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— NOTE

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in
any form, or by any means, mechanical, electronic, photocopying, recording, or otherwise, without the prior
written permission of OMRON.

No patent liability is assumed with respect to the use of the information contained herein. Moreover, because
OMRON is constantly striving to improve its high-quality products, the information contained in this manual is
subject to change without notice. Every precaution has been taken in the preparation of this manual. Neverthe-
less, OMRON assumes no responsibility for errors or omissions. Neither is any liability assumed for damages
resulting from the use of the information contained in this publication.

— Trademarks

» Sysmac and SYSMAC are trademarks or registered trademarks of OMRON Corporation in Japan and other
countries for OMRON factory automation products.

» Windows is either a registered trademark or a trademark of Microsoft Corporation in the United States and other
countries.

» EtherCATe is registered trademark and patented technology, licensed by Beckhoff Automation GmbH, Germany.

* Celeron, Intel, and Intel Core are trademarks of Intel Corporation or its subsidiaries in the U.S. and/or other
countries.

» Microsoft product screen shots reprinted with permission from Microsoft Corporation.

Other company names and product names in this document are the trademarks or registered trademarks of their
respective companies.




Introduction

Introduction

Thank you for purchasing an NJ/NX-series CPU Unit and the Sysmac Studio.

This NJ/NX-series Startup Guide for Motion Control (hereafter referred to as “this Guide”) describes the
startup procedures that are required to use the NJ/NX-series Motion Control Function Module for the
first time and provides operating instructions for the Sysmac Studio. You can follow the procedures that
are given in this Guide to set axis parameters and perform simple one-axis positioning and two-axis lin-
ear interpolation. This Guide does not contain safety information and other details that are required for
actual use of an NJ/NX-series Controller. Thoroughly read and understand the manuals for all of the
devices that are used in this Guide to ensure that the system is used safely. Review the entire contents
of these materials, including all safety precautions, precautions for safe use, and precautions for correct
use.

For the startup and operating instructions for NJ/NX-series CPU Units, refer to the NJ/NX-series Star-
tup Guide for CPU Units (Cat. No. W513).

Intended Audience

This Guide is intended for the following personnel, who must also have knowledge of electrical systems
(an electrical engineer or the equivalent).

¢ Personnel in charge of introducing FA systems.
e Personnel in charge of designing FA systems.
¢ Personnel in charge of installing and maintaining FA systems.

Applicable Products

This Guide covers the following products.
e CPU Units of NJ/NX-series Machine Automation Controllers
e Sysmac Studio Automation Software

Special Information

The icons that are used in this Guide are described below.

Precautions for Safe Use

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

|1/| 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.
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Terms and Conditions Agreement

Terms and Conditions Agreement

CPU Units of NJ/NX-series Machine Automation Controllers

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 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 EQUIPMENT 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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Terms and Conditions Agreement

Sysmac Studio Automation Software

® WARRANTY

» The warranty period for the Software is one year from the date of purchase, unless otherwise spe-
cifically agreed.

« If the User discovers defect of the Software (substantial non-conformity with the manual), and
return it to OMRON within the above warranty period, OMRON will replace the Software without
charge by offering media or download from OMRON'’s website. And if the User discovers defect of
media which is attributable to OMRON and return it to OMRON within the above warranty period,
OMRON will replace defective media without charge. If OMRON is unable to replace defective
media or correct the Software, the liability of OMRON and the User’s remedy shall be limited to
the refund of the license fee paid to OMRON for the Software.

® LIMITATION OF LIABILITY

+ THE ABOVE WARRANTY SHALL CONSTITUTE THE USER’S SOLE AND EXCLUSIVE REME-
DIES AGAINST OMRON AND THERE ARE NO OTHER WARRANTIES, EXPRESSED OR
IMPLIED, INCLUDING BUT NOT LIMITED TO, WARRANTY OF MERCHANTABILITY OR FIT-
NESS FOR PARTICULAR PURPOSE. IN NO EVENT, OMRON WILL BE LIABLE FOR ANY
LOST PROFITS OR OTHER INDIRECT, INCIDENTAL, SPECIAL OR CONSEQUENTIAL DAM-
AGES ARISING OUT OF USE OF THE SOFTWARE.

+ OMRON SHALL HAVE NO LIABILITY FOR DEFECT OF THE SOFTWARE BASED ON MODIFI-
CATION OR ALTERNATION TO THE SOFTWARE BY THE USER OR ANY THIRD PARTY.

*+ OMRON SHALL HAVE NO LIABILITY FOR SOFTWARE DEVELOPED BY THE USER OR ANY
THIRD PARTY BASED ON THE SOFTWARE OR ANY CONSEQUENCE THEREOF.

® APPLICABLE CONDITIONS

USER SHALL NOT USE THE SOFTWARE FOR THE PURPOSE THAT IS NOT PROVIDED IN
THE ATTACHED USER MANUAL.

® CHANGE IN SPECIFICATION

The software specifications and accessories may be changed at any time based on improvements
and other reasons.

® ERRORS AND OMISSIONS

The information in this manual has been carefully checked and is believed to be accurate; however,
no responsibility is assumed for clerical, typographical, or proofreading errors, or omissions.
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Precautions

Precautions

* When building a system, check the specifications for all devices and equipment that will make up the
system and make sure that the OMRON products are used well within their rated specifications and
performances. Safety measures, such as safety circuits, must be implemented in order to minimize
the risks in the event of a malfunction.

e Thoroughly read and understand the manuals for all devices and equipment that will make up the
system to ensure that the system is used safely. Review the entire contents of these materials,
including all safety precautions, precautions for safe use, and precautions for correct use.

e Confirm all regulations, standards, and restrictions that the equipment and devices in the system
must adhere to.

Software Licenses and Copyrights

This product incorporates certain third party software. The license and copyright information associ-
ated with this software is available at http://www.fa.omron.co.jp/nj_info_e/.
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Related Manuals

Related Manuals

The following manuals are related to the NJ/NX-series Controllers. Use these manuals for reference.

Manual name Cat. No. Model Application Meaning
NX-series NX1P2 W578 NX1P2-0000 Learning the basic An introduction to the entire NX1P2 CPU Unit
CPU Unit Hardware User’s specifications of the system is provided along with the following
Manual NX-series NX1P2 information on the NX1P2 CPU Unit.
CPU Units, including | « Features and system configuration
introductory informa- .
) O * Introduction
tion, designing, instal- .
lation, and ¢ Part names and functions
maintenance. ¢ General specifications
Mainly hardware infor- | ¢ Installation and wiring
mation is provided. * Maintenance and inspection
NX-series W579 NX1P2-0000 Learning about the Of the functions for an NX1P2 CPU Unit, the
NX1P2 CPU Unit details of functions following information is provided.
Built-in 1/0 and Option Board only for an NX-series | ¢ Byilt-in I/O
User's Manual NX.1 P2 CPU. Unitand | | Serial Communication Option Boards
an introduction of )
functions for an * Analog I/O Option Boards
NJ/NX-series CPU An introduction of following functions for an
Unit. NJ/NX-series CPU Unit is also provided.
* Motion control functions
* EtherNet/IP communications functions
e EtherCAT communications functions
NX-series CPU Unit W535 NX701-0000 Learning the basic An introduction to the entire NX701 system is
Hardware User's Manual specifications of the provided along with the following information on
NX701 CPU Units, the CPU Unit.
including introductory | o Features and system configuration
information, designing, .
. . ) * Introduction
installation, and main- .
tenance. ¢ Part names and functions
Mainly hardware infor- | ® General specifications
mation is provided. * Installation and wiring
* Maintenance and inspection
Use this manual together with the NJ/NX-series
CPU Unit Software User’s Manual (Cat. No.
W501).
NJ-series CPU Unit Hardware | W500 NJ501-CICC0 Learning the basic An introduction to the entire NJ-series system
User’'s Manual specifications of the is provided along with the following information
NJ-series CPU Units, | on a Controller built with an NJ501 CPU Unit.
including introduc- * Features and system configuration
tory information, .
Lo ¢ Introduction
designing, installa- .
tion, and mainte- ¢ Part names and functions
nance. ¢ General specifications
Mainly hardware * [nstallation and wiring
information is pro- ¢ Maintenance and inspection
vided. Use this manual together with the NJ/NX-series
CPU Unit Software User’s Manual (Cat. No.
W501).
NJ/NX-series CPU Unit Soft- W501 NX701-0J000] Learning how to pro- | The following information is provided on a Con-
ware User’s Manual NJ501-CICC0 gram and set up an troller built with an NJ/NX-series CPU Unit.
mjfglgggg [\JlJ{i\lX-series CPU  CPU Unit operation
- nit. .
NX4P2-C 1] e CPU Unit features

Mainly software infor-
mation is provided.

* |nitial settings

* Programming based on IEC 61131-3 lan-
guage specifications

Use this manual together with the NJ-series

CPU Unit Hardware User’'s Manual (Cat. No.
W500).
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Related Manuals

Manual name Cat. No. Model Application Meaning
NJ/NX-series CPU Unit Motion | W507 NX701-JC0 Learning about The settings and operation of the CPU Unit and
Control User’'s Manual NJ501-C1000] motion control set- programming concepts for motion control are
NJ301-LI000 tings and program- described.
NJ101-LIC] ming concepts. When programming, use this manual together
NX1P2-LIH0 with the NJ/NX-series CPU Unit Hardware
User’s Manual (Cat. No. W500) and NJ/NX-
series CPU Unit Software User's Manual (Cat.
No. W501).
NJ/NX-series Instructions Ref- | W502 NX701-J000] Learning detailed The instructions in the instruction set (IEC
erence Manual NJ501-C1000] specifications on the | 61131-3 specifications) are described.
NJ301-CIC] basic instructions of | \when programming, use this manual together
NJ101-L0L anNJ/NX-series CPU | yith the NU/NX-series CPU Unit Hardware
NX1P2-LIL Unit. User's Manual (Cat. No. W500) and NJ/NX-
series CPU Unit Software User’'s Manual (Cat.
No. W501).
NJ/NX-series Motion Control W508 NX701-J000] Learning about the The motion control instructions are described.
Instructions Reference Manual NJ501-C1000 specifications of the | when programming, use this manual together
N.J301-LICC motion control with the NJ/NX-series CPU Unit Hardware
NJ101-LILLT instructions. User’s Manual (Cat. No. W500), NJ/NX-series
NX1P2-LI0 CPU Unit Software User's Manual (Cat. No.
W501) and NJ/NX-series CPU Unit Motion Con-
trol User’s Manual (Cat. No. W507).
NJ/NX-series CPU Unit Built- | W505 NX701-J0I00] Using the built-in Information on the built-in EtherCAT port is pro-
in EtherCAT Port User's Man- NJ501-C1000] EtherCAT port on an | vided.
ual NJ301-LILICE] NJ(NX-series CPU This manual provides an introduction and pro-
NJ101-LILI Unit. vides information on the configuration, features,
NX1P2-CJCC0 and setup.
Use this manual together with the NJ/NX-series
CPU Unit Hardware User’s Manual (Cat. No.
W500) and NJ/NX-series CPU Unit Software
User’s Manual (Cat. No. W501).
NJ/NX-series Troubleshoot- W503 NX701-J00000 Learning about the Concepts on managing errors that may be
ing Manual NJ501-LI000 errors that may be detected in an NJ/NX-series Controller and
NJ301-LIE0] detected in an information on individual errors are described.
NJ101-000C10) NJ/NX-series Con- Use this manual together with the NJ/NX-series
NX1P2-LIL troller. CPU Unit Hardware User’s Manual (Cat. No.
W500) and NJ/NX-series CPU Unit Software
User’'s Manual (Cat. No. W501).
Sysmac Studio Version 1 W504 SYSMAC- Learning about the The operating procedures of the Sysmac Stu-
Operation Manual SE2(]] operating proce- dio are described.
dures and functions
of the Sysmac Studio.
AC Servomotors/Servo Drives | 1586 R88M-10J Learning how to use | Describes the hardware, setup methods and
1S-series with Built-in Ether- R88D-1SNI-ECT | the Servomo- functions of the Servomotors/Servo Drives with
CAT® Communications User’s tors/Servo Drives built-in EtherCAT Communications.
Manual with built-in EtherCAT
Communications.
Servo System 1S-series 1823 R88M-1LJ/-1M | Gaining a basic Describes the procedures for installation and

Startup Guide

(AC Servomotors)

R88D-1SNO-ECT
(AC Servo Drives)

understanding of a
1S-series AC Servo-
motors/Servo Drives.

setup of a 1S-series AC Servo Drive.
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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. |W514-E1-02 |
*— Revision code
Revision Date Revised content
code
01 November 2011 | Original production
02 February 2017 | Made changes accompanying the addition of NX1P2 CPU Units and
1S-series AC Servomotors / Servo Drivers
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Features and System Configuration of NJ/NX-series

Controllers and 1S-series AC Servo Systems
]

This section describes the configuration of the Servo system that is constructed in this
Guide and the products that make up that system.

1-1 Features of NJ/NX Seriesand 1S Series ............. i, 1-2
1-2 System Configuration and Configuration Devices ................... 1-4
1-2-1 DevicesUsedinThisGuide ................ ... 1-4
1-2-2 Configuration of the System Constructed in This Guide ....... 1-5
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1 Features and System Configuration of NJ/NX-series Controllers and 1S-series AC Servo

1-1  Features of NJ/NX Series and 1S Series

The NX/NJ-series Machine Automation Controllers provide advanced motion control previously exe-
cuted by dedicated controllers or Special Units.
The CPU Units have a built-in EtherCAT port for real-time machine control.

I Easy Wiring

Traditional System Using Position Control Units NX1P and 1S Series

Required substantial time for wiring work. Only one cable: easy connections and no mistakes!
Any wiring errors also required time to check.

External wiring used
screw-type terminal
blocks, requiring labor

for screw tightening and
periodic re-tightening.

External
wiring

Many cables, high

cost, complicated
ordering, and

many maintenance Only one EtherCAT
materials. cable. Push-in terminal block makes
connections of Servo systems easy.
No need for a relay terminal block.

I Easy Motion Programming

Traditional System Using Position Control Units NX1P and 1S Series
Three software were used for Position Control Unit The Sysmac Studio, which integrates ladder program-
settings, ladder programming, and Servo System ming, motion, and configuration, facilitates positioning
settings respectively. You had to create a program while control. Simple monitoring and modification!

monitoring and tuning the settings.

CPU Unit Position Control Unit e
5 MC_Power
Userlprogrami i i yNGprocessor ServaLock MC_Axis000—{Axis s|-MC_Axis000
Pulse f Enab =
output E,‘:?:_

Servo power ON

ErroriDf~

Settings —

Movel

MC_MoveRelative
Stari1 Complete1 MC_AxisO00—{Axis s Axis —-MC_Axis000
Execute Done|
Distance 20 —|Distance Busy[—
Velocity 10 —|Velocity Active—
Acceleration 200 C d
Deceleration 200 —{Decaleration Error— i
—lerk emorip|-  Relative
positioning

Ladder + motion
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1 Features and System Configuration of NJ/NX-series Controllers and 1S-series AC Servo

I 3D Simulation Makes Debugging Easy

Traditional System Using Position Control Units NX1P and 1S Series

The actual equipment was required to check operation You can check 3D operation at your desk, shortening
during debugging. on-site debugging time. While viewing the programmed
Servomotor path, you can review operation with the
machine engineers prior to system completion and fix
problems in advance!

sal1es XN/IN J0 sainjead |-|
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YEE® 00012 0001192 mm
ZBER -1.77E-013 -504E-011 mm

"
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'MC_Axis000 00016 0.4320005231287
MC_Axis001 0.0012 0.001102062895%

Fast Recovery after Power Interruptions with the Standard-feature
Absolute Encoder

After an emergency stop Y
or power interruption
Traditional Servo System Using Incremental Encoder NX1P and 1S Series
Homing operation was required to resume positioning Introducing an absolute encoder to the 1S-series
because home information was cleared. Servomotor eliminates the need for homing operation,

S0 you can resume positioning immediately. The
battery-free encoder retains the absolute positions. No
battery, no maintenance!
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1 Features and System Configuration of NJ/NX-series Controllers and 1S-series AC Servo

1-2  System Configuration and Configuration Devices

1-2-1 Devices Used in This Guide

NX1P . . .
Machine Automation Controller 1S-series AC Servo Drive 1S-series AC Servomotor
NX1P2-1140DT R88D-1SNO1L-ECT R88M-1M10030S
o
) ="
e —t 1 ———xtf}
\ ¥
EtherCAT Communications Cable Motor Power Cable Encoder Cable
XS5W-T421-CIMD-K R88A-CA1A003S R88A-CR1A003C

iasis
R\
SHi=

=i IS ".’ s
AW\ a
S s ,

Sysmac Studio

e ——

Sysmac Studio
Automation Software Ethernet Cable
Standard Edition (100BASE-TX/10BASE-T)
Version 1.17 or higher
SYSMAC-SE200D
(Media only)
SYSMAC-SE201L
(One license)

24 VDC Power Supply

Example: S8VK-S
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1 Features and System Configuration of NJ/NX-series Controllers and 1S-series AC Servo

1-2-2 Configuration of the System Constructed in This Guide

This NJ/NX-series Startup Guide for Motion Control (hereafter referred to as "this Guide") builds the
Servo system in the following two steps.

