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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 Servo Press
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 Servo Press Library is used to generate the operation commands and monitor the operations of
actuator for servo presses with NJ/NX-series CPU Unit or NY-series Industrial PC. You can use the

Servo Press Library to realize the high-speed and high precision servo press control and reduce pro-
gramming work.

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.
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Introduction

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 A WHOLE
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.

Indicates a potentially hazardous situation which, if not
avoided, could result in death or serious injury. Addition-
WA R N I N G ally, there may be severe property damage.

Indicates a potentially hazardous situation which, if not

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

Symbols

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.

The filled circle symbol indicates operations that you must do.
The specific operation is shown in the circle and explained in text.

SbP>o

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

Warings

AWARNING

Emergency stop circuits, interlock circuits, limit circuits, and similar safety measures
must be provided in external control circuits. Not doing so may result in serious acci-
dents due to incorrect operation.

Using this function block (FB) in a device, confirm that the program and FB operates
properly. Design a program so that safety measures such as fail-safe circuits are
implemented outside of the FB.
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Safety Precautions

Cautions

10

Read all related manuals carefully before you use this library.

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

Keep the emergency stop switch in hand to prevent a sudden operation of the motor
when you perform testing operation.

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, 1/0 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.

Create a user program so that the actual device operates as intended.

Check the user program, data, and parameter settings for proper execution so that
the actual device operates as intended before you use them for actual operation.

>B>>EPEEPB
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Precautions for Safe Use

Precautions for Safe Use

I 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.

Execute the following four function blocks which consist of single-axis program operation in the same
task. If these function blocks are executed in the different task, the completion for each step or the
completion for the program operation may not be correctly determined.

+ SP_PrgStatusCtrl (Program Status Control)

» SP_StepCompleteJudge (Step Completion Determination)
+ SP_StepLoadAlarm (Step Load Alarm Determination)

* SP_PrglLoadAlarm (Program Load Alarm Determination)

When you use the LoadToTorque (Load-to-Torque Conversion) function to calculate the Measur-
ingTorque (Measured Torque) input variable in the SingleAxisCtrl (Single-axis Control) function block,
execute the LoadToTorque function and the SingleAxisCtrl function block in the same task.

If you use TorqueLimitPoisitiveVal (Positive Torque Limit) or TorqueLimitNegativeVal (Negative
Torque Limit) in the SP_SingleAxisPrgOpr (Single-axis Program Operation) function block, make
sure to connect the TorqueLimitParam (Torque Limit Settings) output variable in the SingleAxisCtrl
(Single-axis Control) function block that is combined with the SP_SingleAxisPrgOpr (Single-axis Pro-
gram Operation) function block to the MC_SetTorqueLimit (Set Torque Limit) instruction.

If execution of the SP_SingleAxisPrgOpr (Single-axis Program Operation) function block is aborted,
function blocks used in combination with it, such as the SingleAxisCtrl (Single-axis Control) function
block, will not stop. Create a user program that stops axis processing when the SP_SingleAxisPr-
gOpr (Single-axis Program Operation) function block is aborted.

If the SP_SingleAxisPrgOpr (Single-axis Program Operation) function block ends in error, function
blocks used in combination with it, such as a SingleAxisCtrl (Single-axis Control) function block, will
not stop. Create a user program that stops axis processing when the SP_SingleAxisPrgOpr (Sin-
gle-axis Program Operation) function block ends in an error.

When you change the velocity override during execution of SingleAxisCtrl (Single-axis Control) function
block, use VelOverrideEnable (Velocity Override Enable) and InputVelFactor (Velocity Override Input
Value) in the SingleAxisCtrl (Single-axis Control) function block. If you use the MC_SetOverride (Set
Override Factors) instruction to change velocity override, the last set value that is specified is valid.

If another motion control instruction is executed for the axis for which the SingleAxisCtrl (Single-axis
Control) function block is being executed, write the user program so that multi-execution of the other
instruction is not started until after execution of the SingleAxisCtrl (Single-axis Control) function block
is started.

If UnachievedNextStepNo is set to 0 and the step completion conditions are not met, Done changes
to TRUE and the SP_SingleAxisPrgOpr (Single-axis Program Operation) function block is completed.
At this time, the MC_Stop (Stop) instruction will not be executed for the next SingleAxisCtrl (Sin-
gle-axis Control) function block. Set UnachievedNextStepNo to a value other than 0 and specify the
operation if the step completion conditions are not met.

If TimeOutNextStepNo is set to 0 and the step timeout occurs, Done changes to TRUE and the
SP_SingleAxisPrgOpr (Single-axis Program Operation) function is completed. At this time, the
MC_Stop (Stop) instruction will not be executed for the next SingleAxisCtrl (Single-axis Control) func-
tion block. Set TimeOutNextStepNo to a value other than 0 and specify the operation if the step time-
out occurs.

I Changing the Control Mode

When the Control Mode is changed, the current position may change suddenly.
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Precautions for Correct Use

Precautions for Correct Use

I Using the Library

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

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.

» The axis velocity is higher for torque control. Make sure that you set Velocity (Velocity Set Value) for
safety.

* When you use an OMRON G5-series Servo Drive, set the Velocity Limit Selection (3317 hex) of the
Servo Drive to 1 (speed limit value via EtherCAT communications). Otherwise, the velocity limit is not
affected. Also, the axis does not stop even if the limit input signal turns ON.

» Process data 607F hex is used for the velocity limit. When you use an OMRON G5-series Servo
Drive, set the advanced settings in the Axis Parameter Settings of the Sysmac Studio to use the
Velocity Limit Value (607F hex). To use a velocity limit with a Servo Drive from another manufacturer,
refer to the manual for the Servo Drive.

« If MeasuringTorque (Measured Torque) is not connected for torque feedback control, the axis torque
command value is greater and the axis velocity is higher. Make sure that you set TorqueLowlLmt
(Torque Lower Limit), TorqueUpLmt (Torque Upper Limit), and Velocity (Velocity Set Value) for safety.

« If you change the Control Mode of the Servo Drive during axis operation, an error may occur depends
on the Servo Drive.

+ Execute the SingleAxisCtrl (Single-axis Control) function block and the SP_SingleAxisPrgOpr (Sin-
gle-axis Program Operation) function block in the same task when you connect these two function
blocks. If these two function blocks are executed in the different task, the motion control may not be
correctly executed.

» MeasuringTorque (Measured Torque):

This variable gives the actual axis torque that is measured. It is used as a feedback input of the
actual torque monitor value in the torque feedback control. Convert the rated torque for the Servomo-
tor to the percentage that is assumed as 100% and input the percentage in increments of %.

Use the LoadToTorque (Torque-to-Load Conversion) function when you convert the force that is mea-
sured by an externally-mounted load cell in newtons into a percentage in increments of % to the rated
torque. Refer to LoadToTorque on page 177 for the details.
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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 Overview
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.
NX4P2-000000 CPU Unit. CPU Unit operation
Mainly software informa- CPU Unit features
NJ501-LICC0 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 NY512-000000 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-C0000
NJ301-C0000
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 NX102-01010107 trol settings and program- programming concepts for motion control are
Manual ming concepts of an described.
NX1P2-0000 | Ny/NX-series CPU Unit.
NJ501-00000
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 1 \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 0030 NJ501-5300 Performing numerical con- | Describes the functionality to perform the numer-
NC Integrated Controller NY532-5400 trol with NJ/NY-series Con- | ical control. Use this manual together with the

User’s Manual

trollers.

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

Manual name Cat. No. | Model numbers Application Description
NJ/NY-series 0031 NJ501-5300 Learning about the specifi- | The G code/M code instructions are described.
G code Instructions NY532-5400 cations of the G code/M Use this manual together with the NJ/NY-series
Reference Manual code instructions. NC Integrated Controller User’s Manual (Cat. No.
0030) when programming.
Sysmac Studio Version 1 | 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 -RTNCOOOOD the CNC Operator and how | procedures, basic operations, connection opera-
to use it. tions, and operating procedures for main func-
tions are described.
ZW-7000 series Confo- | Z362 ZW-70000 Learning how to use the Describes the hardware, setup methods and

cal Fiber Type Displace-
ment Sensor User’s
Manual’

ZW-7000 series Confocal
Fiber Type Displacement
Sensors.

functions of the ZW-7000 series Confocal Fiber
Type Displacement Sensors.
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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. | W573-E1-03 |

t

Revision code

Revision code Date Revised content
01 July 2016 Original production
02 November 2016 | Changed the manual name.
03 January 2019 + Added compatible models.
» Added FBs/FUNSs that support variable-length arrays.

16 Sysmac Library User’s Manual for Servo Press Library (W573)



Procedure to Use Sysmac Libraries

Sysmac Library User’s Manual for Servo Press Library (W573)

17
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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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2 Select Project — Library — Show References.

4 G Check All Programs F7

L Check Selected Programs Shift+F7

Device Multiview Explorer Build Controller F&

etild Controller

new_Controller 0 v

Memaory Usage

Online Edit

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.

LoadToTorque (Load-to-Torque Conversion) G5-s
Position, velocity, and function Servc
torque (load) monitoring TorqueTolLoad (Torque-to-Load Conversion)
function
] — -a—|LoadC
7] I Unit

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
FirstOrderlag (OmronLib
Drug & Drop LeadLag {OmronLiB\MC.

PIDFeedFwd {OmronLib}

Enter Varioble| ic R Enter Yo

Enter Varioble S B Enter Variable
Enter Variable| n B Cnter Variabie
Enter Varioble—|SampTime ErrorD|— Frter Variobie

E onversic
BADER[ Fnter Variobie » Analog Conversion

» BCD Conversion
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* 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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4 Add the desired Sysmac Library to the list and click the OK Button.
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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 >

- -

F'i 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.

Enter Variobi-=iniEale

22

+ Toclbox
;
=

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

nter Variable

» Analog Conversion

BEES Enter Varioble

» BCD Conversion
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* 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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What Is the Servo Press Library?

What Is the Servo Press Library?

The Servo Press Library is a collection of software functional objects that control actuators for the servo
presses that are used in assembling and processing machines. The library is provided as function
blocks that are used to build control programming in an NJ/NX-series CPU Unit or an NY-series Indus-
trial PC to generate the Servomotor operation commands that drive the actuator in a servo press, to
monitor operation, and to perform other operations.

System Configuration

The Servo Press Library assumes the following type of system configuration built around an
NJ/NX-series CPU Unit or an NY-series Industrial PC.

Operation commands are generated for a Servomotor that runs an actuator of a servo press according
to an operation pattern prepared in advance. Operation is controlled from the NA/NS-series PT, exter-
nal operation switches, and machine control programming.

The position and load/torque of the actuator used in the servo press are monitored and displayed as

waveforms on an HMI. The operation results and waveform data are saved in memory built into the
CPU Unit orin an SD Memory Card.

. NJ/NX-series CPU Unit
NA/NS-series PT or NY-series Industrial PC
EtherNet/IP i ] H
Actuator for servo press G5-series Servo Drive
2D
__— Gb5-series Servomotor
EtherCAT
NX-series EtherCAT Slave Terminal
S IL. :
g
fl
I ]
Load cell  — N (- D\t | 1/O Unit
igita ni
Load Cell Input Unit 9

External operation switches,
display lamps, etc.

Press-fitting workpiece

Press-fitted workpiece
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Servo Press Library Functionality

The Servo Press Library contains software objects that are used to build user programs to control actu-
ators used in servo presses. The Servo Press Library contains the following functions and function

blocks.
NJ/NX-series CPU Unit
or NY-series Industrial PC
Servo press control
programming (user Servo press
program)
. actuator
Operations | ;=7=-===============-==----moy o ti ds e,
NA/NS-series ol : pera |oicommar1 s o :
PT - @) ! > G5-series Servo " servomotor
Monitor and| ! i Drive -
waveform | —| —{ Function ' :
data : : ' ‘
Exec;tutiond ; \load dataNX-series Load | = !| | oad cell
results an Function block [ [ Cell Input Unit [ ;
SD Memory waveform data| ! — N '
Card - e N U L L L L EEELE R EEEEEE R
i ‘| Servo Press Library
e eeeeieeeeeeeeeo-ool| ODjects

Single-axis Program Operation for Servo Press Control

The Servomotor is controlled through a series of operations according to an operation pattern that is
prepared in advance.

