWLEDGES THAT IT ALONE HAS DETERMINED THAT THE
PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR INTENDED USE.

Omron further disclaims all warranties and responsibility of any type for claims or expenses based
on infringement by the Products or otherwise of any intellectual property right.

® Buyer Remedy

Omron’s sole obligation hereunder shall be, at Omron’s election, to (i) replace (in the form originally
shipped with Buyer responsible for labor charges for removal or replacement thereof) the non-com-
plying Product, (ii) repair the non-complying Product, or (iii) repay or credit Buyer an amount equal
to the purchase price of the non-complying Product; provided that in no event shall Omron be
responsible for warranty, repair, indemnity or any other claims or expenses regarding the Products
unless Omron’s analysis confirms that the Products were properly handled, stored, installed and
maintained and not subject to contamination, abuse, misuse or inappropriate modification. Return of
any Products by Buyer must be approved in writing by Omron before shipment. Omron Companies
shall not be liable for the suitability or unsuitability or the results from the use of Products in combi-
nation with any electrical or electronic components, circuits, system assemblies or any other materi-
als or substances or environments. Any advice, recommendations or information given orally or in
writing, are not to be construed as an amendment or addition to the above warranty.

See http://www.omron.com/global/ or contact your Omron representative for published information.

I Limitation on Liability; Etc

OMRON COMPANIES SHALL NOT BE LIABLE FOR SPECIAL, INDIRECT, INCIDENTAL, OR CON-
SEQUENTIAL DAMAGES, LOSS OF PROFITS OR PRODUCTION OR COMMERCIAL LOSS IN ANY
WAY CONNECTED WITH THE PRODUCTS, WHETHER SUCH CLAIM IS BASED IN CONTRACT,
WARRANTY, NEGLIGENCE OR STRICT LIABILITY.

Further, in no event shall liability of Omron Companies exceed the individual price of the Product on
which liability is asserted.
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Terms and Conditions Agreement

Application Considerations

| suitability of Use

Omron Companies shall not be responsible for conformity with any standards, codes or regulations
which apply to the combination of the Product in the Buyer’s application or use of the Product. At
Buyer’s request, Omron will provide applicable third party certification documents identifying ratings
and limitations of use which apply to the Product. This information by itself is not sufficient for a com-
plete determination of the suitability of the Product in combination with the end product, machine, sys-
tem, or other application or use. Buyer shall be solely responsible for determining appropriateness of
the particular Product with respect to Buyer’s application, product or system. Buyer shall take applica-
tion responsibility in all cases.

NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING SERIOUS RISK TO LIFE OR
PROPERTY OR IN LARGE QUANTITIES WITHOUT ENSURING THAT THE SYSTEM AS AWHOLE
HAS BEEN DESIGNED TO ADDRESS THE RISKS, AND THAT THE OMRON PRODUCT(S) IS
PROPERLY RATED AND INSTALLED FOR THE INTENDED USE WITHIN THE OVERALL EQUIP-
MENT OR SYSTEM.

I Programmable Products

Omron Companies shall not be responsible for the user’s programming of a programmable Product, or
any consequence thereof.

Disclaimers

I Performance Data

Data presented in Omron Company websites, catalogs and other materials is provided as a guide for
the user in determining suitability and does not constitute a warranty. It may represent the result of
Omron’s test conditions, and the user must correlate it to actual application requirements. Actual perfor-
mance is subject to the Omron’s Warranty and Limitations of Liability.

I Change in Specifications

Product specifications and accessories may be changed at any time based on improvements and other
reasons. It is our practice to change part numbers when published ratings or features are changed, or
when significant construction changes are made. However, some specifications of the Product may be
changed without any notice. When in doubt, special part numbers may be assigned to fix or establish
key specifications for your application. Please consult with your Omron’s representative at any time to
confirm actual specifications of purchased Product.

I Errors and Omissions

Information presented by Omron Companies has been checked and is believed to be accurate; how-
ever, no responsibility is assumed for clerical, typographical or proofreading errors or omissions.
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Safety Precautions

Safety Precautions

Definition of Precautionary Information

The following notation is used in this user's manual to provide precautions required to ensure safe
usage of an NJ/NX-series Controller and an NY-series Industrial PC.

The safety precautions that are provided are extremely important to safety. Always read and heed the
information provided in all safety precautions.

The following notation is used.

avoided, could result in death or serious injury. Addition-
WA R N I N G ally, there may be severe property damage.

= avoided, may result in minor or moderate injury, or
Caution property damage.

Symbols

Indicates a potentially hazardous situation which, if not

Indicates a potentially hazardous situation which, if not

The circle and slash symbol indicates operations that you must not do.
The specific operation is shown in the circle and explained in text.

This example indicates prohibiting disassembly.

The triangle symbol indicates precautions (including warnings).
The specific operation is shown in the triangle and explained in text.
This example indicates a precaution for electric shock.

The triangle symbol indicates precautions (including warnings).
The specific operation is shown in the triangle and explained in text.
This example indicates a general precaution.

S bbb

do.

The filled circle symbol indicates operations that you must do.

The specific operation is shown in the circle and explained in text.

This example shows a general precaution for something that you must
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Safety Precautions

Cautions

Read all related manuals carefully before you use this library.

Emergency stop circuits, interlock circuits, limit circuits, and similar safety measures
must be provided in external control circuits.

Check the user program, data, and parameter settings for proper execution before
you use them for actual operation.

The Sysmac Library and manuals are assumed to be used by personnel that is
given in Intended Audience in this manual. Otherwise, do not use them.

Perform the test run by holding an emergency stop switch in hand or otherwise pre-
pare for rapid motor operation in an application to control the motor.

Also perform the test run by using the parameters for which the motor does not rap-
idly accelerate or decelerate before you gradually adjust the parameters.

In an application of heating or cooling, perform the test run by using the parameters
for which rapid temperature changes will not occur before you gradually adjust the
parameters.

You must confirm that the user program and parameter values are appropriate to
the specifications and operation methods of the devices.

The sample programming shows only the portion of a program that uses the func-
tion or function block from the library.

When using actual devices, also program safety circuits, device interlocks, 1/O with
other devices, and other control procedures.

Understand the contents of sample programming before you use the sample pro-
gramming and create the user program.

>B>>BPE B PEEP
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Precautions for Correct Use

Precautions for Correct Use

I Using the Library

* When you use the library, functions or function blocks that are not described in the library manual

may be displayed on the Sysmac Studio. Do not use functions or function blocks that are not
described in the manual.

* You cannot change the source code of the functions or function blocks that are provided in the Sys-
mac Library.

» The multi-execution (buffer mode) cannot be performed in the Sysmac Library.

I Using Sample Programming

» Create a user program that will produce the intended device operation.
» Check the user program for proper execution before you use it for actual operation.

I Operation

» Specify the input parameter values within the valid range.

* In the function or function block with an Enabled output variable, if the value of Enabled is FALSE, do

not use the processing result of the function or function block as a command value to the control tar-
get.

+ In the function block with Execute, do not perform re-execution by the same instance. The output
value of the function block will return to the default value.
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Related Manuals

Related Manuals

The following are the manuals related to this manual. Use these manuals for reference.

Manual name Cat. No. | Model numbers Application Description
NX-series CPU Unit W535 NX701-0000 Learning the basic specifi- | An introduction to the entire NX701 CPU Unit
Hardware User's Manual cations of the NX-series system is provided along with the following infor-
NX701 CPU Units, includ- | mation on the CPU Unit.
ing introductory information, | Featyres and system configuration
designing, installation, and o )
maintenance. Mainly hard- verview
ware information is pro- Part names and functions
vided General specifications
Installation and wiring
Maintenance and inspection
NX-series NX102 CPU W593 NX102-0000 Learning the basic specifi- | An introduction to the entire NX102 system is
Unit Hardware cations of the NX102 CPU | provided along with the following information on
User's Manual Units, including introductory | the CPU Unit.
information, designing, Features and system configuration
installation, and mainte- | .
nance. Mainly hardware ntroduction
information is provided. Part names and functions
General specifications
Installation and wiring
Maintenance and Inspection
NX-series NX1P2 CPU W578 NX1P2-0000 Learning the basic specifi- | An introduction to the entire NX1P2 CPU Unit
Unit Hardware User’s cations of the NX-series system is provided along with the following infor-
Manual NX1P2 CPU Units, includ- mation on the CPU Unit.
ing introductory information, | Featyres and system configuration
designing, installation, and )
maintenance. Mainly hard- Overview
ware information is pro- Part names and functions
vided General specifications
Installation and wiring
Maintenance and Inspection
NJ-series CPU Unit W500 NJ501-0000 Learning the basic specifi- | An introduction to the entire NJ-series system is
Hardware User’s Manual NJ301-0000 cations of the NJ-series provided along with the following information on
NJ101-0000 CPU Units, including intro- | the CPU Unit.
ductory information, design- | Featyres and system configuration
ing, installation, and .
maintenance. Overview
Mainly hardware informa- Part names and functions
tion is provided General specifications
Installation and wiring
Maintenance and inspection
NY-series IPC Machine | W557 NY532-0000 Learning the basic specifi- | An introduction to the entire NY-series system is

Controller Industrial
Panel PC Hardware
User’'s Manual

cations of the NY-series
Industrial Panel PCs,
including introductory infor-
mation, designing, installa-
tion, and maintenance.
Mainly hardware informa-
tion is provided

provided along with the following information on
the Industrial Panel PC.

Features and system configuration
Introduction

Part names and functions

General specifications

Installation and wiring
Maintenance and inspection
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Related Manuals

Manual name Cat. No. | Model numbers Application Description
NY-series IPC Machine | W556 NY512-0000 Learning the basic specifi- | An introduction to the entire NY-series system is
Controller Industrial Box cations of the NY-series provided along with the following information on
PC Hardware User's Industrial Box PCs, includ- | the Industrial Box PC.
Manual ing introductory information, | Features and system configuration
designing, installation, and | .
maintenance. Mainly hard- ntroduction
ware information is pro- Part names and functions
vided General specifications
Installation and wiring
Maintenance and inspection
NJ/NX-series CPU Unit | W501 NX701-0000 Learning how to program The following information is provided on a Con-
Software User’'s Manual NX102-0000 and set up an NJ/NX-series | troller built with an NJ/NX-series CPU Unit.
NX4P2-00000 CPU Unit. CPU Unit operation
Mainly software informa- CPU Unit features
NJ501-LICCH tion is provided » )
NJ301-0000 Initial Settlngs
NJ101-0000 Programming based on IEC 61131-3 language
specifications
NY-series IPC Machine W558 NY532-0000 Learning how to program The following information is provided on
Controller Industrial NY512-0000 and set up the Controller NY-series Machine Automation Control Software.
Panel PC / Industrial Box functions of an NY-series Controller operation
PC Software User’s Industrial PC ¢
Manual Controller features
Controller settings
Programming based on IEC 61131-3 language
specifications
NJ/NX-series Instruc- W502 NX701-0000 Learning detailed specifica- | The instructions in the instruction set (IEC
tions NX102-0000 tions on the basic instruc- 61131-3 specifications) are described.
Reference Manual tions of an NJ/NX-series
NX1P2-0000 CPU Unit
NJ501-0000
NJ301-0000
NJ101-0000
NY-series Instructions W560 NY532-0000 Learning detailed specifica- | The instructions in the instruction set (IEC
Reference Manual NY512-0000 tions on the basic instruc- 61131-3 specifications) are described.
tions of an NY-series
Industrial PC
NJ/NX-series CPU Unit | W507 NX701-0000 Learning about motion con- | The settings and operation of the CPU Unit and
Motion Control User's NX102-01010100 trol settings and program- programming concepts for motion control are
Manual ming concepts of an described.
NX1P2-0000 | Ny/NX-series CPU Unit.
NJ501-0000
NJ301-0000
NJ101-0000
NY-series IPC Machine | W559 NY532-0000 Learning about motion con- | The settings and operation of the Controller and
Controller Industrial NY512-0000 trol settings and program- programming concepts for motion control are
Panel PC/ Industrial Box ming concepts of an described.
PC Motion Control NY-series Industrial PC.
User’'s Manual
NJ/NX-series Motion W508 NX701-0000 Learning about the specifi- | The motion control instructions are described.
Control Instructions Ref- NX102-0000 cations of the motion con-
erence Manual trol instructions of an
NX1P2-0000 | \y/Nx-series CPU Unit.
NJ501-0000
NJ301-0000
NJ101-0000
NY-series Motion Control | W561 NY532-0000 Learning about the specifi- | The motion control instructions are described.
Instructions Reference NY512-0000 cations of the motion con-
Manual trol instructions of an
NY-series Industrial PC.
NJ/NY-series NC Inte- 0030 NJ501-5300 Performing numerical con- | Describes the functionality to perform the numer-
grated Controller User’s NY532-5400 trol with NJ/NY-series Con- | ical control. Use this manual together with the

Manual

trollers.

NJ/NY-series G code Instructions
Reference Manual (Cat. No. O031) when pro-
gramming.

12
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Related Manuals

Manual name Cat. No. | Model numbers Application Description
G code Instructions Ref- | 0031 NJ501-5300 Learning about the specifi- | The G code/M code instructions are described.
erence Manual NY532-5400 cations of the G code/M Use this manual together with the NJ/NY-series
code instructions. NC Integrated Controller User’s Manual (Cat. No.
0030) when programming.
Sysmac Studio Version1 | W504 SYSMAC Learning about the operat- | Describes the operating procedures of the Sys-
Operation Manual -SE2000 ing procedures and func- mac Studio.
tions of the Sysmac Studio.
CNC Operator 0032 SYSMAC Learning an introduction of | An introduction of the CNC Operator, installation
Operation Manual -RTNCOOOCOD the CNC Operator and how | procedures, basic operations, connection opera-

to use it.

tions, and operating procedures for main func-
tions are described.
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Revision History

Revision History

A manual revision code appears as a suffix to the catalog number on the front and back covers of the
manual.

| Cat. No. | W552-E1-05 |

t

Revision code

Revision code Date Revised content
01 December 2015 | Original production
02 July 2016 Changed the manual name.
03 November 2016 | Changed the manual name.
04 January 2019 Added compatible models.
05 May 2020 Corrected mistakes.
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Procedure to Use Sysmac Libraries Installed Using the Installer

Procedure to Use Sysmac Librar-
ies Installed Using the Installer

This section describes the procedure to use Sysmac Libraries that you installed using the installer.
There are two ways to use libraries.

» Using newly installed Sysmac Libraries

» Using upgraded Sysmac Libraries

L~ Version Information

To use Sysmac Libraries, you need the Sysmac Studio version 1.14 or higher.

Using Newly Installed Libraries

1 Start the Sysmac Studio and open or create a new project in which you want to use Sysmac
Libraries.

p :
5 Cliline E Project Properties
e New Project > Project name [ENCIETE

Author

' Open Project

ro Comment
E Import...

Type Standard Project

Savcu— 'Hi Sclect Device

5 Category Controller
6 Connect to Device .

Device NJS01
Version 110

[ License

Create

M Precautions for Correct Use

If you create a new project, be sure to configure the settings as follows to enable the use of

Sysmac Libraries. If you do not configure the following settings, you cannot proceed to the step
2 and later steps.

» Set the project type to Standard Project or Library Project.
» Set the device category to Controller.
» Set the device version to 1.01 or later.
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Procedure to Use Sysmac Libraries Installed Using the Installer

2 Select Project — Library — Show References.

4 B @ Check All Programs F7
- Check Selected Programs Shift+F7

Device Multiview Explorer Build Controller F&

etild Controller
new_Controller 0 v

Memaory Usage

Online Edit

L& Func

M Precautions for Correct Use

If you have more than one registered device in the project, make sure that the device selected
currently is an NJ/NX-series CPU Unit or an NY-series Industrial PC. If you do not select an
NJ/NX-series CPU Unit or an NY-series Industrial PC as the device, Library References does
not appear in the above menu. When the device selected currently is an NJ/NX-series CPU

Unit or an NY-series Industrial PC, the device icon l]] is displayed in the Multiview Explorer.

3 Add the desired Sysmac Library to the list and click the OK Button.

B8] Library Reference.

Library name Author Company
> AROmronlib_MC_Toolbox V1 ] 0 OMRON Corporation (cJOMRON Corporation 2015, Al Rights Reserved.

B Indclude the referenced libraries when saving the project.

The Sysmac Library file is read into the project.

Now, when you select the Ladder Editor or ST Editor, the function blocks and functions included
in a Sysmac Library appear in the Toolbox.

For the procedure for adding and setting libraries in the above screen, refer to the Sysmac Stu-
dio Version 1 Operation Manual (Cat. No. W504).

4 Insert the Sysmac Library’s function blocks and functions into the circuit using one of the follow-
ing two methods.

» Select the desired function block or function in the Toolbox and drag and drop it onto the pro-
gramming editor.

= | Toolbox

Veriabls ;
— z

. DeadBand {OmronLib\M

Enter Varioble| : s -
& ; - - FirstOrderlag (OmronLib
Enter VariobleSIKB E 13 igble 3
Drug & Drop LeadLag {OmronLiB\MC.

PIDFeedFwd {OmronLib}

Enter Variable Sl B Cnter Variabie

Enter Variohle s SaRpTIME B Cnter Variobie

: onversic
BR= Fnter Variabie » Analog Conversion

» BCD Conversion
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Procedure to Use Sysmac Libraries Installed Using the Installer

* Right-click the programming editor, select Insert Function Block in the menu, and enter the
fully qualified name (\name of namespace\name of function block).

~ Toolbox

<Searchx v
=

\OmronLib\MC_ . ¥ OmronLib_MC_Toolbox_V:
B 5D DeadBand {OmronLib\M

Variables

F
adLag
PIDFeedFwd FB FirstOrderlag {OmronLib
FB/ Leadlag {OmronLib\MC_

FB|— PIDFeedFwd {OmronLiby

» Analog Convarsion

M Precautions for Correct Use

After you upgrade the Sysmac Studio, check all programs and make sure that there is no error
of the program check results on the Build Tab Page.

Select Project — Check All Programs from the Main Menu.

Using Upgraded Libraries

1 Start the Sysmac Studio and open a project in which any old-version Sysmac Library is
included.

2 Select Project — Library — Show References.

Check All Programs
Check Selected Programs Shift+F7
Multiview Explorer Build Controller F8

=tild Controller

d G

Device

new_Controller 0 + .

Memaory Usage

Online Edit

L& Fur

M Precautions for Correct Use

If you have more than one registered device in the project, make sure that the device selected
currently is an NJ/NX-series CPU Unit or an NY-series Industrial PC. Otherwise, Library Refer-
ences does not appear in the above menu. When the device selected currently is an

NJ/NX-series CPU Unit or an NY-series Industrial PC, the device icon l]] is displayed in the
Multiview Explorer.

3 Select an old-version Sysmac Library and click the Delete Reference Button.
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Procedure to Use Sysmac Libraries Installed Using the Installer

4 Add the desired Sysmac Library to the list and click the OK Button.

DeadBand {OmronLib\M
FirstOrderlag {OmronLib
Leadlag {OmronLib\MC.

PIDFeedFwd {Omronlib)

» Analog Conversion
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Procedure to Use Sysmac Libraries Uploaded from a CPU Unit or an Industrial PC

Procedure to Use Sysmac Librar-
ies Uploaded from a CPU Unit or
an Industrial PC

You can use Sysmac Libraries uploaded from a CPU Unit or an Industrial PC to your computer if they

are not installed.

The procedure to use uploaded Sysmac Libraries from a CPU Unit or an Industrial PC is as follows.

L~ Version Information

To use Sysmac Libraries, you need the Sysmac Studio version 1.14 or higher.

1 Start the Sysmac Studio and create a new project in which you want to use Sysmac Libraries.

g/ Offline
; New Project >

| .
' Open Project

=
;;.';;l‘:l Import...

A Online

6 Connect to Device

[ License

WN

E Project Properties

Project name Mew Project

Author

Comment

Type Standard Project

'T:q] Select Device

Category Controller
Device NJSOL

Version 110

Create

Connect the computer to the CPU Unit or the Industrial PC and place it online.

Upload POUs in which any Sysmac Library is used to the computer.

Now, when you select the Ladder Editor or ST Editor, the function blocks and functions included
in the Sysmac Library used in the uploaded POUs appear in the Toolbox.

4 Insert the Sysmac Library’s function blocks and functions into the circuit using one of the follow-

ing two methods.

+ Select the desired function block or function in the Toolbox and drag and drop it onto the Lad-

der Editor.

Variables

Enter VariablefSii§

Enter VariablesIimeCons

Enter Varioble—SampTime:

20

+ Toclbox
;
=
| | w OmronLib_MC_Toolbox_V:
DeadBand {OmronLib\M
' FirstOrderlag {Omronlib
eadlag {OmronLib\MC,
Drug & Drop LeadLag {DmronLibAMC
PIDFeedFwd {OmronLib\

B Enter Variable

-onvears|
B Enter Variable » Analog Conversion

» BCD Conversion
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Procedure to Use Sysmac Libraries Uploaded from a CPU Unit or an Industrial PC

* Right-click the programming editor, select Insert Function Block in the menu, and enter the
fully qualified name (\\name of namespace\name of function block).

<Search» v
=

| | v omronLib_MC_Toalbox_v

F DeadBand {OmronLib\M

FB— Leadlag {Omronlib\MC_

F8— PIDFeedFwd {OmronLib\

» Analeg Conversion

M Precautions for Correct Use

» The Sysmac Studio installs library files of the uploaded Sysmac Stutio to the specified folder
on the computer if they are not present. However, the Sysmac Studio does not install library
files to the specified folder on the computer if they are present.

The specified folder here means the folder in which library files are installed by the installer.

* Note that uploading Sysmac Libraries from a CPU Unit or an Industrial PC does not install
the manual and help files for the Sysmac Libraries, unlike the case where you install then
using the installer. Please install the manual and help files using the installer if you need
them.
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Purpose of Device Operation Monitor Library

Purpose of Device Operation
Monitor Library

24

The purpose of the Device Operation Monitor Library is to monitor the operation of each equipment in
the automated facility and implement the self-diagnosis function.

The input information from cylinders and other 1/O equipment are compared with the preset reference
values to detect machine and equipment errors. An alarm is output when machine and equipment
errors are detected. Also, output values in case of an error are recorded and used to help analyze the
cause of the error.

The Device Operation Monitor Library consists of multiple function blocks or functions. Use a combina-
tion of function blocks and functions that is most suitable for your application.
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Applicable Applications

Applicable Applications

Function blocks and functions designed for the following applications are available for the Device Oper-
ation Monitor Library.

* Monitoring cylinder operations

» Monitoring photoelectric sensor operations

* Monitoring mechanical component operations
» Logging variables

» Displaying as graphs

+ Stopwatch

Details of each application are described below.

Monitoring Cylinder Operations

The function block monitors the operation time of the cylinder to detect cylinder operation errors that
occur due to deterioration of a cylinder or air pressure system errors.

When the equipment is started, the normal operation time is measured and the standard operation time
to determine an error is established. When the operation time of the equipment exceeds the upper and
lower limits of the standard operation time, it is determined to be an error and an alarm is output.

|At equipment startup |

=]
—_—>
Cylinder Fully retracted and fully
extended position inputs

Pull and push
commands MonitorCylinder_MeasureFB

Standard
operation time

Measures the operation time of the cylinder to establish the standard operation time.

| During equipment operation |

Pull and push MonitorCylinder_DoubleFB
commands

~ MonitorCylinder_SingleFB
I:n:m /A(Iarm
B ————

Cylinder Fully retracted and fully
extended position inputs
Measures the operation time of the cylinder and outputs an alarm when an error occurs.
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The related function blocks and functions are as follows.

Function block name

Function

Page

MonitorCylinder_Measure

Measures the operation time of the cylinder in normal
conditions to establish the standard operation time to
determine an error.

MonitorCylinder_Mea-
sure on page 42

MonitorCylinder_Double

Monitors the operation time of the cylinder during nor-
mal operation and outputs an alarm when an error
occurs.

It uses push and pull command signals.

MonitorCylinder_Dou-
ble on page 52

MonitorCylinder_Single

Monitors the operation time of the cylinder during nor-
mal operation and outputs an alarm when an error
occurs.

It only uses the push command.

MonitorCylinder_Sin-
gle on page 63

Monitoring Photoelectric Sensor Operations

The function block monitors the amount of light received by the photoelectric sensor to detect operation
errors of the photoelectric sensor due to a soiled lens or other causes.

The threshold to determine an error in the amount of light received is preset and when the light received
is repeatedly at or below the threshold, an alarm is output.

N~ Ut

Sensor Communications Unit ESNW-ECT

Amount of light received by the photoelectric sensor

MonitorLightSensorFB

Threshold to determine an error
in the amount of light received

Alarm

When the light received by the photoelectric sensor is repeatedly at or below the threshold to
determine an error, an alarm is output.

The related function blocks and functions are as follows.

Function block name

Function

Page

MonitorLightSensor Measures the amount of light received by the photoelectric
sensor and outputs an alarm when an error occurs.

MonitorLightSensor on
page 109

26
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Monitoring Mechanical Component Operations
The function block monitors the torque and load factor of mechanical components to detect operation
errors due to damage, wear, and foreign matter on mechanical components.

Torque and load factor waveforms are recorded when equipment is started and compared with torque
and load factor waveforms during operation. When the difference between these waveforms exceeds
the preset tolerance value, it is determined to be an error and an alarm is output.

You can save the recorded waveform data in an SD memory card in CSV format.

|At equipment startup

G5-series Servomotor

Torque and load

Torque and load  LogCompareFB factor waveform LogDataCSVWriteFB
factor — — data — | Saves (g
\ SD memory card

Gb5-series Servo Drive

Acquires torque and load factor waveform data and saves in an SD memory card.

G5-series Servomotor

Tolerance value

Torque and load factor

|
] ). A \ LogCompareFB

- — Alarm
G5-series Servo Drive T —
) LogDataCSVReadFB Torque and load factor waveform data in normal conditions
Reads -
— —

SD memory card

Acquires torque and load factor waveform data. When the difference from the torque and load

factor waveform data in normal conditions exceeds the tolerance value, an alarm is output.
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The related function blocks and functions are as follows.

Function block

Function Page
name
LogCompare Compares the Servomotor torque and load factor waveforms in LogCompare on
normal conditions with torque and load factor waveforms during page 71

normal operation and outputs an alarm when an error occurs.
LogDataCSVWrite Saves the waveform data in an SD memory card in CSV format. MonitorLightSensor
on page 109
LogDataCSVRead Reads the waveform data from an SD memory card. LogDataCSVRead
on page 102
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Logging Variables

The function block logs and adds variables to the recorder and acquires variables from the recorder.
You can save the contents of the recorder in an SD memory card in CSV format. You can log axis
records, bit records, and general variables according to the type of the variable to log.

Logging axis records

AxisRecorderPutFUN . AxisRecorderGetFUN
Acquires
Axis record — — Adds record record Axis record
—_— - —e —_—

——>

Axis recorder

All data in axis recorder
AxisRecorderCSVWriteFB

Saves
E—

SD memory card

Structure of Axis Recorder

Record Time [Command Current Position|Command Current Velocity|Actual Current Position | Actual Current Velocity|Actual Current Torque

Record Time [Command Current Position|Command Current Velocity|Actual Current Position | Actual Current Velocity|Actual Current Torque

Adds axis records to the axis recorder and acquires axis records from the axis recorder.

Saves the contents of the axis recorder in an SD memory card in CSV format.

Logging bit records

BitRecorderPutFUN Acquires BitRecorderGetFUN
Bit record — L Adds record record Bit record
— I — _— —

Bit recorder

Structure of Bit Recorder
Record Time (32 BOOL data

Record Time (32 BOOL data

Adds bit records to the bit recorder and acquires bit records from the bit recorder.
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Logging general variables

DataRecorderPutFUN Acquires DataRecorderGetFUN
Data record — Adds record record Data record
—  — e ——

- —>

Data recorder

All data in data recorder
DataRecorderCSVWriteFB

Structure of Data Recorder

Record Time (32 BOOL data

10 INT data |10 DINT data (10 REAL data

Record Time (32 BOOL data

10 INT data |10 DINT data (10 REAL data

Saves
e

SD memory card

Adds data records to the data recorder and acquires data records from the data recorder. Saves the

contents of the data recorder in an SD memory card in CSV format.

The related function blocks and functions are as follows.

Function block name Function Page

AxisRecorderPut Stores axis records in the axis recorder. AxisRecorderPut on
page 136

AxisRecorderGet Acquires axis records from the axis recorder. AxisRecorderGet on
page 140

AxisRecorderCSVWrite Saves the contents of the axis recorder in an SD memory | AxisRecord-

card in CSV format. erCSVWrite on page

142

BitRecorderPut Stores bit records in the bit recorder. BitRecorderPut on
page 150

BitRecorderGet Acquires bit records from the bit recorder. BitRecorderGet on
page 154

DataRecorderPut Stores general data records in the data recorder. DataRecorderPut on
page 120

DataRecorderGet Acquires general data records from the data recorder. DataRecorderGet on
page 124

DataRecorderCSVWrite Saves the contents of the general recorder in an SD mem- | DataRecord-

ory card in CSV format.

erCSVWrite on page
126
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Displaying as Graphs

The function block converts data that was acquired with Servomotor monitoring function or variable log-
ging function to the data format that is suitable for displaying as a graph on NS-series PT. You can
enlarge or reduce the size of waveforms to be displayed.