P [ Two-axis Servo System ] >
Section 4 Two-axis Linear Interpolation Program

$991A9Q uoneinbiyuosn
pue uoneinbyuo) waysAs g-1

‘. '[ Single-axis Servo System ]' ToTTTmemmmmmemEE” ToTEmsmTmEEEmmT ~
Section 3 Setting Up a Single-axis Servo System

Sysmac Studio

Ethernet Cable

@l
©88899983999998% | |4

NX1P2-1140DT
CPU Unit

I EtherCAT communications cables

R88D-1SNO1L-ECT Servo Drive (1st Drive)

R88D-1SNO1L-ECT Servo Drive
(2nd Drive)

7 Node Address 2

Node Address 1 (Axis 0) (Axis 1)

apINY SIYL Ul PajoNIISU0) WalsAg ey Jo uoneinbyuo) g-z-1

I Single-axis Servo System

This system performs single-axis positioning using a Servo Drive and Servomotor for one axis. The
steps from device wiring to software design and debugging are described.

Device connections are described in Section 2 Before You Begin, and software design and debugging
are described in Section 3 Setting Up a Single-axis Servo System.

@ Positioning example:

Single-axis positioning Velocity : 10.000 mm/s
Acceleration rate : 200.000 mm/s?
Deceleration rate : 200.000 mm/s?

I

| e

'@ >

; : » Axis 0
0.000 mm 20.000 mm
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1 Features and System Configuration of NJ/NX-series Controllers and 1S-series AC Servo

I Two-axis Servo System

This system performs linear interpolation using Servo Drives and Servomotors for two axes. The steps
from device wiring to software design and debugging are described.

Device connections are described in Section 2 Before You Begin, and software design and debugging
are described in Section 4 Two-axis Linear Interpolation Program.

The NX1P2-9024DT/-9024DT1 cannot be used in this linear interpolation example.

Use the NX1P2-1040DT/-1040DT1, NX1P2-1140DT/-1140DT1, NJ-series CPU Unit, or NX7 CPU Unit.

® Positioning example:

Axis 1
Y S : H .
Interpolation velocity :200.000 mm/s
Acceleration rate : 400.000 mm/s?
Deceleration rate : 400.000 mm/s?
600.000 MM |=- == === oo oo

Linear 2

Linear 1

0.000 mm i
0.000 mm 800.000 mm X

» Axis 0
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Before You Begin

This section describes the installation of the Sysmac Studio and the process of assem-

bling and wiring the hardware.

2-1 |Installing the Sysmac Studio

2-2 WiringtheDevices .............ccoviininnn,
2-2-1 Wiring the NX1P CPU Unit Power Supply
2-2-2  Wiring the Servo Drive Power Supply
2-2-3  Laying EtherCAT Communications Cables
2-2-4  Wiring the Servo Drives and the Servomotors
2-2-5  Wiring the Control Input Signals for the Servo Drives
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2 Before You Begin

2-1 Installing the Sysmac Studio

The Sysmac Studio is the Support Software that you use for an NJ/NX-series Controller. On it, you can
create the Controller configuration and settings, you can write the programs, and you can debug and
simulate operation.

Use the following procedure to install the Sysmac Studio.

1 Set the Sysmac Studio installation disk into the DVD-ROM drive.

The setup program is started automatically and the Select Setup Language Dialog Box is dis-
played.

2 Select the language to use, and then click the OK Button.
The Sysmac Studio Setup Wizard is started.

3 Follow the instructions given by the Setup Wizard to complete the installation.

4 Restart the computer when the installation is completed.

@ Additional Information

* The system requirements for the Sysmac Studio are given in the following table.

(015 CPU RAM Display
Windows 7 Minimum | IBM AT or compatible with 2 GB XGA 1,024 x 768,
(32-bit or 64-bit edition) Intel® Celeron® processor 16 million colors
Windows 8 540 (1.8 GHz)
(32-bit or 64-bit edition)
Windows 8.1 Recom- | IBM AT or compatible with 4GB WXGA 1,280 x 800,
(32-bit or 64-bit edition) mended | Intel® Core™ i5 M520 pro- | min. 16 million colors
Windows 10 cessor (2.4 GHz) or the
(32-bit or 64-bit edition) equivalent

¢ Refer to the Sysmac Studio Version 1 Operation Manual (Cat. No. W504) if you are unable to
install the Sysmac Studio with the above instructions.

|E| Precautions for Correct Use

If CX-One version 4 or lower is installed, the installation is cancelled and the Sysmac Studio can-
not be installed. In that case, uninstall the CX-One before you install the Sysmac Studio.
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2 Before You Begin

2-2 Wiring the Devices

This section describes how to wire the assembled the hardware devices.

This section gives an overview of the wiring procedures. Refer to the manuals for the devices that are
used in the system for detailed wiring procedures and safety precautions.

s901A9Q oY) BuLIM 22

2-2-1 Wiring the NX1P CPU Unit Power Supply

Wire the CPU Unit to the DC power supply.

24VDC
+ -

10|00
n () @

Ly
N

g
&
@ oQ
00| oG
00| o0&
00|00
00|00
00|00
00|00
00|00
00|00
00|00
00|00
00|00
00|00
00|00

i
|-
|

Alddng Jemod 1un NdD d XN 8yl Bulip 1-2-2

@ OD
Oo|OoD

N
— s \I

oD #
v
Al

On|O
On|OD
Oo|On
On|O
On|OD
Oo|Oo
On|O
On|OD
Oo|Oo

2-2-2 Wiring the Servo Drive Power Supply

Wire the Servo Drives to the power supply as shown in the following figure.

Servo Drive Servomotor
Protection N
Noise filter
element Encoder I I Encoder
L1
L2
[\ U U
L3
\% V
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2 Before You Begin

2-2-3 Laying EtherCAT Communications Cables

Connect the EtherCAT slave communications cables between the built-in EtherCAT port on the CPU
Unit and the EtherCAT slaves as shown in the following figure.

Connect the communications cable from the built-in EtherCAT port to the input port on the first slave,
and then connect the communications cable to the next slave to the output port on the first slave.

Do not connect anything to the output port of the slave at the end of the network.

NX-series NX1P2 CPU Unit

Built-in EtherNet/IP port —] }

Built-in EtherCAT port L@

Wan

El— Connector IN port for
EtherCAT communications
Connector OUT port for
EtherCAT communications
First Servo Drive Second Servo Drive

I Setting the Node Addresses of the Servo Drives

Set the node addresses of the Servo Drives as shown below.
Only the first Servo Drive is used in Section 3 Setting Up a Single-axis Servo System.
The second Servo Drive is added in Section 4 Two-axis Linear Interpolation Program.

Rotary switches for setting
the node address

0 /ADRQO 7
1)) 25
v“gg‘q&) \-“99‘00

x10 x1

10s digit 1s digit
Setto 0. Setto 1.

50 /ADRQO 7
(D) e
v‘gg‘q&) \-‘99‘60

x10 x1

10s digit 1s digit
Setto 0. Set to 2.

First Servo Drive

Second Servo Drive
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2 Before You Begin

2-2-4 Wiring the Servo Drives and the Servomotors

Wire the Servo Drives and the Servomotors as shown in the following figure.

7

P —ear—
A
s o

»

N

Servo Drive =
=]

N — W Q
=
=2

(1]

i =

REED-1SN ::' S.
[+]

(1]

(7]

Encoder Cable
R88A-CR1A003C

Motor Power Cable
R88A-CA1A003S

SIOJOWOAISS BU} PUB SBALIQ OAIBS By} BULIM v-2-2

Servomotor
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2 Before You Begin

2-2-5 Wiring the Control Input Signals for the Servo Drives

Wire the control input signals for the Servo Drive using the R88A-CN101C Control I/O connector (CN1).

For details on wiring, refer to the AC Servomotors/Servo Drives 1S-series with Built-in EtherCAT Com-
munications User's Manual (Cat. No. 1586).

Main circuit connector (CNA)

Oterminal

Status indicators

7-segment LED display —>|:

ID switches —»I:

USB connector (CN7)

Status indicators —[_

EtherCAT communications
connector
(ECAT IN CN10)

Charge lamp

EtherCAT communications
connector
(ECAT OUT CN11)

Control I/O connector
(CN1)*1

@ terminal 4>|: @
B

*1  Control I/O Connector (CN1):
Used for command input signals, 1/0 signals, and as the safety device connector. The short-circuit wire is
installed on the safety signals before shipment.

/

@ Additional Information

e If you use the default Servo parameters, you must wire the immediate stop input, negative
drive prohibit input, and the positive drive prohibit input.
If these inputs are not wired, the CPU Unit will remain in the drive prohibit signal and emer-
gency stop signal detected state, and a minor fault level Controller error will occur. The minor
fault level Controller errors that will occur are an Immediate Stop Input Error and a Drive Prohi-
bition Input Error. (The event codes are 68220000 and 64E30000.)

¢ If the above signals are temporarily not wired while commissioning the system, you can tem-
porarily change the Servo parameters to prevent these errors from occurring in the CPU Unit.
Refer to A-1 Settings When Control Input Signals Are Not Wired for details on the settings that
you must change in this case.
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Setting Up a Single-axis Servo

System
]

This section describes the procedures and operations required to set up a Servo sys-
tem for one axis.

3-1 Single-axis Servo System Operation .............. ..., 3-2
3-2 System Setup Procedures .......... ...ttt 3-3
3-3 CreatingaProject ...........ciiiiiiiiiii ittty 3-4
3-4 Creating the EtherCAT Network Configuration ...................... 3-7
3-5 Programming .........cuuiiiiitrnnnrrnnn ittt 3-9
3-5-1 Settingthe AXis ... ... 3-9
3-5-2  Creatingthe Program . ... ... .. e 3-17
3-5-3  Checkingthe Program .. ....... ... i 3-27
3-6 Transferring the Projecttothe CPUUnit .......................... 3-28
3-7 Confirming System Operation ............ ..., 3-32
3-7-1 Checking for Controller Errors . ... 3-32
3-7-2  Resetting the Absolute Encoder from the Sysmac Studio . .............. 3-35
3-7-3  Checkingthe Servo Drive Wiring . . . .. ..o 3-38
3-7-4  Checking Program Operation .............c..iuiiiiiinennnenn... 3-44
3-7-5  Using Data Tracing to Check Operation .. ........................... 3-50
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3 Setting Up a Single-axis Servo System

3-1 Single-axis Servo System Operation

This section describes the operation of the single-axis Servo system that is set up in this Guide.

Axis 0 performs alternating single-axis positioning in the positive and negative directions.

Positive direction
Travel distance: 20.000 mm

Velocity Speed: 10.000 mm/s
A Acceleration rate: 200.000 mm/s?
Deceleration rate: 200.000 mm/s*

\ / \ The operation is repeated.
- b Time
/ \ / \ Negative direction
Travel distance: —20.000 mm

Position after traveling Position after traveling s .

i iti irecti in the negative direction peed: 10.000 mm/s

in the positive direction ) . g Acceleration rate: 200.000 mm/s?
Operation of Axis 0 (Node Address 1) Deceleration rate: 200.000 mm/s?

The mechanical configuration of axis 0 is as shown in the following table.

Axis 0 mechanical configuration
3,000 r/min

10.000 mm

23 bits/rotation

Item

Motor rated speed
Ball screw pitch
Encoder resolution

Servomotor

Encoder resolution: 23 bits/rotation )
Rated speed: 3,000 r/min 10 mm Ball screw 1 rotation

I 1 Ball screw pitch: 10 mm

ml#;;;; NN NN N NN N NN NN

=

Command pulse count per motor rotation
23 bits = 8,388,608
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3 Setting Up a Single-axis Servo System

3-2 System Setup Procedures

The basic design flow to follow to design a Servo system is shown below.
The startup operations in this Guide are described in the following steps.

STEP 1 Create a Project (page 3-4)

Create a project file.

sainpadsoid dnjas waisAs z-¢

STEP 2 Create the EtherCAT Network Configuration (page 3-7)

Create the EtherCAT slave configuration that will connect to the CPU Unit’s built-in Ether-
CAT port.

STEP 3 Start Programming (page 3-9)

Register an axis variable and create and check the POU program.
STEP 3-1 Set the axis (page 3-9).
STEP 3-2 Create the program (page 3-17) and check the program (page 3-27).

STEP 4 Transfer the Project to the CPU Unit (page 3-28)

Transfer the project, which contains the user program, to the CPU Unit.

STEP 5 Confirm System Operation (page 3-32)

Perform a check to test system operation. (Use online debugging.)
STEP 5-1 Check for Controller errors (page 3-32).

STEP 5-2 Reset the Absolute Encoder from the Sysmac Studio (page 3-35).
STEP 5-3 Check the Servo Drive wiring (page 3-38).

STEP 5-4 Check program operation (page 3-44).

STEP 5-5 Use data tracing to check operation (page 3-50).

NJ/NX-series Startup Guide for Motion Control (W514) 3-3



3-4

3 Setting Up a Single-axis Servo System

3-3 Creating a Project

Start the Sysmac Studio and create a project.

I Starting the Sysmac Studio

Use one of the following methods to start the Sysmac Studio.
¢ Double-click the Sysmac Studio shortcut icon on your desktop.

e Select All Programs — OMRON - Sysmac Studio — Sysmac Studio from the Windows Start Menu.

W 9 vsn
[ shorteut to Capture] 2
38y votowsessenon

rator for EtherletI?

frware Autalipdate

Online
4 Connect to Device
License

[ License

Sysmac Studio

Automation Software

Version 1.17
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3 Setting Up a Single-axis Servo System

I Creating a Project

Create a project in the Sysmac Studio.

1 Click the New Project Button in the Project Window.

Click the Button.

@
w
(2]
=
(]
1Y)
=4
=}
«Q
o
o
=
9,
[+]
Q
-~

2 In the Project Properties Dialog Box, select NXP12-1140DT in the Device Box and the version
to use in the Version Box, and then click the Create Button.

¢ Select the following device:
NXP12-1140DT

e Select the version you will use.

Click the Button.

A project file is created and the following window is displayed.

Toolbox

[<search> |

Description I Program | Location I

H Filter

This concludes the procedure to create a project file.
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3 Setting Up a Single-axis Servo System

I Parts of the Window

This section gives the names and functions of the parts of the Sysmac Studio Window.

and Setup Header
Header

Status Bar

ONLINE ® 192.168250.1

(@Nolldolanliz)lis)

No.

Name

(1)

Multiview Explorer

This pane is your access point for all Sysmac Studio data. It is separated
into Configurations and Setup and Programming Layers.

2 Filter Pane The Filter Pane allows you to search for color codes and for items with an
error icon. The results are displayed in a list.
(3) Edit Pane The Edit Pane is used to display and edit the data for any of the items.
It is separated into Configurations and Setup and Programming Layers.
(4) Toolbox The Toolbox shows the objects that you can use to edit the data that is

displayed in the Edit Pane.

(5)

Search and Replace Pane

In this pane, you can search for and replace strings in the data in the Pro-
gramming Layer.

(6)

Controller Status Pane

The Controller Status Pane shows the current operating status of the
Controller. The Controller Status Pane is displayed only while the Sysmac
Studio is online with the Controller.

7)

Simulation Pane

The Simulation Pane is used to set up, start, and stop the Simulator for
the Controller.

(8)

Cross Reference Tab Page

A Cross Reference Tab Page displays a list of where variables, data
types, /0 ports, functions, and function blocks are used in the Sysmac
Studio.

9)

Output Tab Page

The Output Tab Page shows the results of building.

(10)

Watch Tab Page

The Watch Tab Page shows the monitor results of the Simulator or online
Controller.

(11)

Build Tab Page

The Build Tab Page shows the results of program checks and building.

(12)

Search and Replace Results
Tab Page

The Search and Replace Results Tab Page shows the results when
Search All or Replace All is executed.

(13)

Differential Monitor Tab Page

You can detect the number of times the specified BOOL variable or mem-
ber changes to TRUE or FALSE and display the count in this tab page.

Refer to the Sysmac Studio Version 1 Operation Manual (Cat. No. W504) for details on the Sysmac
Studio panes and tab pages.
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3 Setting Up a Single-axis Servo System

3-4 Creating the EtherCAT Network
Configuration

A R88D-1SNO1L-ECT Servo Drive is registered in the EtherCAT network configuration to operate as
axis 0.