The operation pattern can combine different control methods (selectable from position control, velocity
control, torque control, and feedback control), step completion conditions (to set the condition to

change from one operation step to the next step, such as reaching a target position or load), and step
judgment conditions (e.g., monitoring the position or load while an operation step is in progress or after

it ends).
Single-axis program operation  Single-axis program operation
started. ended.
Position
Load ["""""" k. Position
T
i i -------- Load
Step No. b1l Time

Control method PositioniVeIocityi Torque Position
control ! control | control control
. " | | Step judgments
Step completion condition—s  —
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Program operation data G5-series Servo
Drive
SP_SingleAxisPrgOpr SP_SingleAxisCtrl
(Single-axis Program Motion instruction (Single-axis Control) Operation
Operation) function block  parameters function block commands
_— e
— — — — —
Position, velocity, T — Torque I —
or torque ] — feedback ] :
—
LoadToTorque (Load-to-Torque Conversion) G5-series
Position, velocity, and function
torque (load) monitoring TorqueTolLoad (Torque-to-Load Conversion) Servomotor
function
] B -a—{ |Load Cell Input

Unit
The related functions and function blocks are as follows:

FB/FUN name Description Reference
SP_SingleAxisPrgOpr Analyzes single-axis program operation data that com- | SP_SingleAxisPrgOpr
(Single-axis Program bines multiple single-axis motion controls to generate | on page 42
Operation) function block parameters to execute motion instructions.

SingleAxisCtrl Executes motion instructions to operate to the Servo- | SingleAxisCtrl on page
(Single-axis Control) motor according to the motion instruction parameters 143
function block generated by the Single-axis Program Operation func-

tion block.
TorqueTolLoad Convert units between the load cell measurement val- | TorqueTolLoad on page
(Torque-to-Load Conversion) | ues and Servomotor torque values to monitor the load | 172
function value during program operation and perform torque
LoadToTorque feedback control. LoadToTorque on page
(Load-to-Torque Conversion) 177
function

The Single-axis Program Operation function block performs the following four operations.

» Program Status Control
The program operation data is interpreted, and the order of execution is controlled.

» Step Completion Determination
The transition condition for the program operation step is checked to determine when to end the step.

» Step Load Alarm Determination
The load data for each step is checked against a preset condition while program operation is in prog-
ress to determine if an alarm state has occurred.

* Program Load Alarm Determination
The load data is checked against a preset condition while program operation is in progress to deter-
mine if an alarm state has occurred.

This library also contains function blocks that perform these operations individually.

The user can combine multiple function blocks to achieve user-specific single-axis program operation.
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G5-series Servo
Drive
SP_SingleAxisPrgOpr

SP_SingleAxisCtrl
(Single-axis Program —>nJ

' Motion instruction (Single-axis Control) Operation

Program '

operation data
E—

Operation) function block -2 neters function block commands
-:—» _—

' SP_StepCompleteJudge

 (Step Completion I G5-series
» Determination) function Servomotor
+ block :

! SP_StepLoadAlarm (Step

i Load Alarm Determination)

1 function block

: SP_PrglLoadAlarm

i (Program Load Alarm :

. Determination) function  :

' block

The related functions and function blocks are as follows:

FB/FUN name Description Reference
SP_PrgStatusCtrl The program operation data is interpreted, and the | SP_PrgStatusCtrl on page
(Program Status Control) func- | order of execution is controlled. 98
tion block
SP_StepCompleteJudge (Step | The transition condition for the program operation | SP_StepCompleteJudge
Completion Determination) step is checked to determine when to end the step. | on page 115
function block
SP_StepLoadAlarm The load data for each step is checked against a SP_StepLoadAlarm on
(Step Load Alarm preset condition while program operation is in page 127
Determination) function block | progress to determine if an alarm state has

occurred.
SP_PrgLoadAlarm The load data is checked against a preset condi- SP_PrglLoadAlarm on
(Program Load Alarm tion while program operation is in progress to page 135
Determination) function block | determine if an alarm state has occurred.
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Logging Servo Press Operations, Recording Trace Data, and Saving Data
to an SD Memory Card

30

The result for the operation for each step of single-axis program operation for servo press operation
and the trace data for the operation are recorded while operation is in progress. You can also save this
data in an SD Memory Card in CSV format.

PrgOpsRsltRec
(Program Operation

PrgOprRsltCSVWrite
(Program Operation
Results SD Memory Card

Result Recorder i
G5-series Servo i ) Execution Write) function block
X L function block results log
Drive \ Position, Saved
torque, etc. — | — : : aved.
) — | — — —
- — " B ) Memory Card
PrgOprTracePut/PrgOpr )
TracePut2 (Add Program PrgOprTraceCSVWrite/PrgOprTraceCSV
Operation Trace Write2 (Program Operation Trace
: Position,  Records/Add Program Recorder SD Memory Card
/ s torque Operation Trace Trace data Write/Program Operation Trace Recorder
. otc. Records2) function SD Memory Card Write2) function block
Gb5-series . Saved
Servomotor — L ]\/ ] ~ aved.

)

The related functions and function blocks are as follows:

sD Memory Card

FB/FUN name

Description

Reference

PrgOpsRsltRec
(Program Operation Result
Recorder) function block

Records the results of the execution of each step
of the single-axis program operation as log data.

PrgOprRsltRec on page
181

PrgOprRsIitCSVWrite
(Program Operation Results
SD Memory Card Write)
function block

Saves the execution results data recorded by the
Program Operation Result Recorder function block
in an SD Memory Card in CSV format.

PrgOprRsitCSVWrite on
page 191

PrgOprTracePut/
PrgOprTracePut2
(Add Program Operation Trace
Records/Add Program Opera-
tion Trace Records2) function

Records operation data while single-axis program
operation is in progress as sampled data.

PrgOprTracePut on page
200

PrgOprTracePut2 on page
207

PrgOprTraceCSVWrite/
PrgOprTraceCSVWrite2
(Program Operation Trace
Recorder SD Memory Card
Write/Program Operation
Trace Recorder SD Memory
Card Write2) function block

Saves the trace data recorded with the Add Pro-
gram Operation Trace Records function in an SD
Memory Card in CSV format.

PrgOprTraceCSVWrite on
page 215

PrgOprTraceCSVWrite2
on page 225
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Servo Press Operation Waveform Data Creation for Graph Display

The data is created to display graphs on an NA/NS-series PT to show the operation waveforms of sin-

gle-axis program operation for a servo press.

G5-series Servo

Drive XYDataRec/XYDataRec2 XYDataToGraph/XYData
\ (Broken-line Graph Trace ToGraph2 (Broken Line

N Data Preparation/Broken-line
Position,  Graph Trace Data
torque, Preparation2) function bloc
etc.

Graph Display Data
« Trace data for Conversion/Broken Line
raohs Graph Display Data _
arap Conversion2) function ~NA/NS-series PT

-

C—

Gb5-series
Servomotor

The related functions and function blocks are as follows:

FB/FUN name Description Reference
XYDataRec/ Samples operation data while single-axis operation | XYDataRec on page 235
XYDataRec2 is in progress and creates trace data for line graph | xypataRec2 on page 245

(Broken-line Graph Trace Data | display on the NA/NS-series PT.
Preparation/Broken-line Graph
Trace Data Preparation2)
function block

XYDataToGraph/ Converts the trace data that was created with the
XYDataToGraph2 Broken-line Graph Trace Data Preparation function
(Broken Line Graph Display block into a data format that is suitable for display-
Data Conversion/Broken Line | ing as graphs on the NS-series PT.

Graph Display Data Conver-
sion2) function

XYDataToGraph on page
256

XYDataToGraph2 on page
265
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Common Variables

This section describes the specifications of variables (EN, Execute, Enable, Abort, ENO, Done, Cal-
cRslt, Enabled, Busy, CommandAborted, Error, ErroriD, 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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Variable

110

Data
type

Function/function
block type to use

Function block

Execute-
type

Enable-
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 ErrorID (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 : :

Error

[ 1

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

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 |—

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

In-out variables In-out variables

Output variables

« If an error occurs, the relevant error code and expansion error code are set in ErrorID (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. Ifitis 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

Common Variables

Enabled ' |

—

CalcRslt Retained Retained
Busy _ | ‘
Error | | |
ErrorlD 1 :6#0000 X ErrorIliD X'] 6#0000)5( ErroriD
ErrorIDEx 16#00000000 X Errorlb >< >< ErrorlD
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Precautions

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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Blocks

Function block name Name Page
SP_SingleAxisPrgOpr Single-axis Program Operation P.42
SP_PrgStatusCitrl Program Status Control P.98
SP_StepCompleteJudge Step Completion Determination P.115
SP_StepLoadAlarm Step Load Alarm Determination P.127
SP_PrglLoadAlarm Program Load Alarm Determination P.135
SingleAxisCtrl Single-axis Control P.143
TorqueTolLoad Torque-to-Load Conversion P.172
LoadToTorque Load-to-Torque Conversion P.177
PrgOprRsltRec Program Operation Results Recorder P.181
PrgOprRsltCSVWrite Write Program Operation Results to SD P.191

Memory Card
PrgOprTracePut Add Program Operation Trace Records P.200
PrgOprTracePut2 Add Program Operation Trace Records 2 P.207
PrgOprTraceCSVWrite Write from Program Operation Trace Recorder P.215
to SD Memory Card
PrgOprTraceCSVWrite2 Write from Program Operation Trace Recorder P.225
to SD Memory Card 2
XYDataRec Broken Line Graph Trace Data Preparation P.235
XYDataRec2 Broken Line Graph Trace Data Preparation 2 P.245
XYDataToGraph Broken Line Graph Display Data Conversion P.256
XYDataToGraph2 Broken Line Graph Display Data Conversion 2 P.265
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SP_SingleAxisPrgOpr

The SP_SingleAxisPrgOpr function block executes single-axis program operation that combines multiple sin-

gle-axis motion controls.

Function
block Name
name

FB/
FUN

SP_Single | Single-axis FB
AxisPrg Program

Opr Operation

Graphic expression ST expression
SP_SingleAxisPrgOpr_instance (
SP_SingleAxisPrgOpr_Instance PrgTable,
\\OmronLib\ServoPress\SP_SingleAxisPrgOpr PrgLoadAlarm

PrgTable PrgTable|— ’

Execute,
PrgLoadAlarm —— PrgLoadAlarm[— Abort,

b StartStepNo,

Execute one— SingleMode,
Abort MCCmdExec |— Position,

Velocity,
StartStepNo SingleCmdProfile — Load
SingleMode CurrentStepNo — MCCmdDorne,

StepCompleteCode,
Position StepLoadAlarmOut — SingleCmdProfileNo,
Velocity PrgLoadAlarmOut— Done,

MCCmdExec,
Load ExtrOutputCode [— SingleCmdProfile,
MCCmdDone StepExec|— CurrentStepNo,

StepLoadAlarmOut,
StepCompleteCode StepCompleted — PrgLoadAlarmOut,
SinaleCmdProfileN Busy— ExtrOutputCode,

ingleCmdProfileNo usy StepExec,
CommandAborted — StepCompleted,
Busy,
Error— CommandAborted,
ErrorlD— Error,
ErroriD,
ErrorlDEX = ErrorlDEX);

Function Block and Function Information

Item

Description

Library file name

OmronLib_ServoPress V1 _0.sIr
OmronLib_ServoPress V2 0.sIr

Namespace OmronLib\ServoPress
Function block and function number 00071

Publish/Do not publish source code Not published.
Function block and function version 1.00
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Variables

I Input Variables

SP_SingleAxisPrgOpr

Name Meaning Data type | Default| Valid range Unit Description
Execute trigger for this
b q function block
Execute Execute BOOL FALSE epends on - Executes the function
data type. )
block when it changes
to TRUE.
Abort trigger for this
b d function block
Abort Abort BOOL FALSE epends on - Aborts the function
data type. :
block when it changes
to TRUE.
Execution .
StartStepNo | Start Step USINT 0 0to 50 Step number from which
to start execution
Number
This variable indicates
whether to execute
operation in Single
Mode.
SingleMode | Single Mode | BOOL FALSE Depends on --- TRUE: Execute opera-
data type. L
tion in Single Mode.
FALSE: Do not execute
operation in Single
Mode.
. Com- The current position
Position Qurrent Posi- LREAL 0 Depends on mand monitor input for the
tion data type. .
units controlled system.
Com- The current velocity
Velocity Curre.nt LREAL 0 Depends on mand monitor input for the
Velocity data type. .
units/s controlled system.
Depends on Load The current load moni-
Load Current Load | LREAL 0 P % tor input for the con-
data type. units
trolled system.
Motion instruction com-
Motion i
pletion
MCCmd Instruction | BOOL FALSE |Dependson |
Done . data type. TRUE: Completed
Completion
FALSE: Not completed.
Step Step Com- This code is matched to
Complete P USINT 0 0 to 255 - the step completion
plete Code o
Code condition.
When you consecutively
execute multiple sin-
. . gle-axis motion control
Single-axis ; . .
SingleCmd Command instructions, this num-
g. . USINT 0 0to 10 - ber indicates the ordi-
ProfileNo Profile Num-
ber nal number of the

current single-axis
motion control instruc-
tion.
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*1. The unit of load is not specified in this function block. Uniquely set newtons (N) or % as a torque conversion
value in the user program that uses this function block.