Graph displayed with LogDataToGraph Graph displayed with BitRecorderToGraph
[\ ﬂ E3NW
Y Fully E&tended Position

A ‘%IHH i ) ol o m
Bl B [ cetcrpn | K P78 PN VS . e e
<Jofp | '

Vel
Clear Graph !Show Limits x|
_—

E |MasterGraph Write Read
| Axis001 | Reset |

The related function blocks and functions are as follows.

Function block name Function Page
LogDataToGraph Converts data that was acquired with Servomotor monitoring LogDataToGraph
function to the data format that is suitable for displaying as a on page 87
graph on NS-series PT.
BitRecorderToGraph Converts bit records that were acquired with variable logging BitRecorderTo-
function to the data format that is suitable for displaying as a Graph on page 156
graph on NS-series PT.

Stopwatch

The function block measures the time difference between the rising edges of 2 types of input signals.
This function block is used to measure the transit time of the mobile test target or Takt time of manufac-
turing lines.

The related function blocks and functions are as follows.

Function
block Function Page
name
Stopwatch | Measures the time difference between the rising edges of 2 types of | Stopwatch on page 116
input signals.
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Common Variables

Common Variables

This section describes the specifications of variables (EN, Execute, Enable, Abort, ENO, Done, Cal-
cRslt, Enabled, Busy, CommandAborted, Error, ErrorlD, and ErrorIDEX) that are used for more than
one function or function block. The specifications are described separately for functions, for exe-
cute-type function blocks, and for enable-type function blocks.

Definition of Input Variables and Output Variables

Common input variables and output variables used in functions and function blocks are as follows.

Function/function
block type to use
Variable 110 It:;apt: Function block Meaning Definition
Execute- | Enable- | Function
type type
EN Input | BOOL OK Execute The processing is executed while the
variable is TRUE.
Execute OK Execute The processing is executed when the
variable changes to TRUE.
Enable OK Run The processing is executed while the
variable is TRUE.
Abort BOOL OK Abort The processing is aborted.
You can select the aborting method.
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Common Variables

Variable

110

Data
type

Function/function
block type to use

Function block

Execute- | Enable-
type type

Function

Meaning

Definition

ENO

Output

BOOL

OK

Done

The variable changes to TRUE when the
processing ends normally.

It is FALSE when the processing ends in
an error, the processing is in progress, or
the execution condition is not met.

Done

BOOL

OK

Done

The variable changes to TRUE when the
processing ends normally.

It is FALSE when the processing ends in
an error, the processing is in progress, or
the execution condition is not met.

Busy

BOOL

OK OK

Executing

The variable is TRUE when the process-
ing is in progress.

Itis FALSE when the processing is not in
progress.

CalcRslt

LREAL

OK

Calculation
Result

The calculation result is output.

Enabled

BOOL

OK

Enabled

The variable is TRUE when the output is
enabled. It is used to calculate the con-

trol amount for motion control, tempera-
ture control, etc.

Command
Aborted

BOOL

OK

Command
Aborted

The variable changes to TRUE when the
processing is aborted.

It changes to FALSE when the process-
ing is re-executed the next time.

Error

BOOL

OK OK

Error

This variable is TRUE while there is an
error.

It is FALSE when the processing ends

normally, the processing is in progress,
or the execution condition is not met.

ErrorlD

WORD

OK OK

Error Code

An error code is output.

ErrorIDEx

DWORD

OK OK

Expansion
Error Code

An expansion error code is output.

Execute-type Function Blocks

Processing starts when Execute changes to TRUE.
When Execute changes to TRUE, Busy also changes to TRUE. When processing is completed nor-

mally, Busy changes to FALSE and Done changes to TRUE.

When continously executes the function blocks of the same instance, change the next Execute to
TRUE for at least one task period after Done changes to FALSE in the previous execution.

If the function block has a CommandAborted (Instruction Aborted) output variable and processing is
aborted, CommandAborted changes to TRUE and Busy changes to FALSE.

If an error occurs in the function block, Error changes to TRUE and Busy changes to FALSE.

For function blocks that output the result of calculation for motion control and temperature control,
you can use the BOOL input variable Abort to abort the processing of a function block. When Abort
changes to TRUE, CommandAborted changes to TRUE and the execution of the function block is

aborted.
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Abcd_instance

Abcd

) —InOut_Val — — InOut_Val |— )
In-out variables 5 __| | In-out variables

— Execute Done |—
— Busy —
— CommandAborted |—
Error |—
— ErrorlD |—
— ErrorIDEX |—

Input variables Output variables

* If Execute is TRUE and Done, CommandAborted, or Error changes to TRUE, Done, Command-
Aborted, and Error changes to FALSE when Execute is changed to FALSE.

* If Execute is FALSE and Done, CommandAborted, or Error changes to TRUE, Done,Command-
Aborted, and Error changes to TRUE for only one task period.

« If an error occurs, the relevant error code and expansion error code are set in ErrorlD (Error Code)
and ErrorIDEx (Expansion Error Code). The error codes are retained even after Error changes to
FALSE, but ErrorID is set to 16#0000 and ErrorIDEXx is set to 16#0000 0000 when Execute changes
to TRUE.

I Timing Charts

This section provides timing charts for a normal end, aborted execution, and errors.
® Normal End

Execute J | | |

Done | |

|

Busy 1
CommandAborted
Error
ErrorlD I I 1 ;3#0000 I I
ErrorDEx | ' 16#00000000 |

® Canceled Execution

Execute J | |
Abort [ [ 1]

Busy ] I |
CommandAborted Ii —|

Error

ErrorlD I : 1I6#0000 : '

ErrorlDEx I 16400000000 _ '
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® Aborted Execution

Execute J |_|

Done |

Busy ‘ |

CommandAborted

Error

ErrorlD 16#0000

ErrorIDEx 16#00000000

® Errors

Execute J . I_l

Done |

CommandAborted : :

[ 1

L 16#0000 X ErorlD X 16#0000 X _ErrorD

Error

ErrorlD

ErrorlDEx  16#00000000 X  ErrorlDEx X 16#00000000 X ErrorlDEx
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Enable-type Function Blocks

» Processing is executed while Enable is TRUE.

* When Enable changes to TRUE, Busy also changes to TRUE. Enabled is TRUE during calculation of
the output value.

« If an error occurs in the function block, Error changes to TRUE and Busy and Enabled change to
FALSE. When Enable changes to FALSE, Enabled, Busy, and Error change to FALSE.

Abcd_instance

Abcd

. — InOut_Val — — InOut_Val |— .
In-out variables - |~ In-out variables

— Enable Enabled |—
— CalcRslt |—
Input variables < — Busy |—
— Error |—
— ErrorlD |—
ErrorIDEX |—

Output variables

« If an error occurs, the relevant error code and expansion error code are set in Error/D (Error Code)
and ErrorIDEx (Expansion Error Code). The error codes are retained even after Error changes to
FALSE, but ErrorID is set to 16#0000 and ErrorIDEX is set to 16#0000 0000 when Enable changes to
TRUE.

» For function blocks that calculate the control amount for motion control, temperature control, etc.,
Enabled is FALSE when the value of CalcRslt (Calculation Result) is incorrect. In such a case, do not
use CalcRslt. In addition, after the function block ends normally or after an error occurs, the value of
CalcRsilt is retained until Enable changes to TRUE. The control amount will be calculated based on
the retained CalcRslt value, if it is the same instance of the function block that changed Enable to
TRUE. If it is a different instance of the function block, the control amount will be calculated based on
the initial value.

I Timing Charts

This section provides timing charts for a normal end and errors.

® Normal End

Enable J l I I_

Enabled  : [ ] |
CalcRslt Retained gRetained
Busy _ | | _

Error
ErrorlD ' ' 16#000:0
ErrorIDEx I 16#00000IOOO
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® Errors

Enable J l I

Enabled " | ‘ |

CalcRsilt Retained Retained
Busy _ | ‘
Error | |
ErrorlD 1%#0000 X ErrorIliD >§<16#0000>§< ErrorlD
ErrorIDEx 16#00000000>:< Errorlb >< >< ErrorlD
16#00000000
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Precautions

This section provides precautions for the use of this function block.

Nesting

You can nest calls to this function block for up to four levels.
For details on nesting, refer to the software user’s manual.

Instruction Options

You cannot use the upward differentiation option for this function block.

Re-execution of Function Blocks

Execute-type function blocks cannot be re-executed by the same instance.
If you do so, the output value will be the initial value.

For details on re-execution, refer to the motion control user’'s manual.
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Individual Specifications of Function

Blocks

Function block name Name Page

MonitorCylinder_Measure Monitor Cylinder Device Operation P.42
(Measure)

MonitorCylinder_Double Monitor Cylinder Device Operation (Dou- P.52
ble)

MonitorCylinder_Single Monitor Cylinder Device Operation (Sin- P.63
gle)

LogCompare Logging Compare P.71

LogDataToGraph Display Log Data P.87

LogDataCSVWrite Write Log Data to SD Memory Card P.94

LogDataCSVRead Read Log Data from SD Memory Card P.102

MonitorLightSensor Monitor Photoelectric Sensor Device P.109
Operation

Stopwatch Measure Cycle Time P.116

DataRecorderPut Add Data Record P.120

DataRecorderGet Get Data Record P.124

DataRecorderCSVWrite Write from Data Recorder to SD Memory P.126
Card

AxisRecorderPut Add Axis Record P.136

AxisRecorderGet Get Axis Record P.140

AxisRecorderCSVWrite Write Axis Record to SD Memory Card P.142

BitRecorderPut Add Bit Record P.150

BitRecorderGet Get Bit Record P.154

BitRecorderToGraph Display Bit Record P.156
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MonitorCylinder_Measure

MonitorCylinder _Measure

The MonitorCylinder_Measure function block measures the operation time of the cylinder, and outputs
the statistics of operation time, etc. of the 10 most recent times.

Function FB/
block Name FUN Graphic expression ST expression
name
MonitorCyl- | Monitor Cyl- | FB MonitorCylinder_Measure_instance MonitorCylinder_Measure_in-
inder_Mea- | inder stance(
sure Device \\OmronLib\BC_DeviceMonitor\ Enable
Operation MonitorCylinder_Measure ol '
(Measure) Enable Enabled [— ,
Push,
Pull Measuring [— MeasureMode
Push MeasuredStatus [— FullyRetractedPos
MeasureMode Error— FullyExtendedPos,
FullyRetractedPos ErrorlD |— Timeout,
FullyExtendedPos ErrorlDEx|— Enabled,
Timeout Measuring,
MeasuredStatus,
Error,
ErrorlD,
ErrorIDEX);
Function Block and Function Information
Item Description

Library file name

OmronLib_BC_DeviceMonitor_V1_0.sIr

Namespace

OmronLib\BC_DeviceMonitor

Function block and function number

00017

Publish/Do not publish source code

Do not publish

Function block and function version

1.00
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Variables
Meaning 110 Description Valid range Unit | Default
TRUE: Enable
Enable Enable Input TRUE or FALSE FALSE
FALSE: Disable
TRUE: Pull command TRUE
Pull Pull Command | | TRUE or FALSE FALSE
Flag FALSE: Pull command FALSE
- TRUE: Push command TRUE
Push Push Com Input TRUE or FALSE FALSE
mand Flag FALSE: Push command FALSE
TRUE: Single mode
MeasureMode | Moasurement 9 TRUE or FALSE FALSE
Mode FALSE: Double mode
TRUE: Fully retracted position
- reached
FullyRetract Fully./ .Retracted Input - TRUE or FALSE - | FALSE
edPos Position FALSE: Fully retracted position not
reached
TRUE: Fully extended position
- reached
FullyExtended FuIIY.Extended Input ) TRUE or FALSE FALSE
Pos Position FALSE: Fully extended position not
reached
Timeout Measurement Input Measurement timeout Depends on data 10s
Timeout type
TRUE: Enabled
Enabled Enabled Output . TRUE or FALSE -
FALSE: Disabled
TRUE: Measurement is in progress.
Measuring Measuring Output FALSE: Measurement is not in prog- TRUE or FALSE -
ress.
MeasuredSta- Measured Cyl- Output Status of measured cylinder 1 -
tus inder Status
TRUE: Error end
Error Error Output FALSE: Normal enq, execut?o.n in TRUE or FALSE -
progress, or execution condition not
met
This is an error code for an error end. |,
ErrorlD Error Code Output ] 2 - -
The value is 16#0 for a normal end.
E . This is an expansion error code for an
ErrorlDEx xpansion Output error end. "2 - -
Error Code
The value is 16#0 for a normal end.
*1. Refer to the structure sMeasuredStatus for details.
*2. Refer to Troubleshooting on page 51 for details.
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Bool Real Times, durations,
Bit strings Integers num- dates, and text
ean bers strings
SEHEBEBEHBBEBEBEHHEHBEEE
AR IR HE R RSN 2
o| O b= ()
Enable OK
Pull OK
Push OK
MeasureMode OK
FullyRetractedPos OK
FullyExtendedPos OK
Timeout OK
Enabled OK
Measuring OK
MeasuredStatus Refer to Function for details on the structure OmronLib\BC_DeviceMonitor\sMeasuredStatus.
Error OK
ErrorlD OK
ErrorIDEx OK
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Function

MonitorCylinder_Measure

This function block measures the operation time of the cylinder, and outputs the statistics of operation
time, etc. of the 10 most recent times. The statistics of the 10 most recent operation times determined
with this function block are the references when setting error values for the MonitorSylinder_Double
function block and the MonitorSylinder_Single function block.
However, if the execution count of this FB is less than ten, the statistics of the measured times are out-
put. For example, if the execution count is five, the statistics of the five times are output.

Operation starts when Enable (Enable) is set to TRUE.

I Connection with Cylinder

The following table shows the combination between the cylinder 1/0 used and the connected input vari-

ables for this FB.

The two types of the measurement mode are single mode and double mode, and the connected input
variables vary for each mode. Set the single mode for a single-acting cylinder and the double mode for

a double-acting cylinder.

Cylinder I/O

Connected input variables

Single mode

Double mode

Push command

Push (Push Command Flag)

Push (Push Command Flag)

Pull command

Pull (Pull Command Flag)

Fully extended position reed

FullyExtendedPos (Fully Extended

FullyExtendedPos (Fully Extended

switch Position) Position)
Fully retracted position reed | FullyRetractedPos (Fully Retracted FullyRetractedPos (Fully Retracted
switch Position) Position)

I Measuring Cylinder Operation Time

This function block measures the operation time on the push side and the pull side for the most recent
10 times of cylinder operation.
Set the measurement mode with MeasureMode. The MeasureMode value, measure start timing, and

measure end timing for each measurement mode are as follows.

Push side Pull side
Measure- | Value of Mea- = -

Measure start | Measure end tim- Measure start Measure end tim-

ment mode sureMode oy . oy .

timing ing timing ing

Single mode | TRUE Push (Push FullyExtendedPos | Push (Push Com- | FullyRetractedPos
Command (Fully Extended mand Flag) (Fully Retracted
Flag) change to | Position) change change to FALSE | Position) change
TRUE to TRUE to TRUE

Double mode | FALSE Push (Push FullyExtendedPos | Pull (Pull Com- FullyRetractedPos
Command (Fully Extended mand Flag) (Fully Retracted
Flag) change to | Position) change change to TRUE Position) change
TRUE to TRUE to TRUE

The measurement result is output to MeasuredStatus (Measured Cylinder Status).

During measuring of operation time, the value of Measuring is TRUE.
If the value of Enable is TRUE, even when the value of MeasureMode is changed, it is not reflected.
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I Measurement Timeout

The cylinder operation time exceeds the value of Timeout (Measurement Timeout), it is regarded as
measurement timeout and an error occurs.

If the value of Timeout (Measurement Timeout) is zero, a measurement timeout error does not occur.

If the value of Enable is TRUE, even when the value of Timeout (Measurement Timeout) is changed, it
is not reflected.

I Measured Cylinder Status

You can find the status of the measured cylinder with MeasuredStatus (Measured Cylinder Status). The
value of MeasuredStatus is cleared when Enable (Enabled) changes to TRUE.

The data type of MeasuredStatus is structure OmronLib\BC_DeviceMonitor\sMeasuredStatus. The
specifications are as follows:

Name Meaning Description Data type Valid range | Unit | Default
Omron-
Measured Cylinder | Status of measured Lib\BC_Device-
MeasuredStatus i - - — _
Status cylinder Monitor\sMeasur
edStatus
Average value of the
PushAve Push Average Oper- | ¢ ration time on the | UINT 01065535 |001s| -
ation Time .
push side
PushMax Push Maximum Maximum operation |, 0t065535 |001s| -
Operation Time time on the push side
PushMin Push Minimum Minimum operation ;. 0t065535 |0.01s| -
Operation Time time on the push side
Push Operation Standard deviation of
PushSD Standard Deviation | operation time on the UINT 0 to 65535 0.01s -
Time push side
PushElapsedTime | - USh Elapsed Elapsed operation time |\ 01065535 |001s| -
Operation Time on the push side
Average value of the
PullAve Pull Average Opera- | ¢ ration time on the | UINT 0t065535 |001s| -
tion Time .
pull side
PullMax Pull Maximum Oper- | Maximum operation ;. 0t065535 |001s| -
ation Time time on the pull side
PUlMin Pull Minimum Oper- | Minimum operation ;. 01065535 |0.01s| -
ation Time time on the pull side
. Standard deviation of
PUllSD Pull Operation Stan- | |\ tion time on the | UINT 01065535 |0.01s| -
dard Deviation Time .
pull side
PulElapsedTime | 1! Elapsed Elapsed operationtime | ;. 0t065535 |0.01s| -
Operation Time on the pull side
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Timing Charts

The following figures show the timing charts for the program part.

Enabled (Enabled) changes to TRUE at the same time as Enable (Enable) changes to TRUE.
Measuring (Measuring) changes to TRUE at the same time as Push (Push Command Flag) changes
to TRUE, and push operation time measurement starts.

The measured operation time is output to MeasuredStatus.PushElapsedTime (Push Elapsed
Operation Time). The measurement ends when FullyExtendedPos (Fully Extended Position)
changes to TRUE, and the values of MeasuredStatus.PushAve (Push Average Operation Time),
MeasuredStatus.PushMax (Push Maximum Operation Time), MeasuredStatus.PushMin (Push
Minimum Operation Time) and MeasuredStatus.PushSD (Push Operation Standard Deviation Time)
are updated.

The operation on the pull side varies depending on the measurement mode. In single mode,
Measuring (Measuring) changes to TRUE at the same time as Push (Push Command Flag) changes
to FALSE, and pull operation time measurement starts. In double mode, Measuring (Measuring)
changes to TRUE at the same time as Pull (Pull Command Flag) changes to TRUE, and pull
operation time measurement starts.

The measurement ends at the same time as FullyRetractedPos (Fully Retracted Position) changes to
TRUE in pull operation regardless of the measurement mode.

If an error occurs when this function block is executed, Enabled (Enabled) and Measuring
(Measuring) will change to FALSE, and Error (Error) will change to TRUE. You can find out the cause
of the error by referring to the values output by ErrorID (Error Code) and ErrorIDEXx (Expansion Error
Code).
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Enable

Push

Pull
FullyExtendedPos
FullyRetractedPos
Enabled

Measuring

MeasuredStatus.
PushElapsedTime

PushAve
PushMax
PushMin
PushSD

MeasuredStatus.
PullElapsedTime

PullAve
PullMax
PullMin
PullSD

Error

ErrorlD

ErrorIDEx

® Timing Chart for Normal End (in Single mode)

—

] !
1

-

— T

X UINT#O X ]

X UINT#0 X :
X WORD#0000 -
X DWORD#00000000
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® Timing Chart for Normal End (in Double mode)

Enable

Push

Pull

FullyExtendedPos

FullyRetractedPos

Enabled

Measuring

MeasuredStatus.
PushElapsedTime

PushAve
PushMax

PushMin

PushSD

MeasuredStatus.
PullElapsedTime

PullAve
PullMax

UINT#0 X

PullMin
PullSD

Error

ErrorlD WORD#0000

ErrorIDEx DWORD#00000000
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® Timing Chart for Error End
Enable — l | |

Push I | ; | :
| : ; i Timeout
Pull ; : : ] :
FullyExtendedPos Co
FullyRetractedPos —u—-—'—l
Enabled : —
Measuring i |
MeasuredStatus. ; Do
PushElapsedTime '
PushAve H !
PushMax . : : ; ; '
PushMin X EUINT#O : XE i : UINT#0 5 :
PushSD : : i L 5 5 i
MeasuredStatus.
PullElapsedTime ' ' ' '
PullAve : : i P
PullMax : : ; -
PulMin XI . UINT#0 : X: UINT#0 X : 5
PullSD i : :
Error —-—I . l II I—
ErrorlD >( 0__X__ErrorlD X WORD#0000 X ErrorlD
ErrorIDEx >( 0 X ErrorlDEx X DWORD#00000000 )( Error!EEx
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Troubleshooting
Error Code Expar::sc::: error Status Description Correction
16#0000 16#00000000 Normal End - -
16#3C1C 16#00000001 User Software | The measurement mode is dou- | Check the values of Pull (Pull
Error ble mode, and the values of Command Flag) and Push

both Pull (Pull Command Flag) | (Push Command Flag), and cyl-
and Push (Push Command inder operation to confirm
Flag) are TRUE. whether any error occurred.

16#3C1C 16#00000002 Timeout Error | A measurement time exceeds Check the set value of Timeout
the value of Timeout (Measure- | (Measurement Timeout) and
ment Timeout). cylinder operation to confirm

whether any error occurred.
16#3C1C 16#00000003 User Software | When the values of FullyRe- Check the values of FullyRe-

Error

tractedPos (Fully Retracted
Position) and FullyExtended-
Pos (Fully Extended Position)
are both TRUE.

tractedPos (Fully Retracted
Position) and FullyExtended-
Pos (Fully Extended Position),
and cylinder operation to con-
firm whether any error
occurred.

Sample Programming

Refer to the sample programming for MonitorCylinder_Double on page 52.

14

Precautions for Correct Use

The sample programming shows only the portion of a program that uses the function or func-
tion block from the library.

When programming actual applications, also program safety circuits, device interlocks, 1/0
with other devices, and other control procedures.

Create a user program that will produce the intended device operation.
Check the user program for proper execution before you use it for actual operation.
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MonitorCylinder_Double

The MonitorCylinder_Double function block measures the operation time of the cylinder, and outputs an
alarm and error if it exceeds the upper or lower limit set by the operation time.

It uses push and pull command signals.

Function
block Name
name

FB/
FUN

Graphic expression ST expression

MonitorCyl- | Monitor Cyl- | FB
inder_Dou- | inder

ble Device
Operation
(Double)

MonitorCylinder_Double_instance(
MonitorCylinder_Double_instance

Enable,
\\OmronLib\BC_DeviceMonitor\ Pull,
MonitorCylinder_Double

Push,
Enable Enabled — FullyRetractedPos,
Pull Monitoring [— FullyExtendedPos,
Push CylinderStatus [— AlarmSetting,
FullyRetractedPos CylinderAlarm [— Enabled,
FullyExtendedPos Error{— Monitoring,
AlarmSetting ErrorlD |— CylinderStatus,

ErrorlDEX |— CylinderAlarm,

Error,

ErroriD,

ErrorIDEX);

Function Block and Function Information

Item

Description

Library file name

OmronLib_BC_DeviceMonitor_V1_0.sIr

Namespace

OmronLib\BC_DeviceMonitor

Function block and function number 00018
Publish/Do not publish source code Do not publish
Function block and function version 1.00
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Variables
Meaning 110 Description Valid range Unit | Default
TRUE: Enable
Enable Enable Input TRUE or FALSE FALSE
FALSE: Disable
TRUE: Pull command TRUE
Pull Pull Command | | TRUE or FALSE FALSE
Flag FALSE: Pull command FALSE
- TRUE: Push command TRUE
Push Push Com Input TRUE or FALSE FALSE
mand Flag FALSE: Push command FALSE
TRUE: Fully retracted position
- reached
FullyRetract FuII)./.Retracted Input - TRUE or FALSE FALSE
edPos Position FALSE: Fully retracted position not _
reached
TRUE: Fully extended position
- reached
FullyExtended FuII)./.Extended Input - TRUE or FALSE FALSE
Pos Position FALSE: Fully extended position not
reached
. Error Value .
AlarmSetting . Input Set value of alarm or error 1 -
Setting
TRUE: Enabled
Enabled Enabled Output ) TRUE or FALSE —
FALSE: Disabled
o L TRUE: Monitor is in progress.
Monitoring Monitoring Output o ] TRUE or FALSE -
FALSE: Monitor is not in progress.
CylinderStatus | Cylinder Status | Output Status of cylinder "2 -
TRUE: Alarm occurred
CylinderAlarm | Alarm Output Output TRUE or FALSE -
FALSE: No alarm occurred
TRUE: Error end
Error Error Output | PALSE: Normal end, execution in TRUE or FALSE -
progress, or execution condition not
met
This is an error code for an error end. |,
ErrorlD Error Code Output ] 3 - -
The value is 16#0 for a normal end.
E . This is an expansion error code for an
ErrorlDEx xpansion Output error end. *3 - -
Error Code
The value is 16#0 for a normal end.
*1. Refer to the structure sCylinderAlarmSetting for details.
*2. Refer to the structure sCylinderStatus for details.
*3. Refer to Troubleshooting on page 60 for details.
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Bool Real Times, durations,
Bit strings Integers num- dates, and text
ean bers strings
HEBEBEEEBEBEBEHBEHBEEE
SR B|S[837(3|3|7| |7|7FIEIT| " 2
o | O (7]
Enable OK
Pull OK
Push OK
FullyRetractedPos OK
FullyExtendedPos OK
AlarmSetting Refer to Function for details on the structure OmronLib\BC_DeviceMonitor\sCylinderAlarmSetting.
Enabled OK
Monitoring OK
CylinderStatus Refer to Function for details on the structure OmronLib\BC_DeviceMonitor\sCylinderStatus.
CylinderAlarm OK
Error OK
ErrorlD OK
ErrorIDEx OK
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Function

This function block measures the cylinder operation time and outputs an alarm and error if the opera-
tion time exceeds the set threshold for early or delayed operation.

It uses push and pull command signals.
Operation starts when Enable (Enable) is set to TRUE.

I Connection with Cylinder

The following table shows the connections between the cylinder and the function block input variables.

Cylinder Connected input variables
Push command Push (Push Command Flag)
Pull command Pull (Pull Command Flag)
Fully extended position reed switch FullyExtendedPos (Fully Extended Position)
Fully retracted position reed switch FullyRetractedPos (Fully Retracted Position)

I Alarm or Error Output

Push operation time is measured when the value of Push (Push Command Flag) is changed to TRUE.
Pull operation time is measured when the value of Pull (Pull Command Flag) is changed to TRUE.

While the operation time is measured, the value of Monitoring (Monitoring) changes to TRUE.

When the measurement value exceeds the alarm value set for AlarmSetting (Error Value Setting), the
value of CylinderAlarm (Alarm Output) changes to TRUE. Also, when the error value is exceeded, the
value of Error (Error) changes to TRUE.

When the values of Push (Push Command Flag) and Pull (Pull Command Flag) are both changed to
TRUE, an error occurs and the value of Error changes to TRUE.

When the value of CylinderAlarm (Alarm Output) is TRUE, and when Push (Push Command Flag) or
Pull (Pull Command Flag) are changed to TRUE, the value of CylinderAlarm (Alarm Output) changes to
FALSE.
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The data type of AlarmSetting is structure OmronLib\BC_DeviceMonitor\sCylinderAlarmSetting. The
specifications are as follows. Change the set value to zero for monitoring items that do not need to
issue an alarm or error.

Name Meaning Description Data type Valid range | Unit | Default
Omron-
. . Set value of alarm or Lib\BC_Device-
AlarmSetting Error Value Setting error Monitor\sCylinde - - —
rAlarmSetting
PushLL Early Push Opera- Error value for early UINT 0 to 65535 001s B
tion Error Value push operation
PushL Early Push Opera- Alarm value.for early UINT 0 to 65535 001s B
tion Alarm Value push operation
Alarm value for
Del Push -
PushH elayed Push Oper- | | ved push opera- | UINT 01065535 |0.01s -
ation Alarm Value .
tion
PushHH Dglayed Push Oper- | Error value for delayed UINT 0 to 65535 001s B
ation Error Value push operation
PUlLL Early Pull Operation | Error valug for early UINT 0 to 65535 001s B
Error Value pull operation
PullL Early Pull Operation | Alarm valug for early UINT 0 to 65535 001s B
Alarm Value pull operation
PullH pelayed Pull Opera- | Alarm value for . UINT 0 to 65535 001s B
tion Alarm Value delayed pull operation
PuUllHH I?elayed Pull Opera- | Error valug for delayed UINT 0 to 65535 001s B
tion Error Value pull operation
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MonitorCylinder_Double

You can find out the status of the cylinder with CylinderStatus (Cylinder Status).