1 Double-click EtherCAT under Configurations and Setups in the Multiview Explorer.

Toolbox

<Search> L

Multiview Explorer -1 Toolbax -1
—— Node Address|Network configuration Allvendors
new Controler§ v '
Ttem name Value
paloatioustions and.Ssupy

Model name Master [ Terminal Coupler

[0 Servo Drives
[ Frequency Inverter
= Digital IO

Product name Master
Number of Slaves 0

PDO L:ﬂmmum:aliﬂns e 2000 = Analog 10
PDO Communications oo = Encoder Input
Reference Clock Exist

Total Cable Length oo [l rput Keyword

Fail-soft Operation Setting Fail-soft aperation

M show all versions
Wait Time for Slave Startup. 20 ow all version:

s
PI 2 times I:I
ata Revision Check Method Sefting <= Aciual device v

N Pogamming | Serial Number Check Method ~ No check v e

DC Synchranous Correction Disable Siave monitoring optio ¥

I:I NX-ECC:

T u R88D-1SNOTH-ECT Rev:1
me for the master.
u RESD-1SNO1L-ECT Rev:l

u R88D-1SNO2H-ECT Rev:1
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3 Setting Up a Single-axis Servo System

2 Drag the R88D-1SNO1L-ECT from the Toolbox to the master on the EtherCAT Tab Page.

"
FrAT

Node Address|Network configuration

Master

Model name
Product name
Number of Slaves

PDO Communications Cycle 1
PDO Communications Cycle 2
Reference Clock

Total Cable Length

Fail-soft Operation Setting

Wait Time for Slave Startup

PDO communications timeout -

Revision Check Method
Serial Number Check Method
DC Synchronous Correction

Device name

Set a name for the master.

Item name Value

Master |
Master

Master

0

2000

Exist

forn
Fail-soft operation v

30 5
PR =
Setting <= Actual device A
No check v
Disable siave monitoring optio v

The Servo Drive is added under the master with a node address of 1.

m
ECAT

Node Address|Network configuration

REB8D-1SNO1L-ECT Rev:1.0

This concludes the creation of the EtherCAT network configuration.

@ Additional Information

All vendors -

Groups

[1 Terminal Coupler

1 Servo Drives

[ Frequency Inverter

= Digital 10

= Analog IO

= Encoder Input
Input Keyword

M Show all versions

I:I NX-ECC201 Rev:1.2

D MNX-ECC202 Rev:1.2
I:I NX-ECC203 Rev:1.4

I RB8D-15NO1H-ECT Rev:1

If the physical EtherCAT network configuration is already connected, you can automatically cre-
ate the virtual network configuration in the Sysmac Studio based on the physical network config-

uration.

Refer to the Sysmac Studio Version 1 Operation Manual (Cat. No. W504) for specific proce-

dures.
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3 Setting Up a Single-axis Servo System

3-5 Programming

In this section we will create the user program.

A Servo axis for axis 0 will be added and set up, and a program will be created to control the Servo
Drive.

3-5-1 Setting the Axis

This section describes how to add the axis that is used to control the Servo Drive, assign it to the Servo
Drive, and set the axis parameters. In this example, the Control Function of the axis to add is set to Sin-
gle-axis Position Control Axis in order to perform single-axis position control.

Buiwweibouid G-¢

I Adding the Axis Settings

Add the axis settings for axis 0.

sixy ay1 Bumes |-G-¢

1 Right-click Axis Settings in the Multiview Explorer and select Add — Single-axis Position
Control Axis from the menu.

4 G
Multiview Explorer

new_Controller_0

bJd Configurations and Setup

L 1erCAT

Axis Setting Table

g Frooarmios
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3 Setting Up a Single-axis Servo System

Axis 0 is added to the Multiview Explorer.
The axis is added as MC_Axis000. This axis is called axis 0

d G O

Multiview Explorer

new_Controller_0 v

bl Configurations and Setup

& Cam Data
= Event Setti

k4 Data Trace Settings
>

I Assigning a Servo Drive to the Axis
Next, assign the Servo Drive in the EtherCAT network configuration to the new axis 0 (MC_Axis000).

1 Right-click MC_Axis000 (axis 0) in the Multiview Explorer and select Edit from the menu.

i Qo

Multiview Explorer
new_Controller_0

b4 Configurations and Setup

'I'-"l'
EI

Rename

S bogmmmng |

NJ/NX-series Startup Guide for Motion Control (W514)
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3 Setting Up a Single-axis Servo System

The Axis Basic Settings are displayed on the Axis Parameter Settings Tab Page in the Edit

Pane.

Multiview Explorer

new_Controller_0

] Frogammns |

ntrol only ¥

Feedback control
sedback contio rtual servo axis

Axis number
Mation control
Axis use

» Detailed Settings

Input device 1 e Channel

Input device 2

NJ/NX-series Startup Guide for Motion Control (W514)

Channel

1:Pri
Used axis v
Virtual servo axis ¥
Single-axis position control only v

Channel
Channel
Channel
Channel
Channel
Channel

(]
1
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o
3
2
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3 Setting Up a Single-axis Servo System

3 Select thne Servo Drive to use in the Output device Box (Node: 1, Device: R88D-1SNO1L-ECT).

Axis number
Mation control
58
type
Control function Single-axis position control only v
Feedback control MNo control loop ¥
Input device 1 <Not assigned
Input device 2
Input device 3
Output device 1 !
Output i 1 all-2
Output <Not assigned>

» Detailed Settings

Channel
Channel
Channel
Channel
Channel
Channel

4 G
Multiview Explorer

new_Controller_0

bl Configurations and Setup

> EEE

Axis number
Motion control

Servo axis

Single-axis position control only v
No control loop ¥
<Not assigned> v Channel

Channel
Channel
Channel

<Not assigned Channel

<Not assigned=> Channel

» Detailled Settings

Now, node 1 with device R88D-1SNO1L-ECT can be used as an axis in the EtherCAT network

configuration.
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I Setting the Axis Parameters

3 Setting Up a Single-axis Servo System

Set the axis parameters for axis 0 based on the mechanical configuration of the system.

The input axis parameters are shown in the following table according to the mechanical configuration of

axis 0.
Icon on Settings Tab Page Item Set value
Unit Conversion Settings Unit of Display mm
E Command Pulse Count Per Motor | 8,388,608

Rotation
Work Travel Distance per Motor 10.000 mm
Rotation

Operation Settings Maximum Velocity 500 mm/s
Maximum Jog Velocity 50 mm/s

Position Count Settings
1223

Encoder type

Absolute encoder

1 Set the parameters on the Axis Parameter Settings Tab Page.
Click an icon on the Axis Parameter Settings Tab Page to display the settings for that particular

icon.

Set the axis parameters as indicated below.

¢ Unit Conversion Settings

¥ Unit
Unit of display @ pulse

w Travel Distanc

® nm @ degree @ inch

Command pulse count per motor rotation EELEEDE] pulse/rev -—- (1)

Number of pulses [pulse] =

@ Use gearbox

NJ/NX-series Startup Guide for Motion Control (W514)

ce per motor rotation mm/rev -— (2)

— * Travel distance [Unit of display]
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3 Setting Up a Single-axis Servo System

e Operation Settings

¥ Velocity/Acg

(Vesimem joa veiociy
T = Acceleration warning value 5
Maximum deceleration ! Deceleration warning value
Acceleration/deceleration over Use rapid acceleration/deceleration (Blending is changed to Buffered) ¥

Operation selection at Reversing Deceleration stop '+

¥ Torque

Positive torque warning value ‘ Negative torque warning value ‘ 2

¥ Monitor

In-paosition range i) mm e
Actual velocity filter time constant i ms Zero position range

Count mode ) Linear mode @ FRotary mode
Modulo maximum position setting value 2147483647 Bl

odulo minimum po
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3 Setting Up a Single-axis Servo System

@ Additional Information

You can also set the parameters for all axes on the same tab page.

Right-click Axis Settings in the Multiview Explorer and select Axis Setting Table from the menu
to display the Axis Setting Table. The Axis Setting Table allows you to set the axis settings and
axis parameters for all axes that have been added.

L/
Multiview Explorer + 1 =

Parameters to show [All"¥
new_Controller_0 A I:I

e
A4 Configurations and Setup

(]
1
a
)
=
<]
«Q
=
o
3
2
=
o

0
MCL: Primary periodic task

Used axis

Servo axis|

Single-axis position control onky|

No control loop|

Tnput d

Tra 5
Channel

3 Programming

Output device 1

Channel

Qutput device 2

[SLELLE]

Qutput device 2

sixy ay1 Bumes |-G-¢

Channel

Do not use gearbox

10 mm/rev]
10000 mm/rev

A Filter
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3 Setting Up a Single-axis Servo System

I Confirming That the Axis Variable Is Registered
A structure variable that is defined to hold information on an axis, such as physical quantities, status,
and error information, is called an axis variable.
The axis variables are used in the user program to specify axes.

When an axis is added, an axis variable for that axis is automatically added to the global variable table.

Use the following method to check the axis variables.

1 Right-click Global Variables under Programming - Data in the Multiview Explorer and select
Edit from the menu.

Multiview Explorer ~ 1

new_Controller_0 v
| 4 Configurations and Setup
b4 FProgramming

C

v @ PoU

L [ Data Types
Lt
» B3 Tasks

The global variable table is displayed in the Edit Pane.
You can confirm that the MC_Axis000 axis variable for axis 0 has been added automatically.

Multiview Explorer

new_Controller_0 v
9 Configurstions and Setup
b4 Programming
n
T

L [ Data Types

L et
B A Tasks
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3 Setting Up a Single-axis Servo System

3-5-2 Creating the Program

Create the instructions that control the Servo Drive in section 0 of program 0. Program 0 is automati-
cally created when you create a project.

The following instructions are created. To do so, we will use an axis variable and motion control instruc-
tions.

—Szdianﬂ - Programd) % -

Variables (:)
a
MC_Axisaoo—| )
Ser}ml_‘nck 3
T 8
2
3
3
. MC_AxisD00— Axi EAAQ:E;“WE Axis|—MC_Axis000 MC_AxisDO0—] Auxi: thi::i‘aﬂ\’e MC_As ‘g

S}Iar‘}l Cmr}w;}etel o e Completel

Zn: Velocity Activ Vm: Velocity

BufferMode c.'J
[6)]
= ro
Refer to the NJ/NX-series Startup Guide for CPU Units (Cat. No. W513) for details on how to create g
ladder diagrams. 8
3
i . 3
Precautions for Correct Use <
IS)
The sample programming that is provided in this Guide includes only the programming that is g

required to operate the Servomotors. When programming actual applications, also program
EtherCAT communications, device interlocks, I/O with other devices, and other control proce-
dures.
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3 Setting Up a Single-axis Servo System

I Opening the Ladder Editor

To enter the program, you must start the Ladder Editor and open section 0 of program 0.

1 Right-click Section0 under Programming — POUs — Programs — Program0 in the Multiview
Explorer, and select Edit from the menu.

Multiview Explorer ~ I

new_Controller 0 v |:|

| 3 Configurations and Setup

v
!

!

!

1

v i@ POUs

The local variable table and Ladder Editor are displayed in the Edit Pane. From here, you can
register local variables and create a ladder diagram.

Multiview Explorer 2 Toolbox

T

new_Controller 0 v
» Analog Conv

] posconios = 8D Con

» Bt Strin ing

Configurations and Setu
g Configurations and Setup | InitalValue | AT | Retain | Constant| Comment |

» Communications
» Comparison
» Conversion
» Counter
» Data Movement
» Data Type Conversion
» FCS
b Ladder Tools
» Math
» Motion Control
» Other
P Program Control
» SD Memory Card
ction
uence Control
Sequence Input
Sequence Output
shift

Simulation

A Filter
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3 Setting Up a Single-axis Servo System

I Creating the Instructions That Turn the Servo ON and OFF

You must turn ON the Servo in order to execute single-axis positioning from the Servo Drive. The
MC_Power (Power Servo) instruction is used to control turning the Servo ON and OFF.

1 Enter an input for the ServoLock variable to control turning the Servo ON and OFF.

-
=
Variables Definitions of any variables that you enter in the Ladder Editor

T are automatically registered in the local variable table.

Name Data Type Initial Value | Retain | Constant | Comment

Buiwweibouid G-¢

Enter an input for the ServolLock variable
to control turning the Servo ON and OFF.

| o

e How to enter an NO input
Right-click the horizontal line in the Ladder Editor and select Insert Input from the menu. Or,
press the C Key.

weiboid ay) Buneain z-s-¢

e How to display external variables and internal variables
Select Variable Table from the View menu.

2 Drag MC_Power from the Motion Area of the Toolbox to the right side of the ServoLock input.

= ~ Toolbox

<pace - Usi
Namespace - Using MC_GroupReset

[EL | Data Type | Initial Value | AT | Retain | Constant| Comment ||

MC_GroupSetOverride
MC_GroupStop
MC_GroupSyncMoveAbs:
MC_H
o SenvoLock  — MC_HomeWithParamete

| }—| 8 — MC_ImmediateStop

] MC_Move

MC_MoveAbsolute
MC_MoveCircular2D
MC_MoveFeed
MC_Mavelog
MC_Movelinear
MC_MovelinearAbsolute
MC_MovelinearRelative
MC_Movelink

MC_MoveRelative

MC_MoveVelocity

MC_MoveZeroPasition

F&|— MC_Reset
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3 Setting Up a Single-axis Servo System

An MC_Power instruction is inserted to the right of the ServoLock input.

Variables

Namespace - Using

Name | Data Type | Initial Value | AT | Retain | Constant| Comment

500, o lol

Enter Variable

Enter Variable

Enter Variabie

Enter Variable

_ Definitions of any variables for instance names that you enter in the

Rt Ladder Editor are automatically registered in the local variable table.

Namespace - Using

Name Data Type
Externals

Servnlock

| AXi§ —————  Axi5 |—Enter Variabie
Servolock '
: : Enable Status

Busy [— Enter Variable
Ermor|— Enter Variable

ErroriD (—Enter Variable
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3 Setting Up a Single-axis Servo System

4 Enter the in-out variable for the Power1 instance.

Specify the axis variable of the axis to control for the Axis in-out variable of the Power1 instance.
The axis variable for axis 0 is MC_Axis000.

Variables

Namespace - Using

Name Data Type | Initial Value | AT | Retain | Constant | Comment |

Externals Servolock

Powerl
of axis 0).
Enter the initial letter "m" to display
the selectable axis variables.

‘owerl

L]
MC_Power .
MC_Axis000—D) fs —— A) I
Enable Statu:
The variable automatically
- appears on the output side when
Eror—EnierVanable it s entered on the input side.

ErroriD (= Enter Varigble |

Buiwweibouid G-¢

Servolock
| |
L

Busy |— Enter Variable

This concludes the creation of the instructions to control turning the Servo ON and OFF.

weiboid ay) Buneain z-s-¢
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3 Setting Up a Single-axis Servo System

I Creating the Instructions That Perform Single-axis Positioning

Here, the MC_MoveRelative (Relative Positioning) instruction is used to perform single-axis control.
We will use two instances of this instruction to repeatedly perform round-trip operation with single-axis
positioning.

1 Enter an input for the Start1 variable to control the Relative Positioning instruction.
To add a rung, select the left bus bar and press the R Key.

VELEL =S

Namespace - Using

Data Type Initial Value | Retain | Constant| Comment

@ startl D BOOL O O

rDeﬁnitions of any variables that you enter

0 in the Ladder Editor are automatically E
registered in the local variable table. [
SenveroTe -
{ | Enable Statu:
Busy

Enter an input for the Start1 variable to
control the Relative Positioning instruction.

1 | Startl |/

2 Enter an NC input for the Complete1 variable to control the repeated single-axis positioning.
To enter an NC input, select the horizontal line in the Ladder Editor and press the / Key.

Varniables

Mamespace - Using

Data Type | Initial Value | AT | Retain | Constant| Comment

Powerl MC_Power
Startl BOOL
&« Completel BOOL

O|gjia
O|gjia

Definitions of any variables that you enter in the Ladder
Editor are automatically registered in the local variable table.

=
B
T PR OO0 —] AATS »‘?Tm o
Servalock
| | Enable Sta
Enter an NC input for the Complete1 variable, which is |

B .WL Frter Vnriahie
turned ON when the round-trip operation is completed.

:ﬂodD’—Eﬂef Variable |

1 Startl Completel |
| | | /I
|| (B |
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3 Setting Up a Single-axis Servo System

3 Insert an MC_MoveRelative (Relative Positioning) instruction.

Vanables

Namespace - Using

Name Data Type ! i Consta Comment |

Externals Sarvolock

Powerl
Startl
Completel

Powerl
MC_Power
MC_ARiS000= AXiS = is (= WC_Axis000

Servolock
: : Enable

Busy [— Enter Variabie

[Ei AR e Insert an MC_MoveRelative
ErroriD |— Enter Variable (Relative Positioning) instruction.