I Output Variables

Name Meaning Data type Valid range Unit Description
Completion of execution
D p TRUE: Normal end
Done Done BOOL d;zetr;pse.on - FALSE: Error end, execution in
progress, or execution condition
not met
Motion
Function ARRAY[0. . .
MoOndbic [BoEse | SIOF | CS0OMST || Bt s
cution Trig- | BOOL ’
ger
Omron-
Single-axis IF_’i:)e:sSse\;VSC; Single-axis control instruction
SingleCmdProfile g:or;illrzand NGLE_C | o table for each step
MD_PRO
FILE
CurrentStepNo Current Step USINT 010 50 The number of the step being
Number executed.
This variable indicates whether
a step load alarm occurred in
the current step.
StepLoadAlarm Step Load BOOL Depends on . TRUE: A step load alarm
Out Alarm data type.
occurred.
FALSE: A step load alarm did
not occur.
This variable indicates whether
a program load alarm occurred
in the current single-axis pro-
PrgLoadAlarm Program BOOL Depends on . gram operation.
Out Load Alarm data type. TRUE: A program load alarm
occurred.
FALSE: A program load alarm
did not occur.
External Code that is output for each
ExtrOutputCode Output Code USINT 010255 step that is completed.
StepExec ?:2;::&1“ BOOL c?eiz(atr;ise.on - The start trigger for the step.
Step Com- Depends on The completion trigger for the
StepCompleted pleted Trig- | BOOL -—-
data type. step.
ger
Executing
Busy Executing | BOOL Depends on TRUE: Executing
data type.
FALSE: Not executing
Execution aborted
Command Instruction BOOL Depends on N . .
Aborted Aborted data type. This variable changes to TRUE

if the instruction is aborted.
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Name

Meaning Data type

Valid range

Unit

Description

Error

Error BOOL

Depends on
data type.

Error end
TRUE: Error end
FALSE: Normal end, execut-

ing, or execution conditions not
met

ErrorlD

Error Code WORD "

An error code is output if an
error occurs.

The value is WORD#16#0 for a
normal end.

ErrorIDEx

Expansion

Error Code DWORD L

An expansion error code is set
if an error occurs.

The value is DWORD#16#0 for
a normal end.

*1. For details, refer to Troubleshooting on page 81.

® Structure

The data type of the SingleCmdProfile output variable is the structure OmronLib\ServoPress\sSIN-
GLE_CMD_PROFILE. The specifications are as follows:

Name Meaning Description Data type Valid range Unit Default
Sin- OmronLib\
gle-axis Single-axis control instruc- ServoPress\
SingleCmdProfile | Com- tion tables sSINGLE_ -—- - -
mand Pro- CMD_
file PROFILE
Sin- ARRAY[1..10]
gle-axis Single-axis control instruc- OF OmronLib\
SingleCmdData | Com- tion profile datas ServoPress\
mand sSTEP_
Data CMD_DATA
The control method.
0: Deceleration stop
1: Absolute positioning
CtriCode Control 2: Relative positioning USINT Oto5 -—- 0
Method
3: CSV mode Velocity control
4: Torque control
5: Torque feedback control
Position . Com-
Position The position set value. LREAL 1 mand 0
Set Value .
units
, Velocity . o Com-
Velocity The velocity set value. LREAL mand 0
Set Value .
units/s
Accelera- The acceleration rate set * Com-
Acceleration tion Rate LREAL 1 mand 0
Set Value value. units/s2
Decelera- The deceleration rate set * Com-
Deceleration | tion Rate value LREAL 1 mand 0
Set Value ’ units/s2
Com-
Jerk JerkSet | o jerk set value. LREAL “ mand 0
Value 103
units/s
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Name Meaning Description Data type Valid range Unit Default
Direction
_mcPositiveDirection: Posi-
tive direction
_mcShortestWay: Shortest
way eMC _mcPosi-
Direction Direction | mcNegativeDirection: Neg- _DIRECTION 1 - tiveDirec-
ative direction - tion
_mcCurrentDirection: Cur-
rent direction
_mcNoDireciton: No direc-
tion specified
The buffer mode selection.
_mcAborting: Aborting
_mcBuffered: Buffered
_mcBlendingLow: Blending
Buffer low _eM-
BufferMode | Mode mcBlendingPrevious: C_BUFFER - | E]mCAbort
Selection | Blending previous MODE ’
_mcBlendingNext: Blending
next
_mcBlendingHigh: Blending
high
Torque *1 0
Torque Set Value The torque set value. LREAL % 0
Torque Torque
Rar?1 Ramp Set | The torque ramp set value. LREAL o Y%ls 0
P Value
This variable indicates
Tgrgue Ena.b.le whether to enable the posi-
I|;|m|.tt . _;I'_ors.mve tive torque limit. BOOL (Ej)etpetnds on FALSE
osttive Oraué | TRUE: Enabled. ata type.
Enable Limit
FALSE: Disabled
This variable indicates
Tgrgue Enablg whether to enable the nega-
g orau TRUE: Enabled. ype.
Enable Limit
FALSE: Disabled
Torque .
Positive
Limit . . 0.00r0.1to o
Positive Tprgue The positive torque limit. LREAL 1000.0 % 300.0
Limit
Val
Torque .
- Negative
Limit . - 0.00r0.1to o
Negative quue The negative torque limit. LREAL 1000.0 % 300.0
Limit
Val
Torque OmronLib\
TorqueFbk Feedback | Torque feedback control ServoPress\ *1 .
Params Parame- parameters sTORQUE_F
ters BK_PARAMS
Propor-
Kp tional The proportional gain. LREAL 0.0 to 3000.0 -—- 1.0
Gain
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Name Meaning Description Data type Valid range Unit Default
Ki 'g:fra' The integral gain.” LREAL 0.0t0 30000 | - 1.0
Kd ggi”nvat've The derivative gain.™ LREAL 001030000 |- 1.0
Torque Torque
q Lower The output torque lower limit. | LREAL -1,000.0t0 0.0 | 0.1% -300.0

LowLmt .

Limit

Torque
TorqueUp | jyper | The outputtorque upper LREAL 0.0to 1000.0% | 0.1% 300.0
Lmt N limit.

Limit
InTorque In Torque | The width for determining if 4 o
Width Width the target torque is reached. LREAL 0.0 t0 100.00 0.1% 0.1

*1.

*2.
*3.
*4.

The derivative time is 1 s.

The value is rounded to the second decimal place.

I In-Out Variables

The valid range depends on the value of CtriCode (Control Method). For details on the valid range, refer to Valid Ranges
of SingleCmdProfile (Single-axis Command Profile) Members on page 67.

The integration time is 1 s.

Name Meaning Data type Valid range Unit Description
ARRAY[1..50] OF
PrgTable Program OmronLib\ N Program tables that con-
Tables ServoPress\ tains settings for each step.
sPRG_TABLE
Program (S)mror::Lib\ \ Condit f
ervoPress onditions necessary for
PrgL.oadAlarm Load A larm sPRG_LOAD AL | - program load alarm to occur
Conditions ARM
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® Structure

The data type of the PrgTable in-out variable is the structure OmronLib\ServoPress\sPRG_TABLE.
The specifications are as follows:

Name Meaning Description Data type Valid range Unit Default
Program tables that con- ARRAY[.1 -S0] OF
PrgTable Program tains settings for each OmronLib\ -—- - -
9 Tables ste 9 ServoPress\
P- SPRG_TABLE
OmronLib\
StepCmd Step Com- Instruction data for each | ServoPress\ N N
Data mand Data | step sSTEP_CMD_DA
TA
Control method
0: Single-axis program
operation completion
1: Absolute positioning
2: Relative positioning
3: CSV mode velocity
Control control Oto7or31to
CtriCode Method 4: Torque control USINT 39 - 0
5: Torque feedback con-
trol
6: Operation hold
7: Skip
8 to 30: Reserved
31 to 39: User defined
Position Position Set The position set value. LREAL " Co'm[nand 0
Value units*2
Velocity Velocity Set The velocity set value. LREAL o Cqmmand 0
Value units/s
Accelera- .
Accelera- tion Rate The acceleration rate set LREAL *1 Cqmm;zmd 0
tion value. units/s
Set Value
Decelera- .
I?ecelera- tion Rate The deceleration rate set LREAL *1 Cqmm;md 0
tion value. units/s
Set Value
Jerk Jerk Set | 1 jerk set value. LREAL i Command |
Value units/s
Direction
_mcPositiveDirection:
Positive direction
_mcShortestWay: Short-
est way _mcPosi
Direction Direction i irection: —eMG " - tiveDi-
_ch.egatlyeDl.rectlon. _DIRECTION :
Negative direction rection
_mcCurrentDirection:
Current direction
_mcNoDireciton: No
direction specified
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Name Meaning Description Data type Valid range Unit Default
The buffer mode selec-
tion.
_mcAborting: Aborting
_mcBuffered: Buffered
_mcBlendingLow: Blend-
Buffer Buffer Mode | ing low _eMC_BUFFER_- | « . _mcAbo
Mode Selection _mcBlendingPrevious: MODE rting
Blending previous
_mcBlendingNext: Blend-
ing next
_mcBlendingHigh: Blend-
ing high
Torque Set *1
Torque The torque set value. LREAL % 0
Value
Torque
Torque Ramp Set The torque ramp set LREAL *1 %s 0
Ramp value.
Value
This variable indicates
Tgrque Enable Posi- | Whether to enable the
Limit tive Torque | POsitive torque limit. BOOL Depends on - FALSE
Positive 1| it TRUE: Enabled data type.
Enable
FALSE: Disabled
This variable indicates
Tgrque Enable Neg- whether to enable the
Limit ) ative Torque | Negative torque limit. BOOL Depends on - FALSE
Negative | it TRUE: Enabled data type.
Enable
FALSE: Disabled
Torque
Limit Positive o - 0.0 0r0.1to o
Positive Torque Limit The positive torque limit. | LREAL 1000.0 ) 300
Val
Torque
Limit Negative . - 0.00r0.1to o
Negative Torque Limit The negative torque limit. | LREAL 1000.0 ) 300
Val
Torque Torque OmronLib\Servo-
Fbk Feedback T:;g‘;eezf:bac" control | b o ss\sSTORQUE_ |
Params | Parameters | FBK_PARAMS
Kp Zr:isomona' Proportional gain LREAL 0.0103,000.0 |- 1.0
Ki Integral Integral gain™ LREAL 0.0 03,0000 |- 1.0
Gain
Kd gzi”r:’at"’e Derivative gain™ LREAL 0.0103,000.0 |- 1.0
Torque Torque The output torque lower -1,000.0 to o
LowLmt | Lower Limit | limit. LREAL 0.0 0.1% 300.0
Tor-
Torque The output torque upper 0.0 to o
auelp | oper Limit | limit. LREAL 1,000.00° 0.1% 3000
Lmt
InTorque | In Torque The width for determining
. . *5 o
Width Width if the target torque is LREAL 0.0 to 100.00 0.1% 0.1
reached.
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Name

Meaning

Description

Data type

Valid range

Unit

Default

Extr
Output
Code

External
Output Code

Code that is output for
each step that is com-
pleted.

USINT

0 to 255

50

Step
Complete
Data

Step Com-
pletion Con-
dition

The completion condition
for step.