The data type of CylinderStatus is structure OmronLib\BC_DeviceMonitor\sCylinderStatus. The specifi-
cations are as follows:

Name Meaning Description Data type Valid range | Unit | Default
Omron-
. . . Lib\BC_Device-
CylinderStatus Cylinder Status Status of cylinder MonitorsCylinde - - -
rStatus
TRUE: Push operation
i - | isin progress.
PushOnWay I?urlng Push Opera prog BOOL Depends on 3 B
tion FALSE: Push opera- data type.
tion is not in progress.
TRUE: Fully extended
i- | position reached
PushFinished Eully Extended Posi- | P BOOL Depends on B B
tion Reached FALSE: Fully extended data type.
position not reached
TRUE: Push alarm
occurred
PushAlarm Push Alarm BOOL Dependson | _ .
FALSE: No push alarm data type.
occurred
TRUE: Push error
occurred
PushError Push Error BOOL Depends on _ —
FALSE: No push error data type.
occurred
TRUE: Pull operation
i - is in progress.
PuIONWay I?unng Pull Opera prog . BOOL Depends on B B
tion FALSE: Pull operation data type.
is not in progress.
TRUE: Fully retracted
osition reached
PullFinished Fully .Retracted p BOOL Depends on _ B
Position Reached FALSE: Fully retracted data type.
position not reached
TRUE: Pull alarm
occurred
PullAlarm Pull Alarm BOOL Dependson | _ _
FALSE: No pull alarm data type.
occurred
TRUE: Pull error
occurred
PullErTor Pull Error BOOL Dependson | _ _
FALSE: No pull error data type.
occurred
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Timing Charts
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The following figures show the timing charts for the program part.

Enabled (Enabled) changes to TRUE at the same time as Enable (Enable) changes to TRUE.

Push operation time measurement starts when Push (Push Command Flag) changes to TRUE. Mea-
surement ends when FullyExtendedPos (Fully Extended Position) is changed to TRUE.

Pull operation time measurement starts when Pull (Pull Command Flag) changes to TRUE. Measure-
ment ends when FullyRetractedPos (Fully Retracted Position) is changed to TRUE.

During measurement, Monitoring (Monitoring) changes to TRUE.

If an error occurs during execution of the function block, Enabled (Enabled) and Monitoring (Monitor-
ing) change to FALSE and Error (Error) changes to TRUE. You can find out the cause of the error by
referring to the values output to Error/D (Error Code) and ErrorIDEx (Expansion Error Code).

If an alarm occurs during execution of the function block, CylinderAlarm (Alarm Output) changes to
TRUE.

® Timing Chart for Normal End

Enable |

Push | Vol

Pull :

FullyExtendedPos |

FullyRetractedPos b

Enabled |

Monitoring | |

CylinderAlarm - ; ;

Error H : :

ErrorlD ::;r: : #0000
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® Timing Chart for Error End

Enable | N L
Push |

Pull : Do i

FullyExtendedPos !

FullyRetractedPos - Lo L

Enabled | =
i

Monitoring |

CylinderAlarm | |

Error 5 B

ErrorlD s #0000 .s¢

Enable | HE L
Push |

Pull : Do i

FullyExtendedPos : |

FullyRetractedPos | P |

Enabled | =
i

Monitoring |

CylinderAlarm | |

Error |—|

ErrorlD % #0000 Il "ErorD
Precautions for Correct Use

|17| Precautions for Correct Use

Always set AlarmSetting (Error Value Setting).
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Troubleshooting
Error code Expar::solzz error Status Description Correction
16#0000 16#00000000 Normal End - -
16#3C1A 16#00000001 Push Delay Elapsed time of push operation | Check the value of PushHH
Error exceeds the delayed operation | (Delayed Push Operation Error
error value Value), and check that there are
no errors in the cylinder opera-
tion.
16#3C1A 16#00000002 Push Early Elapsed time of push operation | Check the value of PushLL
Error is less than the early operation | (Early Push Operation Error
error value Value), and check that there are
no errors in the cylinder opera-
tion.
16#3C1A 16#00000003 Pull Delay Error | Elapsed time of pull operation Check the value of PullHH
exceeds the delayed operation | (Delayed Pull Operation Error
error value Value), and check that there are
no errors in the cylinder opera-
tion.
16#3C1A 16#00000004 Pull Early Error | Elapsed time of pull operationis | Check the value of PullLL (Early
less than the early operation Pull Operation Error Value), and
error value check that there are no errors in
the cylinder operation.
16#3C1A 16#00000005 Push Delay Elapsed time of push operation | Check the value of PushH
Alarm exceeds the delayed operation | (Delayed Push Operation Alarm
alarm value Value), and check that there are
no errors in the cylinder opera-
tion.
16#3C1A 16#00000006 Push Early Elapsed time of push operation | Check the value of PushL
Alarm is less than the early operation | (Early Push Operation Alarm
alarm value Value), and check that there are
no errors in the cylinder opera-
tion.
16#3C1A 16#00000007 Pull Delay Elapsed time of pull operation Check the value of PullH
Alarm exceeds the delayed operation | (Delayed Pull Operation Alarm
alarm value Value), and check that there are
no errors in the cylinder opera-
tion.
16#3C1A 16#00000008 Pull Early Elapsed time of pull operation is | Check the value of PullL (Early
Alarm less than the early operation Pull Operation Alarm Value),
alarm value and check that there are no
errors in the cylinder operation.
16#3C1A 16#00000009 User Software | The both values of Pull (Pull Check the values of Pull (Pull
Error Command Flag) and Push Command Flag) and Push
(Push Command Flag) are (Push Command Flag), and cyl-
TRUE. inder operation to confirm
whether any error occurred.
16#3C1A 16#0000000A User Software | The values of FullyRetracted- Check the values of FullyRe-
Error Pos (Fully Retracted Position) | fractedPos (Fully Retracted
and FullyExtendedPos (Fully Position) and FullyExtended-
Extended Position) are both Pos (Fully Extended Position),
TRUE. and cylinder operation to con-
firm whether any error
occurred.
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Sample Programming

I Description of Operation

MonitorCylinder_Double

When Measure_Enable is changed to TRUE to operate the cylinder, alarm and error values are set with
an inline ST based on the average operation time, maximum operation time, minimum operation time
and standard deviation time for both push and pull operations.

The cylinder is operated after measurement completes, and if an error occurs, such as when operation
does not end within the set amount of time, the value of CylinderAlarm or Error changes to TRUE.

Check CylinderStatus for details on the Cylinder Status.

I Variables

® Internal Variables

Name Data type Default Comment
MonitorCylinder_Double_instance OmronLib\BC_DeviceMonitor\ Instance of Monitor Cylinder
MonitorCylinder_Double B Device Operation (Double) FB
MonitorCylinder_ Measure_instance | OmronLib\BC_DeviceMonitor\ Instance of Monitor Cylinder
MonitorCylinder_Measure B Device Operation (Measure) FB
Measure_Enable BOOL FALSE Measurement enable flag
MonCylinder_MeaMode BOOL FALSE Measurement mode
MonCylinder_Timeout TIME 10s Measurement timeout
MonCylinder_MeaStatus OmronLib\BC_DeviceMonitor\ Status of measured cylinder
sMeasuredStatus B
MonCylinder_Measuring BOOL - Measurement in progress

MonCylinder_Status

OmronLib\BC_DeviceMonitor\
sCylinderStatus

Cylinder status

MonCylinder_AlarmSetting

OmronLib\BC_DeviceMonitor\
sCylinderErrorValue

Alarm or error value setting

MonCylinder_Monitoring BOOL - Monitor flag
MonCylinder_Alarm BOOL - Monitor alarm flag
MonCylinder_Err BOOL - Monitor error flag
MonCylinder_ErriD WORD - Monitor error code
MonCylinder_ErrIDEx DWORD - Monitor expansion error code
MonCylinder_Measure_Err BOOL - Measurement error flag
MonCylinder_Measure_ErrID WORD - Measurement error code
MonCylinder_Measure _ErrIDEx DWORD Measurement expansion error

code

® External Variables

Name Data type Constant Comment

MonCylinder_Pull BOOL Pull command

- (Assigned to the Digital Output Units of the NX Units)
MonCylinder_Push BOOL Push command

- (Assigned to the Digital Output Units of the NX Units)
MonCylinder_FRePos BOOL Fully retracted position reached flag

- (Assigned to the Digital Input Units of the NX Units)
MonCylinder_FExPos BOOL Fully extended position reached flag

- (Assigned to the Digital Input Units of the NX Units)
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I Ladder Diagram

] //Measure
MonitorCylinder Measure_instance
Measure_Enable \WOmronLib\BC_DeviceMonitoryMonitorCylinder_Measure}
{ | Enable Enabled
MonCylinder_Pull— Pull Measuring |—MonCylinder_Measuring
MonCylinder Push— Push MeasuredStatus —MonCylinder_MeaStatus
MonCylinder_MeaMode— MeasureMode Error{—MonCylinder_Measure_Err
MonCylinder_FRePos— FullyRetractedPos ErroriD = MonCylinder_Measure_EmriD
MonCylinder_FExPos— FullyExtendedPos ErroriDEx |~ MonCylinder_Measure_EmDEx
MonCylinder_TimeOut— Timeout
1 //Menitor the measured result
MonitorCylinder_ Measure_instance Enabled MonCylinder_Measuring MonCylinder_Err .
]I Il JI/‘L {/Il 1! //Set alarm or error values (AlarmSetting) based on the measured [ |
2! //average time, maximum time, minimum time and standard
3| //deviation time.
al ;
MonitorCylinder_Double_instance
M\OmronLib\BC_DeviceMonitor\MonitorCylinder_Double|
Enable Enabled
MeonCylinder_Pull— Pull Monitoring |—MonCylinder_Monitoring
MonCylinder_Push—{ Push CylinderStatus —MonCylinder_Status
MonCylinder_FRePos— FullyRetractedPos CylinderAlarm [—MonCylinder_Alarm
MonCylinder_FExPos—| FullyExtendedPos Errorf—=MonCylinder_Err
MonCylinder_AlarmSetting— AlarmSetting ErroriD|—MonCylinder_ErrlD
Errorl DExf—MonCylinder_ErriDEx
2 //Emror or alamm processing
MonitorCylinder_Double_instance.CylinderAlarm -
JI Il 1; //Error or alarm processing.
2
MonitorCylinder_Double_instance.Error i
1 | |
L L |

m Precautions for Correct Use

» The sample programming shows only the portion of a program that uses the function or func-
tion block from the library.

» When programming actual applications, also program safety circuits, device interlocks, I/O
with other devices, and other control procedures.

» Create a user program that will produce the intended device operation.
» Check the user program for proper execution before you use it for actual operation.
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MonitorCylinder_Single

The MonitorCylinder_Single function block measures the operation time of the cylinder, and outputs an
alarm and error if it exceeds the upper or lower limit set by the operation time.

It only uses the push command.

Function FB/
block Name FUN Graphic expression ST expression
name
MonitorCyl- | Monitor Cyl- | FB ) ] ) ] MonitorCylinder_Single_instance(
inder_Sin- inder MonitorCylinder_Single_instance Enable,
gle Device \OmronLib\BC_DeviceMonitor\ Push,
Operation MonitorCylinder_Single
. FullyRetractedPos,
(Single) B
Enable Enabled FullyExtendedPos,
Push Monitoring |— AlarmSetting,
FullyRetractedPos CylinderStatus|— Enabled,
FullyExtendedPos CylinderAlarm|[— Monitoring,

AlarmSetting Errorj— CylinderStatus,
ErrorlD |— CylinderAlarm,
ErrorlDEx |— Error
ErrorlID,
ErrorlDEX);
Function Block and Function Information
Item Description

Library file name

OmronLib_BC_DeviceMonitor_V1_0.sIr

Namespace

OmronLib\BC_DeviceMonitor

Function block and function number

00019

Publish/Do not publish source code

Do not publish

Function block and function version

1.00
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Variables
Meaning 1/0 Description Valid range Unit | Default
TRUE: Enable
Enable Enable Input TRUE or FALSE FALSE
FALSE: Disable
- TRUE: Push command TRUE
Push Push Com Input TRUE or FALSE FALSE
mand Flag FALSE: Push command FALSE
TRUE: Fully retracted position
- reached
FullyRetract FuIIY .Retracted Input - TRUE or FALSE FALSE
edPos Position FALSE: Fully retracted position not
reached B
TRUE: Fully extended position
- reached
FullyExtended FuIIyIExtended Input ) TRUE or FALSE FALSE
Pos Position FALSE: Fully extended position not
reached
. Error Value .
AlarmSetting , Input Set value of alarm or error 1 -
Setting
TRUE: Enabled
Enabled Enabled Output ) TRUE or FALSE -
FALSE: Disabled
o o TRUE: Monitor is in progress.
Monitoring Monitoring Output o ) TRUE or FALSE -
FALSE: Monitor is not in progress.
CylinderStatus | Cylinder Status | Output Status of cylinder *2 -
. TRUE: Alarm occurred
CylinderAlarm | Alarm Output Output TRUE or FALSE -
FALSE: No alarm occurred
TRUE: Error end
Error Error Output FALSE: Normal enq, executit?n in TRUE or FALSE -
progress, or execution condition not
met
This is an error code for an errorend. |,
ErrorlD Error Code Output ) 3 - -
The value is 16#0 for a normal end.
E . This is an expansion error code for an
xpansion error end. *3 - _
ErrorIDEx Error Code Output

The value is 16#0 for a normal end.

*1. Refer to the structure sCylinderAlarmSetting for details.

*2. Refer to the structure sCylinderStatus for details.

*3. Refer to Troubleshooting on page 69 for details.
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Bool Real Times, durations,
Bit strings Integers num- dates, and text
ean .
bers strings
W | ® ulec|leclecjlc|jc|ow|5||C|lxa|lc|dlo|ldlo|n
8|25/ 2|5/2|2|8|E|2|3/2|5|8 22|23 3
S m| 2| 9/9/3/72|3|" S5 2|8\ mA° 2
° 18|86 = )
Enable OK
Push OK
FullyRetractedPos OK
FullyExtendedPos OK

AlarmSetting Refer to Function for details on the structure OmronLib\BC_DeviceMonitor\sCylinderAlarmSetting.
Enabled OK

Monitoring OK

CylinderStatus Refer to Function for details on the structure OmronLib\BC_DeviceMonitor\sCylinderStatus
CylinderAlarm OK

Error OK

ErrorlD OK

ErrorIDEx OK
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Function

This function block measures the cylinder operation time and outputs an alarm and error if the opera-
tion time exceeds the set threshold for early or delayed operation.

It only uses the push command, and not the pull command.
Operation starts when Enable (Enable) is set to TRUE.

I Connection with Cylinder

The following table shows the connections between the cylinder and the function block input variables.

Cylinder Connected input variables
Push command Push (Push Command Flag)
Fully extended position reed switch™ FullyExtendedPos (Fully Extended Position)
Fully retracted position reed switch2 FullyRetractedPos (Fully Retracted Position)

*1. Connection not required if only the operation time to the fully retracted position is mea-
sured.

*2. Connection not required if only the operation time to the fully extended position is mea-
sured.

I Alarm or Error Output

Push operation time is measured when the value of Push (Push Command Flag) is changed to TRUE.
While the operation time is measured, the value of Monitoring (Monitoring) changes to TRUE.

When the measured time exceeds the alarm value set for AlarmSetting (Error Value Setting), the value
of CylinderAlarm (Alarm Output) changes to TRUE. Also, when the error value is exceeded, the value
of Error (Error) changes to TRUE.

If a pull side alarm value or error value is set for AlarmSetting, the operation time from when Push
changes to FALSE to the fully retracted position is also measured.

When the value of CylinderAlarm (Alarm Output) is TRUE, and when Push (Push Command Flag) is
changed to TRUE, the value of CylinderAlarm (Alarm Output) changes to FALSE.

The data type of AlarmSetting is structure OmronLib\BC_DeviceMonitor\sCylinderAlarmSetting.
Change the set value to zero for monitoring items that do not need to issue an alarm or error. Refer to
MonitorCylinder_Double on page 52 for details on OmronLib\BC_DeviceMonitor\sCylinderAlarmSet-
ting.

I Cylinder Status

You can find out the status of the cylinder with CylinderStatus (Cylinder Status).

The data type of CylinderStatus is structure OmronLib\BC_DeviceMonitor\sCylinderStatus. Refer to
MonitorCylinder _Double on page 52 for details.
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Timing Charts

The following figures show the timing charts for the program part.

Enabled (Enabled) changes to TRUE at the same time as Enable (Enable) changes to TRUE.
Push operation time measurement starts when Push (Push Command Flag) changes to TRUE. Mea-
surement ends when FullyExtendedPos (Fully Extended Position) is changed to TRUE.

If a pull side alarm value or error value is set for AlarmSetting, measurement of the operation time on
the pull side starts at the same time when Push changes to FALSE. Measurement ends when Ful-
lyRetractedPos (Fully Retracted Position) is changed to TRUE.

During measurement, Monitoring (Monitoring) changes to TRUE.

If an error occurs during execution of the function block, Enabled (Enabled) and Monitoring (Monitor-
ing) change to FALSE and Error (Error) changes to TRUE. You can find out the cause of the error by
referring to the values output to ErrorID (Error Code) and ErrorlIDEx (Expansion Error Code).

If an alarm occurs during execution of the function block, CylinderAlarm (Alarm Output) changes to
TRUE.

If a pull side alarm value or error value is set for AlarmSetting, the operation time from when Push
changes to FALSE to the fully retracted position is also measured.

® Timing Chart for Normal End

Enable |.
Push ' | |

FullyExtendedPos : : |

FullyRetractedPos ‘ o '

Enabled | : .

Monitoring I |

CylinderAlarm :

Error H

#0000

. @
[%3

S-n---
QY

ErrorlD
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Enable

Push
FullyExtendedPos
FullyRetractedPos
Enabled
Monitoring
CylinderAlarm
Error

ErrorlD

Enable

Push
FullyExtendedPos
FullyRetractedPos
Enabled
Monitoring
CylinderAlarm
Error

ErrorlD

® Timing Chart for Error End

[ - 1

] b .

: — ]

| a :

: | l

el #0000 Sl ' ErrorlD
_ 1 D L

- | b ;

] : ] I E

: | D .
_ B i

: | l

sael #0000 KO8 ' ErrorlD
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m Precautions for Correct Use

Always set AlarmSetting (Error Value Setting).
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Troubleshooting
Expansion Error o .
Error Code Code Status Description Correction
16#0000 16#00000000 Normal End - -
16#3C1B 16#00000001 Push Delay Elapsed time of push operation | Check the value of PushHH
Error exceeds the delayed operation | (Delayed Push Operation Error
error value Value), and check that there are
no errors in the cylinder opera-
tion.
16#3C1B 16#00000002 Push Early Elapsed time of push operation | Check the value of PushLL
Error is less than the early operation | (Early Push Operation Error
error value Value), and check that there are
no errors in the cylinder opera-
tion.
16#3C1B 16#00000003 Pull Delay Error | Elapsed time of pull operation Check the value of PullHH
exceeds the delayed operation | (Delayed Pull Operation Error
error value Value), and check that there are
no errors in the cylinder opera-
tion.
16#3C1B 16#00000004 Pull Early Error | Elapsed time of pull operation is | Check the value of PullLL (Early
less than the early operation Pull Operation Error Value), and
error value check that there are no errors in
the cylinder operation.
16#3C1B 16#00000005 Push Delay Elapsed time of push operation | Check the value of PushH
Alarm exceeds the delayed operation | (Delayed Push Operation Alarm
alarm value Value), and check that there are
no errors in the cylinder opera-
tion.
16#3C1B 16#00000006 Push Early Elapsed time of push operation | Check the value of PushL
Alarm is less than the early operation | (Early Push Operation Alarm
alarm value Value), and check that there are
no errors in the cylinder opera-
tion.
16#3C1B 16#00000007 Pull Delay Elapsed time of pull operation Check the value of PullH
Alarm exceeds the delayed operation | (Delayed Pull Operation Alarm
alarm value Value), and check that there are
no errors in the cylinder opera-
tion.
16#3C1B 16#00000008 Pull Early Elapsed time of pull operation is | Check the value of PullL (Early
Alarm less than the early operation Pull Operation Alarm Value),
alarm value and check that there are no
errors in the cylinder operation.
16#3C1B 16#0000000A User Software | The values of FullyRetracted- Check the values of FullyRe-

Error

Pos (Fully Retracted Position)
and FullyExtendedPos (Fully
Extended Position) are both
TRUE.

tractedPos (Fully Retracted
Position) and FullyExtended-
Pos (Fully Extended Position),
and cylinder operation to con-
firm whether any error
occurred.
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MonitorCylinder_Single

Sample Programming

Refer to the sample programming for MonitorCylinder_Double on page 52.

m Precautions for Correct Use

The sample programming shows only the portion of a program that uses the function or func-
tion block from the library.

When programming actual applications, also program safety circuits, device interlocks, I/O
with other devices, and other control procedures.

Create a user program that will produce the intended device operation.
Check the user program for proper execution before you use it for actual operation.
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LogCompare

The LogCompare function block logs measurement values and compares them with the master values

log data.
Function FB/
block Name FUN Graphic expression ST expression
name
LogCom- Loggin FB LogCompare_instance
9 gging LogCompare_instance 9 pare_ (
pare Compare Enable,
\\OmronLib\BC_DeviceMonitor\ Teach
LogCompare ’
Enabl Enabled Sean.
nable nabled |—
XType,
Teach Logging — X
Scan Alarm (— Y
XType AlarmPos — Tolerance,
X Error — TeachedLog,
Y ErrorlD ScanLog,
Tolerance ErrorIDEx |— Enabled,
Teachedlog — —  TeachedlLog |— Logging,
ScanlLog - — ScanlLog — Alarm,
AlarmPos,
Error,
ErroriD,
ErrorIDEXx);

Function Block and Function Information

Item

Description

Library file name

OmronLib_BC_DeviceMonitor_V1_0.sIr

Namespace

OmronLib\BC_DeviceMonitor

Function block and function number

00020

Publish/Do not publish source code

Publish

Function block and function version

1.00
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Variables
Meaning 1/0 Description Valid range Unit | Default
TRUE: Enable
Enable Enable Input TRUE or FALSE FALSE
FALSE: Disable
TRUE: Execute master values log-
Execute Mas- ging
Teach ter Values Log- | Input TRUE or FALSE FALSE
ging FALSE: Do not execute master values
logging
TRUE: Execute measurement values
Execute Mea- logging
Scan surement Val- | Input _ TRUE or FALSE FALSE
ues Logging FALSE: Do .not execute measurement
values logging
TRUE: X input value
XType X Input Type Input ) TRUE or FALSE FALSE
FALSE: Time
X X Input Value Input X input value Depends on data 0
type.
Y Y Input Value Input Y input value Depends on data 0
type.
Tolerance Tolerance Input Tolerance of master values E/(Fa)zends on data 0
TeachedlLog Master Values Input/out- Master values Depends on data _ -
put type.
ScanLog Measurement | Input/out- Measurement values Depends on data B
Values put type.
TRUE: Enabled
Enabled Enabled Output TRUE or FALSE -
FALSE: Disabled
) ) TRUE: Logging is in progress.
Logging Logging Output . . TRUE or FALSE -
FALSE: Logging is not in progress.
TRUE: Alarm occurred
Alarm Alarm Output TRUE or FALSE -
FALSE: No alarm occurred
AlarmPos Alarm Position | Output Position of alarm occurrence 0 to 1999 -
TRUE: Error end
Error Error Output FALSE: Normal e”‘?" execut?qn in TRUE or FALSE -
progress, or execution condition not
met
This is an error code for an error end. |,
ErroriD Error Code Output ] 1 -
The value is 16#0 for a normal end.
E ) This is an expansion error code for an
Xpansion error end. * -
ErrorIDEx Error Code Output

The value is 16#0 for a normal end.

*1. Refer to Troubleshooting on page 77 for details.
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Bool Real Times, durations,
Bit strings Integers num- dates, and text
ean .
bers strings
AHHBBEHBEEBHEBBEBHEEEEE
2R ZIQ(8|F 75|37 |FT|F BT s
o | O = @
Enable OK
Teach OK
Scan OK
XType OK
X OK
Y OK
Tolerance OK
TeachedLog Refer to Function for details on the structure OmronLib\BC_DeviceMonitor\sLogData.
ScanLog Refer to Function for details on the structure OmronLib\BC_DeviceMonitor\sLogData
Enabled OK
Logging OK
Alarm OK
AlarmPos OK
Error OK
ErrorlD OK
ErrorlDEx OK
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Function

This function block logs measurement values and compares them with the master values log data.

The measurement values log data is stored in ScanLog (Measurement Values). The master values log
data is stored in TeachedLog (Master Values).

If the difference between ScanLog (Measurement Values) and TeachedLog (Master Values) exceeds
the tolerance specified with Tolerance (Tolerance), Alarm (Alarm) and AlarmPos (Alarm Position) are
output.

Operation starts when the value of Enable (Enable) is changed to TRUE. Also, XType (X Input Type),
Tolerance (Tolerance) and TeachedLog (Master Values) are input.

I Logged Data

The following information is logged for measurement values and master values depending on the value
of XType (X Input Type).

Value of XType (X Input Type) Logged Data
TRUE X (X Input Value), Y (Y Input Value)
FALSE Time elapsed since logging started, Y (Y Input Value)

The data type of ScanLog (Measurement Values) and TeachedLog (Master Values) is structure Omron-
Lib\BC_DeviceMonitor\sLogData. The specifications are as follows.

Name Meaning Description Data type Valid range | Unit | Default
Omron-
Log Data Lib\BC_Device-
LogData Recorder Log Data Recorder Monitor\sLogDat
a
N fL
Count D:t”;ber O'-08 | Number of recorded log data | UINT 0 to 2000 - o
X input value or time elapsed
X X Input Value . p . : p ARRAY[0..1999] | Depends on B 0
since logging started OF LREAL data type.
. ARRAY[0..1999] | Depends on
Y Y Input Value Y input value OF LREAL data type. - 0

*1. When the time elapsed since logging started is recorded, X (X Input Value) is expressed as an LREAL value in 1 ys units.

The maximum number of log data is 2000 for both ScanLog (Measurement Values) and TeachedLog
(Master Values).

I Master Values Logging

Master values logging is performed as follows.
* The XType (X Input Type) is set.

» Master values logging starts when the value of Teach (Execute Master Values Logging) is changed to
TRUE.

» While master values logging is executed, the value of Logging (Logging) changes to TRUE.
» Master values logging is ended in the following situations.

a) The value of Teach (Execute Master Values Logging) changes to FALSE.

b) The number of log data reaches 2000.
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I Measurement Values Logging

Measurement values logging is performed as follows.
* The XType (X Input Type) is set.

» Measurement values logging starts when the value of Scan (Execute Measurement Values Logging)
is changed to TRUE.

» While measurement values logging is executed, the value of Logging (Logging) changes to TRUE.
» Measurement values logging is ended in the following situations.

a) The value of Scan (Execute Measurement Values Logging) changes to FALSE.

b) The number of log data reaches 2000.

Comparison of Measurement Values Log Data with Master Values
Log Data

While measurement values logging is executed, the measurement values log data and master values
log data are compared. The values with the same element number of arrays TeachedLog.Y and Scan-
Log.Y are compared.

Only Y (Y Input Value) is compared. X (X Input Value) is not compared.

If the comparison result indicates that the difference between the values exceeds the allowable range,
Alarm (Alarm) and AlarmPos (Alarm Position) are output. The values of Alarm (Alarm) and AlarmPos
(Alarm Position) are determined as follows depending on the measurement values, master values and
the value of Tolerance (Tolerance).

Relationship between measurement values, master values Value of Alarm Value of AlarmPos
and Tolerance (Tolerance)"! (Alarm) (Alarm Position)
ScanLog.Y[n] < TeachedLog.Y[n] - Tolerance TRUE n
TeachedLog.Y[n] - Tolerance < ScanLog.Y[n] < TeachedLog.Y[n] | FALSE
+ Tolerance
TeachedLog.Y[n] + Tolerance < ScanLog.Y[n] TRUE n

*1. "n" is the array element number from 0 to 1999.

Comparison of measurement values log data and master values log data ends in the following situa-
tions.

» The value of Alarm (Alarm) changes to TRUE.
» The number of measurement values log data exceeds the number of master values log data.

» The value of Scan (Execute Measurement Values Logging) changes to FALSE and measurement
values logging ends.
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Timing Charts

The following figures show the timing charts for the program part.
* When Enable (Enable) changes to TRUE, Enabled (Enabled) changes to TRUE.

* When Teach (Execute Master Values Logging) or Scan (Execute Measurement Values Logging) is
changed to TRUE, Logging (Logging) changes to TRUE.

+ When master values logging and measurement values logging is ended, Logging (Logging) changes
to FALSE.

* When an alarm occurs, Alarm (Alarm) changes to TRUE. Also, AlarmPos (Alarm Position) is output.