—

Buiwweibouid G-¢

Enter Variabie} Enter Variable
Startl Completel

{1 /1

Enter Variablel Enter Variable
Enter Variabie] Enter Variable
Enter Variablel Enter Variable
Enter Variable

Enter Variablel Enter Variable

weiboid ay) Buneain z-s-¢

—

Variables

Namespace - Using

Name Data Type | Initial Value

Externals ServoLock BOOL
Powerl MC_Power
Startl BOOL
Comnlatel BOOL
Movel MC_MoveRelative

Powerl ]

Definitions of variables for any instance names that you enter in the
Servolock Ladder Editor are automatically registered in the local variable table.

1 T = STET

Busy [— Enter Variable

Erenrlo Enter Variable

Enter Move1 as the instance name. o
Enter Variable

—\

Enter Varioble— Axis

\__rmovencid Ve

Axis|—Enter Variable

Startl Completel
I I I/I Execute Done
Enter Variabie— Distance Busy [—Enter Varigble
Enter Variable— Velocity Active |—Enter Variable

Enter Varioble—| Acceleration CommandAborted |—Enfer Variable
Enter Variobie—| Deceleration Error|—Enter Variable
Enter Varioble— Jerk EmrorlD [—Enter Variable

Enter Varioble— BufferMode
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3 Setting Up a Single-axis Servo System

5 Enter the in-out variable for the Move1 instance.

Specify the axis variable of the axis to control for the Axis in-out variable of the Move1 instance.
The axis variable for axis 0 is MC_Axis000.

Vanables

Namespace - Using

Name Data Type | Initial Value | AT | Retain | Constant| Comment |
Powerl MC_Power [ ] [ ]
Startl EOOL O O
Completel BOOL 1 (|

0 Powerl
MC_Power
MC_Axis000—{ Axis ———— Axis|—MC_AxisDDD

Servolock
1

The variable automatically
appears on the output side when
it is entered on the input side.

Status

1 T Enable

Busy [— Enter Variable

Enter MC_Axis000 (the axis
variable of axis 0).

Error (— Enter Variable

ErrorlD [— Enter Variabie

! 1
MC_Axis000—8) 5 AGL-MC_Axis000

Execute Do

Mowvel
MC_MoveRelative

Completel
| | | 7|
1 14T

3-24

Enter Variobie—

Distance

Enter Varioble—| Velocity

Enter Varioble—|

Enter Varioble—

Enter Varioble—

Enter Varioble—

Acceleration

Deceleration

Jerk

BufferiMode

Busy|—Enter Varigble

Active [—Enter Variable

CommandAborted |— Enfer Variable

Error|—Enter Variable

EmrorlD [—Enfer Variable
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3 Setting Up a Single-axis Servo System

6 Enter the values given in the following table for the input variables of the MC_MoveRelative

instruction.
Input variable Meaning Set value
Distance Travel Distance (mm) 20
Velocity Target Velocity (mm/s) 10
Acceleration Acceleration Rate (mm/s2) 200
Deceleration Deceleration Rate (mm/s2) 200

Vaniables

Namespace - Using

Data Type | Initial Value | AT | Retain | Constant| Comment
Extemnals |y BOOL 0 O
Powerl MC_Power [] []
Startl BOOL O O
Completel BOOL O O
Movel MC_MoveRelative [] []
0 Powerl
MC_Power
MC_AxisO00— AXiS = Aoiis = MC_Axis000
Servolock
| | Enable Statu:
Busy
Error
ErroriD [— Enter Variable
: Set the values of the input variables.
MC_AxisﬂUDjW
Startl Completel
| | e

200—: ] celeration CommandAborted

200—/ Jeceleration Error|
Enter Variw>Z— Jerk EmorlD|—Enter Variable
Enter Varioble— BufferMode

NJ/NX-series Startup Guide for Motion Control (W514)
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3 Setting Up a Single-axis Servo System

7 Insert the second MC_MoveRelative (Relative Positioning) instruction.

Enter Move2 as the instance name, enter the axis variable of axis 0 (MC_Axis000) for the in-out
variable, and enter the values in the following table for the input variables.

Input variable Meaning Set value
Distance Travel Distance (mm) -20
Velocity Target Velocity (mm/s) 10
Acceleration Acceleration Rate (mm/s?) 200
Deceleration Deceleration Rate (mm/s2) 200

Insert the second MC_MoveRelative (Relative Positioning) instruction

Variables

Namespace - Using as follows:
Name | Data Type
| serolock L a. Insert an MC_MoveRelative (Relative Positioning) instruction.
— —— b. Enter Move2 as the instance name.
Completel oo c. Enter MC_Axis000 (the axis variable of axis 0) for the in-out variable.
Movel MC_MoveRelative d. Set the values of the input variables.
Q2 P
MC_Power
MC_Axis000— Axis —— i

Servolock
||

{ | Enable Status

Error
ErrorlD [~ Enter Variabie u
1 Mavel @
MC_MoveRelative T _MIOVEREISTIS
MC_Axis000—| Axis Auxis [~ MC_Axis000 s hais |~ MC_Axis000
Startl Completel B
{ | {/} Execute Do Ex Donef——————
20— Distance Busy|—Ente 3 /o Distance Busy |—Enter able
10—{Velocity Active, Ielocity Active

200— Acceleration CommandAborted| Acceleration CommandAberted

200— Deceleration Error—Fi Deceleration Error|—F

le—Jerk ErroriD[—Fi

leri EmorlD—Fi

e— BufferMode

@ Additional Information

Cascade connections are possible for Ladder Diagram Instructions (e.g., LD (Load) and AND
(AND)), for FB instructions (e.g., MC_MoveRelative (Relative Positioning)), and for FUN instruc-
tions (e.g., MOVE (Move)). In this program, the Move2 instance is started after relative position-
ing for the Move1 instance is completed.

8 Enter an output for the Complete1 variable to turn ON when the round-trip operation is com-

pleted.
Powerl
MC_Power
5000 AxjS e Axis = MC_AxisD00
———{Enable Statu:
s Enter an output for the Complete variable to turn
L ON when the round-trip operation is completed.
ErrorlD
Movel Move2
MC_MoveRelative MC_MoveRelative
MC_Axis000— Axis Axis|—MC_Axis000 MC_AxisD00— Axis Axis|—MC_AxisD0D Completel
Execute Do Execute D O
20— Distance Distance Busy[—Eni
10— Velocity Active| Velocity

200— Acceleration CommandAborted Acceleration CommandAborted

200— Deceleration Error]| Deceleration Error|

Jerk. ErrordD|—Eni

ble—Jerk
BufferMode

e— BufferMode

This concludes the creation of the instructions to repeatedly execute single-axis positioning.
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3 Setting Up a Single-axis Servo System

3-5-3 Checking the Program

Check the program that you created.

1 Select Check All Programs from the Project Menu.

| R

LNECK Smrmcuea rrogr s oniM+F7

F&
Rebuild Controller Variables

Build Controller

ft+F8 Namespac

Memory Usage MName Data Type | Initial Value | AT | Retain | Constant |  Comment

Online Edit »

Externals | rmppen BOOL

Powerl MC_Power

Library

Startl BOOL

Completel BOOL

Movel MC_MoveRelative

MC_Axis000—

s [~ MC_Axis000

Busy|
Ervor|

ErroriD)|

[~ Enter Variabie

|~ Enter Variabie

[~ Enter Variobie

Startl Completel

MC_Axis000—] Axis

Movel
MC_MoveReative

s |—MC_Axis000

i 171

20— Distance Busy|—Enter Variable

1

—{Velocity Active|—Enter Variable

The results of the program check are displayed on the Build Tab Page.

If there are any errors, correct them.

Warnings such as "A parameter is not entered for the output." may be displayed because vari-
ables and actual inputs are not assigned in the 1/0 map. In this case, ignore the warnings and

continue the procedure.

T

Description

The input used as an internal bit is not wrnitten from others.
The input used as an internal bit is not wrnitten from others.
The input used as an internal bit is not written from octhers.
The input used as an internal bit is not wrnitten from others.

The input used as an internal bit is not written from others,

NJ/NX-series Startup Guide for Motion Control (W514)

'Start1'
‘Servolock’

'Start2'
. 'Home®

'‘GroupeEnable”

| Program | Location
Program( Sectio
Program@ Sectio
Program( Sectio
Program( Sectio
\regram@ Sectio

Useful Function

jump to the rung where the
error was detected.

Double-click any error line to
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3 Setting Up a Single-axis Servo System

3-6 Transferring the Project to the CPU
Unit

The project, which contains the user program, is transferred to the CPU Unit.
Turn ON the power supply to the Controller and to the Servo Drive.

® Online Connection

1 Use one of the following methods to go online.

Communications Setup...

Menu.

Channn Ao

Method 2: Click the Button on the
[\

Toolbar.

Method 1: Select Online from the Controller ﬁ T ———— W E——

Method 3: Press the o Ctrl + w w

Keys.

The CPU Unit name is written to the Controller, and the Sysmac Studio goes online with the

Controller.

Insert._project_ Gontroler_ Simuiation. Jools_ e

The Sysmac Studio goes

online and the color of the
bar at the top of the Edit =
Pane changes to yellow. o

The Controller status is
displayed.
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3 Setting Up a Single-axis Servo System

® Transferring the Project

You must transfer the project to the CPU Unit. The synchronize operation is used to transfer the
project. Here, “synchronize” means to automatically compare the data for the Sysmac Studio on the
computer with the data in the physical Controller and transfer the data in the direction that is speci-
fied by the user.

1 Use one of the following methods to display the Synchronize Pane.

Method 1: Select Synchronize from the
Controller Menu.

HUN NdD a3 03 19sloid ays Bunsjsuel) 9-¢

I Offline Ctrl+Shift+w
Transrer... 3
1

Method 2: Click the Button on the
Toolbar.

Method 3: Press the e Ctrl + M M

Keys.

Comparison of the data on the computer and the data in the physical Controller is started.
The comparison results are displayed after the comparison is completed.

Compare

The results of compari-
son of the data on the
computer and the data in
the physical Controller
are displayed.

hen this option is changed.

Click this button to transfer |} Click this button to transfer
the project from the @ the project from the CPU
computer to the CPU Unit. Unit to the computer.
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3 Setting Up a Single-axis Servo System

2 Click the Transfer to Controller Button.

Computer: Update Dat

Click the Transfer To Controller But-

ton.

when this option is changed.

3 Click the Yes Button.

Click the Button.

Transfer to Controller operation is executed, Eth slaves will be reset and forced refreshing will be cancelled.

Are you sure that you want to execute the tra

The operating mode changes to PROGRAM mode, and the Sysmac Studio starts transferring
the project to the CPU Unit. During the transfer, a progress bar appears in the Synchronize
Pane.

Synchronizing...

4 The following dialog box is displayed when the transfer is completed. Click the No Button.
Do not change to RUN mode at this time (i.e., remain in PROGRAM mode).

Click the “ Button.

Confirm that there is no problem if the controller aperation is started.
The operating mode will be changed to RUN mode.

Do you want to continue?(Y/N)
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3 Setting Up a Single-axis Servo System

5 Click the Close Button at the lower right of the Synchronize Pane.

: Close ‘ “, I (O =
Click the - Button. — s s

@
[=2)
=
o
=]
@
[)
=
=
=}
«Q
-~
=2
(]
)
=
K=
[1]
Q
-~
-
o
-
=2
(]
o
)
[
c
=]
-

The Synchronize Pane closes.
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3 Setting Up a Single-axis Servo System

3-7 Confirming System Operation

Confirm that the system is operating correctly.

Place the CPU Unit online with the Sysmac Studio before you perform the procedures that are given in
this section.
3-7-1 Checking for Controller Errors

The color of the ERR/ALM indicator in the Controller Status Pane of the Sysmac Studio shows the
presence of any errors. If ERR/ALM is red, an error has occurred. Follow the instructions that are given
below to check the details of the error.

1 Click the n Button on the Toolbar of the Controller Status Pane.

Controller Status

ONLINE 192.168.25(

ERR/ALM RUMN mode

The Detailed View of the Controller Status Pane is displayed.

Controller Status

w Controller Status Details (new_Controller_0)

® RUN mode
Partial or minor fault level Controller ervor occurs @

1P address ===
Subnet mask — .
Operation authority Indicates a Controller error.

Primary periodic task execution time 0.000 us
Primary period 2000.000 us
EtherNet/IP Tag Data Link —
EtherCAT Process Data Communications —

Serial ID —

Variable in Forced Refreshing None

Unit version -—

Praject unit version in the Controller

Hardware revision

W List of Controllers Connected Online

CPU Unit name 1P address|Communicationsl Operating mode! Controller error | User-defined errar Il
new_Controller_0 - Normal commu RUN mode Partial or minor fault level Cc  No user-defined er

2 Use one of the following methods to open the Troubleshooting Window.

Method 1: Select Troubleshooting from the
Tools Menu.

e 00E)._Help

= |

1G]

i G— — e

1
Method 2: Click the Button on the Tool-
bar.
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3 Setting Up a Single-axis Servo System

The Troubleshooting Window is displayed for the Edit Pane.

From there, you can check detailed information on any errors that have occurred and find out
how to troubleshoot them.

[5] Troubleshooting

Source Det: | EventName | Event Code |
[EtherCAT Master Communications port  Link OFF Error  0x84200000

A list of Controller
errors is displayed.

uonesadQ walsAs Bulwiyuo) Z-¢

Details on the errors and possible

solutions are displayed in this area.

A Link OFF state occurred.

[Cause]

(1) The Ethemet cable is broken between the master and slaves. . . .

(2) The Ethemet cable connector is disconnected. Click the Display Switch Button to

(3) The Ethemet cable is not ected. . .
SIS S switch between the detailed error
information and possible solutions.

Display Switch

3 Refer to the error details and troubleshooting information to solve the problems and eliminate all
errors.

$10113 J8|j013U0D 10} BupoBY) |-/-€

4 Click the Reset All Button in the Troubleshooting Window.

Giiok the Buton. T——

The following confirmation dialog box appears.

5  Giick the Yes Button.

Click the Button.

All errors are reset.
If the cause of the error is not removed, the error will occur again.
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3-34

@ Additional Information

¢ |f an EtherCAT communications cable is not properly connected or if power is not supplied to a

Remote I/O Unit, a minor fault level Controller error (a Link OFF Error or Network Configura-
tion Verification Error) will occur. If you are sure that all EtherCAT communications cables are
properly connected, first check to make sure that power is being supplied to the Remote 1/0O
Units before you reset the errors.

If you use the default Servo parameters, you must wire the immediate stop input, negative
drive prohibit input, and the positive drive prohibit input.

If these inputs are not wired, the CPU Unit will remain in the drive prohibit signal and emer-
gency stop signal detected state, and a minor fault level Controller error will occur. The minor
fault level Controller errors that will occur are an Immediate Stop Input Error and a Drive Prohi-
bition Input Error. (The event codes are 68220000 and 64E30000.)

If the above signals are temporarily not wired while commissioning the system, you can
temporarily change the Servo parameters to prevent these errors from occurring in the CPU
Unit. Refer to A-1 Settings When Control Input Signals Are Not Wired for details on the set-
tings that you must change in this case.
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3 Setting Up a Single-axis Servo System

3-7-2 Resetting the Absolute Encoder from the Sysmac Studio

The absolute encoder must be set up the first time it is used, and when the rotation data is initialized to 0.

1 Right-click the Servo Drive and select Setup and Tuning from the menu.

Multiview Explorer - 1 I
Node Address|Network col

new_Controller 0 v I:'

v
v & rCAT
Yo
L[= Parameters
LE FFT
| Data Trace 5

uonesadQ walsAs Bulwiyuo) Z-¢

Properties

> T

The Setup and Tuning Portal appears.

2 Click the Quick Parameter Setup and I/O Monitor Button.

Setup and Tuning Portal

You can do Quick Parameter Setup, O Monitoring and Tuning easily.

¥ Quick Parameter Setup and [/O Monitor

Quick Parameter Setup and 1/0O Monitor

Setup basic parameters quickly and monitor /O signals.

¥ Tuning

Please choose the type of tuning you want to perform:

0IpNIS 9BWSAS 8y} woJj Japooul anjosqy ayl bumesay g-/-¢

Easy Tuning Advanced Tuning Manual Tuning
Tune based on simulating the system’s
se in frequency and time domains.
Tune based on simple steps. Tune based on setting the machine rigidity.
Ensure that [nertia Ratio and Viscous Friction
Coefficient are correctly set.

Caution!

Be sure to carefully read the operation manual before executing this function.
Special care must be taken for the following.

To avoid unexpected motor operation, take appropriate precautions and check the newly set
parameters for proper execution before using them.