Omron-

Lib\ServoPress\sS
TEP_CMPLETE_

DATA

Complete
Type

Step Com-
pletion Type

Completion type for step

0: Wait for completion of
motion instruction

1: Target absolute posi-
tion

2: Target relative position
3: Target velocity

4: Target load or higher
5: Target load or lower

6: Step complete code
match

7: Continuous detection of
position load gradient

8: Continuous load
decrease

9: Continuous load
increase

10: Continuous position
control target

11: Wait
12 to 30: Reserved
31 to 39: User defined

USINT

0to11o0r31to
39

TimeOut

Step Time-
out Time

The timeout time for the
step.

0: Do not monitor for time-
outs.

TIME

Positive num-
beror 0

ms

TimeOut
NextStep
No

Step Time-
out Next
Step Num-
ber

The step number to exe-
cute after step timeout.
0: End single-axis pro-
gram operation.

USINT

0to 50

InPos
Width

Positioning
In-position
Width

The positioning in-position
width when value of Com-
pleteTypeis 1, 2, 3, 4, 5,
or7.

LREAL

0.0 to 1000.0

Command
units for
monitoring

Absolute
Position

Target Abso-
lute Position

The target absolute posi-
tion when value of Com-
pleteType is 1.

LREAL

Depends on
data type.

Command
units for
monitoring

Relative
Position

Target Rela-
tive Position

The target relative posi-
tion when value of Com-
pleteType is 2.

LREAL

Depends on
data type.

Command
units for
monitoring

Velocity

Target
Velocity

The target velocity when
value of CompleteType is
3.

LREAL

Depends on
data type.

Command
units per

second for
monitoring
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Name Meaning Description Data type Valid range Unit Default
The target load when Depends on
Load Target Load | value of CompleteType is | LREAL P Load units® | 0
data type.
4 orb5.
Step Step Com- The step complete code
Complete | plete Code | set value when value of USINT S:tZindZ on -—- 0
Code Set Value CompleteType is 6. ype.
The gradient of position
. . Load
. Position load that determines that . B
InflPoint . . Depends on units °/
. Load Gradi- | step is completed when LREAL -
Gradient . data type. Command
ent value of CompleteType is .
units
7.
- The absolute position to
. Minimum o .
Monitor o start monitoring velocity or Depends on Command
. Monitoring LREAL , 0
MinPos Position load when value of Com- data type. units
pleteTypeis 3, 4, 5, or 7.
. The absolute position to
. Maximum Y .
Monitor o stop monitoring velocity or Depends on Command
Monitoring LREAL . 0
MaxPos Position load when value of Com- data type. units
pleteTypeis 3, 4,5, or 7.
The elapsed time from
Monitor Monitoring start.of §tep until load Positive num-
) ) monitoring starts when TIME ms 0
StartTime | Start Time . ber or 0
value of CompleteType is
8or9.
The elapsed time from
Monitor Monitoring start_of gtep until load Positive num-
) ) monitoring ends when TIME ms 0
EndTime End Time . ber or 0
value of CompleteType is
8or9.
The threshold of number
Number of . s
. of consecutive position
InfiPoint Consecu- load gradients that deter-
Gradient tive Position . 9 . USINT 1to 255 1
.| mines that step is com-
Count Load Gradi-
ents pleted when value of
CompleteType is 7.
The threshold of number
Number of .
of consecutive load
Load consecu- | 4 reases that deter-
Decrease | tive Load . . USINT 1to 255 -—- 1
mines that step is com-
Count Decreases
Threshold pleted when value of
CompleteType is 8.
The threshold of number
Number of .
of consecutive load
Load Consecu- increases that deter-
Increase tive Load . . USINT 1 to 255 1
mines that step is com-
Count Increases
Threshold pleted when value of
CompleteType is 9.
The next step number to
execute when value of
Unachiev- ﬁtemum- CompleteType is 3, 4, 5,
edNext Sfr \ et” 7,8,or9andstepwas | USINT 0to 50 0
StepNo ep o not completed.
Completed ] )
0: End single-axis pro-
gram operation.
WaitTime Wait Time The wait time whe-n value TIME Positive num- ms 0
of CompleteType is 11. ber or 0
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Name Meaning Description Data type Valid range Unit Default
Omron-
StepLoad i::fml-(();i- The conditions for step Lib\ServoPress\sS N N N
Alarm o load alarm. TEP_LOAD_ALA
ditions
RM
The type of step load
alarm determination.
0: Do not perform deter-
mination.
Step Load 1: Perform determination
StepAlarm Algrm Deter- while step execution is in | USINT Oto2o0r31to N 0
Type mination progress. 39
Type N
2: Perform determination
when step is completed.
3 to 30: Reserved
31 to 39: User defined
Monitoring Reference
Monitor Range Mini- | The minimum position of Depends on .
. . o LREAL units for 0
MinPos mum Posi- | monitoring range. data type. o w7
. monitoring
tion
Monitoring Reference
Monitor Range Maxi- | The maximum position of Depends on unit for
. o LREAL . 0
MaxPos mum Posi- monitoring range. data type. monitor-
tion ing.”
Upper/Lowe
r Monitoring . Reference
InPos Limit The upperflower monitor- || pp 0.0t0 10000 |unitsfor |0
Width " ing limit in-position width. N ¢
In-position monitoring
Width
Monitor Monitoring The lower limit of load that Depends on
. Load Range | determines that no step LREAL P Load units™® | 0
MinLoad L data type.
Lower Limit | load alarm occurred.
. Monitoring The upper limit of load
Monitor Load Range | that determines that no LREAL Depends on Load units™® | 0
MaxLoad L data type.
Upper Limit | step load alarm occurred.

.

*2.
*3.
*4.
*5.
*B.

*7.

52

The valid range depends on the value of CtrICode (Control Method). For details on the valid range, refer to Valid Ranges
of SingleCmdProfile (Single-axis Command Profile) Members on page 67.

For details, refer to Unit Conversion Settings in the motion control user’s manual.

The integration time is 1 s.

The derivative time is 1 s.

The value is rounded to the second decimal place.

The unit of load is not specified in this function block. Uniquely set newtons (N) or % as a torque conversion value in the
user program that uses this function block.

This reference unit depends on the target axis parameter unit setting. It is specified as the absolute position from the axis

home.
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The data type of the PrgLoadAlarm in-out variable is the structure OmronLib\ServoPress\sPRG_-
LOAD_ALARM. The specifications are as follows:

Name Meaning Description Data type Valid range Unit | Default
Program Omron-
PrglLoad Load The program load alarm condi- Lib\ServoPress\ N . .
Alarm Alarm tions. sPRG -
Conditions LOAD_ALARM
The type of program load alarm
Program determination.
Load 0: Do not perform determination.
PrgAlarm Alarm . 1: Trapezoid area determination USINT Oto2or31to39 |- 0
Type Determi- o
nation 2: Rectangle area determination
Type 3 to 30: Reserved
31 to 39:User defined
The standard type for determina-
tion.
UnitType ?tanedard 0: Elapsed time from start of exe- | USINT Oor1 - 0
yp cution of the function block
1: Current position of axis
. . ARRAY[0..4] OF
Er;zezmd ;rrize;:ti The trapezoid area data. sPLA TRAPEZ_ | --- - -
DATA
The type of determination condi-
tion for trapezoid area data.
Alarm Alarm 0: Do not perform determination. | USINT Oto 2 — 0
Type Type :
1: Outside area
2: Inside area
Monitor-
Monitor ing !-OWGF The elapsed time ' until mo'nltor- Positive number or
Lower Limit ing starts when value of UnitType | TIME 0 ms 0
Time Elapsed is 0.
Time
Monitor-
Monitor ing .Upper The elapsed time™" until mgnltor- Positive number or
Upper Limit ing ends when value of UnitType | TIME 0 ms 0
Time Elapsed is 0.
Time
Refer-
Monitor Mlnlmum The lower limit position of monitor- en.ce
Monitor- . ) Depends on data | units
Lower . . ing range when value of UnitType | LREAL 0
ing Posi- . type. for
Pos . is 1. .
tion moni-
toring
Refer-
Monitor MaX|.mum The upper limit position of the en.ce
Monitor- o Depends on data | units
Upper . . monitoring range when the value | LREAL 0
ing Posi- . . type. for
Pos ) of UnitType is 1. .
tion moni-
toring
Monitor-
LoadMin ing Start The lower limit of the load at the Depends on data | Load
; . o . LREAL L+ [0
Lower Point Mini- | monitoring start point. type. units
mum Load
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Name Meaning Description Data type Valid range Unit | Default
Monitor-
ing Start -
LoadMax . The upper limit of the load at the Depends on data | Load
Point Max- o . LREAL . |0
Lower . monitoring start point. type. units
imum
Load
Monitor-
LoadMin ing End The lower limit of the load at the Depends on data | Load
. . o . LREAL o [0
Upper Point Mini- | monitoring end point. type. units
mum Load
Monitor-
LoadMax ing End The upper limit of the load at the Depends on data | Load
Point Max- | o PP . LREAL P a2, |o
Upper . monitoring end point. type. units
imum
Load
ARRAY[0..9] OF
g:f;angle if:atagglz The rectangle area data. sPLA RECTA - | --- - -
DATA
The type of determination condi-
tion for trapezoid area data.
Alarm Alarm 0: Do not perform determination. | USINT Oto?2 0
Type Type :
1: Outside area
2: Inside area
Monitor-
Monitor ing Lower | The elapsed time™! until monitor- Positive number or
Lower Limit ing starts when value of UnitType | TIME 0 ms 0
Time Elapsed is 0.
Time
Monitor-
Monitor ing Upper | The elapsed time™" until monitor- Positive number or
Upper Limit ing ends when value of UnitType | TIME 0 ms 0
Time Elapsed is 0.
Time
Refer-
Monitor Mlnlmum The lower limit position of monitor- enF:e
Monitor- . . Depends on data | units
Lower . . ing range when value of UnitType | LREAL 0
ing Posi- . type. for
Pos . is 1. .
tion moni-
toring
Refer-
Monitor MaX|.mum The upper limit position of the enF:e
Monitor- o Depends on data | units
Upper . . monitoring range when the value | LREAL 0
ing Posi- . . type. for
Pos ) of UnitType is 1. .
tion moni-
toring
LoadMin Load Depends on data | Load
o Lower The lower limit of the load. LREAL P .o [0
Limit - type. units
Limit
LoadMax Load Depends on data | Load
. Upper The upper limit of the load. LREAL P o [0
Limit o type. units
Limit
Upper/Lo Refer-
we.r Moni- The upper/lower limit in-position en.ce
InPos toring range when the value of UnitType | LREAL 0.0 to 1000.0 units 15
Width Limit - 19 o ' ' for
In-posi- ' moni-
tion Width toring
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*1. This parameter gives the elapsed time from when execution of the function block starts.

*2. The unit of load is not specified in this function block. Uniquely set newtons (N) or % as a torque conversion value in the
user program that uses this function block.

Function

This function block executes single-axis program operation that combines multiple motion controls,
including position control, velocity control, torque control, and torque feedback control in combination
with the SingleAxisCtrl (Single-axis Control) function block.

This function block also performs the following.

Performs step load alarm determination for each step of the single-axis program operation.
Performs program load alarm determination through the entire single-axis program operation.

This section describes the following items.

Defining single-axis program operation that combines multiple single-axis motion controls
Step command data

Step completion condition

Connections with the SingleAxisCtrl (Single-axis Control) function block

Step load alarm determination

Program load alarm determination
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Defining Single-axis Program Operation That Combines Multiple
Single-axis Motion Controls

Use the PrgTable (Program Tables) in-out variable to define the single-axis program operation that
combines multiple single-axis motion controls.

Executed
in order.

PrgTable (Program Tables)

PrgTable is a structure array that gives the settings for a series of single-axis motion controls in
order of execution. The following conceptual diagram illustrates PrgTable.