® Timing Chart for Normal End

When no alarm occurs

Compare start . FB enabled
Enable | |_|_
Teach : | | E : :
Scan | 1 :
Enabled |: |_'_
Logging | |_| |
Alarm
AlarmPos ::;:: 0 0 Z’;‘i
Error ' : ;
ErrorlD ::;t: 0x0000 Z’;‘i
ErrorlDEx S 0x00000000 S
When alarm occurs
Alarm occurred FB enabled
Enable |I |_|_
Teach | |
Scan | l
Enabled |: |_|_
Logging - L1 L
Alarm |—|
AlarmPos Z’iti 0 "t AlarmPos Z’;‘: 0
Error
ErrorlD Z’é‘i 0x0000 :’E‘:
ErrorIDEx ::;r: 0x00000000 Z*i*:
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® Timing Chart for Error End

LogCompare

FB enabled

-—

Enable

Teach | | | |

Scan | | | |

Enabled _|—'| | I_
logging ¢+ [ I

Alarm

AlarmPos Z:E‘I 0 Z’é‘i

Error ; | I

ErrorlD :;;:: 0x0000 ::;:: ErrorlD ::;::
ErrorIDEXx ::;!: 0x00000000 ::;:: ErrorlDEX , j:;::

Precautions for Correct Use

* An error occurs when the values of Teach (Execute Master Values Logging) and Scan (Execute Mea-
surement Values Logging) are both changed to TRUE.

» When performing comparison again after comparison of the master values log data and measure-
ment values log data ended, change the value of Enable (Enable) to FALSE once, and then change
the value of Enable (Enable) to TRUE.

* The value of TeachedLog (Master Values) is retained even if Enable (Enable) changes to FALSE.
» The value of ScanLog (Measurement Values) is cleared when Enable (Enable) changes to TRUE.
* The values of Alarm (Alarm) is cleared when Enable (Enable) changes to FALSE.

» The values of AlarmPos (AlarmPosition) is cleared when Enable (Enable) changes to TRUE.

Troubleshooting
Error code Expansion Status Description Correction
error code
16#0000 16#00000000 | Normal End - -
16#3C1E 16#00000001 | Execute Master Val- | Teach (Execute Master Values | Do not execute both Teach
ues Logging and Logging) and Scan (Execute (Execute Master Values Log-
Measurement Val- Measurement Values Logging) | ging) and Scan (Execute Mea-
ues Logging are both changed to TRUE. surement Values Logging).
16#0400 16#00000000 | Input Value Out of TeachedLog.Count (Number of | Set TeachedLog.Count (Num-
Range log data) is set to a value out- ber of log data) to a value from
side the range of 0 to 2000. 0 to 2000.
16#00000000 ScanLog.Count (Number of log | Set ScanLog.Count (Number of
data) is set to a value outside log data) to a value from 0 to
the range of 0 to 2000. 2000.
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Sample Programming

I Description of Operation

This sample programming performs the following processes.

» The current position and torque value of MC_Axis000 in the G5-series Servomoter are logged as
measurement values and compared with the master values log data. Master values log data can be
acquired by using LogCompare function block or read from an SD memory card.

* The sample programming can write the acquired master values log data to an SD memory card in
CSV format.

» The LogCompare function block converts and displays master values log data and measurement val-
ues log data to the data format that is suitable for displaying as a broken-line graph on NS-series PT.

® How to Acquire Master Values Log Data Using LogCompare Function Block

1
2

3

Change the value of Enable to TRUE.
LogCompare_instance is executed and the value of Enabled changes to TRUE.

Change the value of Start_Teach to TRUE.

The master values log data is acquired. When the data is acquired, the value of Ready Master-
Data changes to TRUE.

Change the value of Start_Scan to TRUE.

Measurement values are logged and compared with the master values log data.

® How to Read Master Values Log Data from an SD Memory Card

1

3

Change the value of Start ReadMasterData to TRUE.

The master values log data is read from the SD memory card. When the data is read, the value
of Busy ReadMasterData changes to FALSE, and the value of Ready MasterData changes to
TRUE.

Change the value of Enable to TRUE.

LogCompare_instance is executed and the value of Enabled changes to TRUE.

Change the value of Start_Scan to TRUE.

Measurement values are logged and compared with the master values log data.

® How to Write Master Values Log Data to an SD Memory Card in CSV Format

1

78

Change the value of Start_SaveMasterData to TRUE.

The master values log data is written to the SD memory card in CSV format. When the data is
written, the value of Busy SaveMasterData changes to FALSE.
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I Variables
® Internal Variables
Name Data type Default Comment
LogCompare_instance OmronLib\BC_DeviceMonitor\LogCompare Instance of Logging Compare
FB
LC_Teach BOOL Acquire master values
LC Scan BOOL Acquire measurement values
LC Tolerance LREAL LREAL#20 Tolerance value
LC_Logging BOOL Logging
LC_Alarm BOOL Outside of the tolerance range
LC_AlarmPos UINT Position outside of the toler-
ance range
LC_Error BOOL Error
LC _ErroriD WORD Error code
LC_ErrorIDEx DWORD Expansion error code

LC_TeachedLog

OmronLib\BC_DeviceMonitor\sLogData

Master values

LC_ScanLog

OmronLib\BC_DeviceMonitor\sLogData

Measurement values

LogDataCSVRead_in-
stance

OmronLib\BC_DeviceMonitor\Log-
DataCSVRead

Instance of Read Log Data
from SD Memory Card FB

LogDataCSVWrite_in-
stance

OmronLib\BC_DeviceMonitor\Log-
DataCSVWrite

Instance of Write Log Data to
SD Memory Card FB

LW_Done BOOL Write done

LW_Busy BOOL Writing

LW_Error BOOL Write error

LW_ErrorID WORD Write_error code

LW_ErrorIDEx DWORD Write_expansion error code

LR _Done BOOL Read done

LR_Busy BOOL Reading

LR_Error BOOL Read error

LR_ErrorlD WORD Read_error code

LR_ErrorIDEx DWORD Read_expansion error code

GraphTeachedLog OmronLib\BC_DeviceMonitor\sGraphLog- Graph log data_master values
Data

GraphScanLog OmronLib\BC_DeviceMonitor\sGraphLog- Graph log data_measurement
Data values

i UINT

LC_Enable BOOL Enable
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® External Variables

Name Data type Constant Comment

MC_Axis000 _sAxis_Ref v

Start_Scan BOOL Acquire measurement
values

Start_Teach BOOL Acquire master values

Start_ReadMasterData BOOL Read master values

Start_SaveMasterData BOOL Save master values

Offset UINT Offset

X_Magnification UINT X axis magnification
ratio

Y_Magnification UINT Y axis magnification
ratio

TeachedLog sGraphLogData2 Display master values
graph

ScanlLog sGraphLogData2 Display measurement
values graph

Busy_Teach BOOL Acquiring master val-
ues

Busy_Scan BOOL Acquiring measure-
ment values

Busy_SaveMasterData BOOL Saving master values

Busy_ReadMasterData BOOL Reading master val-
ues

Ready_MasterData BOOL Master values are
ready

Enable BOOL Enable

Enabled BOOL Enabled

® Data Type Definitions

Name Data type Comment
sGraphLogData2 STRUCT Graph log data recorder 2

Count UINT Number of log data
XLabel ARRAY[0..20] OF LREAL X axis scale line label
YLabel ARRAY[0..20] OF LREAL Y axis scale line label
X ARRAY[0..599] OF REAL REAL X input value
Y ARRAY[0..599] OF REAL REALY input value
Y_Low ARRAY[0..599] OF REAL Allowable REALY lower limit
Y_High ARRAY[0..599] OF REAL Allowable REAL Y upper limit
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Ladder Diagram

LogCompare

[4] LR_Done Ready_MasterData
| )
r NS
LC Teach LC Logging
L
11
Ready MasterData Start Teach Start ReadMasterData
{ | /1 141
1 Enable LR_Busy LC_Enable
I | /1
— t 11
LC_Enable
2 Start_Teach LC_Scan Enabled LC_Legging LC Teach Busy_Teach
—At——/A— ¥
LC Teach
3 Start_Scan LC_Teach Enabled Ready MasterData LC_Logging LC Scan Busy_Scan
—At——— t { | ¥
LC Scan
|
I
4 LogCompare_instance
LC_Enable LR_Busy \OmronLib\BC_DeviceMonitor\LogCompare] Enabled
— —/p————Enz0e Enabled|———————————————()—
LC_Teach—{Teach Logging |—LC_Logging
LC_Scan—{Scan Alarm [—LC_Alarm
TRUE—XType AlarmPos|—LC_AlarmPos
MC_Axis000.Act.Pos— X Error|—LC_Error
MC_AxisDO0ACLTrg—Y ErrorlD [—LC_ErroriD
LC Tolerance— Tolerance ErrorlDEx |=LC_ErroriDEx
LC_TeachedlLog— Teachedlog ——  TeachedlLog|—LC_TeachedlLog
LC Scanlog—Scanlog —— —— ScanLog|[—LC_Scanlog
5 LogCompare_instance.Error - -
I 1; //Processing after error end. =
1T i |
6 LogDataCSVWrite_instance
Start_SaveMasterData  LC_Logging \OmronLib\BC_DeviceMonitor\LogDataCSVWWrite LW Dane
|} {7} Execute Done
LC _TeachedLog—{LogData E— R — LogData |—LC_TeachedlLog
“MasterData.csv'—{FileName Busy [— LW _Busy
Error|—LW_Error
ErrorID [—LW_EmoriD
ErrorDEX f=—LW_EmroriDEx
7 LW_Busy Busy_SaveMasterData |
; Ry |
8 LogDataCSVRead_instance
Start_ReadMasterData  LC_ Legging AOmronLib\BC_DeviceMonitor\LogDataCsVRead] LR_Done
1} I/l Execute D )
1t 171 e
LC_TeachedLog—LogData _— —_— LogData [—LC_TeachedlLog
“MasterData.csv'— FileName Busy|—LR_Busy
Error[—LR_Error
ErrorlD |—LR_ErrerlD
ErrorlDEx|[—LR_ErrorlDEx
a LR_Busy Busy_ReadMasterData |
I}
11 |
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o \OmronLib\BC_DeviceMonitor\LogDataToGraph
EN

Offset—Offset
¥_Magnification—X_Magnification
¥_Magnification— Y_Magnification

UINT#3—{X_DivisionNum

UINT#3—Y_DivisionNum
LREAL#110.0Y_Maximum
LC_Tolerance— Tolerance

LC TeachedLog—{LogData —— —_— LogData —LC_TeachedlLog

GraphTeachedLog— GraphLogData ——  GraphLogData—GraphTeachedLog

11 \OmronLib\BC_DeviceMonitor\LogDataToGraph|
EN

Offset—Offset
X_Magnification— X_Magnification
Y_Magnification—Y_Magnification

UINT#3— X_DivisionNurmn
UINT#3—{Y_DivisionNum
LREAL#110.0—Y_Maximum
LREAL#0.0— Tolerance

LC Scanlog—|LogData —— —_— LogData[—LC_ScanLog

‘GraphScanLog— GraphLogData ——  GraphLogData— GraphScanLog

1=FOR i:=0 TO 599 BY 1 DO 'i'
2 TeachedLog.Y[il:=LREAL TO_REAL(GraphTeachedLog.Y[il):
3 TeachedLog.¥_High[il:=LREAL TO_REAL{GraphTeachedlLog.Y_High[il):
a TeachedLog.¥_Low[il:=LREAL TO_REAL(GraphTeachedlLog.Y_Low[il)
5
6
7
8
E
=

ScanLog.Y[il:=LREAL_TO_REAL(GraphScanLog.Y[i]);
END_FOR:

TeachedLog.Count:=GraphTeachedLog.Count;
ScanLog.Count:=GraphScanLog.Count;
18:=IF(TeachedLog.Count>=ScanLog.Count)THEN

11 ScanLog.Count=TeachedLog.Count;

12{0 FORi=0TO 20BY1DO

13 Scanlog.XLabel[i]:=GraphTeachedlLog.XLabel[i];
14, Scanlog.YLabel[i]:=GraphTeachedLog.YLabel[i];
15 END_FOR;

16{ | ELSE

17 TeachedLog.Count:=Scanlog.Count;

18{= FORk=0TO 20BY1DO

19 Scanlog.XLabel[i]:=GraphScanLog.XLabel[i:

20, Scanlog.YLabel[i]:=GraphScanlLog.YLabel[i]:

21 END_FOR;

22{| END_IF;

(= o m

I CX-Designer Settings

The CX-Designer displays the following four types of graph using the broken-line graph function of
NS-series PT.

» Master values log data

* Master values log data plus the tolerance

* Master values log data minus the tolerance
* Measurement values log data

Configure the following settings with CX-Designer. Note that, in the following setting example, the name
of the host in the CX-Designer communication setup is set to HOST3.

82 Sysmac Library User’s Manual for Device Operation Monitor Library (W552)



® Size Settings in X Axis Direction and Y Axis Direction

LogCompare

Configure settings in X axis direction and Y axis direction under Graph tab in the Broken-line Graph

setting wi

ndow.

» To set the graph size in X axis direction, set ScanLog.Count by going to No. of vertices in each
line - Display Points - Indirect Reference.

+ Set 600, which is the maximum value of GraphLogData.Count of LogDataToGraph function, by
going to No. of vertices in each line - Monitor Points.

» To set the graph size in Y axis direction, set Maximum Limit for each broken-line to 110, which is
the value of the Y_Maximum of LogDataToGraph function. Set Minimum Limit to 0.

Master values
log data

Master values
log data + tolerance

Master values

log data — tolerance ™~

Measurement
values log data

Set
Monitor Points
to 600.

Set Maximum Limit to 110.

Broken-line Graph - BLGDO16

/

General Graph Background] Scroll Bar] Framy ] Flicker] Caontral Flag] Size;"PoSition]

\l— Use the graph of a broken-line eraph gro‘?/

.
7

Mo. of vertices in each line
Monitor Points

Dizplay Pointz
" Mo.of Points

f+ Indirect Reference

Display start pogition
{*' Pozition

" Indirect Reference

Mo, Address aximum Limit Minimum Limit Mot | Out| Line 5| of 5] M 5[ Col|
1 HOS T3 TeachedLog ¥[0] 11 ] Salid [0]Jd[M Add Li
2 HOE T4 TeachedLoe ¥_High[01)| 110 ] Dotted| 0] J|H ine
3 HOST3 TeachedLog ¥_Law 0T || 110 ] Datted|[ 0] J[H
4 HOST3:5eanLog ¥T0] | (AL 1] Solid | 0] J[M |
4 1l b
v Draw Value Outzide of the Ranee Storage Type |F{EP.L(ReaI rumber) ﬂ

|HOST4:5canLog Count

—=

SR

Setl

f

[~ Use &=z Default

Iv Display Extenszion Tabs

\ Agply |
\

oK |

Help

Gancel |

\

Set Display Points toScanLog.Count
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® X Axis Scale Line and Y Axis Scale Line Settings

Configure settings for X axis scale line and Y axis scale line under General tab in the Broken-line

Graph setting window.

» For X axis scale line, set 3, which is the value of X_DivisionNum of LogDataToGraph function, by
going to Scale(Horizontal) - No. of Division.

* ForY axis scale line, set 3, which is the value of Y_DivisionNum of LogDataToGraph function, by
going to Scale(Vertical) - No. of Division.

Set No.of Division for Scale(Vertical) to 3. Set No.of Division for Scale(Horizontial) to 3.

Broken-line Graph - BLGD016

/

/  mm

General ]Graph ] Backeround ] Seroll Ela% Frame ] Flicker ] Control Flag ] Size/Position ]

Object Comment |

Dizplay Direction | Right

Scale (Vertical)
W Scale

Mo. of Division

Size 4 E|Z

v Show Scale Line

Seale Calar I\

Line Style | [otted Line

[T Indirect reference of showing zcale line

Dizplay Update
|~ Specify Dizplay Update Bit

=

=t | |

[~ Specify the Mo. of Points Shown

=
Seale (Harizontal)
v Scale
Mo of Division
Scale Calor -
Size =
v Show Scale Line
ﬂ Line Style |D0tted Line ﬂ

I Indirect reference of showing scale line

=

[~ Use Az Default
|v Display Extension Tabs

Apply | oK I Cancel Help
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® Assignment of Variables to Functional Objects on Screen

Assume that the broken-line display screen of NS PT is to be configured to the settings listed in the
following figure. The variables are assigned to the functional objects on the screen as follows.

Functional Objects

Label

Assigned variable

ON/OFF button

Enable

Write address HOST3:Enable
Display address HOST3:Enabled

Bit lamp

Master values are ready

Display address HOST3:Ready_MasterData

ON/OFF button

Acquire master values

Write address HOST3:Start_Teach
Display address HOST3:Busy_Teach

ON/OFF button

Acquire measurement values

Write address HOST3:Start_Scan
Display address HOST3:Busy_Scan

ON/OFF button

Save master values

Write address HOST3:Start_SaveMasterData
Display address HOST3:Busy SaveMasterData

ON/OFF button

Read master values

Write address HOST3:Start_ReadMasterData
Display address HOST3:Busy_ReadMasterData

Numeral Display&Input | Offset Address HOST3:Offset
Numeral Display&Input | X_Magni Address HOST3:X_Magnification
Numeral Display&Input | Y_Magni Address HOST3:Y_Magnification

Numeral Display&Input

Address HOST3:ScanLog.YLabel[0]

Numeral Display&Input

Address HOST3:ScanLog.YLabel[1]

Numeral Display&Input

Address HOST3:ScanLog.YLabel[2]

Numeral Display&Input

Address HOST3:ScanLog.YLabel[3]

Numeral Display&Input

Address HOST3:ScanLog.XLabel[0]

Numeral Display&Input

Address HOST3:ScanLog.XLabel[1]

Numeral Display&Input

Address HOST3:ScanLog.XLabel[2]

Numeral Display&Input

Address HOST3:ScanLog.XLabel[3]

HOST3:ScanLog.YLabel[3]

HOST3:ScanLog.YLabel[2]

HOST3:ScanLog.YLabel[1]

HOST3:ScanLog.YLabel[0]
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Precautions for Correct Use

The sample programming shows only the portion of a program that uses the function or func-

tion block from the library.

When programming actual applications, also program safety circuits, device interlocks, I/O
with other devices, and other control procedures.

Create a user program that will produce the intended device operation.
Check the user program, data, and parameter settings for proper execution before you use

them for actual operation.
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LogDataToGraph

The LogDataToGraph function block converts log data that was acquired with LogCompare function
block to the data format that is suitable for displaying as a broken-line graph on NS-series PT.

Function FB/ . . .
block name Name FUN Graphic expression ST expression
LogDataTo- | Display FUN Out := LogDataToGraph(
Graph Log Data \OmronLib\BC_DeviceMonitor\ Offset,

LogDataToGraph X_Magnification,
— EN - out Y_Magnification,
X_DivisionNum,
— Offset Y_DivisionNum,
— X_Magnification Y_Maximum,
Y Maanificati Tolerance,
— Y_Magnification LogData,
— X_DivisionNum GraphLogData);
— Y_DivisionNum
— Y_Maximum
—| Tolerance
— LogData — LogData
— GraphLogData — GraphLogData
Function Block and Function Information
Item Description
Library file name OmronLib_BC_DeviceMonitor_V1_0.sIr
Namespace OmronLib\BC_DeviceMonitor
Function block and function number 00039
Publish/Do not publish source code Publish
Function block and function version 1.00
Compatible Models
Item Name Model numbers Version
Device NS-series PT NSO-OO0odd-v2 * When the CPU Unit is NJ501-0J00,

version 8.5 or later

* When the CPU Unit is NJ301-0J000
or NJ101-0J000, version 8.61 or later

« When the CPU Unit is NX701-0000,
version 8.9 or later
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Variables
Meaning 110 Description Valid range Unit | Default
First position of the log data
Offset Offset that is displayed on the graph 0to 1999 B 0
X_Magnification ).(AXIS Magmﬂca- X axis magnlflcatlon ratio for 110 100 B 1
tion Ratio graph display
Y_Magnification YAXIS Magnlflca- Y axis magnlflcatlon ratio for 110 100 B 1
tion Ratio graph display
X_DivisionNum Nymper of X Axis Input Number of X ax@ scale divi- 110 20 B 1
Divisions sions for graph display
Y_DivisionNum Nymper of Y Axis Number of Y aX|§ scale divi- 110 20 B 1
Divisions sions for graph display
Y_Maximum Maximum Y Axis MaX|mu.m Y axis value for Depends on B 1000
Value graph display data type.
Tolerance Tolerance Tolerance value Depends on - 0
data type.
Function execution results
Out Return Value Output TRUE: Normal end Depends on - -
data type.
FALSE: Error end
LogData Log Data Log data recorder - - -
9 Recorder Input/out- g
Graph Log Data put
GraphLogData Recorder Graph log data recorder - - -
Times, durations,
Boo . . Real
Bit strings Integers dates, and text
lean numbers .
strings
W | g|lc|le| € |e|le|lw|F|0| (Al - | dog|ldloOo|w
FHHEHEEHEHEEEHBE B IBEERE
Fom x| = S | B m Z
o g 3 — = -
Offset OK
X_Magnification OK
Y_Magnification OK
X_DivisionNum OK
Y_DivisionNum OK
Y_Maximum OK
Tolerance OK
Out OK
LogData Refer to Function for details on the structure OmronLib\BC_DeviceMonitor\sLogData.
GraphLogData Refer to Function for details on the structure OmronLib\BC_DeviceMonitor\sGraphLogData.
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This function block converts the measurement values that were acquired with the LogCompare function
block or master value LogData (Log Data Recorder) to the data format that is suitable for displaying as
a broken-line graph on NS-series PT and stores in GraphLogData (Graph Log Data Recorder).

The structure of the log data recorder is the same as ScanLog or TeacedLog for the LogCompare func-
tion. Refer to LogCompare on page 71 for the log data recorder specifications.

I GraphLogData Structure

The GraphlLogData can store 600 log data after the data format conversion.

The data type of GraphLogData is the structure OmronLib\BC_DeviceMonitor\sGraphLogData. The
specifications are as follows:

Name Meaning Description Data type Valid range | Unit | Default
Graph Log Data Structure to store log data | OmronLib\BC_De-
GraphLogData after the data format con- | viceMonitor\sGra-
Recorder .
version phLogData
Number of log data that is
Count Number of Log stored in the graph log UINT 0 to 600 - -
Data
data recorder
X axis scale line label
XLabel X Axis Scale with the number of divi- ARRAY[0..20] OF | Depends on B _
Line Label sions specified for X_Divi- | LREAL data type.
sionNum
Y axis scale line label
YLabel Y Axis Scale with the number of divi- ARRAY[0..20] OF | Depends on B B
Line Label sions specified for Y_Divi- | LREAL data type.
sionNum
Array to store X input val- | ARRAY[0..599] OF | Depends on
X XInput Value ues of the log data LREAL data type. B B
Array to store Y input val- | ARRAY[0..599] OF | Depends on
Y Y Input Value ues of the log data LREAL data type. B B
Array to store the lower
Y Low Allowable Y limit of Y input values of | ARRAY[0..599] OF | Depends on 3 3
- Lower Limit the log data that contains | LREAL data type.
allowable errors
Array to store the upper
Y_High Allowable Y limit of Y input values of | ARRAYJ[0..599] OF | Depends on _ 3
- Upper Limit the log data that contains | LREAL data type.
allowable errors
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I Meanings of Input Parameters

Offset (Offset), Magnification (Magnification Ratio), and DivisionNum (Number of Divisions) input
parameters have the following meanings.

® Offset (Offset)

This specifies the place of the log data from the top whose data format is to be converted first. The
Offset value is the X and Y array element numbers of the log data whose data format is to be con-
verted first.

® X_Magnification (X Axis Magnification Ratio)

This specifies the X axis magnification ratio for graph display. When the number of log data stored in
the graph log data recorder is reduced, the graph display is extended in the X axis direction accord-
ing to the X_Magnification value. The number of log data whose data format is to be converted is
1/X_Magnification from the top of the log data recorder. For example, with X_Magnification =
UINT#10#2, the data format of 600/2 = 300 log data from the top is converted.

® Y_Magnification (Y Axis Magnification Ratio)

This specifies the Y axis magnification ratio for graph display. When the log data format is con-
verted, the Y input value of the log data is multiplied by the Y_Magnification value.

® X_DivisionNum (Number of X Axis Divisions), Y_DivisionNum (Number of Y
Axis Divisions)

These are the numbers of X and Y axis scale divisions that are used for the broken-line graph func-
tion of NS-series PT. For example, with X_DivisionNum = UINT#10#3 and Y_DlvisionNum =
UINT#10#4, the X axis has 4 scale lines and Y axis has 5 scale lines as shown in the following fig-
ure. According to the values of X_DivisionNum and Y_DivisionNum, the values of X axis scale line
label and Y axis scale line label of the graph log data recorder are calculated automatically. The val-
ues of XLabel[0] and YLabel[0] are always UINT#710#0.

X axis scale line

YLabel[4]

YLabel[3]
// Y axis scale line
YLabel[2]

YLabel[1] /

/

YLabel[0]=LREAL#10#0
XLabel[1] XLabel[2] XLabel[3]

XLabel[0]=LREAL#10#0

® Y_Maximum (Maximum Y Axis Value)

This specifies the Y axis maximum value for graph display. The maximum value of the Y axis scale
line label YLabel[Y_DivisionNum] is calculated with the following equation.

YLabel[Y_DivisionNum] = Y_Maximum / Y_Magnification
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® Tolerance (Tolerance)

This specifies the allowable error values when you want to include allowable errors to display Y
input values of the log data as a graph. From the Tolerance value, the Y_Low (Allowable Y Lower
Limit) and Y_High (Allowable Y Upper Limit) values are calculated with the following equation.

Y_Low[n] = LogData.Y[n] — Tolerance

Y_High[n] = LogData.Y[n] + Tolerance  n: Array element number

I Log Data Whose Data Format is to be Converted

The log data in the log data recorder whose data format is to be converted is determined by the fol-
lowing three elements.

* The number of log data in the log data recorder.
+ Offset value
» X_Magnification value

Out of all log data specified for Offset, the data format of 600 log data is to be converted. However,
the number of log data whose data format is to be converted varies with X_Magnification values.

For example, when the number of log data in the log data recorder is 250, Offset = UINT#10#100,
and X_Magnification = UINT#2, the number of log data whose data format is to be converted is 150
as shown in the following figure. Therefore, the value of the number of log data in the graph log data
recorder GraphLogData.Count is UINT#10#150.

Also, when the number of log data whose data format is to be converted is less than 600, the
remaining array element values are X = LREAL#0.0 and Y = LREAL#0.0. In the example shown in
the following figure, the number of log data whose data format is to be converted is 150, thus the
remaining array element value is 450.

LogData GraphLogData
LogData.Count=UINT#10#250 GraphLogData.Count=UINT#10#150
X[0],Y[0] X[0],Y[0]
X[11,Y[1] X[1],Y[1]
X[2],Y[2] X[2].Y[2]
X[99],Y[99] X[147],Y[147]

X[100],Y[100]

X[101],Y[101]

X[148],Y[148]

X[102],Y[102]

X[149],Y[149]

X[150],Y[150]

X=LREAL#0.0
X[2471.Y[247] XBo71vBe7] | [
X[248],Y[248] X[5981.Y[598] | |¥ -REAL#0.0
X[249],Y[249] X[599],Y[599]

X[1997],Y[1997]

X[1998],Y[1998]

X[1999],Y[1999]
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I CX-Designer Settings

To display the log data as a graph, you need to configure the following settings with CX-Designer.

® Size settings in X axis direction and Y axis direction

To secure the graph size in X axis direction, in the Broken-line Graph setting window, set GraphLog-
Data.Count by going to Graph tab - No. of vertices in each line - Display Points - Indirect Refer-

ence.

Also, set the Y_Maximum value as the upper limit of each broken line graph. Y_Maximum = 115 in

the figure below.