Operation will be started. Are you sure you want to start the operation?

The Motor and Encoder setting Page appears.
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3 Setting Up a Single-axis Servo System

3 Click the Launch Motor and Encoder view Button.

[Test Run

~ Connecting with OMRON Centrollers  Configuration

ecommendex

Operation Direction

Jogging
Target Speed

Acceleration/Deceleration Time

se Loss Detect De
© Enabled

Absolute Encoder (4510.01 hex "Operation Sel g Absolute Encoder’)
s absolute encoder
remental encoder

s absolute enc

Number of Cycles

Dwell Time

~Motor Rotation (3000.01 hex "Motor Rotation Direction Setting’)
@ CW (Clockwise) ) CCW (Counts )

IR Command Unit
Actual Current Speed

E—

Back to Portal

The Encoder Properties Tab Page appears.

4 Click the Clear system Button.

Encoder Properties

| — |
¥ Monitor

| | Name

¥ Encoder Emor
Encoder - Encoder Communications Error C-- 0

¥ Encoder Status
Encader - Resolution per Rotation 8388608
Encoder - One-rotation Data 718247 Encoder Unit
Encoder - Multi-rotation Data 1352 Rotations
Encoder - Electric Angle 154 degree
Encoder - Mechanical Angle 30 degree

Encoder - Encoder Temperature 40°C

¥ Operations

Multiple rotation data will be cleared, and the machine = ill ew position data

rrent Alarm
Event Name Error Code

t alarm
Reset Communications Error Count

Reset Motor Replacement Detection error

An Absolute Value Clear Error (error display number: 2701) will occur, and a dialog box indicat-
ing "Restart the drive to complete the operation."
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3 Setting Up a Single-axis Servo System

5 Click the Yes Button.

Encoder Properties

¥ Monitor

(| Name

¥ Encoder Error
Encoder - Encoder Communications

¥ Encoder Status
Encoder - Resolution per Rotation
Encoder - One-rotation Data
Encoder - Muli-rotation Data.
Encoder - Electric Angle
Encoder - Mechanical Angle
Encoder - Encoder Temperature

¥ Operations

data will be cleared, and the machin

Reset Motor Replacement Detection error

uonesadQ walsAs Bulwiyuo) Z-¢

The multiple rotation data of the absolute encoder is cleared.

Encoder Properties

¥ Monitor
(.
¥ Encoder Error
Encoder - Encoder Communications Error C---
¥ Encoder Status.
Encoder - Resolution per Rotation

Encoder - Mechanical Angle

Encoder - Encoder Temperature

'w Operations

Clearsysiem | 4}, Multiple rotation data will be dleared, and the machine system will change to

Current Alarm
Event Name Error Code

Reset alarm
Re Communications Error Count

Reset Motor Replacement Detection error

0IpNIS 9BWSAS 8y} woJj Japooul anjosqy ayl bumesay g-/-¢
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3 Setting Up a Single-axis Servo System

3-7-3 Checking the Servo Drive Wiring

Use the MC Test Run operation in the Sysmac Studio to check the wiring of the Servo Drive.

The wiring is checked in PROGRAM mode to prevent a user program for which operation has not been
verified from affecting the wiring confirmation results. In this Guide, the project is transferred in PRO-

GRAM mode.

An MC Test Run allows you to perform tasks such as monitoring the control inputs of an OMRON Servo
Drive that has been assigned to an axis or operating the Servomotor without any user programming.
Use this to check the Servo Drive wiring and the operation of the Servomotor.

I Starting an MC Test Run

Start an MC Test Run from the Sysmac Studio.

1 Right-click MC_Axis000(0) under Configurations and Setup - Motion Control Setup - Axis
Settings in the Multiview Explorer, and select Start MC Test Run from the menu.
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3 Setting Up a Single-axis Servo System

2 When the following caution dialog box appears, read the message carefully. After you confirm
safety, click the OK Button.

“aution!

e must be taken for this fur the m B e to
¢ read the operation manual b uting this fun S E lly, pay

may not be
stop devi

uonesadQ walsAs Bulwiyuo) Z-¢

advance.

During the operation, only the commands
from the CPU Unit will nvalid.

Buuipy @A onJes By Bunpoayy ¢-/-¢

is000(0)(Node : 1)

Axis disabled
Discrete motion Contil s motion Homi
Stopping i ne defined In home p:
on error list

Levell Source |[Event Namel

Reset errors

(CLELL I EELEAT  055.630371570587 full it i OFF» Home input
Actual IO 5955.630371570587 [l GFF  Servo ready ON
Command current I EERN mm/s Immediate stop input (OFERY  Main power ON
Actual current velocity IR R EEENE mm/s  Home proximity input UBFFN  Drive error input OFF
Latch input 1 OFF Dri ming input {JOFF
QOFF
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3 Setting Up a Single-axis Servo System

I Checking the Control Input Signal Wiring

Use the control input signal status indicators on the MC Test Run Tab Page in the Sysmac Studio to
check the wiring of the control input signals.

1 Select the axis to check on the MC Test Run Tab Page.

i C_AxisD0O[0)(Node : 1) ¥

Axis disabled
Discrete motion ‘Continuous motion
Stopping Error stopping Home defined In home p

Motion error list

 Details

Level|Source|Event Namel

Reset errors
Test Run
Servo ON

Drive status

mmand current pusitiunmm Positive limit input Home input
Actual current | 955.630371570587 [utl gative limit i Se y ON
Command curr mmys ] ON
Actual current velocity m m/s t i OFF
Latch input 1 Drive warning input { OFF
Latch input 2

2 Check to see if the signals turn ON and OFF properly on the monitor screen by turning ON and
OFF the sensor connected to each control input signal.

Test Run

Drive status

Command current position| 955,630371570587 Lulul | =R i lah S OFF Home input

Actual current 955.,630371570587 Lulul | N E RNy gTy e OFF Servo ready ON

Command curre ity L nmy | Immediate OFF Main power ON

Actual current velocity ! nmj | Home p ity input & COFF Drive error input OFF
Latch input 1 OFF Drive warning input (JOFF
Latch input 2 OFF
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3 Setting Up a Single-axis Servo System

I Checking the Servomotor Wiring

Use the MC Test Run Tab Page in the Sysmac Studio to check the Servomotor wiring.

M Precautions for Correct Use

* When one of the following operations is performed for a command from the Sysmac Studio,
the Servomotor will operate at the set velocity: Servo ON, jogging, relative positioning, abso-
lute positioning, or homing.

Always confirm that it is safe for the Servomotor to operate before executing any of these
operations.

* When operating the Controller from the Sysmac Studio, always install external emergency cir-
cuits so that the Servomotor can be stopped safely whenever necessary. The Sysmac Studio
may not be able to send commands under some circumstances, e.g., if an error occurs in the
computer.

* Set the EtherCAT communications and establish communications before you attempt to per-
form operation from the Sysmac Studio.

® Servo ON
You can use the Servo ON Button to turn the Servo ON and OFF.

1 Select the axis to check on the MC Test Run Tab Page.

lecti@ MC_AxisO00(0)(Node : 1) v

Status

Axis ready-to-execute disabled
Stands Discrete motion Continuous motion Homing

Stopping Error stopping Home defined In home position

2 Click the Servo ON Button.

Drive status -

Command current pusihanmm Posi it i OFE» Home input

Actual current rnm d OFFY Servo ready

Command curren ity mm fs Immedi OFF) Main power

Actual current velocity  [IIESEE N ERERN mm/s Home proximity input (ROFERY  Drive error input OFF
Latch input 1 OFFY  Drive warning input ( OFF
Latch input 2 OFF

Test Run

The Servo is turned ON for the selected axis.
Click the Servo OFF Button in this state to turn the Servo OFF.

Test Run

Drive status

Command current position 3124.19633150101 [yl =) Home input

Actual current position 3124.19632011682 fulyl

nmand curre:

Actual current velocity -0.00298023223876953 LulyVRla bl IR LT
Latch input 1
Latch input 2
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3 Setting Up a Single-axis Servo System

3-42

® Jogging

Jog the axis in the Servo ON state.

1 Click the Jogging Tab on the MC Test Run Tab Page.

Test Run

Stopping Servo OFF

tus

imand current position 3124.19619441032 [yl B S Ea U T a4
n ERISEEEEAIER mm  Negative limit input
imand current y _rﬂ s Immediat input

Actual current v y 0.000596046447753906 ful ome pro y input
Latch input 1
Latch input 2

OFF
OFF
OFF
OFF
OFF
OFF

Home input OFF
Servo ready ON
Main power ON
Drive error input OFF
Drive warning input { OFF

Target velocity If you click one of the buttons below after

clicking the Apply Butt
Acceleration s ik

down.

gging will be

performed only while the button is held

Bl 4]

2 Enter the target velocity, acceleration rate, and deceleration rate, and then click the Apply But-
ton. For this example, set the target velocity to 50.

Target velocity If you click one of the buttons below after

Acceleration

clicking the Apply Button, jogging will be
performed only while the button is held

Deceleration mmys*2 down.

3 Click the Button or the Button.

The motor will operate in either the positive or negative direction while one of these buttons is

clicked.

Check to see if the motor operates in the set direction.
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3 Setting Up a Single-axis Servo System

I Ending the MC Test Run

After you have checked the wiring of the control input signals and the Servomotor, end the MC Test
Run operation.

1 Right-click MC_Axis000(0) under Configurations and Setup - Motion Control Setup - Axis
Settings in the Multiview Explorer, and select Stop MC Test Run from the menu.

ection WC_AxisO00[0)(Node : 1) +

- - Status
A4 Configurations and Setup

uonesadQ walsAs Bulwiyuo) Z-¢

ping

Motion error list

| Details

LevellSource|Event Namel

Countermeasure
and remedy

Reset errors

ask
F Data Tra
N FProgramming

1and<urrenlposmun 3228 48017961121 [ SE TR A e OFF
=etal current position EPPEYTEEEEE mm  Negative limitinput  (UOFE

This ends the MC Test Run operation.

Buuipy @A onJes By Bunpoayy ¢-/-¢

k4 Data Tra

g Pegormg |
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3 Setting Up a Single-axis Servo System

You will change the operating mode of the CPU Unit to RUN mode and then use monitoring, control
BOOL variables (set/reset), and use the MC Monitor Table in the Ladder Editor to check the operation
of the program that you created. Control (set/reset) the status of the inputs to control the motion control
instructions, and use the MC Monitor Table to check the results of their execution.

1 Double-click Section0 under Programming — POUs — Programs — Program0 in the Multiview
Explorer.
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3 Setting Up a Single-axis Servo System

2 Use one of the following methods to change the operating mode to RUN mode.

Method 1: Select Mode — RUN Mode from
the Controller Menu.

Offline Ctrl+Shift+W

Synchroniza... Ctrl+M
Transfer...

Stop Monitoring

w
d
N
o
o
3
=
=
3
3
«Q
(2]
<
[}
—
[}
3
o]
T
[}
=
Q
=
(=]
=1

Method 2: Click the H Button on the
Toolbar.

Method 3: Press the e Ctrl + 8 3

Keys.

3 The following dialog box is displayed. Confirm that no problem will occur even if you change the
operating mode, and then click the Yes Button.

uonesadQ weiboid Buppay) p-/-¢

Make sure a Controller startup will cause no problem.
Do you want to change to RUN Mode? (Y/N})
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3 Setting Up a Single-axis Servo System

4 Right-click ServoLock in the program in the Edit Pane, and then select Set/Reset - Set from the
menu.

Go To Variable Table

Edit Variable Value

Add to Differential Monitor

- :ed Refreshing

ixed Target Cross Ref.

ServolLock changes to TRUE, and Power1 is executed.
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3 Setting Up a Single-axis Servo System

5 Right-click Start in the program in the Edit Pane, and then select Set/Reset - Set from the
menu.

uonesadQ waysAs buiwiyuo) 2-¢

Go To Variable Table

Add to Differential Monitor

ints

.F.:.r-:ed Refreshing
-: Fixed Target Cross Ref.

uoneladQ weiboid Bupoayy #-/-¢

Start1 changes to TRUE.

Move1l is executed and positioning is started. When the positioning for Move1 is completed,
Move1 execution stops and MoveZ2 is executed. This operation is repeated.

NJ/NX-series Startup Guide for Motion Control (W514) 3-47



3 Setting Up a Single-axis Servo System

6 Right-click Axis Settings under Configurations and Setup - Motion Control Setup in the
Multiview Explorer, and select MC Monitor Table from the menu.

Multiview Explorer

=

» [+ Data Trace

\d Progamming |

¥ i@l POUs

Aois Name 1 MC_Axis000(0})
w(fg
AxMNo 0
ExeclD 1
AxEnable Used axis
AxType Servo axis
NodeAddress 1
W Status
Ready 0
Disabled 0
Standstill 0
Discrete 1
Continuous 0
Synchronized 0
Homing 0
Stopping 0
EmorStop 0
Coordinated 0
¥ Details
Idle 0
InPosWaiting 0
Homed 1
InHome 1
VelLimit
w Dir
Posi
Nega
¥ DrvStatus
ServoOn
Ready
MainPower
POT
N_OT
HomeSw
Home
ImdStop
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3 Setting Up a Single-axis Servo System

7 Use the MC Monitor Table to confirm that the axis is moving.
a and b in the following figure show the information that you need to check.
¢ a: Check that the value of Pos under Cmd is either increasing or decreasing.
* b: Check that the value of Pos under Act is either increasing or decreasing.

Axis Name 1 MC_Axis000(0)
Synchronized
Homing
Stopping
ErrorStop

Coordinated

' Details.
Idle
InPosWaiting
Homed
InHome
Vellimit

¥ Dir
Posi
Nega

¥ DrvStatus
ServoOn
Ready
MainPower
P_OT
N_OT
HomeSw
Home
ImdStop
Latchl
Latch2
DrvAlarm
DrvWarning

w
n
~
(<)
o
=]
=
=
3
=]
«Q
(2]
<
(]
-
[]
3
]
k]
(]
=
Q
=
(=]
=]

CSP
csv
CST
¥ Cmd
Pos 18.51 mm
Vel 9.99999999999979 mmy/sec
Trg ]
W Act
Pos 997711182 mm
Vel 300415 mm/sec
Trg (]
TimeStamp
w MFaultlvl
Active
Code

uonesadQ weiboid Buppay) p-/-¢
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3 Setting Up a Single-axis Servo System

3-7-5 Using Data Tracing to Check Operation

Use data tracing to check the current operation.

1 Right-click Data Trace Settings under Configurations and Setup in the Multiview Explorer
and select Add — Data Trace from the menu.

Multivi
Name 1 MC_Axis000{0)
hronized
S Homing
A4 Configurations and Setup Sy
» 7% EtherC ErrorStop
Coordinated
¥ Details
Idle
InPosWaiting
Homed
InHome
Vellimit
W Dir
Posi

¥ DrvStatus.

POT
N_OT
HomeSw
Home
ImdStop
Latchl
Latch2
DrvAlarm
DniWarning
A
Csp
csv
CsT
¥Cmd
Pos 07 mm
Vel 399999999979 mm/sec
Trq
wAct
Pos
Vel
Trq
TimeStamp
w MFaultivl
Active
Code

s Name
Synchronized
— Homing
v Stopping
EtherCAT ErrorStop
Coordinated
w Details
Idle
InPosWaiting
Homed
InHome
Vellimit
¥ Dir
Posi

ServoOn
Ready
MainPower
poT
N_OT
HomeSw
Home
ImdStop
Latchl

Lat
DrvAlarm
DrWaming

Csp

Ccsv

CsT 0
¥Cmd

Pos 3.53 mm

Vel -9.99999999999979 mm/sec

Trq
w Act

Pos
Vel
Trq
TimeStamp
¥ MFaultlvl
Active
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3 Setting Up a Single-axis Servo System

2 Double-click the new DataTrace0 item in the Multiview Explorer.

Axis Name 1 MC_AxisD00(0)
Synchronized
Homing
Stopping
ErrorStop
Coordinated
w Details
Idle
InPosWaiting
Homed
InHome
VelLimit
¥ Dir
Posi
Nega
DrvStatus
SenoOn
Ready
MainPower
= POT
¥ i@l POUs N_OT
HomeSw

uonesadQ walsAs Bulwiyuo) Z-¢

Home
ImdStop
Latchl
Latch2
DrvAlarm
DriWaming
LA

C

L[4 Data Ty
L bt Gl
= » Pa Tasks

¥Cmd
Pos
Vel
Trq
W Act
Pos 3.54999899864197 mm
Vel -10.000467300415 mm/sec
Trq
TimeStamp
w MFaultivi
Active
Code
¥ Obsr

Active

H Filter # Code

X Axis Time (ms) ¥

uonesadQ xoayy o} buioey eyeq bBuisn G-/-¢

Trace type [Single" ¥ Sampling interval [Evenperiod of fask v | [Pimarviask v Trace No. [0

Number of sampli
Post-trigger data rati:

W Enable trigger condition |
10000

OGRAM mode to RUN le M Refresh charts during tracing
Name |X Offset|Y Offset|Y Axis Min.|Y Axis Max.| Cursor| Minimum|Maximum |Average| Comment

0 0.05 01 015 » 5 05 0.55 0.6 0.65 7 0.75 08 085 0.9 095
Time (ms)

g Fogonning ]

¥ @ POUs

A Fiter @ Time (ms)
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3 Setting Up a Single-axis Servo System

3 Select the Enable trigger condition Check Box on the DataTrace0 Tab Page and enter the vari-
able to use as the trigger condition. For this example, use Program0.Move1.Execute.