PrgTable[1] | StepCmdData StepCompleteData
Control method: Absolute positioning Completion type: Target absolute position
Position set value: 100 Step timeout time: 10 s
Velocity set value: 10/s Target absolute position: 100
PrgTable[2] | StepCmdData StepCompleteData
Control method: CSV mode velocity control| Completion type: Target relative position
Position set value: 10 Step timeout time: 15 s
Velocity set value: 20/s Target relative position: 20
PrgTable[3] | StepCmdData StepCompleteData
Control method: Relative positioning Completion type: Target load
Position set value: 140 Step timeout time: 10 s
Velocity set value: 120/s Target load: 90 N
PrgTable[4] | StepCmdData StepCompleteData
Control method: Absolute positioning Completion type: Target velocity
Position set value: 50 Step timeout time: 15 s
Velocity set value: 200/s Target velocity: 20/s
/ :
PrgTable[50]| StepCmdData StepCompleteData
Control method: Decelerate to a stop Completion type: Target load
Position set value: 100 Step timeout time: 100 s
Velocity set value: 20/s Target load: 100 N

The members of PrgTable include StepCmdData (Step Command Data), StepCompleteData (Step
Completion Condition), and StepLoadAlarm (Step Load Alarm Conditions). Of these, step load
alarm determination is described below for StepLoadAlarm.

StepCmdData is a data set that describes aspects of individual motion controls, such as the control
method, position set value, and velocity set value.

StepCompleteData is a data set that describes the completion conditions for the motion controls that
are given in StepCmdData.

When single-axis program control is started, the motion control given in PrgTable[1].StepCmdData
is executed first. When the completion condition given in PrgTable[1].StepCompleteData is met, the
motion control given in PrgTable[2].StepCmdData is executed next. This function block is completed
(i.e.,Done is TRUE) if one of the following conditions is met.

» The condition satisfied PrgTable.StepCompleteData (Step Completion Condition) in the step for
which CtrICode is set to 0 (single-axis program operation completion).
(Example 1) In the step for which CtriCode is set to 0 (single-axis program operation completion)
and CompleteType is set to 0 (wait for completion of motion instruction), after the completion of
the MC_Stop instruction (CtrICode is set to 0) that is executed in the SingleAxisCtrl function block,
Done changes to TRUE and this function block is completed.
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(Example 2) In the step for which CtriCode is set to 0 (single-axis program operation completion)
and CompleteType is set to 1 (target absolute position), if the Position (Current Position) input
variable in this function block becomes to AbsolutePosition (i.e., a condition of end) according the
MC_Stop instruction executed in the SingleAxisCtrl function block, Done changes to TRUE and
this function block is completed.

» Controls up to PrgTable[50] are executed.

» Execution of the step specified with StartStepNo (Execution Start Step Number) is completed
when SingleMode is TRUE.

+ A timeout occurred during a step for which TimeOutNextStepNo is set to USINT#0.
» A step for which UnachievedNextStepNo is set to USINT#0 was not completed.

The stages of single-axis program operation given in the array elements of PrgTable are called
steps. Also, the element numbers in PrgTable are called the step numbers. The flow of a series of
steps is called the step sequence.

The PrgTable array size is 50. Therefore, you can set a maximum of 50 single-axis program opera-
tion steps.

Precautions for Safe Use

If UnachievedNextStepNo is set to 0 and the step completion conditions are not met, Done
changes to TRUE and this function block is completed. At this time, the MC_Stop (Stop)
instruction will not be executed for the next SingleAxisCtrl (Single-axis Control) function block.
Set UnachievedNextStepNo to a value other than 0 and specify the operation if the step com-
pletion conditions are not met.
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I Step Command Data

Specify the motion controls to execute for the steps with PrgTable.StepCmdData (Step Command

Data).

Specify the control methods for motion controls with Ctr/ICode (Control Method). If the value of CtrICode
is between 0 to 5, the motion control instructions or motion control in the SingleAxisCtrl (Single-axis
Control) function block that is connected after this function block are executed. The following table
gives the relation between the value of Ctr/Code, the control method, and the motion control instruction
that is executed in the SingleAxisCtrl (Single-axis Control) function block.

Value of CtriCode

Control method

Motion control instruction or motion control function

Single-axis program opera-

0 . . MC_Stop Instruction
tion completion
1 Absolute positioning MC_MoveAbsolute (Absolute Positioning) instruction
2 Relative positioning MC_MoveRelative (Relative Positioning) instruction
3 CSV mode velocity control | CSV mode velocity control
4 Torque control MC_TorqueControl (Torque Control) instruction
5 Torque feedback control Torque feedback control
6 Operation hold -
7 Skip -

® Operation Hold

When CtriCode is set to USINT#6, motion control instructions are not executed in the SingleAxisCirl
(Single-axis Control) function block. Therefore, the motion control instruction operation that was
executed in the previous step is held.

MC_Axis000
Velocity Profile

® Skip

Velocity A Step 1

control

CSV mode velocity : Operation

Step 2 Step 3
Relative positioning

' hold

- -~ -~

Time

If CtriCode is set to USINT#7, the function block immediately moves to the next step. This control
method is called skipping.

58
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I Step Completion Condition

Specify the completion conditions for the steps with PrgTable.StepCompleteData (Step Completion

Condition).

Specify the step completion type with Complete Type (Step Completion Type). The following table
shows the relation between the value of Complete Type and the step completion type.

Value of CompleteType

Step completion type

Wait for completion of motion instruction

Target absolute position

Target relative position

Target velocity

Target load or higher

Target load or lower

Step complete code match

Continuous detection of position load gradient

Continuous load decrease

O|o(N|oO|O|h~|WIN|—~|O

Continuous load increase

RN QN
N )

Continuous position control target

Wait

The meanings of the step completion types and the meaning of timeout are explained below.

® Wait for Completion of Motion Instruction (CompleteType = USINT#0)
When the MCCmdDone (Motion Instruction Completion) input variable changes to TRUE, the step is

ended.

This completion condition is selected when the completion of the motion control instruction (i.e.,
Done is TRUE) is used as a step completion condition.

® Target Absolute Position (CompleteType = USINT#1)

It is determined that the step is completed when the difference between the axis current position and
the value of AbsolutePosition (Target Absolute Position) is equal to or lower than the value of Step-
CompleteData.InPosWidth (Positioning In-position Width).

The following conceptual diagram illustrates reaching the target absolute position.

Position

AbsolutePosition

A

Current position
of the axis ~

StepCompleteData.InPosWidth

Step started.

Step ended. Time

Sysmac Library User’s Manual for Servo Press Library (W573) 59



SP_SingleAxisPrgOpr

60

® Target Relative Position (CompleteType = USINT#2)

It is determined that the step is completed when the difference between the axis current position and
the value of (Current position of the axis at the start of the step + RelativePosition (Target Relative
Position)) is less than or equal to the value of StepCompleteData.InPosWidth (Positioning In-position
Width).

The following conceptual diagram illustrates reaching the target relative position.

Position RelativePosition  StepCompleteData.InPosWidth

“:::::'_:::::::::::{Zéii:

~Current
position of ;
the axis

-

Step started. Step ended. Time

Target Velocity (CompleteType = USINT#3)

If the current velocity of the axis at the start of the step is lower than the value of StepComplete-
Data. Velocity (Target Velocity), it is determined that the step is completed when the current velocity
of the monitoring target is equal to or higher than the value of StepCompleteData. Velocity.

If the current velocity of the monitoring target at the start of the step is higher than the value of Step-
CompleteData. Velocity, it is determined that the step is completed when the current velocity of the
monitoring target is equal to or lower than the value of StepCompleteData.Velocity.

However, step completion is only determined when the current position of the monitoring target is
between (MonitorMinPos (Minimum Monitoring Position) + StepCompleteData.InPosWidth (Posi-
tioning In-position Width)) and (MonitorMaxPos (Maximum Monitoring Position) - StepComplete-
Data.InPosWidth). If the step is not completed even when the current position of the monitoring
target exceeds MonitorMinPos - StepCompleteData.InPosWidth, the step is ended immediately, and
processing moves to the step specified with UnachievedNextStepNo (Step Number When Step Not
Completed). The single-axis program operation ends if UnachievedNextStepNo is USINT#O.

The following conceptual diagram illustrates reaching the target velocity.

Step completion StepCompleteData.InPosWidth
determination range

Velocity —r i
! ¥ ¥

StepCompleteData.Velogity |-------t4=-=--==--zz-- -5 v
¥ \"\:Step ended.

Step started. —_| ~"Current velocity of
i1 the monitoring
11 target
f | Position
MonitorMinPos MonitorMaxPos
It is determined that the step is completed when MonitorMinPos = MonitorMaxPos, regardless of the

current position of the monitoring target.
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® Target Load or Higher (CompleteType = USINT#4)

If the current load of the monitoring target is equal to or higher than the value of StepComplete-
Data.Load (Target Load), it is determined that the step is completed.

However, step completion is only determined when the current position of the monitoring target is
between (MonitorMinPos (Minimum Monitoring Position) + StepCompleteData.InPosWidth (Posi-
tioning In-position Width)) and (MonitorMaxPos (Maximum Monitoring Position) - StepComplete-
Data.InPosWidth). If the step is not completed even when the current position of the monitoring
target exceeds MonitorMinPos — StepCompleteData.InPosWidth, the step is ended immediately,
and processing moves to the step specified with UnachievedNextStepNo (Step Number When Step
Not Completed). The single-axis program operation ends if UnachievedNextStepNo is USINT#O.

The following conceptual diagram illustrates being equal to or higher than the target load.

Step completion StepCompleteData.InPosWidth
determination range

Load value ——

A v / Step ended.

StepCompleteData.Load f-------+--mmmnmmmnnmmnnns

V:Current load value of :
+ ithe monitoring target : |

Step started. —___ |

I | Position
MonitorMinPos MonitorMaxPos
It is determined that the step is completed when MonitorMinPos = MonitorMaxPos, regardless of the
current position of the monitoring target.
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® Target Load or Lower (CompleteType = USINT#5)

If the current load of the monitoring target is equal to or lower than the value of StepComplete-
Data.Load (Target Load), it is determined that the step is completed.

However, step completion is only determined when the current position of the monitoring target is
between (MonitorMinPos (Minimum Monitoring Position) + StepCompleteData.InPosWidth (Posi-
tioning In-position Width)) and (MonitorMaxPos (Maximum Monitoring Position) - StepComplete-
Data.InPosWidth). If the step is not completed even when the current position of the monitoring
target exceeds MonitorMinPos — StepCompleteData.InPosWidth, the step is ended immediately,
and processing moves to the step specified with UnachievedNextStepNo (Step Number When Step
Not Completed). The single-axis program operation ends if UnachievedNextStepNo is USINT#O.

The following conceptual diagram illustrates being equal to or lower than the target load.

Step completion StepCompleteData.InPosWidth
determination range

Load value —"-"— T
A b ¥
Step started. —___] o o
+ 1Current load value of :

«ithe monitoring target 1 .

/ Step ended.

StepCompleteData.Load |------- R

i 1 Prosition
It is determined that the step is completed when MonitorMinPos = MonitorMaxPos, regardless of the
current position of the monitoring target.

Step Complete Code Match (CompleteType = USINT#6)

It is determined that the step is completed when the value of the StepCompleteCode (Step Com-
plete Code) input variable in this function block matches the value of StepCompleteData.StepCom-
pleteCode (Step Complete Code Set Value).

Use this when you want to end the step under any conditions.
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® Continuous Detection of Position Load Gradient (CompleteType = USINT#7)

The position load gradient is defined with the following formula.

Load for the current task period - Load for the previous task period

Position load gradient = — . — . .
Current position in the current task period - Current position in the previous task period

It is determined that the step is completed when the relation between the current load gradient and
the value of InflPointGradient (Position Load Gradient) satisfies the following formula in consecutive
task periods for more than InflPointGradientCount (Number of Consecutive Position Load Gradi-
ents).

* InflPointGradient > 0
Position load gradient > InflPointGradient

* InflPointGradient < 0
Position load gradient < InfIPointGradient

However, step completion is only determined when the current position of the monitoring target is
between (MonitorMinPos (Minimum Monitoring Position) + StepCompleteData.InPosWidth (Posi-
tioning In-position Width)) and (MonitorMaxPos (Maximum Monitoring Position) - StepComplete-
Data.InPosWidth). If the step is not completed even when the current position of the monitoring
target exceeds MonitorMinPos — StepCompleteData.InPosWidth, the step is ended immediately,
and processing moves to the step specified with UnachievedNextStepNo (Step Number When Step
Not Completed). The single-axis program operation ends if UnachievedNextStepNo is USINT#0.

The following conceptual diagram illustrates a continuous detection of position load gradient.