Broken-line Graph - BLGO0O0O

Size setting in Y axis direction

Gereral Graph | Backeround ] Seroll Bar ] Frame icker | Control Flag ] Size/Position ]
[~ Use the eraph of a broken-line eraph eroy
Ma. Address axcimum Limit Minimum Limit Mor | Out| Line 5| O 5 M 5| Col
1 HOST & Teached ¥[0] 115 1] Solid | 0] J| N dd Li
z HOST3 TeachedY Low(§] [ 115 0 Salid | 0] J[N e
E] HOS T3 Teached ¥_Highf0T [ 115 0 Solid [0]J[N
[} HOST3Scan ¥ T0] | W 0 Solid [0]J[N |
[v Draw Yalue Qutzide of the Ranee Storage Type  [REAL(R=al number) =]
Mo of vertices in each line
Monitor Points Display Paints
600 = " Mo. of Paints 23
.
{+ Indirect Reference |HOST 2 Teached Count ) Setl
Dizplay =tart position
{* Pogition DE|Z f
(" Ihdirect Reference | /
[~ Use fAs Default
| Dizplay Extenzion Tabz / Apply | i | Gancel | Help

/

Size setting in X axis direction

® X axis scale line and Y axis scale line settings

Set Scale(Vertical) and Scale(Horizontal) under General tab in the Broken-line Graph setting win-

dow.
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Broken-line Graph - BLG0OODO (-S|

General ]Graph ] Backeround ] Scroll Bar ] Frame ] Flicker ] Caontral Flag ] Size/Pozition ]

Object Comment |

Dizplay Direction |Right ﬂ
Scale (Vertical) Scale (Horizontal)
v Scale v Scale
Mo. of Divizion [ =] Mo of Division [ =]
Scale Color I Scale Golar I
Size [ 5= Size =
v Show Scale Line Iv Show Scale Line
Line Style |D0tted Line ﬂ Line Style |Dotted Line ﬂ
[ Indirect reference of showine scale line I~ Indirect reference of showing scale line
| [zl | |
Dizplay Update
[~ Specify Display Update Bit [ Specify the Mo. of Points Shown
I e RN
E gissepl':j E::ea:;tion Tabs fipply | Ok | Gancel | Help

® X axis scale line label and Y axis scale line label display

Set the X axis scale line label and Y axis scale line label by going Fictional Objects - Numeral Dis-
play&Input. Refer to GraphLogData.Xlabel for the X axis scale line value, GraphLogData. Ylabel for
the Y axis scale line value.

{ YLabel[4]!

| YLabel[3]! —

5 YLabeI[2]§ /
YLabel[1]:

__________

Set by going [Fictional Objects] - [Numeral Display&Input].

Reference

Refer to the CX-Designer USER'S MANUAL (V099) for details on how to use the CX-Designer.

Precautions for Correct Use

Set the X input value of the log data recorder so that it is monotonically increased. In other words, set
the X[0] value to be the minimum X input value and the X[LogData.Count-1] value to be the maximum X
input value. Otherwise the value of the X axis scale line label for the graph log data recorder may
become invalid.
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LogDataCSVWrite

The LogDataCSVWrite function block writes the log data that is acquired with the LogCompare function
block to an SD memory card in CSV format.

Function FB/ . . .
block name Name FUN Graphic expression ST expression
LogData Write Log FB o LogDataCSVWrite_instance(
CSVWrite Data to SD LogDataCSVWrite_instance Execute
Memory \\OmronLib\BC_Devichonitor LogData,
Card \LogDataCSVWrite
FileName,
— Execute Done [—
Done,
—| LogData - - LogData [— Busy,
— FileName Busy — Error,
Error [~ ErrorlD
ErrorlD [— ErrorIDEX);
ErrorlIDEx [—
Function Block and Function Information
Item Description
Library file name OmronLib_BC_DeviceMonitor_V1_0.sIr
Namespace OmronLib\BC_DeviceMonitor
Function block and function number 00040
Publish/Do not publish source code Publish
Function block and function version 1.00
Compatible Models
ltem Name Model numbers Version

Device SD Memory Card HMC-SDOOO -
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Variables
Meaning /10 Description Valid range Unit | Default
TRUE: Executes the instruction.
Execute Execute Input FALSE: Does not execute the instruc- | TRUE or FALSE - FALSE
tion.
LogData II;c;?:cIJDeraar Lnuﬁut/out- Log data recorder - - -
66 bytes max.
(65 single-byte
FileName File Name Input File name of CSV file to write alphanumeric - -
characters plus
the final NULL
character)
TRUE: Normal end
Done Done Output FALSE: Error end, execution in prog- | TRUE or FALSE | - -
ress, or execution condition not met
TRUE: Execution processing is in
) progress.
Busy Executing Output ) o .| TRUE or FALSE - -
FALSE: Execution processing is not in
progress.
TRUE: Error end
Error Error Output FALSE: Normal e“‘?’ execut?c?n in TRUE or FALSE - -
progress, or execution condition not
met
This is an error code for an error end.
ErrorlD Error Code Output _ " - -
The value is 16#0 for a normal end.
) This is an expansion error code for an
ErrorlDEx Efg?’gg; Output | error end. " - -
The value is 16#0 for a normal end.

*1. Refer to Troubleshooting on page 100 for details.

Bool . . i Times, durations,
Bit strings Integers num- .
ean dates, and text strings
bers
W | W U |c|jlec|lec|lc|lc|lw|lF| 0o Cc|a c|do|d|lo| »
8|12 5| 2|5|&8/5|6|E|2|3 2|5 x| Z|>|o0|d| =
S|m| 3|8 |83|7|3|3|7 |7|7|FIE|T|m|°| | E
© 8|6 = )
Execute OK
LogData Refer to Function for details on the structure OmronLib\BC_DeviceMonitor\sLogData.
FileName OK
Done OK
Busy OK
Error OK
ErrorlD OK
ErrorlDEx OK
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Function

96

When Execute (Execute) changes to TRUE, this function block writes all the log data that is stored in
LogData (Log Data Recorder) to an SD Memory Card in CSV format. The name of the file to write is
specified with FileName (File Name).

With FileName, you can specify the name including the folder. If the specified folder does not exist, an
error occurs. If the folder is not specified, create FileName in the root of the SD Memory Card.

The structure of the log data recorder is the same as ScanLog or TeacedLog for the LogCompare func-
tion. Refer to LogCompare on page 71 for the log data recorder specifications.

] csv File Format

The format of the CSV file to write is as follows.

LogData.Count

LogData.X[0] LogData.Y[0]
LogData.X[1] LogData.Y[1]
LogData.X[LogData.Count-2] LogData.Y[LogData.Count-2]
LogData.X[LogData.Count-1] LogData.Y[LogData.Count-1]

LogData.Count is converted to a text string and written with the UINT_TO_STRING instruction. Refer to
the instructions reference manual for details on the UINT_TO_STRING instruction.

LogData.X and LogData.Y are converted to text strings and written with the LrealToFormatString
instruction. For the number of digits, the overall is set to eight and the fractional part is to six. Refer to
the instructions reference manual for details on the LrealToFormatString instruction.
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Timing Charts

The following figures show the timing charts for the program part.

Busy (Executing) changes to TRUE when Execute (Execute) changes to TRUE.
Done changes to TRUE when the data output operation is completed.

If an error occurs when execution of the function block is in progress, Error changes to TRUE and
Busy (Executing) changes to FALSE.

You can find out the cause of the error by referring to the value output to ErrorID (Error Code).

If Execute (Execute) changes to FALSE before execution of the function block is ended, Done (Done)
and Error (Error) are TRUE only for one task period after execution of the function block is ended.

If Execute (Execute) remains TRUE even after execution of the function block is ended, the output
values of Done (Done) and Error (Error) are retained.

® Timing Chart for Normal End

Execute | 1 ¢
Done I‘I '_l_

)
o e

Busy | l | |
Error H H H H
ErrorlD s #0000 :38: %0000 R #0000 +342 #0000

® Timing Chart for Error End

Execute l ] | 5 |

Done ! : : :

o i | |

Error m |_|_
ErrorlD :Z:;t: #0000 :8?: ErrorlD ::;t: #0000 :{k: ErrorlD

Precautions for Correct Use

Execution of this function block will be continued until processing is ended even if the value of Exe-
cute changes to FALSE or the execution time exceeds the task period. The value of Done changes to
TRUE when processing is ended. Use this to confirm normal ending of processing.

Do not simultaneously access the same file. Perform exclusive control of SD Memory Card instruc-
tions in the user program.

The number of array elements for log data in the log data recorder is defined by the user.
An error will occur in the following cases. Error will change to TRUE.

a) The SD Memory Card is not in a usable condition.

b) The SD Memory Card is write protected.

c) There is insufficient space available on the SD Memory Card.

d) The value of FileName is not a valid file name.

e) The maximum number of files is exceeded.

f) The file specified by FileName is being accessed.

g) The file specified by FileName is write protected.

h) The value of FileName exceeds the maximum number of characters allowed in a file name.

i) An error that prevents access occurs during SD Memory Card access.
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|E| Precautions for Correct Use

* Do not execute the same instance while an instance is being executed.

* When you execute the LogDataCSVWrite function block, always stop the LogDataCSVRead
functions beforehand. Also, wait until processing the LogCompare function block is com-
pleted. If you execute the LogDataCSVWrite function block without stopping them, it would
take longer to write to the SD Memory Card resulting in missing data or additional errors.

» When the power supply is turned OFF to the Controller, the content of the log data recorder is
discarded.

* Do not turn OFF the power supply to the Controller while data is written to the SD Memory
Card.
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Variable name Meaning Data type Description
_Card1Ready SD Memory Card BOOL TRUE when the SD Memory Card is recognized. It is
Ready Flag FALSE when an SD Memory Card is not recognized.
TRUE: Can be used.
FALSE: Cannot be used.
_Card1Protect SD Memory Card BOOL This flag indicates if the SD Memory Card is write pro-
Write Protected Flag tected when it is inserted and ready to use.
TRUE: Write protected
FALSE: Not write protected
_Card1Err SD Memory Card Error | BOOL This flag indicates if an unspecified SD Memory Card
Flag (e.g., an SDHC card) is mounted or if the format is
incorrect (i.e., not FAT16 or corrupted).
TRUE: An error occurred.
FALSE: No error occurred.
_Card1Access SD Memory Card BOOL This flag indicates if the SD Memory Card is currently
Access Flag being accessed.
TRUE: Being accessed.
FALSE: Not being accessed.
_Card1PowerFail SD Memory Card BOOL This flag indicates if an error occurred in completing
Power Interruption processing when power was interrupted during SD
Flag Memory Card access. This flag is not cleared automati-
cally.
TRUE: Error
FALSE: No error
_BackupBusy Backup Function Busy | BOOL This flag indicates if a backup, restoration, or verifica-

Flag

tion is in progress.
TRUE: Backup, restore, or compare operation is in
progress.

FALSE: Backup, restore, or compare operation is not in
progress.
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Troubleshooting
Error code Expansion Status Description Correction
error code

16#0000 16#00000000 Normal End - -

16#0400 16#00000000 Input Value Out | The file name specified with Set FileName correctly.
of Range FileName contains one or

more characters that cannot
be used.
16#00000000 The directory name specified | Check the length of the text
with FileName is too long. strings specified with FileName
so that it is within the valid range.

16#1400 16#00000000 SD Memory An SD Memory Card is either | Insert an SD Memory Card cor-

Card Access not inserted or is not inserted | rectly.
Failure properly.
16#00000000 The SD Memory Card is bro- | Replace the SD Memory Card
ken. with one that operates normally.
16#00000000 The SD Memory Card slotis | If this error persists even after
broken. making the above two correc-
tions, replace the CPU Unit or
the Industrial PC.

16#1401 16#00000000 SD Memory An attempt was made to write | Remove write protection from
Card Write-pro- | to a write-protected SD Mem- | the SD Memory Card. Slide the
tected ory Card. small switch on the side of the

SD Memory Card from the LOCK
position to the writable position.

16#1402 16#00000000 SD Memory The SD Memory Card ran out | Replace the SD Memory Card
Card Insuffi- of free space. for one with sufficient available
cient Capacity capacity.

16#1403 16#00000000 File Does Not | The specified directory does | Specify an existing directory.
Exist not exist.

16#1404 16#00000000 Too Many The maximum number of files | Check that the number of files or
Files/Directo- or directories was exceeded | directories in the SD Memory
ries when creating a file or direc- | Card does not exceed the maxi-

tory for an instruction. mum number.

16#1405 16#00000000 File Already in | An instruction attempted to Correct the user program so that
Use read or write a file already this function block is executed

being accessed by another only when the Busy output vari-
instruction. able for all other instructions for
the same file is FALSE.
16#140A 16#00000000 Write Access The file or directory specified | Remove write protection from
Denied for the function block to write | the file or directory specified for
is write-protected. the function block. Or, change
the file name of the file to write.
16#140B 16#00000000 Too Many Files | The maximum number of Correct the user program to
Open open files was exceeded decrease the number of open
when opening a file for the files.
function block.

16#140D 16#00000000 File or Direc- The file name or directory Check that the specified file
tory Name Is name that was specified for name or directory name does not
Too Long an instruction is too long. exceed the maximum length.
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Error code Expansion Status Description Correction
error code
16#140E 16#00000000 SD Memory The SD Memory Card is bro- | Replace the SD Memory Card.
Card Access ken.
16#00000000 Failed The SD Memory Card slotis | If this error occurs even after
broken. making the above correction,
replace the CPU Unit or the
Industrial PC.
16#3C2A 16#00000001 LogData Defini- | The number of array elements | Check the LogData definition.
tion Error of LogData.X (X Input Value)
and the number of array ele-
ments of LogData.Y (Y Input
Value) do not match.
16#00000002 LogData Value | The value of LogData.Count | Check the value of Log-
Error (Number of Log Data) Data.Count (Number of Log
exceeds the number of array | Data).
elements of LogData.X (X
Input Value) or the number of
array elements of LogData.Y
(Y Input Value).
16#00000003 No Data Stored | There is no log data in Log- Check to see if one or more log
in Log Data Data. data are stored in LogData.

(LogData.Count =
UINT#10#0)

Sysmac Library User’s Manual for Device Operation Monitor Library (W552)

101



LogDataCSVRead

LogDataCSVRead

The LogDataCSVRead function block reads the log data that is used with the LogCompare function
block from an SD memory card.

Function FB/ . . .
block name Name FUN Graphic expression ST expression
LogData Read Log FB . LogDataCSVRead_instance(
CSVRead Data from LogDataCSVRead_instance Execute
SD Memory \\OmronLib\BC_DeviceMonitor LogData,
Card \LogDataCSVRead
FileName,
— Execute Done [—
Done,
—| LogData - - LogData_ |— Busy,
— FileName Busy — Error,
Error [~ ErrorlD
ErrorlD [— ErrorIDEX);
ErrorlIDEx [—
Function Block and Function Information
Item Description
Library file name OmronLib_BC_DeviceMonitor_V1_0.sIr
Namespace OmronLib\BC_DeviceMonitor
Function block and function number 00041
Publish/Do not publish source code Publish
Function block and function version 1.00
Compatible Models
ltem Name Model numbers Version

Device SD Memory Card HMC-SDOOO -
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Variables
Meaning /10 Description Valid range Unit | Default
TRUE: Executes the instruction.
Execute Execute Input FALSE: Does not execute the instruc- | TRUE or FALSE - FALSE
tion.
LogData II;c;?:cIJDeraar Lnuﬁut/out- Log data recorder - - -
66 bytes max.
(65 single-byte
FileName File Name Input File name of CSYV file to read alphanumeric - -
characters plus
the final NULL
character)
TRUE: Normal end
Done Done Output FALSE: Error end, execution in prog- | TRUE or FALSE | - -
ress, or execution condition not met
TRUE: Execution processing is in
) progress.
Busy Executing Output ) o .| TRUE or FALSE - -
FALSE: Execution processing is not in
progress.
TRUE: Error end
Error Error Output FALSE: Normal e“‘?’ execut?c?n in TRUE or FALSE - -
progress, or execution condition not
met
This is an error code for an error end.
ErrorlD Error Code Output _ " - -
The value is 16#0 for a normal end.
) This is an expansion error code for an
ErrorlDEx Efg?’gg; Output | error end. " - -
The value is 16#0 for a normal end.

*1. Refer to Troubleshooting on page 108 for details.

Bool . . i Times, durations,
Bit strings Integers num- .
ean dates, and text strings
bers
W | W U |c|jle|lec|lec|lc|luw|l|lo Cc|Aa | c|do|ld|lo| o
8 |2 3| 2|5/&|/S|G|E|2|3|2|z|a|l=Z2|8|3|3 3
S| B3| 8 |8/3|7|3|3|7 |7|7|FIE|T|m|°| | B
© 8|6 = )
Execute OK
LogData Refer to Function for details on the structure OmronLib\BC_DeviceMonitor\sLogData.
FileName OK
Done OK
Busy OK
Error OK
ErrorlD OK
ErrorlDEx OK
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Function

104

When Execute (Execute) changes to TRUE, this function block reads the log data that is stored in an SD
memory card in CSV format and stores in LogData (Log Data Recorder). The name of the file to read is
specified with FileName (File Name).

With FileName, you can specify the name including the folder. If the folder is not specified, read the file
that exists in the root of the SD Memory Card.

The structure of the log data recorder is the same as ScanLog or TeacedLog for the LogCompare func-
tion. Refer to LogCompare on page 71 for the log data recorder specifications.

] csv File Format

The format of the CSV file to read is as follows.

LogData.Count

LogData.X[0] LogData.Y[0]
LogData.X[1] LogData.Y[1]
LogData.X[LogData.Count-2] LogData.Y[LogData.Count-2]
LogData.X[LogData.Count-1] LogData.Y[LogData.Count-1]

LogData.Count is converted to a numeric value and read with the STRING_TO_UINT instruction. Refer
to the instructions reference manual for details on the STRING_TO_UINT instruction.

LogData.X and LogData.Y are converted to numeric values and read with the STRING_TO_LREAL
instruction. Refer to the instructions reference manual for details on the STRING_TO_LREAL instruc-
tion.
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Timing Charts

The following figures show the timing charts for the program part.

Busy (Executing) changes to TRUE when Execute (Execute) changes to TRUE.
Done changes to TRUE when the data input operation is completed.

If an error occurs when execution of the function block is in progress, Error changes to TRUE and
Busy (Executing) changes to FALSE.

You can find out the cause of the error by referring to the value output to ErrorID (Error Code).

If Execute (Execute) changes to FALSE before execution of the function block is ended, Done (Done)
and Error (Error) are TRUE only for one task period after execution of the function block is ended.

If Execute (Execute) remains TRUE even after execution of the function block is ended, the output
values of Done (Done) and Error (Error) are retained.

® Timing Chart for Normal End

Execute | 1 ¢
Done I‘I '_l_

)
o e

Busy | l | |
Error H H H H
ErrorlD s #0000 :38: %0000 R #0000 +342 #0000

® Timing Chart for Error End

Execute l ] | 5 |

Done ! : : :

o i | |

Error m |_|_
ErrorlD :Z:;t: #0000 :8?: ErrorlD ::;t: #0000 :{k: ErrorlD

Precautions for Correct Use

Execution of this function block will be continued until processing is ended even if the value of Exe-
cute changes to FALSE or the execution time exceeds the task period. The value of Done changes to
TRUE when processing is ended. Use this to confirm normal ending of processing.

Do not simultaneously access the same file. Perform exclusive control of SD Memory Card instruc-
tions in the user program.

The number of array elements for log data in the log data recorder is defined by the user.
An error will occur in the following cases. Error will change to TRUE.

a) The SD Memory Card is not in a usable condition.

b) The file specified by FileName does not exist.

¢) The value of FileName is not a valid file name.

d) The file specified by FileName is being accessed.

e) An error that prevents access occurs during SD Memory Card access.
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|E| Precautions for Correct Use

* Do not execute the same instance while an instance is being executed.

* When you execute the LogDataCSVRead function block, always stop the LogDataCSVWrite
function block beforehand. Also, wait until processing the LogCompare function block is com-
pleted. If you execute the LogDataCSVRead function block without stopping them, it would
take longer to read from the SD Memory Card resulting in an operation error.

» When the power supply is turned OFF to the Controller, the content of the log data recorder is
discarded.

* Do not turn OFF the power supply to the Controller while data is being read from the SD
Memory Card.
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Variable name Meaning Data type Description
_Card1Ready SD Memory Card BOOL TRUE when the SD Memory Card is recognized. It is
Ready Flag FALSE when an SD Memory Card is not recognized.
TRUE: Can be used.
FALSE: Cannot be used.
_Card1Protect SD Memory Card BOOL This flag indicates if the SD Memory Card is write pro-
Write Protected Flag tected when it is inserted and ready to use.
TRUE: Write protected
FALSE: Not write protected
_Card1Err SD Memory Card Error | BOOL This flag indicates if an unspecified SD Memory Card
Flag (e.g., an SDHC card) is mounted or if the format is
incorrect (i.e., not FAT16 or corrupted).
TRUE: An error occurred.
FALSE: No error occurred.
_Card1Access SD Memory Card BOOL This flag indicates if the SD Memory Card is currently
Access Flag being accessed.
TRUE: Being accessed.
FALSE: Not being accessed.
_Card1PowerFail SD Memory Card BOOL This flag indicates if an error occurred in completing
Power Interruption processing when power was interrupted during SD
Flag Memory Card access. This flag is not cleared automati-
cally.
TRUE: Error
FALSE: No error
_BackupBusy Backup Function Busy | BOOL This flag indicates if a backup, restoration, or verifica-

Flag

tion is in progress.
TRUE: Backup, restore, or compare operation is in
progress.

FALSE: Backup, restore, or compare operation is not in
progress.
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Troubleshooting
Error code Expansion Status Description Correction
error code
16#0000 16#00000000 Normal End - -
16#0400 16#00000000 Input Value Out | The file name specified with Set FileName correctly.
of Range FileName contains one or
more characters that cannot
be used.
16#00000000 The directory name specified | Check the length of the text
with FileName is too long. strings specified with FileName
so that it is within the valid range.
16#1400 16#00000000 SD Memory An SD Memory Card is either | Insert an SD Memory Card cor-
Card Access not inserted or is not inserted | rectly.
Failure properly.
16#00000000 The SD Memory Card is bro- | Replace the SD Memory Card
ken. with one that operates normally.
16#00000000 The SD Memory Card slotis | If this error persists even after
broken. making the above two correc-
tions, replace the CPU Unit or
the Industrial PC.
16#1403 16#00000000 File Does Not | The specified directory does | Specify an existing directory.
Exist not exist.
16#1405 16#00000000 File Already in | An instruction attempted to Correct the user program so that
Use read or write a file already this function block is executed
being accessed by another only when the Busy output vari-
instruction. able for all other instructions for
the same file is FALSE.
16#140B 16#00000000 Too Many Files | The maximum number of Correct the user program to
Open open files was exceeded decrease the number of open
when opening a file for the files.
function block.
16#140D 16#00000000 File or Direc- The file name or directory Check that the specified file
tory Name Is name that was specified for name or directory name does not
Too Long an instruction is too long. exceed the maximum length.
16#140E 16#00000000 SD Memory The SD Memory Card is bro- | Replace the SD Memory Card.
Card Access ken.
16#00000000 Failed The SD Memory Card slotis | If this error occurs even after
broken. making the above correction,
replace the CPU Unit or the
Industrial PC.
16#3C2B 16#00000001 LogData Defini- | The number of array elements | Check the LogData definition.
tion Error of LogData.X (X Input Value)
and the number of array ele-
ments of LogData.Y (Y Input
Value) do not match.
16#00000002 Invalid Data The file format specified by Check the specified file format.
Format FileName (File Name) is not a
readable format.
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MonitorLightSensor

The MonitorLightSensor function block monitors the amount of light received by the photoelectric sen-
sor and outputs an alarm when the amount of light received is low.

Function

FB
block Name FUt{l Graphic expression ST expression
name
Monitor- Monitor FB MonitorLightSensor_instance MonitorLightSensor_instance(
LightSensor | Photoelec- Enable,
tric Sensor \\OmronLib\BC_DeviceMonitor\ )
Device MonitorLightSensor Incidentlevel,
Operation Enable Enabled — Threshold,
AlarmLevel,
IncidentLevel Alarm [—
£ TolerableCount,
Threshold —
resho rror Enabled,
AlarmLevel ErrorlD [—
Alarm,
TolerableCount ErrorIDEX|—
Error,
ErroriD,
ErrorIDEX);
Function Block and Function Information
Item Description
Library file name OmronLib_BC_DeviceMonitor_V1_0.sIr
Namespace OmronLib\BC_DeviceMonitor
Function block and function number 00021
Publish/Do not publish source code Do not publish
Function block and function version 1.00
Compatible Models
Item Name Model numbers Version
Device Sensor E3NW-O0O00
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Variables
Meaning 1/0 Description Valid range Unit | Default
TRUE: Enable
Enable Enable Input TRUE or FALSE FALSE
FALSE: Disable
IncidentLevel AmOL.Int of Light Input Currgnt value of the amount of light 1999 to 9999 FALSE
Received received
Threshold Object Detec 1, :oh;eefzﬁﬁftﬁ? Oﬁ'ensteonfiﬁgiﬁleﬂ ~19999999 to FALSE
tion Threshold P . P 99999999 -
a detectable object
Normal Amount
. Amount of light received in normal —19999999 to
AlarmLevel of ng.ht Input condition 99999999 FALSE
Received
Tolerable- Alarm Thresh- Input Threshold for the internal counter for 2 to 65534 5
Count old alarm occurrence
TRUE: Enabled
Enabled Enabled Output TRUE or FALSE -
FALSE: Disabled
TRUE: Alarm occurring
Alarm Alarm Output TRUE or FALSE -
FALSE: No alarm occurring
TRUE: Error end
Error Error Output FALSE: Normal enq, execut!gn in TRUE or FALSE -
progress, or execution condition not
met
This is an error code for an errorend. |,
ErroriD Error Code Output ] 1 -
The value is 16#0 for a normal end.
E ) This is an expansion error code for an
Xpansion error end. * -
ErrorIDEx Error Code Output
The value is 16#0 for a normal end.

*1. Refer to Troubleshooting on page 114 for details.

Boo Real Times, durations,
lean Bit strings Integers num- dates, and text
bers strings
[ = [ - | d -
r S| z|& 4 5| = clE m z
Enable OK
IncidentLevel OK
Threshold OK
AlarmLevel OK
TolerableCount OK
Enabled OK
Alarm OK
Error OK
ErrorlD OK
ErrorIDEx OK
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Function

This function block monitors the amount of light received by the photoelectric sensor and outputs an
alarm when the amount of light received is low.

Operation starts when Enable (Enable) is set to TRUE.

Criterion for Determining Whether Amount of Light Received by
Photoelectric Sensor Is Low

When the photoelectric sensor receives light, the amount of light received need to be sufficiently high.

This function block determines that the amount of light for the photoelectric sensor is low when the
amount of light received does not reach sufficiently high amount.

The following 4 input variables are used to determine whether the amount of light received is low.

Input variables Name Meaning

IncidentLevel AmOLfnt of Light Current amount of light received by the photoelectric sensor
Received
Normal Amount of Amount of light received when the photoelectric sensor is nor-

AlarmLevel . .
Light Received mal

Threshold Object Detection Threshold for amount of light received to determine the pres-
Threshold ence/absence of a detectable object

TolerableCount

Alarm Threshold

Threshold for the internal counter for alarm occurrence

Alarm occurred: The value of the internal counter exceeds Tol-
erableCount (Alarm Threshold)

No alarm occurred: The value of the internal counter is less
than TolerableCount (Alarm Threshold)

This function block monitors the value of IncidentLevel (Amount of Light Received) and determines that
the amount of light received by the photoelectric sensor is low when the behavior of IncidentLevel
(Amount of Light Received) meets all of the following conditions.

» The number of times the value of IncidentLevel (Amount of Light Received) changes from larger than
Threshold (Object Detection Threshold) to smaller than Threshold is equal to or greater than Tolera-
bleCount (Alarm Threshold).

» During that time, the value of IncidentLevel (Amount of Light Received) never exceeds the value of
AlarmLevel (Normal Amount of Light Received).
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I Processing for This Function Block

The processing for this function block is as follows:

If the value of Enable is changed to TRUE, the operation starts and the internal counter is cleared to
zero. The internal counter means the counter which records the time count when IncidentLevel
(Amount of Light Received) did not reach AlarmLevel (Normal Amount of Light Received).

The value of IncidentLevel (Amount of Light Received) is monitored and when the value of Inci-
dentlLevel (Amount of Light Received) changes from larger than Threshold (Object Detection Thresh-
old) to smaller than Threshold, the internal counter is incremented.

When the value of IncidentLevel (Amount of Light Received) exceeds the value of AlarmLevel (Nor-
mal Amount of Light Received), the value of the internal counter is cleared to 0.

When the value of the internal counter is equal to or greater than TolerableCount (Alarm Threshold),
the value of Alarm (Alarm) changes to TRUE.

When the value of IncidentLevel (Amount of Light Received) exceeds the value of AlarmLevel (Nor-
mal Amount of Light Received), the value of Alarm (Alarm) changes to FALSE. The value of the inter-
nal counter is also cleared to 0.

When Enable (Enable) changes to FALSE, the value of Alarm (Alarm) changes to FALSE.

Refer to Timing Charts on page 113 for details.

When the value of Threshold (Object Detection Threshold) is set equal to or greater than the value of
AlarmLevel (Normal Amount of Light Received), an error occurs.
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Timing Charts

The following figures show the timing charts for the program part.

* Enabled (Enabled) changes to TRUE at the same time as Enable (Enable) changes to TRUE. Toler-
ableCount (Alarm Threshold) is cleared to 0 and Alarm (Alarm) changes to FALSE.

» When Enable (Enable) changes to FALSE, Enabled (Enabled) changes to FALSE. Alarm (Alarm)
changes to FALSE.

TolerableCount (Alarm Threshold) = UINT#10#3.