B = “& X Axis Time (ms) v

hd ,amplmqmter /al [Every period of tack ¥ PrimaryTask ¥ Trace No. 0

ble trigger col \un Pro ram0.Movel.Execute [JiI) JGETE
IETe ©‘1 = ( ==

hing from PROGRAM mode to RUN mode B Refresh charts during tracing

T B = &% XAds Time(ms) v

¥ Sampling interval [Every period of task v [Pnmarylask ¥ Trace No. [0

[ELR LT gL LT W Program0.Movel.Execute TRUE (rising]

10000

hing from PROGRAM mode to RUN mod B Refresh charts during tracing

Name |X Offset|Y Offset]Y Asis Min.|Y Axis

=

Sampling interval [Every period of task ¥ [PrimanyTask ¥ Trace No. [0

.| Cursor| Minimum|Maximum|Average| Comment

Hr-IEM a0~

Enable trigger condition [{SERINENONSENCRE TRUE [rsing] ~

B Refresh charts during tracing

10000
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3 Setting Up a Single-axis Servo System

5 Enter MC_Axis000.Cmd. Vel for the name of the variable to trace on the new line.

W
H s Tkt =

| “Trace type Sinle
Number of sampl

Post-trigg

10000

RAM mode to RUN mode

M Start tracing at switching from PRC B Refres|

F = &% XhAds Time(ms) v

X Axs Time (ms) v

> TEM (o~

A

¥ Sampling interval [Every period of task ¥ [PrimanyTask ¥ Trace No. [0

Enable trigger condition [l IelNEIONSCMNOE TRUE (nsing] ™

uring tracing

HF T (o~

Y

i Trace type [Single ¥ Sampling interval [Every penod oftask ¥ PrimaryTask’ v Trace No. [0

Number of sampling:
Post-trigger data ra

1] 10000
B Start tracing at switching from PROGRAM mode to RUN mode

Post-trigger data ra

[ Start racing at switching from PROGRAM mode toRUN mode. [
Visible| | N: |X Offset|Y Offset|Y Axis Min.|Y

L JJ[MC_Axis000.Crmd Vel __lo [0 |

v ECEIT

v @ PoUs

Bescription | Program | Location

H Fite

ampling.
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3 Setting Up a Single-axis Servo System

8 Make sure that the results of the data trace are displayed.

B
] R = BT xads Timems) v | & M>TIEM a0~

— i —— A
Trace type [Single Sampling interval [Every period of task ¥ PrimaryTask ¥ Trace No. [0

mpings
ratio

Enable trigger condition | YISl (TRUE (fsing) ¥
10000 -

witching from PROGRAM mode to RUN mode M Refresh charts during tracing
Name |X Offset|Y Offset|Y Aods Min.|Y Axis Max.| Cursor|Minimum|Maximum|Average| Comment
C[MCaso0cmave — Jo o [0 o
+'F

10000 12000 14000 16000 18000 20000
Time (ms)

4000 6000 10000
Time (ms)

Make sure that the trace results show the same waveform as shown in 3-1 Single-axis Servo
System Operation.
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Two-axis Linear Interpolation

Program
I

This section describes how to add an axis to the single-axis Servo system constructed
in Section 3to create a two-axis linear interpolation program.

4-1 Two-axis Servo System Operation ..................cciiiiiinnnn. 4-2
4-2 System Setup Procedures ............cciiiiiiiiiiiiii s 4-3
4-3 Changingthe Program .............ciiiiiiinnnrnnnnrnnnnrnnnens 4-4
4-3-1 Setting Axis 0 to a Motion Control AXiS . ...........co .. 4-4
4-3-2  Adding a Servo Drive to the EtherCAT Network Configuration ............ 4-5
4-3-3  Adding Axis 1 and Settingan Axes Group . . ... ...t 4-7
4-3-4  Adding Instructions and Checking the Program ...................... 4-15
4-3-5  Transferring the Projecttothe CPU Unit ......... ... ... .. ... ... .... 4-21
4-4 Confirming System Operation ............. ... 4-22
4-4-1 Checkingthe New AXiS 1 .. ... . i e 4-22
4-4-2  Checking Program Operation ......... .. ... .. 4-22
4-4-3  Using Data Tracing to Check Operation . .. ......... ... ... oouiu... 4-29
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4 Two-axis Linear Interpolation Program

4-1 Two-axis Servo System Operation

This section describes the operation of the two-axis Servo system that is set up in this Guide.

In this system, axis 0 and axis 1, which are set up for an XY stage, will repeatedly travel between two
points using linear interpolation.

Axis 1
Y“ . .
Interpolation velocity: 200.000 mm/s
Acceleration rate: 400.000 mm/s?
Deceleration rate: 400.000 mm/s?
600.000 mm

Linear 2

)

Linear 1
0.000 mm : > Axis 0
0.000 mm 800.000 mm X
The speed waveforms for axis 0 and axis 1 are shown below.
Velocit Axis 0
y Travel distance: 800.000 mm
1 Speed: 160.000 mm/s

/ \
4 The operationis %,
#  repeated. k1
K \
; \

4 » Time
\i

\ Axis 1
Travel distance: 600.000 mm

Speed: 120.000 mm/s
The axis created in Section 3 Setting Up a Single-axis Servo System is axis 0. The axis added in this

section is axis 1.

The mechanical configuration of axis 1 is the same as that of axis 0. Refer to 3-1 Single-axis Servo Sys-
tem Operation for the mechanical configuration of axis 0.
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4 Two-axis Linear Interpolation Program

4-2 System Setup Procedures

The basic design flow to follow to design a Servo system is shown below.

This section describes how to add a new axis, continuing from the procedures performed in Section 3
Setting Up a Single-axis Servo System.

Therefore, any procedures that were completed in 3-2 System Setup Procedures are not included in
this section.

STEP 1 Correct the Program (page 4-4)

Add an axis variable and an axes group variable, and then correct the POU program and
check it.

STEP 1-1 Set axis 0 to a motion control axis (page 4-5).

STEP 1-2 Add a Servo Drive to the EtherCAT network configuration (page 4-5).
STEP 1-3 Add axis 1 and set axes group (page 4-7).

STEP 1-4 Add instructions and check the program (page 4-15).

STEP 1-5 Transfer the project to the CPU Unit (page 4-21).

sainpasoid dnjas walsAs g-p

STEP 2 Confirm System Operation (page 4-22)

Perform a check to test system operation. (Use online debugging.)
STEP 2-1 Check program operation (page 4-22).
STEP 2-2 Use data tracing to check operation (page 4-29).
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4 Two-axis Linear Interpolation Program

4-3 Changing the Program

Change the program to perform linear interpolation control between two axes.

Correct the program that was created in Section 3 Setting Up a Single-axis Servo System as follows:
e Set axis 0 to a motion control axis.

e Add the second Servo Drive to the EtherCAT network configuration.

e Add an axis for the second Servo Drive, and create an axes group that contains axis 0 and axis 1.
e Add programming to perform linear interpolation control.

4-3-1 Setting Axis 0 to a Motion Control Axis

To perform linear interpolation control between two axes, change the setting of axis 0 that was created
in Section 3 Setting Up a Single-axis Servo System from a single-axis position control axis to a
motion control axis.

1 Right-click MC_Axis000 (axis 0) in the Multiview Explorer and select Edit from the menu.

Multiview Explorer

new_Controller_0 v

L4 Configurations and Setup

Eth

RS

Rename

<! Toolbox

(oo

88D-TSNO2L-ECT(EDOT) v
ianed> | ¥
tassigneds v

¥ Detailed

H Filter
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4 Two-axis Linear Interpolation Program

2 Select Allin the Control function Box.

Axis number

Motion control MCI: Pomary pen

Hocis use Used axis
Servo axs

Input device 2
Input device 3 <N gn
Output device 1 Node : 1 REED-1SNOZL-ECT{EODT)
Output device 2 <Mot assigned> ¥
Output device 3 <Mot assigned>

weiboid ay} buibuey) g-¢

P Detailed Settings

Selecting All enables the axis to be used for both single-axis position control and two-axis linear
interpolation control.

4-3-2 Adding a Servo Drive to the EtherCAT Network Configuration

A R88D-1SNO1L-ECT Servo Drive is added as part of the EtherCAT network configuration that was
created in Section 3 Setting Up a Single-axis Servo System. This Servo Drive will operate as axis 1.

1 Double-click EtherCAT under Configurations and Setups in the Multiview Explorer.

uoneInBiuoD MIoMIBN 1YDI8Uig 8y} 0} 9ALIQ OAIeS B Buippy 2-g-1
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4 Two-axis Linear Interpolation Program

The EtherCAT Tab Page is displayed in the Edit Pane.

Multiview Explorer e

Node Address|Network configuration
new_Controller_0 v I:l

Master

L4 Configurations and Setup -I-I EOO1

RE88D-1SNOZL-ECT Rev:1.0

2 ECO2
RE88D-1SNOZL-ECT Rev:1.0

I~ 20

g Pogoming |

2 Right-click R88D-1SNO1L-ECT in the Toolbox, and select Insert from the menu.

=
il

Node Address|Network configuration

Allvendors v
= Master [ emname Ve ] =
E001 Master | " 5
: _I_l REBD-1SNO2L-ECT Revil.0 Model name Master [ Terminal Coupler

Product name Master g :f::;’c':e; T
Number of Slaves 1 St

PDO Communications Cycle 1 2000
PDO Communications Cycle 2
Reference Clock Exist M Show all versions|
Total Cable Length NX-ECC201 Rev:1.2

Fail-soft Operation Setting Fail-soft operation i A |

Wait Time for Slave Startup . S

PDC commurications timeout detection count P [1

Revision Check Method R ==

Serial Number Check Methed No dheck D B ZETE) el
DC Synchronous Comrection

us
ol 7nput Keyword

Disable slave monitoring option
u RBSD-1SNO1H-ECT Rev:1.0

HEETS

Model name : R88D-1SNO1L-ECT
Lﬂ Product name : R88D-1SNOI1L-ECT 1C
r Revision : 1.0

r the master.

Vendor : OMRON Corporation

The Servo Drive is added under E001 with a node address of 2.

T
ECAT

Node Address|Metwork configuration

= Master
Master
EQO1
REBD-15M02L-ECT Rewv:1.0

RE8D-15N02L-ECT Rev:1.0

This concludes the creation of the EtherCAT network configuration.
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4 Two-axis Linear Interpolation Program

4-3-3 Adding Axis 1 and Setting an Axes Group

Add the axis settings for axis 1, and then set up the axes group to perform interpolation.

® Adding the Axis Settings for Axis 1

1 Right-click Axis Settings in the Multiview Explorer and select Add - Motion Control Axis from
the menu.

Multiview Explorer

new_Controller_0 A

bJd Configurations and Setup
B 5 EtherCAT

F -
]
W
(2]
=3
Y
=}
e
=}
«Q
—
=3
(]
o
=
[}
«Q
=
o
3

Single-axrs Posmion Contro

etting Table

F4 Data Trace Settings

S Pogamming |

An axis is added to the Multiview Explorer.
The axis is added as MC_Axis001. This axis is called axis 1.

Multiview Explorer ~ 1

new_Controller_0 A

b4 Configurations and Setup

dnouy) sexy ue Bumes pue | sixy Buippy €-g-¢

[ 3 Programming
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4 Two-axis Linear Interpolation Program

4-8

® Assigning the Axis and Setting the Axis Parameters
Assign a Servo Drive to MC_Axis001 (the new axis 1), and set its axis parameters.

You could use the same procedures as described in the Assigning a Servo Drive to the Axis on page
3-10 and Setting the Axis Parameters on page 3-13 in 3-5-1 Setting the Axis.

For this example, we will use the Axis Setting Table to copy the settings from axis 0 to axis 1.

1 Right-click Axis Settings under Configurations and Setup - Motion Control Setup in the
Multiview Explorer, and select Axis Setting Table from the menu.

The Axis Setting Table is displayed in the Edit Pane.
The axis parameters for axis 0 (7 MC_Axis000(0)) are already set, but the axis parameters for
axis 1 (2 MC_Axis001(1)) are still set to their default values.

£

Parameters to show [All ¥

0 1
MC1: Primary periodic task] MCL: Primary periedic task|

Used axis Used axis

Servo axis| Virtual servo axis

Control function Single-axis position control only All

Feedback control Mo control loop) No control loop

Input device 1

Channel

Input device 2

Channel

Input device 3

Channel

Output device 1

Channel

Output device 2

Channel

Output device 3

Channel

NJ/NX-series Startup Guide for Motion Control (W514)



4 Two-axis Linear Interpolation Program

2 Right-click 1 MC_Axis000(0) and select Copy from the menu.

&

Parameters

1

MC1: Primary periodic task|

Used auis|

Virtual servo axis|
All
Mo control loop)

weiboid ay} buibuey) g-¢

MC1: Primary periodic task|

Used axis|

Servo axis|

Single-axis position control only|

Mo control loop

Channel

Input dev

Channel

Input «

[ ELLE

Channel

dnouy) sexy ue Bumes pue | sixy Buippy €-g-¢

Output d

Channel

The settings of the axis parameters for axis 0 are copied to axis 1.

£

Parameters how [All" v

s number a a
on control MCL: Primary periodic task MC1: Primary periodic task

fycis use Used axis|

Servo axis

ol function Single-axis position control only Single-axis position control only|

Feedback control Mo control loop| Mo control loop|

Input de 1 - -
In this state, the input device for axis 1 still needs to be assigned to a Servo Drive.
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4 Two-axis Linear Interpolation Program

4-10

4 Click the Input device Cell in the 2 MC_Axis001(1) column, and select Node: 2, Device: R88D-

)

1SNO1L-ECT.

Parameters to show All v

&

number

otion control

type
ontrol function

Feedback control

Input device1

Channel

Input devi

Channel

Input dev

Channel

Output devicel

Channel

Output device 2

Channel

OQutput device 3

Channel

This will assign node 2 and device R88D-1SNO1L-ECT as the input device for axis 1.

Feedback control
Input device 1
Channel
Input device 2
Channel
Input devi
Channel
Output devi
Channel
Output dev
Channel

Output device 3

Channel

Now, node 2 with device R88D-1SNO1L-ECT can

configuration.

0

1

MC1: Primary periodic task

MC1: Primary periodic task

Used axis|

Used axis

Servo axis

Servo axis|

All

All

Mo control loop

Mo control loop

'

[ Node: 2 RBBD-15M02L.

0

1

MC1: Primary periodic task]

MCL: Primary periodic task]

Used axis

Used axis|

Servo axis|

Servo axis|

All

All

Mo control loop|

Mo control loop|

MNode:1

CH1

NJ/NX-series Startup Guide for Motion Control (W514)
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4 Two-axis Linear Interpolation Program

® Adding Axes Group Settings

1 Right-click Axes Group Settings under Configurations and Setup - Motion Control Setup in
the Multiview Explorer and select Add - Axes Group Settings from the menu.

new_Controller_0

bl Configurations and Setup

P i E AT

weiboid ay} buibuey) g-¢

p [+ Data Trac
& Programming

An axes group is added to the Multiview Explorer.
The new axes group is displayed as MC_Group000.

Multiview Explorer

new_Controller_0 v

A J Configurations and Setup

dnouy) sexy ue Bumes pue | sixy Buippy €-g-¢

b b+ Data Trace 5

S bogamming
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4 Two-axis Linear Interpolation Program

2 Right-click the group that you added in the Multiview Explorer and select Edit from the menu.

Yy @ @
a
Multiview Explorer

-

new_Controller_0

b4 Configurations and Setup

Lopy
Delete

> e —
Rename

The axes group settings are displayed on the Axes Group Basic Settings Display in the Edit

Pane.

& G

Multiview Explorer

new_Controller_0
b Configurations and Setup
Axes group number
Motion control
Axes group use
Compaosition
Select the axes composing an interpolation axes group.