Current load value of Step completion StepCompleteData.InPosWidth
the monitoring target ~ determination range

—_—

Load value —"-“— T
A o i Step ended.
/ The number of consecutive task periods with a
/ gradient that exceeds InflPointGradient equals
InflPointGradientCount or higher.
\ Previous task period

Step started. —__|

f f I;osition
MonitorMinPos MonitorMaxPos
It is determined that the step is completed when MonitorMinPos = MonitorMaxPos, regardless of the

current position of the monitoring target.
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® Continuous Load Decrease (CompleteType = USINT#8)

It is determined that the step is completed when the load decreases to less than the load of the pre-
vious task period consecutively for the number of times or more than LoadDecreaseCount (Number

of Consecutive Load Decreases Threshold).

However, it is determined that the step is completed only when the elapsed time from the start of the
step is between MonitorStartTime (Monitoring Start Time) and MonitorEndTime (Monitoring End
Time). If the step is not completed even when the elapsed time exceeds MonitorEndTime, the step
is ended immediately, and processing moves to the step specified with UnachievedNextStepNo
(Step Number When Step Not Completed). The single-axis program operation ends if Unachieved-

NextStepNo is USINT#O.
The following conceptual diagram illustrates a continuous load decrease.

Step completion
Currentload for jetermination range

the axis ' ' .
«7The load decrease continues for LoadDecreaseCount

Load value or more times.

—— Step ended.

MonitorStartTime MonitorEndTime ETapsed time

It is determined that the step is completed when MonitorStartTime = MonitorEndTime, regardless of
the elapsed time from the start of the step.
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® Continuous Load Increase (CompleteType = USINT#9)

It is determined that the step is completed when the load increases to higher than the load of the
previous task period consecutively for the number of times or more than LoadIncreaseCount (Num-
ber of Consecutive Load Increases Threshold).

However, it is determined that the step is completed only when the elapsed time from the start of the
step is between MonitorStartTime (Monitoring Start Time) and MonitorEndTime (Monitoring End
Time). If the step is not completed even when the elapsed time exceeds MonitorEndTime, the step
is ended immediately, and processing moves to the step specified in UnachievedNextStepNo (Step
Number When Step Not Completed). The single-axis program operation ends if UnachievedNext-
StepNo is USINT#O.

The following conceptual diagram illustrates a continuous load increase.

Current load for ~ Step completion
the axis idetermination range

———

Load value

,_é__Step ended.

\:\

H The load increase continues for LoadIncreaseCount
or more times.

MonitorStartTime MonitorEndTime ETapsed time
It is determined that the step is completed when MonitorStartTime = MonitorEndTime, regardless of
the elapsed time from the start of the step.

® Continuous Position Control Target (CompleteType = USINT#10).

When CtriCode is set to USINT#1 (absolute positioning) or CtriICode is set to USINT#2 (relative
positioning), you can perform continuous position control by setting the value of StepCmdData.Buf-
ferMode (Buffer Mode Selection) to one of the following: _mcBlendingLow (Blending Low), _mc-
BlendingPrevious (Blending Previous), _mcBlendingNext (Blending Next), or _mcBlendingHigh
(Blending High).

To perform continuous position control, set the step complete condition to continuous position con-
trol target.

® Wait (CompleteType = USINT#11)

After the step starts, it is determined that the step is completed when the time set in WaitTime (Wait
Time) has elapsed. If the value of WaitTime is higher than the value set in TimeOut (Step Timeout
Time), the step will time out when the time set in TimeOut has elapsed from the start of the step.

® Timeout

If the step is not completed even if the time set in TimeOut (Step Timeout Time) has elapsed from
the start of the step, it will be determined that the step timed out. If a timeout occurs, the process
moves to the step specified in TimeOutNextStepNo (Step Timeout Next Step Number). The sin-
gle-axis program operation ends when TimeOutNextStepNo is USINT#O0.

Precautions for Safe Use

If TimeOutNextStepNo is set to 0 and the step timeout occurs, Done changes to TRUE and this
function is completed. At this time, the MC_Stop (Stop) instruction will not be executed for the
next SingleAxisCtrl (Single-axis Control) function block. Set TimeOutNextStepNo to a value
other than 0 and specify the operation if the step timeout occurs.
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Connections with the SingleAxisCtrl (Single-axis Control) Function
Block

When this function block is executed in a user program, the SingleAxisCtrl (Single-axis Control) func-
tion block is connected as the next function block.

The role of this function block is to output MCCmdExec (Motion Function Block Execution Trigger) and
SingleCmdProfile (Single-axis Command Profile) to the SingleAxisCtrl (Single-axis Control) function
block at the appropriate timing for each step.

MCCmdExec is the execution trigger for the SingleAxisCitrl (Single-axis Control) function block.

SingleCmdProfile is a data set that describes the single-axis motion control for each step. The Single-
AxisCtrl (Single-axis Control) function block interprets SingleCmdProfile, and executes single-axis
motion control for each step.

A simplified connection between this function block and the SingleAxisCtrl (Single-axis Control) func-
tion block is given in the following figure. The following table gives the three signal lines to connect.

Signal line in the connected SingleAxisCtrl (Single-Axis Control)

Signal line in this function block function block

MCCmdExec[0] Execute
SingleCmdProfile SingleCmdProfile
SingleCmdProfileNo SingleCmdProfileNo
SP_SingleAxisPrgOpr SingleAxisCtrl
SingleCmdProfile SingleCmdProfile
SingleCmdProfileNo MCCmdExec Execute SingleCmdProfileNo
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® Valid Ranges of SingleCmdProfile (Single-axis Command Profile) Members

The valid ranges for SingleCmdProfile (Single Command Profile) depend on the value of CtriCode
(Control Method). The following table shows the relationship between the value of CtriCode and the
valid ranges of the members.

Also, the values listed in the following table are the same as those for the valid ranges of StepCmd-
Data (Step Command Data). Three hyphens (---) in the table mean that any setting will be disabled.

Value of CtriICode

1: Absolute
Member 0: Deceleration positioning 3: Velocity con- 4: Torque control 5: Torque
stop 2: Relative trol : 9 feedback control
positioning
s Positive number, nega-
Position --- . - --- -
tive number or 0
. » P03|t|ye number, Positive number Positive number
Velocity - Positive number negative number

or0

or0

or0

Acceleration

Positive number or 0

Positive number
or0

Deceleration

Positive number
or0

Positive number or 0

Positive number
or0

Positive number

Jerk Positive number or 0 - - -
or0
_mcPositiveDirection
_mcShortestWay chPositiveDirec-
ion
Direction - _mcNegativeDirection - . ) -
o _mcNegativeDi-

_mcCurrentDirection rection

_mcNoDireciton

_mcAborting

_mcBuffered

) _mcBlendingLow _mcAborting

BufferMode _mcAborting ) .

_mcBlendingPrevious _mcBuffered

_mcBlendingNext

_mcBlendingHigh

-1,000.0 to
Torque - -—- -—- 0 to 1000.0 1,000.0
TorqueRam N N N Positive number Positive number
q P or0 or0

TorqueLimit
Positive TRUE or FALSE TRUE or FALSE TRUE or FALSE TRUE or FALSE TRUE or FALSE
Enable
TorqueLimit
Negative TRUE or FALSE TRUE or FALSE TRUE or FALSE TRUE or FALSE TRUE or FALSE
Enable
TorqueLimit 0.00r0.1to 0.0 or0.1to 0.00r0.1to 0.0 or0.1to
PositiveVal | 1000.0 0.0 0r0.1101000.0 1000.0 1000.0 1000.0
TorqueLimit 0.00r0.1to 0.0 or0.1to 0.00r0.1to 0.0 or0.1to
NegativeVal | 1000.0 0.0 0r0.1101000.0 1000.0 1000.0 1000.0
TorqueFbk . N N . 1
Params

*1. For details, refer to Torque Feedback Control Function on page 162.
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I Step Load Alarm Determination

Error determination is performed for the axis current position and load for each step in a single-axis pro-
gram operation. This function is called step load alarm determination. Also, an error that occurs is
known as a step load alarm. When a step load alarm occurs, the StepLoadAlarmOut (Step Load Alarm)
output variable changes to TRUE.

® Settings for Step Load Alarm Conditions

Step load alarm determination conditions are set for each step with StepLoadAlarm (Step Load
Alarm Conditions).

® StepAlarmType (Step Load Alarm Determination Type)

StepAlarmType (Step Load Alarm Determination Type) indicates the type of step load alarm determi-
nation for the step. The following table shows the relation between the value of StepAlarmType and
the step load alarm determination type.

Value of StepAlarmType Step load alarm determination type
0 Do not perform step load alarm determination.*
1 Perform determination while step execution is in progress.
2 Perform determination when step is completed.

*1. The value of StepLoadAlarmOut is always FALSE.
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® Perform Determination While Step Execution Is in Progress (StepAlarmType

= USINT#1)
If StepAlarmType is set to USINT#1, determination is performed while the step is in progress.

Load error determination is performed for the step in progress when the current position of the axis
is between (MonitorMinPos (Monitoring Range Minimum Position) + StepLoadAlarm.InPosWidth
(Upper/Lower Monitoring Limit In-position Width)) and (MonitorMaxPos (Monitoring Range Maxi-
mum Position) — StepLoadAlarm.InPosWidth).

Error determination is not performed when the current position of the axis is not between (MonitorM-
inPos + StepLoadAlarm.InPosWidth) and (MonitorMaxPos — StepLoadAlarm.InPosWidth). If that is
the case, the value of StepLoadAlarmOut changes to FALSE.

The following table shows the relation between the current position of the axis, the load, and the
value of StepLoadAlarmOut.

" . Value of Step-
Current position of the axis Load value LoadAlarmOut
Less than (MonitorMinPos + StepLoadA-
larm.InPosWidth) FALSE
) . Less than MonitorMinLoad TRUE
Between (MonitorMinPos + StepLoadA- Between MonitorMinLoad and
larm.InPosWidth) and (MonitorMaxPos - StepLoad- . . . FALSE
) MonitorMaxLoad, inclusive
Alarm.InPosWidth) -
Greater than MonitorMaxLoad. TRUE
Greater than '(Mon/torMaxPos — StepLoadA- . FALSE
larm.InPosWidth)

The relations given in the above table are illustrated in the following diagram.

StepLoadAlarm.InPosWidth

Load value —— ——
Ao :
MonitorMaxLoad b----- . ! [ ] StepLoadAlarmOut = TRUE

StepLoadAlarmOut = FALSE

MonitorMinLoad  }----- i 1

i TEPEY RSP S EPRFRIEPEPEE _ _ N\ - = =

MonitorMinPos MonitorMaxPos Current position
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® Perform Determination When Step Is Completed (StepAlarmType = USINT#2)
If StepAlarmType is set to USINT#2, determination is performed when the step is completed.

Error determination is performed for the current position of the axis and the load when the step is
completed. The value of StepLoadAlarmOut changes to FALSE until the step is completed. The fol-
lowing table shows the relation between the current position of the axis, the load, and the value of
StepLoadAlarmOut when the step is completed.

i . Value of Step-
Current position of the axis Load value LoadAlarmOut
Less than (MonitorMinPos + StepLoadA- . TRUE
larm.InPosWidth)
. . Less than MonitorMinLoad TRUE
Between (MonitorMinPos + StepLoadA- Between MonitorMinLoad and
larm.InPosWidth) and (MonitorMaxPos - StepLoad- . . . FALSE
) MonitorMaxLoad, inclusive
Alarm.InPosWidth) -
Greater than MonitorMaxLoad. TRUE
Greater than (MonitorMaxPos — StepLoadA- N TRUE
larm.InPosWidth)
The relations given in the above table are illustrated in the following diagram.
StepLoadAlarm.InPosWidth
Load value _"‘"— e
A o e
MonitorMaxLoad -----E-E ---------------------- ,: E I:I StepLoadAlarmOut = TRUE
: ¥ StepLoadAlarmOut = FALSE
MonitorMinLoad |- - -- - SSSSUS i
MonitorMinPos MonitorMaxPos Current position

I Program Load Alarm Determination

The function block determines load and current position errors throughout an entire single-axis program
operation. This function is called program load alarm determination. Also, an error that occurs is known
as a program load alarm. When a program load alarm occurs, the PrgLoadAlarmOut (Program Load
Alarm) output variable changes to TRUE.