IncidentLevel Maintenance Amount of light received recov-
(Amount of Light Received) performed ered and alarm canceled because
maintenance successfully

completed

AlarmLevel
(Normal Amount of
Light Received)

Threshold
(Object Detection 0 \ :
Threshold) \/ L

Presence/absence 1 L L1 L1 L
of a detectable ' ' ' : ' '
object

Cleared : Cleared . Cleared

The value of the 5
internal counter

TolerableCount -3
(Alarm Threshold)

-
N
w
s I
-

Alarm (Alarm)

l

Enable (Enable) —
—

Enabled (Enabled)
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Troubleshooting
Error code Expancsc::: error Status Description Correction
16#0000 16#00000000 Normal End - -
16#0400 16#00000000 Input Value Out | The value of IncidentLevel Set the value of IncidentLevel
of Range (Amount of Light Received) (Amount of Light Received) from
setting is out of range. —1999 to 9999.
16#00000000 The value of Threshold Set the value of Threshold
(Object Detection Threshold) | (Object Detection Threshold)
setting is out of range from —19999999 to 99999999.
16#00000000 The value of AlarmLevel (Nor- | Set the value of AlarmLevel
mal Amount of Light (Normal Amount of Light
Received) is out of range. Received) from —19999999 to
99999999.
16#00000000 The value of TolerableCount | Set the value of TolerableCount
(Alarm Threshold) is 0. (Alarm Threshold) from 2 to
65535.

Sample Programming

I Description of Operation

AlarmLevel (Normal Amount of Light Received) is the value when 5000 is added to the value of
Threshold (Object Detection Threshold).

Input the alarm threshold with TolerableCount (Alarm Threshold).

When the value of the internal counter exceeds TolerableCount (Alarm Threshold), Alarm (Alarm) is

generated.

A PDO is not mapped for the amount of light received by the photoelectric sensor (E007_No 01 _De-
tection_Level IN1) as default, map a PDO before using the sensor.

I Variables

® Internal Variables

Name Data type Default Comment
MonitorLightSensor_instance OmronLib\BC_DeviceMoni- Instance of Monitor Photoelectric
tor\MonitorLightSensor B Sensor Device Operation FB

MSOperating BOOL False Operation monitoring start com-
mand

Threshold DINT - Object Detection Threshold

AlarmLevel DINT - Normal Amount of Light Received

FBEnabled BOOL - Enable

Alarm BOOL - Alarm

Error BOOL - Error

ErrorlD WORD - Error code

ErrorlIDEx DWORD - Expansion error code

114 Sysmac Library User’s Manual for Device Operation Monitor Library (W552)



MonitorLightSensor

® External Variables

Name Data type Constant Comment
E001_No_01_Detection_Level IN1 INT B Amount of light received by the
photoelectric sensor

I Ladder Diagram

0 Execute MonitorLightSensor

MSOperating MOVE MOVE
| EM ENO) EM ENO

n  Out{—Threshold

DINT#7000—In  Outj—AlarmLeve! DINT£2000—

MenitorLightSensor_instance

FBEnabled

AOmronLib\BC_DeviceMenitor\MonitorLightSensor]|
Enable Enabled
EDO1_No_01_Detection_Level_IN1— IncidentLevel Alarm — Alarm
Threshold— Threshold Error [—Error
AlarmLevel—{ AlarmLevel ErroriD {(—ErrorlD
UINT#3— TolerableCount ErroriDEx |— Emmorl DEx

1 Processing after Warning
MSOperating Alarm

1} //Processing after Warning
2

2 Prosessoing after error end.
MS50Operating MonitorLightSensor_instance.Error
|

— | {
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Stopwatch

The Stopwatch function block outputs the time from when measurement starts until measurement ends.

Function FB/
block Name FUN Graphic expression ST expression
name
h M FB it tch_inst
Stopwatc easure Stopwatch_instance Stopwatch_instance(
Cycle Start,
Time \\OmronLib\BC_DeviceMonitor\Stopwatch Stop
ClearMeasuredTime,
— Start Busy [—
Busy,
— Stop MeasuredTime [— MeasuredTime);

— ClearMeasuredTime

Function Block and Function Information

Item Description
Library file name OmronLib_BC_DeviceMonitor_V1_0.sIr
Namespace OmronLib\BC_DeviceMonitor
Function block and function number 00022
Publish/Do not publish source code Do not publish
Function block and function version 1.00

116 Sysmac Library User’s Manual for Device Operation Monitor Library (W552)



Stopwatch

Variables

Meaning 110 Description Valid range Unit | Default

TRUE: Start measurement
Start Start Input TRUE or FALSE FALSE
FALSE: Do not start measurement

TRUE: End measurement
Stop End Input TRUE or FALSE FALSE
FALSE: Do not end measurement

TRUE: Clear MeasuredTime (Mea-

- surement Result
ClearMea Clear Input ) , TRUE or FALSE FALSE
suredTime FALSE: Do not clear MeasuredTime

(Measurement Result)
TRUE: Execution processing is in

rogress.
Busy Executing Output prog ) o | TRUE or FALSE FALSE
FALSE: Execution processing is not in
progress.
MeasuredTime Measurement Output Tlmefrom when measurement starts Depends on data _ o
Result until measurement ends type.
Bool Real Times, durations,
ean Bit strings Integers num- dates, and text
bers strings
W | vglc|jlc|lc|jlecjlc|lun|ls|lo|lc|la|lc|d|lo|d|0| o
AHHHEEBEHEHEHBHEHEEEE
A 4 m =
- | m 2|5 S -2 i Z
(=) g 3 — = -
Start OK
Stop OK
ClearMeasuredTime OK
Busy OK
MeasuredTime OK

Function

This function block outputs the time from when the value of Start (Start) changes to TRUE until the
value Stop (End) changes to TRUE to MeasuredTime (Measurement Result).

When ClearMeasuredTime (Clear) is changed to TRUE, the value of MeasuredTime (Measurement
Result) is cleared.

The value of MeasuredTime (Measurement Result) is updated when the value of Stop (End) is changed
to TRUE or the value of ClearMeasuredTime (Clear) is changed to TRUE. Otherwise, the previous
value is retained.
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Timing Charts

The following figures show the timing charts for the program part.
* When Start (Start) is changed to TRUE, Busy (Executing) changes to TRUE.
* When Stop (End) is changed to TRUE, Busy (Executing) changes to FALSE.

Start _ 1M : = ; | ; :
SR o T S o TN S T
ClearMeasuredTime |_| I
Busy 1 |' | |' |' i
0 t1 @2 B 5 6
MeasuredTime — 0 sl 11 Jisel] T2 Deell 0 lmeerl T3
T1=t1 T2=T1+(t3-12) T3=t6-t4

Precautions for Correct Use

* When the values of Start (Start) and Stop (End) are both changed to TRUE, Stop (End) is ignored
and time measurement is started.

 Start (Start) is ignored when time measurement is in progress, even if it is changed to FALSE and
then back to TRUE. The normal time until Stop (End) changes to TRUE is measured.

* Measurement ends normally once time measurement is in progress, even if Stop (End) and
ClearMeasuredTime (Clear) are both changed to TRUE.In this case, the value of MeasuredTime
(Measurement Result) is cleared.

« If Start and ClearMeasuredTime (Clear) are both changed to TRUE, the value of MeasuredTime
(Measurement Result) is cleared.

* The measuring error of MeasuredTime (Measurement Result) is from -100 ns to (100 ns+1 task
period).
* In the Sysmac Studio, the measured time is shown per 0.001 ms, but the timing accuracy is 1 ns.

Sample Programming

I Description of Operation

Measures the time from when measurement starts until measurement ends.

I Variables

® Internal Variables

Name Data type Default Comment

Stopwatch_instance OmronLib\BC_DeviceMonitor\Stop- Instance of Measure Cycle Time FB
watch B

SW_Start BOOL False Start measurement
SW_Stop BOOL False End measurement
SW_ClearMeasuredTime BOOL False Clear measurement result
SW_Busy BOOL False Measuring
SW_MeasuredTime TIME - Measurement result
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I Ladder Diagram

Stopwatch_instance
SW_start WOmronLib\BC_DeviceMonitoriStopwatch) SW_Busy
Start Busy

Start _ Measuring
measurement SW_Stop— Stop MeasuredTime|—SW_MeasuredTime

End measur... Measureme...

SW_ClearMeasuredTime— ClearMeasuredTime
Clear meas...
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DataRecorderPut

The DataRecorderPut function block adds data records to the data recorder.

Function block FB/ . . .
name Name FUN Graphic expression ST expression
DataRecorderPut | Add Data FUN Out := DataRecorderPut(
Record \\OmronLib\BC_DeviceMonitor\
DataRecorderPut Record,
—EN L out DataRecorder);
—{ Record
— DataRecorder — DataRecorder [—
Function Block and Function Information
Item Description
Library file name OmronLib_BC_DeviceMonitor V1_0.sIr
Namespace OmronLib\BC_DeviceMonitor
Function block and function number 00023
Publish/Do not publish source code Publish
Function block and function version 1.00
Variables
Meaning /10 Description Valid range Unit Default
Record Data Record Input A data record that is added to _ B _
the data recorder
Out Return Value Output Function execution results Depends on
TRUE: Normal end data type. - -
FALSE: Error end
DataRecorder Data Recorder Input/out- | Data recorder 3 B _
put
Bool Real Times, durations,
Bit strings Integers num- dates, and text
ean .
bers strings
W | W glc|jlecjle|le|le|lw|s|log|lcjla|lc|d|lo|d(g|»n
AHEHHHEHEHEHEHEHEHEERE
.| m =1 -2 L Z
o g g = = = -
Record Refer to Function for details on the structure OmronLib\BC_DeviceMonitor\sDataRecord.
Out o« [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ |
DataRecorder Refer to Function for details on the structure OmronLib\BC_DeviceMonitor\sDataRecorder.
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DataRecorderPut

This function block adds Record (Data Record) to DataRecorder (Data Recorder).

I DataRecorder Structure

DataRecorder is a data recorder that can store 1000 data records.

The data type of DataRecorder is structure sDataRecorder. The specifications are as follows:

Name Meaning Description Data type Valid range | Unit | Default
Omron-
sDataRecorder Data Recorder Structure to store data Lib\BC_Device-
records Monitor\sDataRe
corder
Array to store data ARRAY[0..999]
Records Data Record Array records OFsDataRecord - - -
Index of the first data
Top First Data Record record in the data UINT 0 to 999 - -
recorder
Index of the last data
Bottom Last Data Record record in the data UINT 0 to 999 - -
recorder’’
Number of data
Count Number of Data records that are stored | UINT 0 to 1000 - -
Records .
in the data recorder

*1. When Count = 0, the Bottom value is UINT#10#0.

The following shows the values of variables for when the number of array elements for Count =
UINT#10#2. Data records that are stored in Records/[0] are expressed as Dset0, and data records in
Records[1] as Dset1.

Count=UINT#10#2

Top=UINT#10#0 ——
Bottom=UINT#10#1 —>

[0]=Dset0

[1]=Dset1

[2]=

Records

[996]=

[997]=

[998]=

[999]=
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I Record Specifications

Record is a data record that is stored in the data recorder.

The data type of Record is structure OmronLib\BC_DeviceMonitor\sDataRecord. The specifications are

as follows:
Name Meaning Description Data type Valid range | Unit | Default
A data record that is 8:\;)8_ Device.
sDataRecord Data Record stored in the data Y
Monitor\sDataRe
recorder
cord
. . Time when a data DATE_AND_- | Depends on
RecTime"! Record Time record is added to the - -
TIME data type.
data recorder
. . ARRAY[0..31] Depends on
BitData Bit Data BOOL data OF BOOL data type. - -
IntData INT Data INT data ARRAYID. 9] OF | Dependson | _ -
INT data type.
DintData DINT Data DINT data ARRAY[0.S] OF | Dependson | _ -
DINT data type.
ARRAY[0..9] OF | Depends on
RealData REAL Data REAL data REAL data type.

*1. The System Time when a data record is added to the data recorder is stored in RecTime.

One data record can hold up to 32 BOOL data, 10 INT data, 10 DINT data, and 10 REAL data.

I Adding Data Records

When a data record is added to the data recorder, the values of DataRecorder members are processed

as follows.

Member of DataRecorder

Processing

Records The value of Record is stored in Records[Bottom+1].
Top Does not change.

Bottom Incremented.

Count Incremented.

The following shows the values of variables for when a data record is added with the number of array
elements for Count = UINT#10#2. Data records that are stored in Records[0] are expressed as Dset0,

data records in Records[1] as Dset1, and the value of the data record added as Dset2.

Count=UINT#10#2

Count=UINT#10#3

Top=UINT#10#0 ———> [0]=Dset0 Top=UINT#10#0 ——— [0]=Dset0
Bottom=UINT#10#1 ——>{ [0]=Dset1 [1]=Dset1
-~ 2= Bottom=UINT#10#2 —| [2]=Dset2
Add P ces
Dsetz ee e | > eeo e
[996]= [996]=
[997]= [997]=
[998]= [998]=
[999]= [999]=
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I Adding Record When Count = UINT#10#1000

When a data record is added with Count = UINT#10#1000, the values of DataRecorder members are
processed as follows.

Member of DataRecorder Processing
Records » The value of Records[0] is discarded.
» The value of Record is stored in Records/[0].
Top Changes to UINT#10#1.
Bottom Changes to UINT#10#0.
Count The number of array elements for Records remains.

The following shows the values of variables for when a data record is added with the number of array
elements for Count = UINT#10#500. Data records that are stored in Records are expressed as Dset##
and record that is added as Dset1000.

Count=UINT#10#1000 Count=UINT#10#1000
Top=UINT#10#0 ——|_ [0]=Dset0 Bottom=UINT#10#0 —| [0]=Dset1000
[1]=Dset1 Top=UINT#10#1 —>| [1]=Dset1
Add [2]=Dset2 [2]=Dset2
Dset1000 ceo | > ces
[096]=Dset996 [096]=Dset996
[997]=Dset997 [997]=Dset997
[998]=Dset998 [098]=Dset998
Bottom=UINT#10#999 —|[999]=Dset999 [999]=Dset999

When a data record is added, the oldest data record is discarded and Top and Bottom are incremented.
The value of Count does not change.

Sample Programming

Refer to the sample programming for DataRecorderCSVWrite on page 126.

EI Precautions for Correct Use

» Do not execute the DataRecorderGet function at the same time in order to add data correctly.

» When the power supply is turned OFF to the Controller, the content of the data recorder is
discarded.
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DataRecorderGet

The DataRecorderGet function block reads the oldest data record that is stored in the data recorder.

Function block FB/ . . .
name Name FUN Graphic expression ST expression
DataRecorderGet | Get Data FUN Out := DataRecorderGet(
Record \\OmronLib\BC_DeviceMonitor\ DataRecorder
DataRecorderGet ’
Record);
— EN — Out
— DataRecorder — DataRecorder [—
Record [—
Function Block and Function Information
Item Description
Library file name OmronLib_BC_DeviceMonitor_V1_0.sIr
Namespace OmronLib\BC_DeviceMonitor
Function block and function number 00024
Publish/Do not publish source code Publish
Function block and function version 1.00
Variables
Meaning /10 Description Valid range Unit Default
Function execution results
Out Return Value TRUE: Normal end Depends on - -
Output data type.
FALSE: Error end
Record Data Record Data Record - - -
DataRecorder Data Recorder Ipnur;utlout- Data Recorder - - -
Bool Real Times, durations,
Bit strings Integers num- dates, and text
ean .
bers strings
W | glc|jlecjle|le|le|lv|F|lg|E|lx|c|dlo|d(Oo|wn
AR HHHEHEEHEHEHEHEHEEEE
A 4 m 2
.o m x| S S I - =
o g = — - 4
Out OK
Record Refer to Function for details on the structure OmronLib\BC_DeviceMonitor\sDataRecord.
DataRecorder Refer to Function for details on the structure OmronLib\BC_DeviceMonitor\sDataRecorder.
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Function

This function block reads the oldest record (Data Record) that is stored in DataRecorder (Data
Recorder).

The structure of Record is the same as Record for the DataRecorderPut function. Refer to DataRecord-
erPut on page 120 for DataRecorder and Record specifications.

I Reading Data Records

When a data record is read from the data recorder, the values of the DataRecorder members are pro-
cessed as follows.

Member of DataRecorder Processing
Records Does not change.
Top Incremented.”
Bottom Does not change.
Count Decremented.

*1. Does not change when Count = UINT#10#0 or Count = UINT#10#1.

The following shows the values of variables for when a data record is read with the number of array ele-
ments for Count = UINT#10#100. Data records that are stored in Records are expressed as Dset##.

Count=UINT#10#100 Count=UINT#10#99
Top=UINT#10#0 ———>{ [0]=Dset0 [0]=Dset0
[1]=Dset1 Top=UINT#10#1 —— [1]=Dset1
[2]=Dset2 Read [2]=Dset2
LI ] Dseto LRI
Bottom=UINT#10#99 —>| [99]=Dset99 Bottom=UINT#10#99 —>{ [99]=Dset99
[100]= [100]=
[101]= [101]=
[998]= | > [998]=
[999]= [999]=

If this function is executed when Count= UINT#10#0, in other words, when no data records are stored

in DataRecorder, the Out (Return Value) value changes to FALSE and the Record value becomes
indefinite.

Sample Programming

Refer to the sample programming for DataRecorderCSVWrite on page 126.

|E| Precautions for Correct Use

* When no data records are stored in the data recorder, the return value changes to FALSE.

» When the power supply is turned OFF to the Controller, the content of the data recorder is
discarded.

» Do not execute the DataRecorderPut function at the same time.
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DataRecorderCSVWrite

The DataRecorderCSVWrite function block writes the data records that are stored in the data recorder
to an SD Memory Card in CSV format.

Function FB/ . . .
block name Name FUN Graphic expression ST expression
DataRecord- | Write from FB DataR derCSVWrite inst DataRecorderCSVWrite_in-
erCSVWrite Data atahecorder rite_Instance stance(
Recorder to \\OmronLib\BC_DeviceMonitor\ Execute
DataRecorderCSVWrite ’
?;D gllemory DataRecorder,
ar — Execute Done [— .
FileName,
—| DataRecorder — — DataRecorder — Done
— FileName Busy [~ Busy,
Error [— Error,
ErrorlD [— ErrorlD
ErrorIDEx [— ErrorIDEX);
Function Block and Function Information
Item Description
Library file name OmronLib_BC_DeviceMonitor_V1_0.sIr
Namespace OmronLib\BC_DeviceMonitor
Function block and function number 00025
Publish/Do not publish source code Publish
Function block and function version 1.00
Compatible Models
Item Name Model numbers Version

Device SD Memory Card HMC-SDOOO -
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Variables
Meaning 110 Description Valid range Unit | Default
TRUE: Executes the instruction.
Execute Execute Input FALSE: Does not execute the instruc- | TRUE or FALSE - FALSE
tion.
DataRecorder | Data Recorder Lnuﬁut/out- Data Recorder - - -
66 bytes max.
(65 single-byte
FileName File Name Input File name of CSV file to write alphanumeric - -
characters plus
the final NULL
character)
TRUE: Normal end
Done Done Output FALSE: Error end, execution in prog- | TRUE or FALSE - -
ress, or execution condition not met
TRUE: Execution processing is in
) progress.
Busy Executing Output ) o .| TRUE or FALSE - -
FALSE: Execution processing is not in
progress.
TRUE: Error end
Error Error Output FALSE: Normal e“‘?’ execut?c?n in TRUE or FALSE - -
progress, or execution condition not
met
This is an error code for an error end.
ErrorlD Error Code Output _ " - -
The value is 16#0 for a normal end.
) This is an expansion error code for an
ErrorlDEx Efg?’gg; Output | error end. " - -
The value is 16#0 for a normal end.

*1. Refer to Troubleshooting on page 132 for details.

Bool Real Times, durations,
ean Bit strings Integers num- dates, and text
bers strings
AEHBEEBEEBBEHEEHBEBEEE
°|m|Z|8|8|3|7|3|3|7 | FIEIR|M|°| |2
o | © b= ()

Execute OK

DataRecorder Refer to Function for details on the structure OmronLib\BC_DeviceMonitor\sDataRecorder.

FileName OK

Done OK

Busy OK

Error OK

ErrorlD OK

ErrorIDEx OK
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Function

When Execute (Execute) changes to TRUE, this function block writes all the data records that are
stored in DataRecorder (Data Recorder) to an SD Memory Card in CSV format. The name of the file to
write is specified with FileName (File Name).

With FileName, you can specify the name including the folder. If the specified folder does not exist, an
error occurs. If the folder is not specified, create FileName in the root of the SD Memory Card.

The structure of the record is the same as Record for the DataRecorderPut function. Refer to DataRe-
corderPut on page 120 for DataRecorder and Record specifications.

| CSV File Format

The format of the CSV file to write is as follows.

‘RecTime’ ‘BitData[0]' ... 'BitData[31] ‘IntData[0]' ... 'IntData[9] ‘DIntData[0] ... 'DintData[9] ‘RealData[0] ... 'RealData[9]
Records[Top]. Records[Top]. Records[Top]. Records[Top]. Records[Top]. Records[Top]. Records[Top]. Records[Top]. Records[Top].
RecTime BitData[0] " BitData[31] IntData[0] " IntData[9] DintData[0] " DintData[9] RealData[0] " RealData[9]
Records[Top+1].  Records[Top+1]. Records[Top+1].  Records[Top+1]. Records[Top+1].  Records[Top-+1]. Records[Top+1].  Records[Top+1]. Data[Top-+1].
RecTime BitData[0] " BitData[31] IntData[0] " IntData[9] DintData[0] " DintData[9] RealData[0] " RealData[9]
Records[Bottom-1]. Records[Bottom-1]. Records[Bottom-1]. Records[Bottom—1].  Records[Bottom-1]. Records[Bottom-1]. Records[Bottom-1]. Records[Bottomv-1].  Records[Bottom-1].
RecTime BitData[0] " BitData[31] IntData[0] " IntData[9] DintData[0] " DintData[9] RealData[0] " RealData[9]
Records[Bottom]. ~ Records[Bottom]. Records[Bottom].  Records[Bottom]. Records[Bottom].  Records[Bottom]. Records[Bottom].  Records[Bottom]. Records[Bottom].
RecTime BitData[0] " BitData[31] IntData[0] " IntData[9] DintData[0] " DintData[9] RealData[0] " RealData[9]
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Rectime is converted to a text string and written with the DtToString instruction. Refer to the instructions
reference manual for details on the DtToString instruction.

RealData is converted to a text string and written with the RealToFormatString instruction. For the num-
ber of digits, the overall is set to four and the fractional part is to three. Refer to the instructions refer-
ence manual for details on the RealToFormatString instruction.
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Timing Charts

The following figures show the timing charts for the program part.

Busy (Executing) changes to TRUE when Execute (Execute) changes to TRUE.
Done changes to TRUE when the data output operation is completed.

If an error occurs when execution of the function block is in progress, Error changes to TRUE and
Busy (Executing) changes to FALSE.

You can find out the cause of the error by referring to the value output to ErrorID (Error Code).

If Execute (Execute) changes to FALSE before execution of the function block is ended, Done (Done)
and Error (Error) are TRUE only for one task period after execution of the function block is ended.

If Execute (Execute) remains TRUE even after execution of the function block is ended, the output
values of Done (Done) and Error (Error) are retained.

® Timing Chart for Normal End

Execute _|—| I I l
. —
0o ] | | |
Error :
ErroriD :::;*2 #0000 Z’;*t #0000 Z’;*t #0000 Z{*: #0000

® Timing Chart for Error End
Execute _'—l I l
z z z :
o] | | |
Error ! I_I ' II |
ErroriD i ___7#0000 ::;e: ErroriD 2. #0000 Z:ik: ErroriD

Precautions for Correct Use
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Execution of this function block will be continued until processing is ended even if the value of Exe-
cute changes to FALSE or the execution time exceeds the task period. The value of Done changes to
TRUE when processing is ended. Use this to confirm normal ending of processing.

Do not simultaneously access the same file. Perform exclusive control of SD Memory Card instruc-
tions in the user program.

The number of array elements for data records in the data recorder is defined by the user.
An error will occur in the following cases. Error will change to TRUE.
a) The SD Memory Card is not in a usable condition.
b) The SD Memory Card is write protected.
c) There is insufficient space available on the SD Memory Card.
d) The value of FileName is not a valid file name.
e) The maximum number of files is exceeded.
f) The file specified by FileName is being accessed.
g) The file specified by FileName is write protected.
h) The value of FileName exceeds the maximum number of characters allowed in a file name.
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i) An error that prevents access occurs during SD Memory Card access.

El Precautions for Correct Use

* Do not execute the same instance while an instance is being executed.

* When you execute the DataRecorderCSVWrite function block, always stop the DataRecord-
erPut and DataRecorderGet functions beforehand. If you execute the DataRecord-
erCSVWrite function block without stopping them, it would take longer to write to the SD
Memory Card resulting in missing data or additional errors.

* When the power supply is turned OFF to the Controller, the content of the data recorder is
discarded.

* Do not turn OFF the power supply to the Controller while data is written to the SD Memory
Card.
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DataRecorderCSVWrite

Variable name Meaning Data type Description
_Card1Ready SD Memory Card BOOL TRUE when the SD Memory Card is recognized. It is
Ready Flag FALSE when an SD Memory Card is not recognized.
TRUE: Can be used.
FALSE: Cannot be used.
_Card1Protect SD Memory Card BOOL This flag indicates if the SD Memory Card is write pro-
Write Protected Flag tected when it is inserted and ready to use.
TRUE: Write protected
FALSE: Not write protected
_Card1Err SD Memory Card Error | BOOL This flag indicates if an unspecified SD Memory Card
Flag (e.g., an SDHC card) is mounted or if the format is
incorrect (i.e., not FAT16 or corrupted).
TRUE: An error occurred.
FALSE: No error occurred.
_Card1Access SD Memory Card BOOL This flag indicates if the SD Memory Card is currently
Access Flag being accessed.
TRUE: Being accessed.
FALSE: Not being accessed.
_Card1PowerFail SD Memory Card BOOL This flag indicates if an error occurred in completing
Power Interruption processing when power was interrupted during SD
Flag Memory Card access. This flag is not cleared automati-
cally.
TRUE: Error
FALSE: No error
_BackupBusy Backup Function Busy | BOOL This flag indicates if a backup, restoration, or verifica-

Flag

tion is in progress.
TRUE: Backup, restore, or compare operation is in
progress.

FALSE: Backup, restore, or compare operation is not in
progress.
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Troubleshooting
Error code Expansion Status Description Correction
error code

16#0000 16#00000000 Normal End - -

16#0400 16#00000000 Input Value Out | The file name specified with Set FileName correctly.
of Range FileName contains one or

more characters that cannot
be used.
16#00000000 The directory name specified | Check the length of the text
with FileName is too long. strings specified with FileName
so that it is within the valid range.

16#1400 16#00000000 SD Memory An SD Memory Card is either | Insert an SD Memory Card cor-

Card Access not inserted or is not inserted | rectly.
Failure properly.
16#00000000 The SD Memory Card is bro- | Replace the SD Memory Card
ken. with one that operates normally.
16#00000000 The SD Memory Card slotis | If this error persists even after
broken. making the above two correc-
tions, replace the CPU Unit or
the Industrial PC.

16#1401 16#00000000 SD Memory An attempt was made to write | Remove write protection from
Card Write-pro- | to a write-protected SD Mem- | the SD Memory Card. Slide the
tected ory Card. small switch on the side of the

SD Memory Card from the LOCK
position to the writable position.

16#1402 16#00000000 SD Memory The SD Memory Card ran out | Replace the SD Memory Card
Card Insuffi- of free space. for one with sufficient available
cient Capacity capacity.

16#1403 16#00000000 File Does Not | The specified directory does | Specify an existing directory.
Exist not exist.

16#1404 16#00000000 Too Many The maximum number of files | Check that the number of files or
Files/Directo- or directories was exceeded | directories in the SD Memory
ries when creating a file or direc- | Card does not exceed the maxi-

tory for an instruction. mum number.

16#1405 16#00000000 File Already in | An instruction attempted to Correct the user program so that
Use read or write a file already this function block is executed

being accessed by another only when the Busy output vari-
instruction. able for all other instructions for
the same file is FALSE.
16#140A 16#00000000 Write Access The file or directory specified | Remove write protection from
Denied for the function block to write | the file or directory specified for
is write-protected. the function block. Or, change
the file name of the file to write.
16#140B 16#00000000 Too Many Files | The maximum number of Correct the user program to
Open open files was exceeded decrease the number of open
when opening a file for the files.
function block.

16#140D 16#00000000 File or Direc- The file name or directory Check that the specified file
tory Name Is name that was specified for name or directory name does not
Too Long an instruction is too long. exceed the maximum length.
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Error code Expansion Status Description Correction
error code
16#140E 16#00000000 SD Memory The SD Memory Card is bro- | Replace the SD Memory Card.
Card Access ken.
16#00000000 Failed The SD Memory Card slotis | If this error occurs even after
broken. making the above correction,
replace the CPU Unit or the
Industrial PC.
16#3C22 16#00000001 First Data Posi- | The value of DataRe- Set the value of DataRe-
tion Specifica- | corder.Top is outside of the corder. Top within the array
tion Error array range. range.
16#3C22 16#00000002 Last Data Posi- | The value of DataRe- Set the value of DataRe-
tion Specifica- | corder.Bottom is outside of corder.Bottom within the array
tion Error the array range. range.
16#3C22 16#00000003 No Data Stored | There are no data records in | Check to see if one or more data
in Data DataRecorder. records are stored in DataRe-
Recorder (DataRecorder.Count = corder.
UINT#10#0)
16#3C22 16#00000004 Data Recorder | There are inconsistencies in | Check the DataRecorder. Top,

Storage Infor-
mation Error

DataRecorder.Top, DataRe-
corder.Bottom, and DataRe-
corder.Count values.