R Progmming
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4 Two-axis Linear Interpolation Program

3 Set the Axes Group Basic Settings for axes group 0 as shown in the following figure.

Axes group number

Motion control
Axes group use
Composition

Axis001 (1 MCI) «

F -
]
W
(2]
=3
Y
=}
e
=}
«Q
—
=3
(]
o
=
[}
«Q
=
o
3

This concludes the axes group settings.

dnouy) sexy ue Bumes pue | sixy Buippy €-g-¢

NJ/NX-series Startup Guide for Motion Control (W514) 4-13



4 Two-axis Linear Interpolation Program

® Confirming That the Axes Group Variable Is Registered
System-defined variables for axes groups are called Axes Group Variables.

You can use axes group variables in the user program to enable the execution of axes group
motion control instructions or to access the status of the axes groups.

When axes group settings are added, an axes group variable is automatically added to the glo-
bal variable table.

Use the following procedure to check axes group variables.

1 Right-click Global Variables under Programming - Data in the Multiview Explorer and select
Edit from the menu.

d L

Multiview Explorer

new_Controller_0 v

The global variable table where the MC_Group000 axes group variable was registered is dis-
played in the Edit Pane.

| Initial Value | etain | Constant | Network Publish
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4 Two-axis Linear Interpolation Program

4-3-4 Adding Instructions and Checking the Program

Instructions to perform linear interpolation of the Servo Drives for two axes is added to the program that
was created in Section 3 Setting Up a Single-axis Servo System, and then the program is checked.

The following instructions are added. To do so, we will use axis variables, an axes group variable, and
motion control instructions.

MC_Axis001—| Axis

Power2
MC_Power
Aelles o1

Ermorl

Groupl.
WC_GroupEnabie

p|—MC_Groupooo
GroupeEnable

weiboid ay} buibuey) g-¢

4 Uineart Uinear
T VoveLinesrmeative W ioveLinearieatve
MC_Groupo pl-MC_Groupaod MC_Group000—{AnesGroup P MC_Group0a0
Stz Compete? Compietez
h i
k 17k
Distance1—|Distance Busy|Enter Variable Distance2—{Distance Busy|— nter Variasie
200-{veiocty Adtive|~Eric 200-{Velocity Active| Enter var
4000—{Deceleration rror|— 4000 Deceleration o
erron|-nte erc ErmorID{— Enter Varioble
Coorasystem
Butierviode
bl Transtionhode
5 WOVE WOV |
X N
[ Distancet (o] &00—{in o ~800{in
G Homel Home2
T Fome WC Hom

Home
i

s ——

is{—MC_AXis000

MC_Axis001—]

A} MC_Axis00L

CommandAborted | Enter Vo

Busy|—Enter Variable

Erorf—Ente

EmoD{—Enter Variable

Busy)
Commandaborteg|
Ermor

EnroriD)

Refer to the NJ/NX-series Startup Guide for CPU Units (Cat. No. W513) for details on how to create
ladder diagrams.

r_l’l Precautions for Correct Use

The sample programming that is provided in this Guide includes only the programming that is
required to operate the Servomotors. When programming actual applications, also program
EtherCAT communications, device interlocks, I/O with other devices, and other control proce-
dures.

welbold 8y} Bupoayn pue suononisu| Buippy +-g-¢
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4 Two-axis Linear Interpolation Program

4-16

I Adding Instructions

Add the instructions that control linear interpolation of the Servo Drives for two axes.

® Opening the Ladder Editor

To enter the program, you must start the Ladder Editor and open section 0 of program 0.

1 Right-click Section0 under Programming — POUs — Programs — Program0 in the Multiview
Explorer, and select Edit from the menu.

i GO

Multiview Explorer

new_Controller_0 v

¥ Fa Tasks
» B PrimaryTask

Rename

Ins

The local variable table and Ladder Editor are displayed in the Edit Pane. From here, you can
register local variables and create a ladder diagram.

At this point, the program created in Section 3 Setting Up a Single-axis Servo System is dis-
played.

4 GO

Multiview Explorer

new_Controller 0

MC_AxisD00—]{ Ads Axis [~ MC_Axis0DD
ServoLock
|} it
1T
Busy|—Enter Variabie
Error—Enter Variable
ErroriD (— Enter Variabie
Movel
MC_MoveRelative
MC_Axis000—| Axis Axis [~MC_Axis000 MC_Axiy
Startl Completel
I I /1
1k 171 e
20| Distance Busy|—Enter Variable
10— Velocity Active|—Enter Variable
200 Acceleration CommandAborted |~ Enter Variable
200 Deceleration Error|—Enter Variable

Enter Variobie—|

Enter Variabie—]

Jeric

BufferMode

ErroriD

|—Enter Variable

NJ/NX-series Startup Guide for Motion Control (W514)
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4 Two-axis Linear Interpolation Program

® Creating the Instructions That Turn the Servo ON and OFF

You must create the instructions that turn ON the Servo for the Servo Drive for axis 1 in the same

way as you did for axis 0.

1 Create the following instructions to control turning the Servo ON and OFF for axis 1 (the axis

that you added in this section).

Variables

Namespace - Using

Initial Value AT | Retain | Constant | Comment
Externals gy MC_MovelinearRelative ] 1
~ - I mmain am e cmear 1 T T — T — T T
— e E— T FemTel | )
Grourt TV Grouptratle | i o T o j
0 Powerl [ -]
MC_Power !
MC_Axis000— Axis Axis [—MC_AxisD0D
Servolock
I Enable tatl
Busy|
Error|— Ent:
ErrorD = Ent:
1 Insert the MC_Power (Power Servo) instruction for axis 1 as follows: .,
<ot 00— Axis — 4
: b. Insert an MC_Power (Power Servo) instruction. F— o0
c. Enter Power2 as the instance name. 2o

a. Enter an input for the ServolLock variable

to control turning the Servo ON and OFF.

1Y%

Servolock
{ | Enzble

d. Enter MC_Axis001 (the axis variable of axis 1) for the in-out variable.

Distance Bi

10— Velocity Add

'— Deceleration

eleration CommandAborted — Enf

200— Acceleration CommandAbar|

Errar| 200— Deceleration Er

ErrorlD| Jerk Errof

BufferMode

Busy|
Error|

ErrorlD [~ Enter

NJ/NX-series Startup Guide for Motion Control (W514)
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4 Two-axis Linear Interpolation Program

4-18

® Creating the Instructions That Enable the Axes Group

To perform linear interpolation for an axes group, the axis group must be enabled.
Use the MC_GroupEnable (Enable Axes Group) instruction to enable the axes group.

1 Create the following instructions to enable the axes group.

Section0 - Program0 X

Vaniables

Namespace - Using

Data Type | Initial Value | AT | Retain | Constant| Comment |
B completel BOOL [ [
Movel | MC_MoveRelative | [ EE [
— | = - I | | == | == 1 Il
(GmupeEnable [ BOOL \ \ o [ o] [ )
—~ e o | s 1 1 I — 1 — I I
Start2 | BooL \ \ | o | o | |
Linearl ‘ MC_MoveLinearRelative ‘ ‘ | ] ‘ ] | |
L]
a. Enter an input with the GroupEnable l |
variable to perform the homing L i o !nsert the MC_GroupEnable (Enable Axes Group)
operations and enable the axes group. |=t instruction. Use Group1 as the |nStance.name
— Busy|—Ent and the MC_Group000 Axes Group Variable as
- the in-out variable.
ErrorD (— Ent ::6/
3 Groupl -m
MC_GroupEnable
MC_Group000—| AxesGroup AxesGroup|—MC_Group000
GroupeEnable
| | Execute Dx
Busy|—£i
‘CommandAborted
Error|
|

@ Additional Information

Cascade connections are possible for Ladder Diagram Instructions (e.g., LD (Load) and AND
(AND)), for FB instructions (e.g., MC_MoveRelative (Relative Positioning)), and for FUN instruc-
tions (e.g., MOVE (Move)).
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4 Two-axis Linear Interpolation Program

® Creating the Instructions That Perform Linear Interpolation

Here, the MC_MovelLinearRelative (Relative Linear Interpolation) instruction is used to perform lin-
ear interpolation. We will use two instances of this instruction to repeatedly perform linear interpola-

tion.

1 Create the following instructions to repeatedly perform round-trip operation with linear interpola-

tion.

Enter the values that are given in the following table for the input variables for the two instances

of the MC_MovelLinearRelative (Relative Linear Interpolation) instruction. The values of the Dis- &

tance input variables are set with the instructions that are entered in the next procedure. 2

. . Set value 3

Input variable Meaning : - -y

Linear1 Linear2 FS

Distance Travel Distance (mm) Distance1 Distance2 -59

«Q

Velocity Target Velocity (mm/s) 200 200 g
Acceleration Acceleration Rate (mm/s2) 4000 4000

Deceleration Deceleration Rate (mm/s2) 4000 4000 4

Sectiond - Program0 x

Data Type | Initial Value | AT

BOOL

| Retain | Constant |

Comment |

Linearl

MC_MovelinearRelative

Distancel

ARRAY[0..3] OF LREAL

Linear2

MC_MovelinearRelative

[Distancez

ARRAY[0.3] OF LREAL

b-2. Use Linear1 and Linear2 as the instance names, and
use the MC_Group000 Axes Group Variable as the

in-out variables in both instructions.

: a. Enter inputs for the Start2
and Completed2 variables to .
control linear interpolation. b-1. Insert two MC_MoveLinearRelative

) i(If{SEt}Irig\t/iianmear Interpolation) round-trip operation is completed.

b.
a . fhearl Linear2 \

MC_MovelinearRelative MC_MoveLinearRelative
AxesGroup —MC_Group00d

c. Enter an output for the Complete2
variable to turn ON when the

C.

MC_Group000
Complete?

MC_Group0dd— AxesGroup

MC_Gro;

{ {4t D ute o

Distancel— Distance Busy| Distance?—{Distance.

200 velocity Active

CommandAborted|

200—{velocity

4000— Acceleration

welbold 8y} Bupoayn pue suononisu| Buippy +-g-¢

4000— Deceleration Error| 4000— Deceleration

Jerk ErroriD)| Jerk ErrorD—Er
CoordSystem CoordSystem

BufferMode

TransitionMode )

BufferMode

TransitionMode
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4-20

® Creating the Instructions to Set the Travel Distances

Values must be set for the Distance input variables to specify the travel distances for the
MC_MovelLinearRelative (Relative Linear Interpolation) instructions. A user-defined array variable is
used to set the values for the Distance variables.

1 Create the following instructions to set the travel distances for the linear interpolation opera-
tions.

GroupL.
MC_GroupEnable

MC_Group0

C_Group0oo

n
; Done|

Busy[—

CommandAbortea|—

1
TIC_Wovelneareatve

Wi MaveLnearestve
AXeSGroup ————  AxesGroup|—MC_Group0dd

MC_Group0
Complete?

IC_Group000 MC_Group0oo-

ute

s >

Distance1— Distance Busy[—Ents

Distance2— Distance. Busy|

200 Velozity Active]—enr:

a. Enter the instructions to set values in the Distance1/0..1]
variable for the Linear1 instance. For axis 0,Distance1[0]
is set to 800. For axis 1, Distance1[1]is set to 600.

200—{velocity Activel—gnter Variable

IZZZ b. Enter the instructions to set values in the Distance2/0..1] |

variable for the Linear2 instance. For axis 0,Distance2/[0] is
set to 800. For axis 1, Distance2[1]is set to 600.

o
=

-800—{In Out|—Distance2(0] -600—In

o
=

MOVE
EN H
- Distance1[1]

® How to set for the Distance variables

MOVE
EN
- Distance2(1]

Because the MC_MovelLinearRelative (Relative Linear Interpolation) instruction performs linear interpo-
lation for up to 4 axes, the data type of the Distance variable (Travel Distance) is ARRAY[0..3] OF
LREAL.

This is an array that enables four real numbers to be set. The array is expressed by Distance1[n], n =
subscript.

As two axes are used for this program, the values shown below are set in Distance 1 and Distance 2 for
axis 0 and axis 1.

Distance1
Linear1 Axis O [0] 800
Axis 1 [1] 600
Not set [2]
Not set [3]
Distance2
Linear2 Axis 0 [0] -800
Axis 1 [1] -600
Not set [2]
Not set [3]
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4 Two-axis Linear Interpolation Program

I Checking the Program

Check the program that you created.
If there are any errors, correct them.

1 Execute Check All Programs.

Build Controller
Rebuild Controller

Memory Usage MC_Axis000—{ Avis ————

Online Edit

Library

Movez
TC_MoveRelative
—_ Ao

WC MoveReative
—_ Ax

ais axis
Compietel

1/t

weiboid ay} buibuey) g-¢

Distance £ -20{Distance.

Verocity Velocity

=

BuierMode

MC_AXS001—{Axls ————  Axis|—MC_Axs001

H Filter

The results of the program check are displayed on the Build Tab Page.
If there are any errors, correct them.

Description | Program | Location | If

Useful Function
Double-click any error line to
jump to the rung where the
error was detected.

Hun NdO aus 03 108loid sy Bulisjsuell G-g-t

4-3-5 Transferring the Project to the CPU Unit

Use the procedure described in 3-6 Transferring the Project to the CPU Unit to transfer the corrected
project to the CPU Unit.

Remain in PROGRAM mode at this time.
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4-4 Confirming System Operation

Confirm that the system is operating correctly.

Place the CPU Unit online with the Sysmac Studio before you perform the procedures that are given in
this section.

4-4-1 Checking the New Axis 1

Before you check the operation of the program, you will check the new axis 1. Use the procedures in 3-
7-1 Checking for Controller Errors and 3-7-3 Checking the Servo Drive Wiring to check the new axis 1.
Axis 1 is checked in PROGRAM mode to prevent a user program for which operation has not been ver-
ified from affecting the confirmation results.

4-4-2 Checking Program Operation

You will change the operating mode of the CPU Unit to RUN mode and then use monitoring, control
BOOL variables (set/reset), and use the MC Monitor Table in the Ladder Editor to check the operation
of the program that you created. Control (set/reset) the status of the inputs to control the motion control
instructions, and use the MC Monitor Table to check the results of their execution.

1 Double-click Section0 under Programming - POUs - Programs - Program0 in the Multiview
Explorer.

File Edit View Insert Project Controller Simulation Tools Help
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4 Two-axis Linear Interpolation Program

The ladder program is displayed in the monitored state in the Edit Pane.

A MC i

Busy}

eror

enorof

MCAds0Oas ———  AdslMC 000

20-{pisance

10-veiociy

Al MC Ais01

Grouot
WC Grouptrabe
MC_Groupo00— AvesGroup ———— AaesGroup[—MC Groupa00
Groupenadie

8
Commandaported

o)

uonesadQ walsAs buiwiyuo) -

4

2 Use one of the following methods to change the operating mode to RUN mode.

Method 1: Select Mode — RUN Mode from
the Controller Menu.

Offline Ctrl+Shift+W

Synchronize... Ctrl+M

Transfer...

Stop Monitoring

e
Toolbar.

Method 3: Press the o Ctrl + 3 3

Keys.

uonesadQ weiboid Bunoay) g-v-v

3 The following dialog box is displayed. Confirm that no problem will occur even if you change the
operating mode, and then click the Yes Button.

Make sure a Controller stop will cause no problem.

Do you want to change to PROGRAM Mode? (Y/N)
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4 Two-axis Linear Interpolation Program

4 Right-click ServoLock in the program in the Edit Pane, and then select Set/Reset - Set from the
menu.

Go To Variable Table

Edit Variable Value

Add to Differential Monitor

Copy

oints
Refreshing

ined Target Cross Ref.
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5 Right-click GroupEnable in the program in the Edit Pane, and then select Set/Reset - Set from
the menu.

E =
1
£
o
]
3
E
=
3
3
@
(2
<
(2]
—
o
3
o
o
(_I:
[
=]
)
=1

GroupEnable changes to TRUE, and Group1 is executed.

uoneladQ weiboid Buppayy g-v-+
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4 Two-axis Linear Interpolation Program

6 Right-click Start2 in the program in the Edit Pane, and then select Set/Reset - Set from the
menu.

Add to Differential Monitor

ints

Gt
orced Refreshing

- @

Start2 changes to TRUE.

Linear1 is executed and positioning is started. When the positioning for Linear1 is completed,
Linear1 execution stops and Linear2 is executed. This operation is repeated.
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7 Right-click Axis Settings under Configurations and Setup - Motion Control Setup in the
Multiview Explorer, and select MC Monitor Table from the menu.