® Setting Program Load Alarm Conditions

Set the conditions for program load alarm determination with the PrgLoadAlarm (Program Load
Alarm Conditions) in-out variable.
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® PrgAlarmType (Program Load Alarm Determination Type)

PrgAlarmType (Program Load Alarm Determination Type) indicates the type of program load alarm
determination. The following table shows the relation between the value of PrgAlarmType and the
program load alarm determination type.

Value of PrgAlarmType Program load alarm determination type
0 Do not perform program load alarm determination.*1
1 Trapezoid area determination
2 Rectangle area determination

*1. The value of PrgLoadAlarmOut is always FALSE.

Trapezoid Area Determination
Trapezoid area determination is performed when PrgAlarmType is set to USINT#1.

The trapezoid area is evaluated for errors that result from the relation between the trapezoid area
and the load. Trapezoid area determination is performed when the time that has elapsed from the
start of execution of this function block is between MonitorUpperTime (Monitoring Upper Limit
Elapsed Time) and MonitorLowerTime (Monitoring Lower Limit Elapsed Time), inclusive.

The trapezoid area must be enclosed within the following four points: LoadMaxUpper (Monitoring
End Point Maximum Load) and LoadMinUpper (Monitoring End Point Minimum Load) at the maxi-
mum elapsed time, and LoadMaxLower (Monitoring Start Point Maximum Load) and LoadMinLower
(Monitoring Start Point Minimum Load) at the minimum elapsed time.

The following conceptual diagram illustrates the trapezoid area.

Load value
A
il I /?/ Trapezoid area
LoadMaxLower |------- °
LoadMinUpper  }------- ____________________ ¢
LoadMinLower |7=7"""" Q .

MonitorLowerTime  MonitorUpperTime Elapsed time

You can set the current position of the axis as the reference type to evaluate outside the time
elapsed from the execution of this function block. To do so, read the above figure as if MonitorUp-
perTime were replaced with (MonitorUpperPos + PrgLoadAlarm.InPosWidth) and MonitorLower-
Time as if it were replaced with (MonitorLowerPos — PrgLoadAlarm.InPosWidth).

Set the reference type to evaluate with UnitType (Standard Type), as given in the following table.

Value of UnitType Standard type for determination
0 Elapsed time from start of execution of the function block
1 Current position of the axis
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You can select whether to perform error determination when the load is within the trapezoid area or
when the load is outside the trapezoid area. The following table shows how to set AlarmType (Alarm
Type) to specify whether error determination is performed inside or outside the area.

Value of AlarmType Area for error determination
0 Do not perform program load alarm determination.*!
1 Outside area
2 Inside area

*1. The value of PrgLoadAlarmOut is always FALSE.

Load error determination is not performed when the elapsed time is not between MonitorUpperTime
and MonitorLowerTime, inclusive. If that is the case, the value of PrgLoadAlarmOut changes to
FALSE.

The following table shows the relation between the elapsed time, the value of AlarmType, the load,
and the value of PrgLoadAlarmOut.

. Value of Value of PrgLoad-
Elapsed time AlarmTyps Load value Alarm gu ¢

Less than MonitorLowerTime - - FALSE
1 Outside area TRUE

Between MonitorLowerTime and MonitorUp- Inside area FALSE

perTime, inclusive 9 Outside area FALSE
Inside area TRUE

Greater than MonitorUpperTime -—- - FALSE

The relations given in the above table are illustrated in the following diagram.
» AlarmType = USINT#1

Load value
\
LoadMaxUpper ---====--==--memmmmemnnao °
LoadMaxLower |------- ® |:| PrgLoadAlarmOut = TRUE
LoadMinUpper  }------- S ¢ PrgLoadAlarmOut = FALSE
LoadMinLower |=7"°" e

MonitorLowerTime  MonitorUpperTime E|apsed time
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* AlarmType = USINT#2

Load value
A
LoadMaxUpper F---------cmmmmmmmeeeaaoo s )
LoadMaxLower |------- [ ] |:| PrgLoadAlarmOut = TRUE
LoadMinUpper f------- T ¢ PrgLoadAlarmOut = FALSE
LoadMinLower |777""" 4

MonitorLowerTime  MonitorUpperTime Elapsed time

TrapezoidData (Trapezoid Area) is a size 5 array. Therefore, you can set a maximum of five trape-
zoid areas.

Rectangle Area Determination
Rectangle area determination is performed when PrgAlarmType is USINT#2.

Rectangle area determination is evaluated for errors that result from the relation between the rectan-
gle area and the load. Rectangle area determination is performed when the time that has elapsed
from the start of execution of this function block is between MonitorUpperTime (Monitoring Upper
Limit Elapsed Time) and MonitorLowerTime (Monitoring Lower Limit Elapsed Time).

The rectangle area must be enclosed within the following four straight lines: MonitorUpperTime
(Monitoring Upper Limit Elapsed Time) and MonitorLowerTime (Monitoring Lower Limit Elapsed
Time) of the elapsed time, and LoadMaxLimit (Load Upper Limit) and LoadMinLimit (Load Lower
Limit) of the elapsed time. The following conceptual diagram illustrates the rectangle area.

Load value
A
LoadMaxLimit ------ x /°/ Rectangle area
LoadMinLimit |------ " """""""""" .

MonitorLowerTime  MonitorUpperTime E|apsed time
You can set the current position of the axis as the reference type to evaluate outside the time
elapsed from the execution of this function block. To do so, read the above figure as if MonitorUp-
perTime were replaced with (MonitorUpperPos + PrgLoadAlarm.InPosWidth) and MonitorLower-
Time as if it were replaced with (MonitorLowerPos — PrgLoadAlarm.InPosWidth).

Set the reference type to evaluate with UnitType (Standard Type), as given in the following table.

Value of UnitType Standard type for determination
0 Elapsed time from start of execution of the function block
1 Current position of the axis
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You can select whether to perform error determination when the load is within the rectangle area or
when the load is outside the rectangle area. The following table shows how to set AlarmType (Alarm
Type) to specify whether error determination is performed inside or outside the area.

Value of AlarmType Area for error determination
0 Do not perform program load alarm determination.”
1 Outside area
2 Inside area

*1. The value of PrgLoadAlarmOut is always FALSE.

Load error determination is not performed when the elapsed time is not between MonitorUpperTime
and MonitorLowerTime, inclusive. If that is the case, the value of PrgLoadAlarmOut changes to
FALSE.

The following table shows the relation between the elapsed time, the value of AlarmType, the load,
and the value of PrgLoadAlarmOut.

. Value of Value of PrgLoad-
Elapsed time AlarmTyps Load value Alarm gu ¢
Less than MonitorLowerTime - - FALSE
1 Outside area TRUE
Between MonitorLowerTime and MonitorUp- Inside area FALSE
perTime, inclusive 9 Outside area FALSE
Inside area TRUE
Greater than MonitorUpperTime -—- - FALSE

The relations given in the above table are illustrated in the following diagram.
» AlarmType = USINT#1

Load v‘?Iue
LoadMaxLimit [-------

®
: [] PrgLoadAlarmOut = TRUE
LoadMinLimit }------- PO ¢ PrgLoadAlarmOut = FALSE

-

-

MonitorLowerTime  MonitorUpperTime E|apsed time
* AlarmType = USINT#2

Load \/‘?Iue
LoadMaxLimit f-------

®
I [] PrgLoadAlarmOut = TRUE
LoadMinLimit }------- PR é PrgLoadAlarmOut = FALSE

-
-

MonitorLowerTime  MonitorUpperTime E|apsed time

RectangleData (Rectangle Data) is a size 10 array. Therefore, you can set a maximum of 10 rectan-
gle areas.
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I Meanings of Variables

The meanings of the other variables are described below.

® StartStepNo (Execution Start Step Number)

This variable is used to specify the step number to start execution of single-axis program operation.
For example, if StartStepNo is set to USINT#4, the execution of the operation starts from Prg-
Table[4].

However, if StartStepNo is set to USINT#0, the function block is ended immediately and single-axis
program operation is not executed.

® SingleMode (Single Mode)

The execution of only a certain step without execution of a step sequence set with PrgTable (Pro-
gram Tables) is called Single Mode. If you change the value of SingleMode (Single Mode) to TRUE
and execute this function block, only the step specified with StartStepNo (Execution Start Step Num-
ber) is executed and execution of this function block is ended.

® Position (Current Position), Velocity (Current Velocity), and Load (Current
Load)

These variables are used to input the current position monitor, the current velocity monitor, and the
current load monitor for the controlled system. These values are used in step completion determina-
tion, step load alarm determination, and program load alarm determination.

® MCCmdDone (Motion Instruction Completion)

This variable indicates when execution of the current motion control instruction is completed. It is
used to set waiting for motion instruction completion as a condition for completion of a step.

It is determined that the step is completed when the value of MCCmdDone (Motion Instruction Com-
pletion) is TRUE.

® StepCompleteCode (Step Complete Code)

This variable is used to set step complete code match as a condition for completion of a step.

It is determined that the step is completed when the value of the StepCompleteCode (Step Com-
plete Code) matches the value of StepCompleteData.StepCompleteCode (Step Complete Code Set
Value). For details on step completion conditions, refer to Step Completion Condition on page 59.

® SingleCmdProfileNo (Single-axis Command Profile Number)

When you consecutively execute multiple single-axis motion control instructions, this number indi-
cates the ordinal number of the current single-axis motion control instruction. Connect this variable
to the SingleCmdProfileNo output variable in the SingleAxisCtrl (Single-axis Control) function block.

® MCCmdExec (Motion Function Block Execution Trigger)

An execution trigger for the SingleAxisCtrl (Single-axis Control) function block that connects to the
SP_SingleAxisPrgOpr function block is output to MCCmdExec[0]. Connect MCCmdExec[0] to the
Execute input variable in the SingleAxisCtrl (Single-axis Control) function block.
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SingleCmdProfile (Single-axis Command Profile)

SingleCmdProfile is a data set that describes the single-axis motion control for each step and it is
input to the SingleAxisCtrl (Single-axis Control) function block.

Connect this variable to the SingleCmdProfile in-out variable in the SingleAxisCtrl (Single-axis Con-
trol) function block.

CurrentStepNo (Current Step Number)
This variable gives the number of the current step. When single-axis program operation is stopped,
the final output value is retained.

ExtrOutputCode (External Output Code)

This is the external output code that is set with PrgTable.ExtrOutputCode (External Output Code).
The code is output in the next task period for each step that is completed. Use it when you want to
detect the completion of a specific step from outside the function block.

StepExec (Step Start Trigger)

This variable is used to notify the next function block that a step has started. Every time a step is
started, its value changes to TRUE for one task period.

StepCompleted (Step Completed Trigger)

This variable is used to notify the next function block that a step has ended. Every time a step is
ended, its value changes to TRUE for one task period.
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I Timing Charts

The timing charts for the SP_SingleAxisPrgOpr function block are given together with the timing charts
for the SingleAxisCtrl (Single-axis Control) function block that is connected after it.

The following timing chart shows the operation patterns given in the sample programming of this func-
tion block. The behavior of output variables in the SingleAxisCtrl (Single-axis Control) function block will
change according to the settings of PrgTable (Program Tables).

® Normal End

Busy (Executing) changes to TRUE when Execute in the function block changes to TRUE. If
MCCmdExec (Motion Function Block Execution Trigger) changes to TRUE in the same task
period, Busy (Executing) in the SingleAxisCtrl (Single-axis Control) function block also changes to
TRUE.

When the step sequence is completed, the execution of the function block is ended. When Busy
changes to FALSE, Done changes to TRUE. The example in the following figure uses four steps.

Step completion determination is performed based on StepCompleteData (Step Completion Con-
dition), so the completion of the execution of the SingleAxisCtrl (Single-axis Control) function
block may lag behind the completion of the execution of the SP_SingleAxisPrgOpr function block.

ExtrOutputCode (External Output Code) is output when execution of the next step after the com-
pleted step starts.

The value of ExtrOutputCode (External Output Code) in the final step is retained even after Done
changes to TRUE.

SP_SingleAxisPrgOpr FB

TRUE
Execute FALSE |_|

o I | |
’ L

bone TRUE

FALSE . |
MCCmdExec]0] litEE rj B M
ExtrOutputCode _( 0 X X 2 X 3 X 4

SingleAxisCtrl FB

TRUE ' '
Execute FALSE |_| | —| |_|
TRUE
Busy ralsE | L
TRUE D
CommandAborted FALSE
Velocity
MC_Axis000

Velocity Profile

-

-

> —— Time

Step No.1
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® Aborting Execution
The following timing chart gives an example when executing the MC_Stop (Stop) instruction at the
same time as Abort in this function block is executed.
* When the value of Abort is changed to TRUE, the processing is aborted.