DataRecorder.Bottom, and
DataRecorder.Count values.
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Sample Programming

I Description of Operation

This sample programming operates as follows.

1 One data record is stored in the DRP1_DataRecorder structure.

With the DataRecorderGet function, one data record is read from the DRP1_DataRecorder

structure.

structure.

With the DataRecorderCSVWrite function block, data records in the DRP2_DataRecorder struc-

ture are written to the SD Memory Card.

I Variables

3 With the DataRecorderPut function, the read data record is stored in the DRP2_DataRecorder

® Internal Variables

Name

Data type

Default

Comment

DataRecorderCSVWrite_instance

OmronLib\BC_DeviceMoni-
tor\DataRecorderCSVWrite

Sample_Run

BOOL

Sample_Error BOOL - -
Sample_ErrorlD WORD - -
Sample_ErrorIDEx DWORD - -

DRP_Record

OmronLib\BC_DeviceMonitor
\sDataRecord

DRP1_DataRecorder

OmronLib\BC_DeviceMoni-

tor\sDataRecorder
DRP2_DataRecorder OmronLib\BC_DeviceMoni-

tor\sDataRecorder B B
DRG_Record OmronLib\BC_DeviceMoni-

tor\sDataRecord B B
DRCSVW_Execute BOOL - -
DRCSVW_Busy BOOL - -
DRCSVW_Done BOOL - -
DRCSVW_Error BOOL - -
DRCSVW_ErrorlD WORD - -
DRCSVW_ErrorlDEx DWORD - -
DRCSVW_FileName STRING[66] - -
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I Ladder Diagram

DataRecorderCSVWrite

0 Start
Sample_Run DRCSVW_Busy

1]

Sample_Error:=FALSE;
Sample_ErrorlD:=WORD#16#0;
Sample_ErrorlDBx=DWORD#16#0;
DRCSVW _FileName:="sample001.csv';
//nitialize structure
DRP_Record.RecTime:=GetTime();
DRP_Record.BitData[0]:=TRUE;
DRP_Record.IntData[0]:=INT#10#1;
DRP_Record.DintData[0]:=DINT#10#2;
DRP_Record.RealData[0]:=REAL#3.0;
WOmronLib\BC_DeviceMonitor\DataRecorderPut(
Record:=DRP_Record,

- - B R

o e
B @

%

DataRecorder;=DRP1_DataRecorder

1 Execute DataRecordGetFUN
Sample_Run DRCSVW_Busy

— | /1

\OmronLib\BC_DeviceMenitor\DataRecorderGet]
EN

2 Execute DataRecordPutFUN
Sample_Run DRCSVW_Busy
|

DRP1_DataRecorder—| DataRecorder

\OmronLib\BC_DeviceMonitor\DataRecorderPut]

r 1/t

3 Write the record the SD Memory Card

DRCSVW _Execute

DRP2Z_DataRecorder— DataRecorder

\OmronLib\BC_DeviceMonitor\DataRecorderCSVWrite|
Execute Daone

DRP2_DataRecorder—| DataRecorder

DRCSVW_FileName—|FileName

EN

DataRecorder |—DRP1_DataRecorder

Record |—DRG_Record

DRCSVW_Execute
P

DRG_Record— Record

DataRecorderCSVWrite_instance

Ay

DataRecorder |—DRP2_DataRecorder

DataRecorder|—DRP2_DataRecorder
Busy|—DRCSVW_Busy
Error|—DRCSVW_Error

ErroriD j=DRCSVW_ErroriD

Errori DExj—=DRCSVW_ErroriDEx

4 DRCSVW _Error

1} //Processing after normal end.

2, Sample_Error:=FALSE;

3| Sample_ErrorlD:=WORD#16#0;
4. Sample_ErrorlDEx:=DWORD#16#0;
o

6

DRCSVW_Execute:=FALSE;

| Sample_Run:=FALSE:

1} //Processing after error end.

2| Sample_Error=TRUE;

3 Sample_ErrorlD:=DRCSVW_ErrorlD;

4, Sample_ErrorlDEx:=DRCSVW_ErrorlDEx;
5| DRCSVW_Execute:=FALSE;

63 Sample_Run:=FALSE;

Precautions for Correct Use

* The sample programming shows only the portion of a program that uses the function or func-

tion block from the library.

» When programming actual applications, also program safety circuits, device interlocks, 1/0
with other devices, and other control procedures.

+ Create a user program that will produce the intended device operation.
» Check the user program for proper execution before you use it for actual operation.
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AxisRecorderPut

The AxisRecorderPut function block adds axis records to the axis recorder.

Function block FB/ . . .
name Name FUN Graphic expression ST expression
AxisRecorderPut Add Axis FUN Out := AxisRecorderPut(
Record \\OmronLib\BC_DeviceMonitor\ Record,
AxisRecorderPut AxisRecorder):
— EN — Out
—{ Record

— AxisRecorder — AxisRecorder [—

Function Block and Function Information

Item Description
Library file name OmronLib_BC_DeviceMonitor_V1_0.sIr
Namespace OmronLib\BC_DeviceMonitor
Function block and function number 00033
Publish/Do not publish source code Publish
Function block and function version 1.00
Variables
Meaning /10 Description Valid range Unit Default
Record Axis Record Input An axis record that is added 3 B 3
to the axis recorder
Out Return Value Output Function execution results Depends on
TRUE: Normal end data type. - -
FALSE: Error end
AxisRecorder Axis Recorder Input/out- | Axis recorder 3 B 3
put
Bool- Real Times, durations,
Bit strings Integers num- dates, and text
ean .
bers strings
W | glc|le|lele|le|lw|F|lo|E|lAa|lc|dl o 4|0 »n
Ojgsécﬁigciﬁzz x| =|>| 0|4
© 'm|Z|IQ|Q/Z|5|Z|% S|S0 imA|© 2
(=) 3 B — - 3
Record Refer to Function for details on the structure OmronLib\BC_DeviceMonitor\sAxisRecord.
Out ok [ T [ [ [ [ [ T [T [T T T T TT]
AxisRecorder Refer to Function for details on the structure OmronLib\BC_DeviceMonitor\sAxisRecorder.
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AxisRecorderPut

This function block adds Record (Axis Record) to AxisRecorder (Axis Recorder).

I AxisRecorder Structure

AxisRecorder is an axis recorder that can store 1000 axis records.

The data type of AxisRecorder is structure OmronLib\BC_DeviceMonitor\sAxisRecorder. The specifica-

tions are as follows:

Name Meaning Description Data type Valid range | Unit | Default
Structure to store axis OmronLib\BC_De-
AxisRecorder Axis Recorder viceMonitor\sAxis-
records
Recorder
Records Axis Record Array to store axis records ARRAY[O"QQQ] OF - - -
Array sAxisRecord
Top First Axis Record | |0 Of the firstaxisrecord |y 0to 999 - -
in the axis recorder
) Index of the last axis record
Bottom Last Axis Record | . . * UINT 0 to 999 - -
in the axis recorder
Number of Axis Number of axis records that
Count are stored in the axis UINT 0 to 1000 - -
Records
recorder

*1. When Count= 0, the Bottom value is UINT#10#0.

The following shows the values of variables for when Count = UINT#10#2. Axis records that are stored
in Records[0] are expressed as Aset0, and axis records in Records[1] as Aset1.

Count=UINT#10#2

Top=UINT#10#0 ——

[0]=Aset0

Bottom=UINT#10#1 ——>

[1]=Aset1

(2=

Records

[996]=

[997]=

[998]=

[999]=
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I Record Specifications

Record is an axis record that is stored in the axis recorder.

The data type of Record is structure OmronLib\BC_DeviceMonitor\sAxisRecord. The specifications are

as follows:
Name Meaning Description Data type Valid range | Unit | Default
An axis record that is OmronLib\BC_De-
AxisRecord Axis Record stored in the axis viceMonitor\sAxis-
recorder Record
Time when an axis Depends on
RecTime"! Record Time record is added to the | DATE_AND_TIME P - -
. data type.
axis recorder
CmdPos Command Current Command current LREAL Depends on B B
Position position data type.
CmdVel Command Current Command current LREAL Depends on 3 3
Velocity velocity data type.
ActPos ACtL{a.I Current Actual current position | LREAL Depends on - -
Position data type.
ActVel potual Current | otal current velocity | LREAL Dependson | _ -
Velocity data type.
ActTrq Actual Current Actual current torque LREAL Depends on - -
Torque data type.

*1. The System Time when an axis record is added to the axis recorder is stored in RecTime.

I Adding Axis Records

When an axis record is added to the axis recorder, the values of AxisRecorder members are processed

as follows.

Member of AxisRecorder Processing
Records The value of Record is stored in Records[Bottom+1]
Top Does not change.

Bottom Incremented.
Count Incremented.

The following shows the values of variables for when an axis record is added with Count = UINT#10#2.
Axis records that are stored in Records[0] are expressed as Aset0, axis records in Records[1] as Aset1,
and the value of the axis record added as Aset2.

Count=UINT#10#2 Count=UINT#10#3

Top=UINT#10#0 ——>| [0]=Aset0 Top=UINT#10#0 ————> [0]=Aset0
Bottom=UINT#10#1 —>| [1]=Aset] [T]=Aseti
v Bottom=UINT#10#2 —>| _[2]=Ase2
Add cee Ry
Aset2 eee | > e
[996]= [996]=
[997]= [997]=
[998]= [998]=
[999]= [999]=
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I Adding Axis Record When Count = UINT#10#1000

When an axis record is added with Count = UINT#10#1000, the values of AxisRecorder members are
processed as follows.

Member of AxisRecorder Processing
Records » The value of Records[0] is discarded.
* The value of Record is stored in Records[0].
Top Changes to UINT#10#1.
Bottom Changes to UINT#10#0.
Count The number of array elements for Records remains.

The following shows the values of variables for when an axis record is added with Count =

UINT#10#1000. Axis records that are stored in Records are expressed as Aset## and axis record that
is added as Aset1000.

Count=UINT#10#1000 Count=UINT#10#1000
Top=UINT#10#0 ——|_, [0]=Aset0 Bottom=UINT#10#0 —>{ [0]=Aset1000
[1]=Aset1 Top=UINT#10#1 ——>{ [1]=Aset1
Add [2]=Aset2 [2]=Aset2
Aset1000 s | > e
[996]=Aset996 [996]=Aset996
[997]=Aset997 [997]=Aset997
[998]=Aset998 [998]=Aset998
Bottom=UINT#10#999 —{[999]=Aset999 [999]=Aset999

If this function is executed when Count= UINT#10#0, in other words, when no axis records are stored in

AxisRecorder, the Out (Return Value) value changes to FALSE and the AxisRecord value becomes
indefinite.

Sample Programming

The use of this function is equivalent to DataRecorderPut function. Therefore, for the sample program-
ming of this function, refer to the sample programming for BitRecorderToGraph on page 156.

|E| Precautions for Correct Use

» Do not execute the AxisRecorderGet function at the same time in order to add data correctly.

» When the power supply is turned OFF to the Controller, the content of the axis recorder is
discarded.
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AXxisRecorderGet

The AxisRecorderGet function block reads the oldest axis record that is stored in the axis recorder.

Function block FB/ . . .
name Name FUN Graphic expression ST expression
AxisRecorderGet Get Axis FUN Out := AxisRecorderGet(
Record \\OmronLib\BC_DeviceMonitor\ AxisRecorder,
AxisRecorderGet
Record);
— EN — Out
—{ AxisRecorder — AxisRecorder [—
Record [—
Function Block and Function Information
Item Description
Library file name OmronLib_BC_DeviceMonitor_V1_0.sIr
Namespace OmronLib\BC_DeviceMonitor
Function block and function number 00034
Publish/Do not publish source code Publish
Function block and function version 1.00
Variables
Meaning /10 Description Valid range Unit Default
Function execution results
Out Return Value TRUE: Normal end Depends on - -
Output data type.
FALSE: Error end
Record Axis Record Axis Record - - -
AxisRecorder Axis Recorder Ipnu;iut/out- Axis recorder - - -
Bool- Real Times, durations,
Bit strings Integers num- dates, and text
ean .
bers strings
w gjlc|lc|lec|lc|lc|luw|s|o|Cc|a | c|do|d|o|w
& |2/5|2|5/&8|5|§|E|2/3|2|5 2587
o 21022522 S5 2P m A ° g
o g = — - =
Out OK
Record Refer to Function for details on the structure OmronLib\BC_DeviceMonitor\sAxisRecord.
AxisRecorder Refer to Function for details on the structure OmronLib\BC_DeviceMonitor\sAxisRecorder.
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Function

This function block reads the oldest Record (Axis Record) that is stored in AxisRecorder (Axis
Recorder).

The structure of Record is the same as Record for the AxisRecorderPut function. Refer to AxisRecorder-
Put on page 136 for AxisRecorder and Record specifications.

I Reading Axis Records

When an axis record is read from the axis recorder, the values of the AxisRecorder members are pro-
cessed as follows.

Member of AxisRecorder Processing
Records Does not change.
Top Incremented.”
Bottom Does not change.
Count Decremented.

*1. Does not change when Count = UINT#10#0 or Count = UINT#10#1.

The following shows the values of variables for when an axis record is read with Count = UINT#10#100.
Axis records that are stored in Records are expressed as Aset##.

Count=UINT#10#100 Count=UINT#10#99
Top=UINT#10#0 ——— [0]=Aset0 [0]=Aset0
[1]=Aset1 \ Top=UINT#10#1 —— [1]=Aset1
[2]=Aset2 Read [2]=Aset2
LR ) Aseto oo
Bottom=UINT#10#99 —| [99]=Aset99 Bottom=UINT#10#99 —> [99]=Aset99
[100]= [100]=
[101]= [101]=

[998]= | [998]=
[999]= [999]=

If this function is executed when Count = UINT#10#0, in other words, when no axis records are stored
in AxisRecorder, the Out (Return Value) value changes to FALSE and the Record value becomes indef-
inite.

Sample Programming

The use of this function is equivalent to DataRecorderGet function. Therefore, for the sample program-
ming of this function, refer to the sample programming for DataRecorderCSVWrite on page 126.

El Precautions for Correct Use

* When no axis records are stored in the axis recorder, the return value changes to FALSE.

* When the power supply is turned OFF to the Controller, the content of the axis recorder is
discarded.

» Do not execute the AxisRecorderPut function at the same time.
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AxisRecorderCSVWrite

The AxisRecorderCSVWrite function block writes the axis records that are stored in the axis recorder to
an SD Memory Card in CSV format.

Function FB/

block name Name FUN Graphic expression ST expression
Axis Write Axis FB AxisRecorderCSVWrite_in-
Recorder Record to AxisRecorderCSVWrite_instance stance(
CSVWrite SD Memory \\OmronLib\BC_DeviceMonitor Execute,
Card \AxisRecorderCSVWrite .
AxisRecorder,
—| Execute Done [— FileName,
—| AxisRecorder — — AxisRecorder — Done,
— FileName Busy [— Busy,
Error [— Error,
ErrorlD [— ErrorlD
ErrorlIDEx [— ErrorIDEX);

Function Block and Function Information

Item Description
Library file name OmronLib_BC_DeviceMonitor_V1_0.sIr
Namespace OmronLib\BC_DeviceMonitor
Function block and function number 00035
Publish/Do not publish source code Publish
Function block and function version 1.00

Compatible Models

Item Name Model numbers Version
Device SD Memory Card HMC-SDOOO -
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Variables
Meaning /10 Description Valid range Unit | Default
TRUE: Executes the instruction.
Execute Execute Input FALSE: Does not execute the instruc- | TRUE or FALSE - FALSE
tion.
AxisRecorder | Axis Recorder Lnuﬁut/out- Axis recorder - - -
66 bytes max.
(65 single-byte
FileName File Name Input File name of CSV file to write alphanumeric - -

characters plus
the final NULL
character)

TRUE: Normal end
Done Done Output FALSE: Error end, execution in prog- | TRUE or FALSE | - -
ress, or execution condition not met
TRUE: Execution processing is in

. progress.
Busy Executing Output ) o .| TRUE or FALSE - -
FALSE: Execution processing is not in
progress.
TRUE: Error end
Error Error Output FALSE: Normal e“‘?’ execut?c?n in TRUE or FALSE - -
progress, or execution condition not
met
This is an error code for an error end. |,
ErrorlD Error Code Output _ 1 - -
The value is 16#0 for a normal end.
E ) This is an expansion error code for an
Xpansion error end. *1 - _
ErrorIDEx Error Code Output

The value is 16#0 for a normal end.

*1. Refer to Troubleshooting on page 148 for details.

Bool . . iCE] Times, durations,
ean EIUEILEE) [ num- dates, and text strings
bers
[ > [ - | d -

r o a g S| 4 I == 5
Execute OK
AxisRecorder Refer to Function for details on the structure OmronLib\BC_DeviceMonitor\sAxisRecorder.
FileName OK
Done OK
Busy OK
Error OK
ErrorlD OK
ErrorIDEx OK
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Function

When Execute (Execute) changes to TRUE, this function block writes all the axis records that are
stored in AxisRecorder (Axis Recorder) to an SD Memory Card in CSV format. The name of the file to
write is specified with FileName (File Name).

With FileName, you can specify the name including the folder. If the specified folder does not exist, an
error occurs. If the folder is not specified, create FileName in the root of the SD Memory Card.

The structure of the record is the same as Record for the AxisRecorderPut function. Refer to AxisRecor-
derPut on page 136 for AxisRecorder and Record specifications.

] csv File Format

The format of the CSV file to write is as follows.

'RecTime' ‘CmdPos' ‘CmdVel' 'ActPos' '‘ActVel' 'ActTrq'
Records[Top]. Records[Top]. Records[Top]. Records[Top]. Records[Top]. Records[Top].
RecTime CmdPos CmdVel ActPos AvtVel ActTrq

Records[Top+1]. Records[Top+1]. Records[Top+1]. Records[Top+1]. Records[Top+1]. Records[Top+1].

RecTime

CmdPos CmdVel ActPos AvtVel ActTrq

Records[Bottom-1]. Records[Bottom-1]. Records[Bottom-1]. Records[Bottom-1]. Records[Bottom-1]. Records[Bottom-1].

RecTime

CmdPos CmdVel ActPos AvtVel ActTrq

Records[Bottom]. Records[Bottom]. = Records[Bottom].  Records[Bottom]. = Records[Bottom]. = Records[Bottom].

RecTime

144

CmdPos CmdVel ActPos AvtVel ActTrq

Rectime is converted to a text string and written with the DtToString instruction. Refer to the instructions
reference manual for details on the DtToString instruction.

CmdPos, CmdVel, ActPos, ActVel and ActTrq are converted to text strings and written with the LrealTo-
FormatString instruction. For the number of digits, the overall is set to eight and the fractional part is to
six. Refer to the instructions reference manual for details on the LrealToFormatString instruction.
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Timing Charts

The following figures show the timing charts for the program part.

Busy (Executing) changes to TRUE when Execute (Execute) changes to TRUE.
Done changes to TRUE when the data output operation is completed.

If an error occurs when execution of the function block is in progress, Error changes to TRUE and
Busy (Executing) changes to FALSE.

You can find out the cause of the error by referring to the value output to ErrorID (Error Code).

If Execute (Execute) changes to FALSE before execution of the function block is ended,Done (Done)
and Error (Error) are TRUE only for one task period after execution of the function block is ended.

If Execute (Execute) remains TRUE even after execution of the function block is ended, the output
values of Done (Done) and Error (Error) are retained.

® Timing Chart for Normal End

Execute | 1 ¢
Done I‘I '_l_

)
o e

Busy | l | |
Error H H H H
ErrorlD s #0000 :38: %0000 R #0000 +342 #0000

® Timing Chart for Error End

Execute l ] | 5 |

Done ! : : :

o i | |

Error m |_|_
ErrorlD :Z:;t: #0000 :8?: ErrorlD ::;t: #0000 :{k: ErrorlD

Precautions for Correct Use

Execution of this function block will be continued until processing is ended even if the value of Exe-
cute changes to FALSE or the execution time exceeds the task period. The value of Done changes to
TRUE when processing is ended. Use this to confirm normal ending of processing.

Do not simultaneously access the same file. Perform exclusive control of SD Memory Card instruc-
tions in the user program.

The number of array elements for records in the axis recorder is defined by the user.
An error will occur in the following cases. Error will change to TRUE.

a) The SD Memory Card is not in a usable condition.

b) The SD Memory Card is write protected.

c) There is insufficient space available on the SD Memory Card.

d) The value of FileName is not a valid file name.

e) The maximum number of files is exceeded.

f) The file specified by FileName is being accessed.

g) The file specified by FileName is write protected.

h) The value of FileName exceeds the maximum number of characters allowed in a file name.

i) An error that prevents access occurs during SD Memory Card access.
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|E| Precautions for Correct Use

* Do not execute the same instance while an instance is being executed.

* When you execute the AxisRecorderCSVWrite function block, always stop the AxisRecorder-
Put and AxisRecorderGet functions beforehand. If you execute the AxisRecorderCSVWrite
function block without stopping them, it would take longer to write to the SD Memory Card
resulting in missing data or additional errors.

» When the power supply is turned OFF to the Controller, the content of the axis recorder is
discarded.

* Do not turn OFF the power supply to the Controller while data is written to the SD Memory
Card.
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AxisRecorderCSVWrite

Variable name Meaning Data type Description
_Card1Ready SD Memory Card BOOL TRUE when the SD Memory Card is recognized. It is
Ready Flag FALSE when an SD Memory Card is not recognized.
TRUE: Can be used.
FALSE: Cannot be used.
_Card1Protect SD Memory Card BOOL This flag indicates if the SD Memory Card is write pro-
Write Protected Flag tected when it is inserted and ready to use.
TRUE: Write protected
FALSE: Not write protected
_Card1Err SD Memory Card Error | BOOL This flag indicates if an unspecified SD Memory Card
Flag (e.g., an SDHC card) is mounted or if the format is
incorrect (i.e., not FAT16 or corrupted).
TRUE: An error occurred.
FALSE: No error occurred.
_Card1Access SD Memory Card BOOL This flag indicates if the SD Memory Card is currently
Access Flag being accessed.
TRUE: Being accessed.
FALSE: Not being accessed.
_Card1PowerFail SD Memory Card BOOL This flag indicates if an error occurred in completing
Power Interruption processing when power was interrupted during SD
Flag Memory Card access. This flag is not cleared automati-
cally.
TRUE: Error
FALSE: No error
_BackupBusy Backup Function Busy | BOOL This flag indicates if a backup, restoration, or verifica-

Flag

tion is in progress.
TRUE: Backup, restore, or compare operation is in
progress.

FALSE: Backup, restore, or compare operation is not in
progress.
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Troubleshooting
Error Code Expansion Status Description Correction
error code

16#0000 16#00000000 Normal End - -

16#0400 16#00000000 Input Value Out | The file name specified with Set FileName correctly.
of Range FileName contains one or

more characters that cannot
be used.
16#00000000 The directory name specified | Check the length of the text
with FileName is too long. strings specified with FileName
so that it is within the valid range.

16#1400 16#00000000 SD Memory An SD Memory Card is either | Insert an SD Memory Card cor-

Card Access not inserted or is not inserted | rectly.
Failure properly.
16#00000000 The SD Memory Card is bro- | Replace the SD Memory Card
ken. with one that operates normally.
16#00000000 The SD Memory Card slotis | If this error persists even after
broken. making the above two correc-
tions, replace the CPU Unit or
the Industrial PC.

16#1401 16#00000000 SD Memory An attempt was made to write | Remove write protection from
Card Write-pro- | to a write-protected SD Mem- | the SD Memory Card. Slide the
tected ory Card. small switch on the side of the

SD Memory Card from the LOCK
position to the writable position.

16#1402 16#00000000 SD Memory The SD Memory Card ran out | Replace the SD Memory Card
Card Insuffi- of free space. for one with sufficient available
cient Capacity capacity.

16#1403 16#00000000 File Does Not | The specified directory does | Specify an existing directory.
Exist not exist.

16#1404 16#00000000 Too Many The maximum number of files | Check that the number of files or
Files/Directo- or directories was exceeded | directories in the SD Memory
ries when creating a file or direc- | Card does not exceed the maxi-

tory for an instruction. mum number.

16#1405 16#00000000 File Already in | An instruction attempted to Correct the user program so that
Use read or write a file already this function block is executed

being accessed by another only when the Busy output vari-
instruction. able for all other instructions for
the same file is FALSE.
16#140A 16#00000000 Write Access The file or directory specified | Remove write protection from
Denied for the function block to write | the file or directory specified for
is write-protected. the function block. Or, change
the file name of the file to write.
16#140B 16#00000000 Too Many Files | The maximum number of Correct the user program to
Open open files was exceeded decrease the number of open
when opening a file for the files.
function block.

16#140D 16#00000000 File or Direc- The file name or directory Check that the specified file
tory Name Is name that was specified for name or directory name does not
Too Long an instruction is too long. exceed the maximum length.

148 Sysmac Library User’s Manual for Device Operation Monitor Library (W552)



AxisRecorderCSVWrite

Error Code Expansion Status Description Correction
error code
16#140E 16#00000000 SD Memory The SD Memory Card is bro- | Replace the SD Memory Card.
Card Access ken.
16#00000000 Failed The SD Memory Card slotis | If this error occurs even after
broken. making the above correction,
replace the CPU Unit or the
Industrial PC.
16#3C25 16#00000001 First Data Posi- | The value of AxisRe- Set the value of AxisRe-
tion Specifica- | corder.Top is outside of the corder. Top within the array
tion Error array range. range.
16#00000002 Last Data Posi- | The value of AxisRe- Set the value of AxisRe-
tion Specifica- | corder.Bottom is outside of corder.Bottom within the array
tion Error the array range. range.
16#00000003 No Data Stored | There are no axis records in Check to see if one or more axis
in Axis AxisRecorder. records are stored in AxisRe-
Recorder (AxisRecorder.Count = corder.
UINT#10#0)
16#00000004 Axis Recorder | There are inconsistencies in Check the AxisRecorder.Top,

Storage Infor-
mation Error

AxisRecorder.Top, AxisRe-
corder.Bottom, and AxisRe-
corder.Count values.

AxisRecorder.Bottom, and Axis-
Recorder.Count values.

Sample Programming

The use of this function is equivalent to DataRecorderCSVWrite function block. Therefore, for the sam-
ple programming of this function, refer to the sample programming for DataRecorderCSVWrite on page

126.
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BitRecorderPut

The BitRecorderPut function block adds bit records to the bit recorder.

FB
Function name Name FUl{l Graphic expression ST expression
BitRecorderPut Add Bit FUN Out := BitRecorderPut(
Record \\OmronLib\BC_DeviceMonitor\ Record,
BitRecorderPut BitRecorder):
— EN — Out
— Record
— BitRecorder —  BitRecorder|[—
Function Block and Function Information
Item Description
Library file name OmronLib_BC_DeviceMonitor_V1_0.sIr
Namespace OmronLib\BC_DeviceMonitor
Function block and function number 00036
Publish/Do not publish source code Publish
Function block and function version 1.00
Variables
Meaning /10 Description Valid range Unit Default
Record Bit Record Input A bit record that is added to 3 B 3
the bit recorder
Out Return Value Output Function execution results Depends on
TRUE: Normal end data type. _ _
FALSE: Error end
BitRecorder Bit Recorder Input/out- | Bit recorder 3 B 3
put
Bool- Real Times, durations,
Bit strings Integers num- dates, and text
ean .
bers strings
W | W glc|jlecjle|le|le|lvw|s|log|lcjla|lc|dlo|d(g|»n
& |2/5|2|5/&8|5|§|E|2/3|2|5 2587
gm;UO%E'ﬂZE'—I S5 2P m A ° g
o g = — - =
Record Refer to Function for details on the structure OmronLib\BC_DeviceMonitor\sBitRecord.
Out TS I A A
BitRecorder Refer to Function for details on the structure OmronLib\BC_DeviceMonitor\sBitRecorder.
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This function block adds Record (Bit Record) to BitRecorder (Bit Recorder).

I BitRecorder Structure

BitRecorder is a bit recorder that can store 1000 bit records.

The data type of BitRecorder is structure OmronLib\BC_DeviceMonitor\sBitRecorder. The specifica-
tions are as follows:

Name Meaning Description Data type Valid range | Unit | Default
. OmronLib\BC_De-
BitRecorder Bit Recorder Structure o store bit viceMonitor\sBi-
records
tRecorder
Records Bit Record Array | Array to store bit records AR.RAY[O"QQQ] OF - - -
sBitRecord
Top First Bit Record | |noox Of the first bitrecord 7 0 to 999 - -
in the bit recorder
. Index of the last bit record
Bottom Last Bit Record | . . * UINT 010 999 - -
in the bit recorder
Number of Bit Number of bit records that
Count are stored in the bit UINT 0 to 1000 - -
Records
recorder

*1. When Count= 0, the Bottom value is UINT#10#0.

The following shows the values of variables for when Count = UINT#10#2. Bit records that are stored in

Records[0] are expressed as Bset0, and records in Records[1] as Bset1.

Top=UINT#10#0 ——
Bottom=UINT#10#1 ——>

Count=UINT#10#2

[0]=Bset0

[1]=Bset1

(2=

Records

[996]=

[997]=

[998]=

[999]=
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I Record Specifications

Record is a bit record that is stored in the bit recorder.

The data type of Record is structure OmronLib\BC_DeviceMonitor\sBitRecord. The specifications are

as follows:
Name Meaning Description Data type Valid range | Unit | Default
. . .| OmronLib\BC_De-
BitRecord Bit Record Abit Te°°rd thatis stored in viceMonitor\sBi-
the bit recorder
tRecord
. ) Time when a bit record is Depends on
. 1 — —
RecTime Record Time added to the bit recorder DATE_AND_TIME data type.
. . ARRAY[0..31] OF | Depends on
BitData Bit Data BOOL data BOOL data type. - -

*1. The System Time when a bit record is added to the bit recorder is stored in RecTime.

| Adding Bit Records

When a bit record is added to the bit recorder, the values of BitRecorder members are processed as fol-

lows.

Member of BitRecorder Processing
Records The value of Record is stored in Records[Bottom+1]
Top Does not change.

Bottom Incremented.
Count Incremented.

The following shows the values of variables for when a bit record is added with Count = UINT#10#2. Bit
records that are stored in Records[0] are expressed as BsetO0, bit records in Records[1] as Bset1, and
the value of the bit record added as Bset2.

Count=UINT#10#2 Count=UINT#10#3

Top=UINT#10#0 ——{ [0]=Bset0 Top=UINT#10#0 ——{ [0]=Bset0
Bottom=UINT#10#1 ——{ [1]=Bset1 [1]=Bset1
> 2= Bottom=UINT#10#2 — [2]=Bset2
Add cee cee
Bsetz e e | > eo e
[996]= [996]=
[997]= [997]=
[998]= [998]=
[999]= [999]=
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I Adding Bit Record When Count = UINT#10#1000

When a bit record is added with Count = UINT#10#1000, the values of BitRecorder members are pro-
cessed as follows.

Member of BitRecorder Processing
Records » The value of Records[0] is discarded.
* The value of Record is stored in Records[0].
Top Changes to UINT#10#1.
Bottom Changes to UINT#10#0.
Count The number of array elements for Records remains.

The following shows the values of variables for when a bit record is added with Count =
UINT#10#1000. Bit records that are stored in Records are expressed as Bset## and bit record that is
added as Bset1000..

Count=UINT#10#1000 Count=UINT#10#1000
Top=UINT#10#0 —|_, [0]=Bset0 Bottom=UINT#10#0 —>| [0]=Bset1000
[1]=Bset1 Top=UINT#10#1 —— [1]=Bset1
Add [2]=Bset2 [2]=Bset2
Bset1000 " | > e
[996]=Bset996 [996]=Bset996
[997]=Bset997 [997]=Bset997
[998]=Bset998 [998]=Bset998
Bottom=UINT#10#999 —|[999]=Bset999 [999]=Bset999

When a bit record is added, the oldest bit record is discarded and Top and Bottom are incremented.
The value of Count does not change.

Sample Programming

Refer to the sample programming for BitRecorderToGraph on page 156.

|E| Precautions for Correct Use

» Do not execute the BitRecorderGet function at the same time in order to add data correctly.

* When the power supply is turned OFF to the Controller, the content of the bit recorder is dis-
carded.
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BitRecorderGet

The BitRecorderGet function block reads the oldest bit record that is stored in the bit recorder.

Function name Name Ifl?l{l Graphic expression ST expression
BitRecorderGet Get Bit FUN Out := BitRecorderGet(
Record \\OmronLib\BC_DeviceMonitor\ BitRecorder,
BitRecorderGet
Record);
— EN — Out
—| BitRecorder — BitRecorder|[—
Record [—
Function Block and Function Information
Item Description
Library file name OmronLib_BC_DeviceMonitor_V1_0.sIr
Namespace OmronLib\BC_DeviceMonitor
Function block and function number 00037
Publish/Do not publish source code Publish
Function block and function version 1.00
Variables
Meaning /10 Description Valid range Unit Default
Function execution results
Out Return Value TRUE: Normal end Depends on - -
Output data type.
FALSE: Error end
Record Bit Record Bit record - - -
BitRecorder Bit Recorder Ipnu;iut/out- Bit recorder - - -
Bool- Real Times, durations,
Bit strings Integers num- dates, and text
ean .
bers strings
W | W glc|jlecjle|le|le|lvw|s|log|lcjla|lc|dlo|d(g|»n
& |2/5|2|5/&8|5|§|E|2/3|2|5 2587
gm;UO%E'ﬂZE'—I S5 2P m A ° g
o g = — - =
Out OK
Record Refer to Function for details on the structure OmronLib\BC_DeviceMonitor\sBitRecord.
BitRecorder Refer to Function for details on the structure OmronLib\BC_DeviceMonitor\sBitRecorder.
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Function

This function block reads the oldest Record (Bit Record) that is stored in BitRecorder (Bit Recorder).

The structure of Record is the same as Record for the BitRecorderPut function. Refer to BitRecorderPut
on page 150 for BitRecorder and Record specifications.

I Reading Bit Records

When a bit record is read from the bit recorder, the values of BitRecorder members are processed as

follows.
Member of BitRecorder Processing
Records Does not change.
Top Incremented.”
Bottom Does not change.
Count Decremented.

*1. Does not change when Count = UINT#10#0 or Count = UINT#10#1.

The following shows the values of variables for when a bit record is read with Count = UINT#10#100.
Bit records that are stored in Records are expressed as Bset##.

Count=UINT#10#100 Count=UINT#10#99

Top=UINT#10#0 ——] [0]=Bset0 [0]=Bset0
[1]=Bset1 Top=UINT#10#1 ——| [1]=Bset1
[2]=Bset2 Read [2]=Bset2
LR ) Bseto oo
Bottom=UINT#10#99 —>| [99]=Bset99 Bottom=UINT#10#99 —>{ [99]=Bset99
[100]= [100]=
[101]= [101]=
[998]= | > [998]=
[999]= [999]=

If this function is executed when Count= UINT#10#0, in other words, when no bit records are stored in
BitRecorder, the Out (Return Value) value changes to FALSE and the Record value becomes indefinite.

Sample Programming

The use of this function is equivalent to DataRecorderGet function. Therefore, for the sample program-
ming of this function, refer to the sample programming for DataRecorderCSVWrite on page 126.

EI Precautions for Correct Use

» When no bit records are stored in the bit recorder, the return value changes to FALSE.

* When the power supply is turned OFF to the Controller, the content of the bit recorder is dis-
carded.

* Do not execute the BitRecorderPut function at the same time.
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BitRecorderToGraph

The BitRecorderToGraph function converts bit records that are stored in the bit recorder to the data for-
mat that is suitable for time chart displays that use the broken-line graph function of NS-series PT.

Function FB/

name Name FUN Graphic expression ST expression
BitRecorder | Display FUN Out := BitRecorderToGraph(
ToGraph Bit \\OmronLib\BC_DeviceMonitor\ Offset,
Record BitRecorderToGraph Magnification,
— EN L out DivisionNum,
BitRecorder,
— Offset GraphBitRecorder);
— Magnification
—{ DivisionNum
—| BitRecorder — BitRecorder [—

— GraphBitRecorder — GraphBitRecorder [~

Function Block and Function Information

Item Description
Library file name OmronLib_BC_DeviceMonitor_V1_0.sIr
Namespace OmronLib\BC_DeviceMonitor
Function block and function number 00038
Publish/Do not publish source code Publish
Function block and function version 1.00

Compatible Models

Item Name Model numbers Version
Device NS-series PT NSO-OOOd0O0-v2 * When the CPU Unit is NJ501-0100,
version 8.5 or later
* When the CPU Unit is NJ301-CJOO
or NJ101-0J0, version 8.61 or later

* When the CPU Unit is NX701-00000,
version 8.9 or later
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Variables
Meaning 110 Description Valid range Unit Default
First position of the bit data
Offset Offset that is displayed on the graph 010 999 B 0
Magnification Magmﬂcatlon Input Magnlflcatlon ratio for graph 11020 _ 1
Ratio display
DivisionNum Number of Divi- Number. of scale divisions for 11020 3 1
sions graph display
Function execution results
Out Return Value Output TRUE: Normal end Depends on - -
data type.
FALSE: Error end
BitRecorder Bit Recorder Inputiout Bit recorder - - -
GraphBit Graph Bit .
t _ _ _
Recorder Recorder pu Graph bit recorder
Bool Real Times, durations,
Bit strings Integers num- dates, and text
ean .
bers strings
W | m glec|lc|l € |e|lc|lv|F|lg|lE|lAxa|lc|d|lo|ld(0|n
& |213|2|5/G| £ |§|E|2|3|2|2|R|=(2|2|28|2| 2
© m|R|ISIQ|Z| 7|23 S/ 52|83\ mA° 2
(=) g = — - z
Offset OK
Magnification OK
DivisionNum OK
Out OK
BitRecorder Refer to Function for details on the structure OmronLib\BC_DeviceMonitor\sBitRecorder.
GraphBit Refer to Function for details on the structure OmronLib\BC_DeviceMonitor\sGraphBitRecorder.
Recorder
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Function

This function converts bit records that are stored in BitRecorder (Bit Recorder) to the data format that is
suitable for time chart displays that use the broken-line graph function of NS-series PT and stores in
GraphBitRecorder (Graph Bit Recorder).

The bit data for data format conversion are the four sequences of the structure OmronLib\BC_Device-
Monitor\sBitRecorder.OmronLib\BC_DeviceMonitor\sBitRecord[n].BitData[i] (n: 0-999, i: 0-3).

The structure of the bit record is the same as Record for the BitRecorderPut function. Refer to BitRecor-
derPut on page 150 for the BitRecorder and bit record specifications.

I GraphBitRecorder Structure

GraphBitRecorder can store 250 bit records after the data format conversion.

The data type of GraphBitRecorder is the structure OmronLib\BC_DeviceMonitor\sGraphBitRecorder.
The specifications are as follows:

Name Meaning Description Data type Valid range Unit Default
Graph Bit Structure to store bit OmronLib\BC_De-
GraphBitRecorder P records after the data | viceMonitor\sGraph-
Recorder . .
format conversion BitRecorder
. Number of bit data that
Count Number of Bit | i "< red in the bit data | UINT 0 to 250 - -
Records
array
Array to store the ele-
. ment number of bit ARRAY[0..20] OF Depends on
Label le Line Label . - -
abe Scale Line Labe data corresponding to | UINT data type.
the scale line
. . ) ARRAY[0..3,0..249]
BitData Bit Data Array to store bit data OF BOOL - - -

I Meanings of Input Parameters

Offset (Offset), Magnification (Magnification Ratio), and DivisionNum (Number of Divisions) input
parameters have the following meanings.

158

Offset (Offset)

This specifies the place of the bit record from the top whose data format is to be converted first. The
top of the bit record for data format to be converted becomes the position acquired by adding the
Offset value to BitRecorder.Top.

Magnification (Magnification Ratio)

This specifies the magnification ratio for graph display. When the number of bit data stored in the
graph bit data recorder is reduced, the graph display is extended in the X axis direction according to
the Magnification value. The number of bit data whose data format is to be converted is 250/Magni-
fication from the top of the bit data recorder. For example, with Magnification = UINT#10#2, the data
format of 250/2 = 125 bit data from the top is converted.

DivisionNum (Number of Divisions)

These are the numbers of X axis scale divisions that are used for the broken-line graph function of
NS-series PT. For example, with DivisionNum# = UINT#10#3, the X axis has 4 scale lines as shown
in the following figure. According to the values of DivisionNum, the value of the scale line label of the
graph bit recorder are calculated automatically. A value of Label[0] is always UINT#10#0.
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Scale line

e
/

/

/ Label[1] Label[2] Label[3]
Label[0]=UINT#1040

I Bit Record Whose Data Format is to be Converted

The bit record in the bit record recorder whose data format is to be converted is determined by the
following three elements.

« Number of bit records in a bit recorder
» Offset value
» Magnification value

Out of all log data specified for Offset, the data format of 250 bit records is to be converted. How-
ever, the number of bit data whose data format is to be converted varies with Magnification values.

For example, when the number of bit records in the bit recorder is 250, Offset = UINT#10#100, and
Magnification = UINT#10#2, the number of bit records whose data format is to be converted is 125
as shown in the following figure. Therefore, the value of the number of bit data in the graph bit data
recorder GraphBitRecord.Count is UINT#10#125.

Also, when the number of bit records whose data format is to be converted is less than 250, the
remaining array element values are FALSE. In the example shown in the following figure, the num-
ber of log data whose data format is to be converted is 125, thus the remaining array element value

is 125.
BitRecorder GraphBitRecorder
BitRecorder.Count=UINT#10#250 GraphBitRecorder.Count=UINT#10#125
Records|[0] BitData[0]
Records[1] BitData[1]
Records|[2] BitData[2]

Records[99] BitData[122]
Records[100] BitData[123]
Records[101] BitData[124]
Records[102] BitData[125]
Records[222] BitData[247] FALSE
Records[223] BitData[248]
Records[224] BitData[249]
Records[225]

Records[249]
Records[997]
Records[998]
Records[999]
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Sample Programming

I Description of Operation

This sample programming performs the following processes by changing the value of StoreStop.

StoreStop Processing
TRUE Adds bit records that are input to the bit recorder every 1 ms.
FALSE Discards the oldest bit record in the bit recorder every 10 ms.

Additionally, the sample programming constantly converts and displays bit records in the bit recorder to
the data format that is suitable for displaying as a broken-line graph on NS-series PT.

I Variables

® Internal Variables

Name Data type Default Comment
Inst_TON1 TON Instruction instance of timer
BitRecord OmronLib\BC_DeviceMonitor\sBitRecord Workpiece for data storing
BitRecorder | OmronLib\BC_DeviceMonitor\sBitRecorder Bit recorder
Tmp1 BOOL Workpiece
Tmp2 BOOL Workpiece

® External Variables

Name Data type Constant Comment
GraphBitRecorder OmronLib\BC_DeviceMonitor\sGraphBitRecorder Graph bit recorder
Offset UINT Offset
Magpnification UINT Magpnification ratio
N1_Input_Bit_00 BOOL Input bit 00
N1_Input_Bit_01 BOOL Input bit01
N1_Input_Bit_02 BOOL Input bit02
N1_Input_Bit_03 BOOL Input bit03
Store_Stop BOOL Data storing pause
BitRecorderCount UINT Number of bit records in a

bit recorder
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BitRecorderToGraph

IF Store Stop AND GetlOmsClk() THEN
//Discard data every 10 ms
IF NOT (Tmpl) THEN

\\OmronLib\BC DeviceMonitor\BitRecorderGet (BitRecorder:=BitRecorder) ;

END_ IF;

Tmpl :=TRUE;
ELSE

Tmpl :=FALSE;
END IF;

IF NOT (Store Stop) AND GetlmsClk() THEN
IF NOT (Tmp2) THEN
//Store data ever

% ms
BitRecord.BitDatal

[

[

[

1

]:=N1 Input Bit 00;
BitRecord.BitData[1l]:=N1 Input Bit 01;
BitRecord.BitDatal[2]
]

BitRecord.BitData

:=N1 Input Bit 02;
:=N1 Input Bit 03;

//Record data

\\OmronLib\BC DeviceMonitor\BitRecorderPut (Record:=BitRecord, BitRe-

corder:=BitRecorder) ;

END_IF;

Tmp2 :=TRUE;
ELSE

Tmp2 :=FALSE;
END IF;

//Data processing for graph display

\\OmronLib\BC DeviceMonitor\BitRecorderToGraph (
Offset:=0ffset,
Magnification:=Magnification,
DivisionNum:=UINT#3,
BitRecorder:=BitRecorder,
GraphBitRecorder:=GraphBitRecorder) ;

BitRecorderCount:=BitRecorder.Count;
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I CX-Designer Settings

The CX-Designer displays four types of graph of input bit data from N1_Input_Bit 00 to N1_In-

put_Bit_03 using the broken-line graph function of NS-series PT.

Configure the following settings with CX-Designer. Note that, in the following setting example, the name

of the host in the CX-Designer communication setup is set to HOST3.

® Size Settings in X Axis Direction and Y Axis Direction

Configure settings in X axis direction and Y axis direction under Graph tab in the Broken-line Graph

setting window.

» To set the graph size in X axis direction, set GraphBitRecorder.Count by going to No. of vertices

in each line - Display Points - Indirect Reference.

» Set 250, which is the maximum value of GraphBitRecorder.Count of BitDataToGraph function, by

going to No. of vertices in each line - Monitor Points.

» To set the graph size in Y axis direction, set Maximum Limit for each broken-line to 5 and Mini-

mum Limit to 0.
» Set INT (signed 1 word) in Storage Type.

Set Maximum Limit to 5.

Broken-line Graph - BLGOOO1 \ /

Set INT (signed 1 word) in Storage Type.

(o
Gereral Graph | Backeround ] Seroll Bar ] rame ] Flicker ] Contral Flag ] Size/Position ]
[~ Use the eraph of a broken-line eraph ero
i 0. ress aximum Limit nimum Limit ar | Out| Ling
nput it —_ M Add Maxi Limi Mni Limi Mor | Qut| Line S| O Sf &
- - . B B HOSTaGraphBitRecorder BitDatal00f | & 1] Solid [ 1[5k fdd Li
N1_Input Bit 01 ——— I3 HOS T#GraphBitRecorder BitDatal 10§ |5 T Solid [ 1[S[F ne
H Ly HOST3:Graph BitRecorder BitDatal2,0) | b i I Solid [ 1]S|F
N1_|nput_B!t_02 ; el gy HOST3GraphBitRecorder BitDatal3,0] |5 ] Solid [2]S[F |
N1_Input_Bit 03 [
4 I b
[~ Draw Value Outside of the Range Storage Tvpe |INT(Signed 1 word) j
- - Mo, of vertices in each line
Set Monitor Points Dl e P
to 250. e @1 " Mo. of Points =]
~
&+ Indirect Reference CHOSTS:GraphBitRecorder.Oount ) Setl
Dizplay =tart position
&+ Position DE r
" Indirect Reference | /
[~ Use s Default
[v Dizplay Extenszion Tabs / Apply | Ok I Gancel | Help
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Set Display Points to GraphBitRecorder.Count
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® X Axis Scale Line and Y Axis Scale Line Settings

For X axis scale line, set 3, which is the value of DivisionNum of BitRecorderToGraph function, by
going to General tab - Scale(Horizontal) - No. of Divisions in the Broken-line Graph setting win-

dow.
Set No.of Division for Scale(Horizontial) to 3.
Broken-line Graph - BLG00O1 X
General ]Graph ] Backeround ] Scroll Bar ] Frame ] Flicker ] Gontrol Flag ] Size/Pozition ]
Object Comment |
Dizplay Direction |Right ﬂ
Seale (Vertical) Soale (Horizontall
[~ Scale Iv Scale
[ 54 Ma. of Division @
Scale Color -
[ Size [ =
v v Show Scale Line
[Solid Line ~] Line Style  |Dotted Line |
r [~ Ihdirect reference of showing scale line

| |

Dizplay Update
[ Specify Display Update Bit [ Specify the Mo. of Points Shown

| |

[~ Use Az Default
[v Display Extenszion Tabs

Apply | OF | Cancel Help
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® Settings for Broken-line Graph Line

Configure settings for each line in the Line Setting (Broken-line Graph) window.

» Set [First Address] to a setting from GraphBitRecorder.BitData[0,0] to GraphBitRecorder.Bit-
Data[0,3].

 To display four graphs vertically on top of one another, set Maximum to 5, and Minimum to 0. Set
Display Offset as follows.

Bit Data Display Offset (dot)
N1_Input_Bit_ 00 |10
N1_Input_Bit_01 100
N1_Input_Bit 02 | 190
N1_Input_Bit_03 | 280
» To display BOOL data (type), select the Step Display check box.

Set GraphBitRecorder.BitData[0,0].

Line Setting (Broken-line Graph) / (eS|

V.4
N
Start Address (|HOST3:GraphElitRecorder.ElitData[llD]) Setl.
Maximum,/Minimum Value .
Eoee - Set Maximum to 5.
32768 - 32767 /
Maximum | i 5 ’
| ™ Indirect Reference
| i
Minimum | 0
| I~ Ihdirect Reference
| =]
Lime Calor /Set Dlsplay Offset to 10.
Select the Step Display tirithin Mins/Max I - | Outside of Ranes [ |-
check box. \‘\ Line Style  |Salid Line >|  Display Offzet @ dats
wMore 0O O 4+ X [Smal =]
Line
[ Display when address changes to OM
| |
o] % | Cancel |
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® Assignment of Variables to Functional Objects on Screen

Assume that the broken-line display screen of NS PT is to be configured to the settings listed in the
following figure. The variables are assigned to the functional objects on the screen as follows.

Functional Objects Label Assigned variable

ONJ/OFF button Stop data storing Write address HOST3:Store_Stop
(Alternate)

Numeral Display&Input Offset Address HOST3:Offset

Numeral Display&Input Magnification Address HOST3:Magnification

Numeral Display&Input Number of displayed data Address HOST3:GraphBitRecorder.Count
(0-250)i

Numeral Display&Input Number of recorded data Address HOST3:BitRecorder.Count
(0-1000)i

Numeral Display&Input Address HOST3:GraphBitRecorder.Label[0]

Numeral Display&Input Address HOST3:GraphBitRecorder.Label[1]

Numeral Display&Input Address HOST3:GraphBitRecorder.Label[2]

Numeral Display&Input Address HOST3:GraphBitRecorder.Label[3]

N1_Irput_Bit_@2

TRE |
N1_Input_Bit_A1 i

RE f
put_Bit_BA

HOST3:GraphBitRecorder.Label[0]
HOST3:GraphBitRecorder.Label[1]
HOST3:GraphBitRecorder.Label[2]
HOST3:GraphBitRecorder.Label[3]
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Referring to Library Information

Referring to Library Information

When you make an inquiry to OMRON about the library, you can refer to the library information to iden-
tify the library to ask about.

The library information is useful in identifying the target library among the libraries provided by OMRON
or created by the user.

The library information consists of the attributes of the library and the attributes of function blocks and
functions contained in the library.

+ Attributes of libraries
Information for identifying the library itself
+ Attributes of function blocks and functions
Information for identifying the function block and function contained in the library

Use the Sysmac Studio to access the library information.

Attributes of Libraries, Function Blocks and Functions

The following attributes of libraries, function blocks and functions are provided as the library informa-
tion.

® Attributes of Libraries

No.™ Attribute

Description

1

Library file name

The name of the library file

Library version

The version of the library

(
2
(

Author

The name of creator of the library

)
)
3)
)

Comment

The description of the Iibrary*2

*1. These numbers correspond to the numbers shown on the screen images in the next section, Referring
to Attributes of Libraries, Function Blocks and Functions on page 169.

*2. Itis provided in English and Japanese.

® Attributes of Function Blocks and Functions

No." Attribute Description

(5) FB/FUN name The name of the function block or function

(6) Name space The name of name space for the function block or function
(7) FB/FUN version The version of the function block or function

(8) Author The name of creator of the function block or function

(9) FB/FUN number The function block number or function number

(10) | Comment The description of the function block or function 2

*1. These numbers correspond to the numbers shown on the screen images in the next section, Referring
to Attributes of Libraries, Function Blocks and Functions on page 169.

*2. Itis provided in English and Japanese.

168
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Referring to Attributes of Libraries, Function Blocks and Functions

You can refer to the attributes of libraries, function blocks and functions of the library information at the
following locations on the Sysmac Studio.

+ Library Reference Dialog Box
Toolbox Pane
» Ladder Editor

(a) Library Reference Dialog Box
When you refer to the libraries, the library information is displayed at the locations shown below.

(1)Library file name (2)Library version  (3)Library author (4)Library comment

Library name Name Space fersion Autnor Company Date Creat | Date Modi ‘Comment
ib_MC m = ior 1 - 5 PR s is MC Toolbox library.
¥ AW Omronlib_MC_Toolbox V1_1 1 OMRON Corporatior (c)OMRON Corporation 2015. All Rights Reserved. 5 BB — LTy IZ 54

No.00006
:—5 DeadBand {OmronLib\MC_Toolbox} ImronLib\M o L1l IJMROM Corporatior 03/16/2015 2 The DeadBand function block cont
RlcAT FAZELVT

3 ion Blocks
¥ & Function ks

2 FirstOrderlag {OmronLibAMC_Toolbox} | JmronLibA\MC_Toolbo L1.0 IJMRON Corporatio 04/01/2015 08/10/201 The FirstOrderlag function block p

(5)FB/FUN name (6)Name N e

£ Leadlag (OmronLib\MC Ispace b 110 DMRON Corporatior 04/01/2015 > LeadLag function black perfor
2 —57—JIACHEI T,

&7 PIDFeedFwd {OmronLiB\MC Toolbox} | JmronLib\M slbo L1 JMROM Corporatior 04/01/2015 dFwd function block pe
AN IS A — AT — TG aT

» [ Data

(8)FB/FUN author (10)FB/FUN comment
+ (7)FB/FU N version M Include the referenced libraries when saving the project.

Namespace - Using

Name In/Out Data Typel Edge | TInitial Value | Retain |Constant| Comment |

Externals e Nekdge  |Fe | O | O | |
-
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(b) Toolbox Pane
Select a function block and function to display its library information at the bottom of the Toolbox

(c)

Variables

Pane.

The text “by OMRON” which is shown on the right of the library name (1) indicates that this library
was provided by OMRON.

<Search>

v

¥ Omronlib_MC_Toolbox_V1_1 { 1.1.0, (c)OMRON Corporation 2015. All Rights Reserved. )

78| — LeadLag {OmronLib\MC_Toolbox)

FB PIDFeedFwd {Omronlib\MC_Toolbox}

Analog Conversion

BCD Conversion

Bit String Processing

Communications

Comparison
Conversion

Counter

Data Movement

Data Type Conversion

FirstOrderlag (Omronlib\MC Toolbox}
[OmronLib_MC_Toolbox_V1_1] by O

No.00004

The Firstordertag function block proce

Author: OMRON Corporation

Ladder Editor
Place the mouse on a function block and function to display the library information in a tooltip.

DataRecorderCSVWrite_Instance

(5)FB/FUN name (6)Name space
(1)Library file name

: der»la.- t'ar'::cn'ding to a specified parameter table. (g)FB/FUN number

(10)FB/FUN comment
27;FB/FUN version

8)FB/FUN author

~ Toolbox

<Search> v
=

\OmrenLib\BC_DeviceMonitor\DataRecorderCSVWrite]

DRec—

PName—|

Execute
DataRecorder

FileName

Done

DatsRecorderCSVWrite {Omron
—_ DataRecorder|—DRec

DataRecorderGet {OmronLib\B¢
Busy[—Enter Variable
DataRecorderPut {OmronLib\BC
Error|—Enter Variable
LogCompare {OmronLib\BC_De

ErrorlD [—Enter Voariable

MonitorCylinder Double {Omro

Function Block Definition

Instance Name:

Type:

Comment:

DataRecorderCSVilfite Inst.

\\OmronLib\BC. DeviceMonitor\DatsRecorderCS Wit 6)Name space (5)FB/FUN name
No.00025

The DataRecorderCSVWrite function block writes the records that are stored in the data recorder to an ST Memq 9)FB/FUN number

F—HL - HIHERENTNELO—FE, SD XEIN—FCSV BRTSEAATT.
il ihbinte = (10)FB/FUN comment
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Referring to Function Block and
Function Source Codes

You can refer to the source codes of function blocks and functions provided by OMRON to customize
them to suit the user’s environment.

User function blocks and user functions can be created based on the copies of these source codes.

The following are the examples of items that you may need to customize.
» Customizing the size of arrays to suit the memory capacity of the user’s Controller
» Customizing the data types to suit the user-defined data types

Note that you can access only function blocks and functions whose Source code published/not pub-
lished is set to Published in the library information shown in their individual specifications.

Use the following procedure to refer to the source codes of function blocks and functions.

1 Select a function block or function in the program.

Variables

DRec

Enter Variable
Enter Variable
Enter Variable

Enter Variable

2 Double-click or right-click and select To Lower Layer from the menu.
The source code is displayed.

Variables

ErrorStatus := DWORD#16#1:
CheckError := TRUE;

M Precautions for Correct Use

For function blocks and functions whose source codes are not published, the following dialog
box is displayed in the above step 2. Click the Cancel button.

Access restriction isplay prohibition

Enter for temporary release.

0K Cancel
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