* The value of ExtrOutputCode (External Output Code) that is being output when processing is
aborted is retained even after processing is aborted.

SP_SingleAxisPrgOpr FB

Execute lﬁthE |_|

TRUE i

Abort palsE rw
TRUE

Busy  rarsE ___|

bone  TRUE
FALSE i
TRUE !

CommandAborted -\ "o : —|
TRUE
MCCmdExecl0] RV {1 r1

ExtrOutputCode _( 0 X 1

SingleAxisCtrl FB

TRUE i :
Execute FALSE —| |_| ,
TRUE ' —
Busy palsE | L—[ﬁ il
TRUE - A
CommandAborted FALSE | ! ! I—|

MC_Stop Instruction

TRUE i S
Execute FALSE ! |_|
Velocity i L '
MC_Axis000 5 SR
Velocity Profile 5 L
/ \ .
: L - Time
Step No.1 Step No.2
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The following timing chart gives an example when a control method outside the range is specified to
StepCmdData (Step Command Data) in the third step of PrgTable (Program Tables).

« If an error occurs during execution of this function block, Error changes to TRUE for two task peri-

ods. You can find out the cause of the error by referring to the values output by ErrorlD (Error
Code) and ErrorIDEx (Expansion Error Code).

* The value of ExtrOutputCode (External Output Code) that is being output when an error occurs is
retained even after the function block is ended for the error.

SP_SingleAxisPrgOpr FB

TRUE
Execute FALSE |_|
Busy TRUE
Y FALSE ___|
TRUE .
Done  pal'sE ;
TRUE
Error - caLSE 5 |
ErroriD — 1640000 X 1643C4A
ErrorlDEXx —] 16#0000 0000 by 16#0003 0003
TRUE ' !
MCCmdExecl0] RV [1 rw :
ExtrOutputCode _( 0 X 1 X‘ 2

SingleAxisCtrl FB

]

TRUE

Execute FALSE |

TRUE '

Busy FaLSE — | LJ |

TRUE ' P
CommandAborted FALSE
Velocity

MC_Axis000

Velocity Profile
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Precautions for Correct Use

80

Connect the SingleCmdProfileNo (Single-axis Command Profile Number) output variable in the Sin-
gleAxisCtrl (Single-axis Control) function block to the SingleCmdProfileNo (Single-axis Command
Profile Number) input variable in the SP_SingleAxisPrgOpr function block. If you do not connect
these variables, step sequence progress management may not be normal when you perform contin-
uous position control (i.e., blending).

Execute the SP_SingleAxisPrgOpr function block and the SingleAxisCtrl (Single-axis Control) func-

tion block in the same task when you connect these two function blocks. If these two function blocks
are executed in the different task, the motion control may not be correctly executed.

Even if execution ends before the PrgTable[50] step, the MC_Stop (Stop) instruction will not be exe-
cuted for the next SingleAxisCtrl (Single-axis Control) function block.

 If CtriCode is set to USINT#6 (operation hold) and the motion control instruction for the previous step

is not completed, the operation continues at the set value of the motion control instruction for the pre-
vious step.

» If CompleteType is set to USINT#1 (target absolute position), measurement positions from an exter-

nal sensor or other measurement device are input to Position (Current Position). If the measurement
position cannot follow the target value, it may be determined that the step is completed immediately
after the step starts. Make adjustments so that the measurement position can follow the target value.

» If CompleteType is set to USINT#3 (target velocity), input the command current velocity to Velocity

(Current Velocity).

» If CompleteType is set to USINT#1 (target absolute position) or USINT#2 (target relative position),

measurement positions from an external sensor or other measurement device are input to Position
(Current Position). If noise or other disturbances are present, it may be determined that the step is
completed immediately after the step starts. In cases like this, change the step completion conditions.

» To perform continuous position control (i.e., blending), set CompleteType to USINT#10 (continuous

position control target). If the step completion condition is set to any other setting, step sequence
progress management may not be normal.

* When CtriCode is set to USINT#1 (absolute positioning) or CtriCode is set to USINT#2 (relative posi-

tioning), you can perform continuous position control by setting the value of StepCmdData.Buffer-
Mode (Buffer Mode Selection) to one of the following: _mcBlendingLow (Blending Low),
_mcBlendingPrevious (Blending Previous), _mcBlendingNext (Blending Next), or _mcBlendingHigh
(Blending High). However, the following restrictions apply:

a) All values must be the same in Buffer Mode.
b) There must be no more than 10 continuous position control instructions.

Precautions for Safe Use

« If you use TorqueLimitPisitive Val (Positive Torque Limit) or TorqueLimitNegativeVal (Negative
Torque Limit) in this function block, make sure to connect the TorqueLimitParam (Torque
Limit Settings) output variable in the SingleAxisCtrl (Single-axis Control) function block that is
combined with this function block to the MC_SetTorqueLimit (Set Torque Limit) instruction.

+ If execution of the SP_SingleAxisPrgOpr function block is aborted, function blocks used in
combination with it, such as the SingleAxisCtrl (Single-axis Control) function block, will not
stop. Create a user program that stops axis processing when the SP_SingleAxisPrgOpr func-
tion block is aborted.

+ If the SP_SingleAxisPrgOpr function block ends in error, function blocks used in combination
with it, such as a SingleAxisCtrl (Single-axis Control) function block, will not stop. Create a
user program that stops axis processing when the SP_SingleAxisPrgOpr function block ends
in an error.

Sysmac Library User’s Manual for Servo Press Library (W573)



SP_SingleAxisPrgOpr

Troubleshooting
The error codes, expansion error codes, status, descriptions, and corrections are given in the following
table.
Error code Expancs:z: error Status Description Correction
16#0000 16#00000000 Normal end
16#3C4A 16#00000001 Execution start The value of StartStepNo (Exe- | Check the valid range of the
step number cution Start Step Number) value of StartStepNo (Execu-
range exceeded | exceeded the valid range. tion Start Step Number) and set
the value within the valid range.
16#00000002 Next step num- | The value of NextStepNo (Next | Check the valid range of the
ber range Step Number) exceeded the value of NextStepNo (Next Step
exceeded valid range. Number) and set the value
within the valid range.
16#00000000031 | Control method | The value of CtriCode (Control | Check the valid range of the
range exceeded | Method) is outside the valid value of CtrICode (Control
range. Method) and set the value
within the valid range.
16#00000004 Incorrect task An attempt was made to exe- Execute this function block in a
setting cute this function block in a task | primary periodic task or a peri-
period which is not a primary odic task.
task period or a periodic task.
16#3C4B 16#00000000001°1 | Step timeout The value of TimeOut (Step Check the valid range of the
time out of range | Timeout Time) is outside the value for TimeOut (Step Time-
valid range. out Time) and set the value
within the valid range.
16#0000000002°1 | Step timeout The value of TimeOutNext- Check the valid range of the
next step num- StepNo (Step Timeout Next value for TimeOutNextStepNo
ber out of range | Step Number) is outside the (Step Timeout Next Step Num-
valid range. ber) and set the value within the
valid range.
16#000000000031 | lllegal monitor- | The value of MonitorMinPos Set MonitorMinPos (Minimum
ing position (Minimum Monitoring Position) | Monitoring Position) to a value
is greater than the value of that is less than or equal to the
MonitorMaxPos (Maximum value of MonitorMaxPos (Maxi-
Monitoring Position). mum Monitoring Position).
16#0101000004 ™1 Monitoring start | The value of MonitorStartTime | Check the valid range of the
time out of range | (Monitoring Start Time) is out- value for MonitorStartTime
side the valid range. (Monitoring Start Time) and set
the value within the valid range.
16#00000005' | Monitoring end | The value of MonitorEndTime Check the valid range of the
time out of range | (Monitoring End Time) is outside | value for MonitorEndTime (Mon-
the valid range. itoring End Time) and set the
value within the valid range.
16#000000070006" 1 | lllegal monitor- | The value of MonitorStartTime | Set MonitorStartTime (Monitor-
ing time (Monitoring Start Time) is ing Start Time) to a value that is

greater than the value of Moni-
torEndTime (Monitoring End
Time).

less than or equal to the value
of MonitorEndTime (Monitoring
End Time).
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Error code Expancsc:z: error Status Description Correction
16#3C4B 16#0000000000071 | Number of con- | The value of InflPointGradient- | Check the valid range for the
secutive position | Count (Number of Consecutive | value of InflPointGradientCount
load gradients Position Load Gradients) is out- | (Number of Consecutive Posi-
out of range side the valid range. tion Load Gradients) and set the
value within the valid range.
16#000000000008 7 | Number of con- | The value of LoadDecreaseC- | Check the valid range for the
secutive load ount (Number of Consecutive value of LoadDecreaseCount
decreases Load Reductions Threshold) is | (Number of Consecutive Load
threshold out of | outside the valid range. Reductions Threshold) and set
range the value within the valid range.
16#0000000009"7 | Number of con- | The value of LoadIncreaseC- Check the valid range for the
secutive load ount (Number of Consecutive value of LoadIncreaseCount
increases Load Increases Threshold) is (Number of Consecutive Load
threshold out of | outside the valid range. Increases Threshold) and set
range the value within the valid range.
16#00C0000A™ 1 | Step number The value of UnachievedNext- | Check the valid range of the
when step not StepNo (Step Number When value for UnachievedNext-
completed Step Not Completed) is outside | StepNo (Step Number When
the valid range. Step Not Completed) and set
the value within the valid range.
16#000000000B"T | Wait time out of | The value of WaitTime (Wait Check the valid range of the
range Time) is outside the valid range. | value for WaitTime (Wait Time)
and set the value within the
valid range.
16#0000000C™! | Position load The value of InflPointGradient | Check the valid range for the
gradient out of (Position Load Gradient) is out- | value of InfiPointGradient (Posi-
range side the valid range. tion Load Gradient) and set the
value within the valid range.
16#00000000000D"" | Step completion | The value of Complete Type Check the valid range of the
type out of range | (Step Completion Type) value for Complete Type (Step
exceeded the valid range. Completion Type) and set the
value within the valid range.
16#0000000000™ | Positioning The value of InPosWidth (Posi- | Check the valid range of the
in-position width | tioning In-position Width) is out- | value for InPosWidth (Position-
out of range side the valid range. ing In-position Width) and set
the value within the valid range.
16#0000000F Incorrect task An attempt was made to exe- Execute this function block in a
setting cute this function block in a task | primary periodic task or a peri-
period which is not a primary odic task.
task period or a periodic task.
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Error code Expancsc:z: error Status Description Correction
16#3C4C 16#000000000001°1 | llegal monitor- | The value of MonitorMinPos Set MonitorMinPos (Monitoring
ing position (Monitoring Range Minimum Range Minimum Position) to a
Position) is greater than the value that is less than or equal
value of MonitorMaxPos to the value of MonitorMaxPos
(Monitoring Range Maximum (Monitoring Range Maximum
Position). Position).

16#0000000002°1 | lllegal monitor- | The value of MonitorMinLoad Set MonitorMinLoad (Monitoring

ing load (Monitoring Load Range Lower | Load Range Lower Limit) to a
Limit) is greater than the value | value that is less than or equal
of MonitorMaxLoad (Monitoring | to the value of MonitorMaxLoad
Load Range Upper Limit). (Monitoring Load Range Upper

Limit).

16#000000000031 | Step load Alarm | The value of StepAlarmType Check the valid range of the
determination (Step Load Alarm Determination | value for StepAlarmType (Step
type out of range | Type) is outside the valid range. | Load Alarm Determination

Type) and set the value within
the valid range.

16#0101000004 ™1 Upper/lower The value of InPosWidth Check the valid range of the
monitoring limit | (Upper/Lower Monitoring Limit | value for InPosWidth
in-position width | In-position Width) is outside the | (Upper/Lower Monitoring Limit
out of range valid range. In-position Width) and set the

value within the valid range.

16#00000005 Incorrect task An attempt was made to exe- Execute this function block in a
setting cute this function block in a task | primary periodic task or a peri-

period which is not a primary odic task.
task period or a periodic task.
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