Multiview Explorer

=

b Configurations and Setup

uonesadQ walsAs buiwiyuo) -

1 MC_Axis000(0) 2 MC_Axis001(1)

Synchronized
Homing
Stopping
ErrorStop
Coordinated
¥ Details
Idle
InPosWaiting
Homed
InHome
WelLimit
w Dir

uonesadQ weiboid Bunoay) g-v-v

Ready
MainPower
Par
N_OT
HomeSw
Home
ImdStop
Latchl
Latch2
DrvAlarm
DrvWarning
nA
CsP
sV
CST
wCmd
Pos 259.04 mm 194.28 mm
Vel 159.999999999997 mm,/sec 120.000000000005 mmy/sec
Trq 0 [1]
¥ Act
Pos 258 192 mm L7 mm
Vel ! mm/sec 9999647140503 mmy'sec
Trq 0
TimeStamp 0
¥ MFaultlvl
Active
Code
¥ Obsr
Active
Code
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8 Use the MC Monitor Table to confirm that the axis 0 and axis 1 are moving.
a and b in the following figure show the information you need to check.
a: Check that the value of Pos under Cmd is either increasing or decreasing.
b: Check that the value of Pos under Actis either increasing or decreasing.

Axis Name 1 MC_Axis000(0) 2 MC_AxisD01{1)

Synchronized
Homing
Stopping
ErrorStop
Coordinated

¥ Details
Idle
InPosWaiting
Homed
InHome
VelLimit

v Dir
Posi
Nega

¥ DrvStatus

ServoOn

Ready 1
MainPower 1
POT o
NOT o

HomeSw 0
Home 0
ImdStop 0
Latchl 0
Latch2 o
DrvAlarm o
DrvWarning 0
1A o
CSP 1
csv i}
CST 0
wCmd
Pos 259.04 mm 194.28 mm
Vel 159.999999999997 mmy/'sec 120.000000000005 mmy/sec
Trgq 0
¥ Act
Pos 790192 mm
Vel 6 4 68 mm/sec
Trg 0]
TimeStamp 0
¥ MFaultlvl
Active 0
Code 0
¥ Obsr
Active 0
Code 0

@ Additional Information

¢ In this program, positioning is performed without using the Home instruction because the 1S-
series AC Servo System is equipped standard with an absolute encoder.

e The Linear1 and Linear2 instances perform linear interpolation for relative positions from
where execution of the Linear1 instance starts.
To start from 0 mm, execute the MC_Home (Home) instruction to define home or execute the
MC_MoveAbsolute (Absolute Positioning) instruction to move to 0 mm, and then execute the
Linear1 instance.
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4 Two-axis Linear Interpolation Program

4-4-3 Using Data Tracing to Check Operation

Use data tracing to check the current operation.

1 Double-click DataTrace0 under Configurations and Setup — Data Trace Settings in the Multi-
view Explorer.

Multiview Explorer
Axis Name C_Aux is001(1)

1
1

AxEnable Used axis

AxType Servo axis Servo axis

NodeAddress 1

W Status

Ready

Disabled

Standstill

Discrete

Continuous

Synchronized

Homing

Stopping

ErrorStop

Coordinated

¥ Details

Idle

InPosWaiting

Homed

InHome

£~
1
£
o
=)
3
2
=
3
5
@
(%]
<
[]
—
o
3
o
]
o
o
=3
[
=1

P> o~

a

arts during tracing

Minimum|Maximum |Average| [

uonesadQ yoayy o} buioesy eyeq bBuisn €-v-¥

16000 18000 20000

T
20000
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4 Two-axis Linear Interpolation Program

2 Select the Enable trigger condition Check Box on the DataTrace0 Tab Page and enter the vari-
able to use as the trigger condition. For this example, use ProgramO.Linear1.Execute.

|| I B & B = &% Time (ms) v & . MHrTIEP a0~
Trace iype [Single ¥ Sempling interval [Evey period o sk v PitneryTask ¥ race No. 0

10000
1unn ble trigger con
M Start tracing at hing from PROGRAM mode to RUN m 3 unng racing
Name |X OffsetlY Offset!Y Axis Min.|Y Awis Max.| Cursor | Minimum Maximum # Comment
| o O X [N [
¥

(]
mEE PRE = 5 X s Time (ms) & T MO ITEM [[o~
Trace type [Sinigle¥ " Sampiing interval |Eiény percd of task v [BrimanTask ¥ Trace No. 10

A p— 0 |

10000 Enable trigger condition [EERIEMIINERSNSEMNN TRUE[rsing] ~
)00

ing from PROGRAM mode to RUN mode B Refres rts during tracing

Name Offset|Y / Cursor | Minimum Maximum |

il

] [ 310 By Ne EE , { Axis Time (ms] %) -‘ >R

Trace type [Single ¥ Sampling interval [Every peniod of task’ ¥ [PnmaryTask ¥ Trace No. |0
MNumber of samplin
Post-trigger data ratis

AT Enable trigger condition el WNELTEETGNSEG 0 [TRUE [rising) " v
000( T

W Start tracing at sw g from PROGRAM mode to RUN mc B Refresh charts during tracing

Visiblel | MName IX Offsef'l‘\‘ Oﬁ'setl'f is Min. I"f' Axis Max.| Cu | Mini:
M AvicINW Cend Vel

um | Maximum IA\'eraq:I Comment | |
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4 Two-axis Linear Interpolation Program

4 Enter MC_Axis001.Cmd. Vel for the name of the variable to trace on the new line.

|| v T:L 4 < B4 = 4 X Axis Time (ms) v

Trace type [Single ¥  Sampling interval [Every penod of task ¥ PnmaryTask’ ¥ Trace No. |0

Number of samplin
Post-trigger data ratio . . - _
SELIR gL Egdel Ll Ml Program0.Linearl.Execute  ERGUVIGETT IR

100 1] 10000
M Start tracing at switching from PROGRAM mode to RUN mode B Refresh charts during tracing
Visible| | MName |X Offset|Y Offset|Y Axis Min.|Y Awxis Max.| Cursor | Minimum | Maximum | Average | Comment | |

MC AvisONA Conel Vel I O [ 159.999¢ -160.0000 000001 1.48000(
]| MC_Axis001Crmdl Vel 0o Jo o o

5 Click the Start Trace Button.

-

uonesadQ walsAs buiwiyuo) -

I &P K Ads Time(ms) v & = >N

Trace type [Single ¥ Sampling interval [Every penod of task' ¥ [PnmaryTask ¥ Trace No. 0

Number of samplings

Post-trigger data ratio
iL = Enable trigger condition [GIIETGINNGEEGNSEENEN [TRUE [rising)
. 10000 -

GRAM mode to RUN mo B Refresh charts during tracing

[ Enable trigger condition | EERNININSEaNEg MRUEEHG]

10000
[ Start tracing at hing from PROGRAM mode to RUN mode [ Refresh charts during tracing
Visiblel | Name X Offset] Y Offset]Y Axis Min.IY Ax .| Cursor| Minimum| Maximum|Average Comment

[ MIC_Axis000.Cd Vel o [0 N§o o |

uonesadQ yoayy o} buioesy eyeq bBuisn €-v-¥

Time (ms)
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4-32

7 Make sure that the results of the data trace are displayed.

HP-ITHEM x0~

Enable trigger condition [Tl horeetrgl [TRUEfrsing] '~

W Ref arts during tracing

Comment

4000 6000 8000 10000 i 12000 14000 16000
Time (ms)

18000 20000

Make sure that the trace results show the same waveform as shown in 4-1 Two-axis Servo Sys-

tem QOperation.

@ Additional Information

You can use the 3D Motion Trace Display Mode to check program operation. The 3D Motion
Trace Display Mode displays the operation of an axes group based on a machine model that
assumes an XY stage. This mode allows you to display the trace results in the same coordinate
system as the graph that shows the positions of two axes in 4-1 Two-axis Servo System Opera-
tion. Refer to A-2 Using the 3D Motion Trace Display Mode to Check Operation for the proce-

dure.
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A-1 Settings When Control Input Signals Are Not Wired ................. A-2
A-2 Using the 3D Motion Trace Display Mode to Check Operation ......... A-7
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A-1

Settings When Control Input Signals
Are Not Wired

An error will occur in the CPU Unit if the Servo parameters for the Servo Drive are left at their default
values when the Servo Drive control input signals are not wired. This is because the CPU Unit stops
operation when a drive prohibit or immediate stop signal is detected. The minor fault level Controller
errors that occur are as follows:

e Error Stop Input (Event code: 68220000)
¢ Drive Prohibition Input Error (Event code: 64E30000)

This section describes how to temporarily change the Servo parameters to prevent these errors from
occurring in the CPU Unit.

The procedure described here assume that a project with a Servo Drive registered to the EtherCAT net-
work configuration has been transferred to the CPU Unit and that the CPU Unit is currently online.

m Precautions for Correct Use

If the control input signals are not wired, it will not be possible to stop operation for limit inputs or
immediate stop inputs in the event that unexpected motor operation occurs. Remove the cou-
pling from the motor shaft or take other suitable measures to prevent a hazardous condition from
occurring.

Perform the following before you perform the procedures that are given in this section.
¢ Place the Sysmac Studio online with the CPU Unit.

¢ Transfer to the CPU Unit the project that contains the EtherCAT network configuration in which the
Servo Drives are registered.

1 Right-click Node1: R88D-1SNO1L-ECT (E001): Offline under Configurations and Setup -
EtherCAT in the Multiview Explorer, and select Online from the menu.

Multiview Explorer

Damping Control
Initia

] . Properties
Bl L ngs

Direct Connection (USB)

This places Node1:R88D-1SNO1L-ECT(E001) online.
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2 Right-click Node1: R88D-1SNO1L-ECT (E001): RUN Mode under Configurations and Setup -
EtherCAT in the Multiview Explorer, and select Setup and Tuning from the menu.

The Setup and Tuning Portal appears in the Edit Pane.

Multiview Explorer

Setup and Tuning Portal

A/ Configurstions and Setup
A/ T You can do Quick Parameter Setup, /O Monitoring and Tuning easily:

_ECT (E002) ¥ Quick Parameter Setup and /O Monitor
Quick Parameter Setup and I/O Monitor

Setup basic parameters quickly and monitor /O signals.

[ Progamming ¥ Tuning

Plea type of tuning you want to perform:

Easy Tuning Advanced Tuning Manual Tuning

Tune based on simulating the system’s
response in frequency and time domains.

Tune based on simple steps. Tune based on sefting the machine rigidity.
Ensure that Inertia Ratio and Viscous Friction
Coefficient are correctly set.

>
-
[
(]
=
=}
«Q
[
=
=2
[]
=1
(%)
[}
3
-
=
=
=3
T
c
-
1
«Q
>
D
n
>
=
(]
=
o
-
=
=S
(]
Q

3 Click the Quick Parameter Setup and I/O Monitor Button.

Setup and Tuning Portal

You can do Quick Parameter Setup, I/O Monitoring and Tuning easily.

¥ Quick Parameter Setup and I[yO Monitor

Quick Parameter Setup and I/0 Monitor

Setup basic parameters quickly and monitor I/O signals.

¥ Tuning

Please choose the type of tuning you want to perform:

Easy Tuning Advanced Tuning Manual Tuning

Tune based on simulating the system’s
respense in frequency and time domains.
Tune based on simple steps. Tune based on setting the machine rigidity.
Ensure that Inertia Ratio and Viscous Friction
Coefficient are correctty set.

The following dialog box appears. Click the Yes Button.

ure to carefully read the operation manual bef uting this function.

must be taken for the following.

take appropriate precautions and check the newly sat
using them.

you want to start the operation?

No

The Motor and Encoder setting Page appears.
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4 Click the Next Button.

Motor and Encoder setting p

~Connecting with OMRON Controllers

Recommended settings @ Use () Do not

ase Loss Detection (4320.02 hex 'Main Circuit Power Supply - Phase Loss

© Enabled @ Disabled

How to Use Absolute Encoder (4510.01 hex ‘Operation Selection when Using Absolute Encoder’)
@ Use as absolute encoder
@ Use as incremental encoder

O Use as absolut der but ignore multi-rotation counter overflow

Launch Motor and Encoder v

~ Motor Rotation (3000.01 hex 'Motor Rotation Direction Setting’)

Back to Portal

The Input Signals setting Page appears.

click the Transfer to Drive Button.
e Error Stop Input

¢ Positive Drive Prohibit Input

¢ Negative Drive Prohibit Input

~Input Signals

Error Stop Input - Port Selection (F
Positive Drive Prohibition Input - F

Negative Drive Prohibition [nput -

Heme Proximity Input - Port Selec
Monitor Input 1 - Port Selection (F
Monitor Input 2 - Port Selection {F
External Latch Input 1 - Port Seled

External Latch Input 2 - Port Seled

[Test Run

~Configuration
Operation Direction
Jogging
Target Speed
rpm
Acceleration/Deceleration Time

50 : ms

Step Distance [B
Command Unit

shaft revolutions

Number of Cycles

Dwell Time

Apply

- Motion

Actual Current Position
I Command Unit

Actual Current Speed

I

Change the signal active conditions of the below listed input signals from High to Low, and then

[Test Run

1 S —

Dwell Time

Apply

Slrm—

Actual Current P

-1542785674

Return to Factory Setting

Back to Portal
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The following dialog box appears. Click the Yes Button.

Restart the drive plete the operation.

Do you want to restart the drive now?

==

The drive restarts and you return to the Input Signals setting Page.

6 Click the Next Button.
The Output Signals setting Page appears.

[TestRun
pEl s ~Configuration
Pin No. Operation
Jogging
INL EorSiop Inpul=Port Selecion € | & 2 — T
rpm
N2 Positive Drive Prohibition Input - F
Acceleration/Deceleration Time

paJIp 10N a4y sjeuBis induj [011u0) usym sBumes -y

IN3  Negative Drive Prohibition Input - ® 3 : 50~
N4 Home Proximity Input - Port Selec ® / Step Distance

Command Unit
IN5 Monitor Input 1 - Port Selection (b

IN6 Monitor Input 2 - Port Selection (F

IN7 External Latch Input 1 - Port Selec

External Latch Input 2 - Port Seleci © High

Apply

~Motion
Actual Current Position

-1542785668 Rea i ELL RV
Actual Current Speed
o

Servo ON

Return to Fact

Back to Portal

NJ/NX-series Startup Guide for Motion Control (W514) A-5



Appendices

7 Click the Finish Button.

s [Test Run

~Output Signals ~Configuration

Operation Direction
Jogging v

OUTL  [Servo Ready Outpuit - Port Selectic v Target Speed

1 pm
OUT2 et Outpat = PortSelecbon 30 I

= Acceleration/Deceleration Time
QUT3  Remote Output 2 - Port Selection v ® ' . -3 =

Step Distance [

Command Unit

m shaft revolutions

Number of Cycles

Dwell Time
Apply

~Moton ——————————————
Actual Current Position

-1542785662 ReTuERGRVATY
Actual Current Speed

I

Servo ON

Back to Portal

You return to Setup and Tuning Portal.

Servo parameter errors will no longer occur in the CPU Unit.
Set Node2: R88D-1SNO1L-ECT(E002) in the same way as Node1.
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A-2 Using the 3D Motion Trace Display
Mode to Check Operation

In 4-4-3 Using Data Tracing to Check Operation, we checked the traced data on a timeline to confirm

that the system operation was correct. In this appendix, we will explain how to use the 3D Motion Trace

Display Mode to check the current operation. The 3D Motion Trace Display Mode shows a 3D model

that moves according to the movements of the axes to allow you to visually confirm the executed oper-

ations. It has the following features.

* The display can be linked to a data trace time chart graph.

¢ You can also display the path of a marker on the 3D Equipment Model at the same time.

* You can display the 2D paths of the markers for the projections in the 3D Equipment Model Display.

* You can simultaneously display the command values to the Servo Drives and the feedback (actual)
values from the Servo Drives.

Refer to the Sysmac Studio Version 1 Operation Manual (Cat. No. W504) for details on the 3D Motion
Trace Display Mode.

uonesadQ 3o9yo o1 apoyy Aejdsiqg aseay uonopy as syi buisn z-v

1 Double-click DataTrace0 under Configurations and Setup — Data Trace Settings in the Multi-
view Explorer.

Multiview Explorer

[ d Progranimung

The DataTraceO Tab Page is displayed in the Edit Pane.

. MO IIEP o'~

N; |X Offset]¥ Offset|Y Axis Min.|Y
- [T (R O
- T (O I O

Time (ms)
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2 Click the 3D Button in the Edit Pane.

X Axis Time (ms) » A

Trace type [Single ¥ Sampling interval [Every peried of tas PrimaryTask' ¥ Trace No. [0
Number of samplings [FOEAM]

Post-trigger data ratio - L 2 —
4 Enable trigger condition e lCln IR EE RS0 [ TRUE {rising) ¥
| 100§ 0 10000 S =

M Start tracing at switching from PROGRAM mode to RUN mode B Refresh charts during tracing

X Axis Time (ms) «

| i 2k E! 30 equipment model No 3D equipment model is fpes
4 Add

Ei Load only the command values.

550 equprert
3D Machine Model
1§+ Orthogonal robot (X¥) v

Display| * Candidates will be listed by Ctrl + Space Keys (excluding numerical types).

Name | Data Type | Value *

X Stage:Corresponding variable _sAXIS_REF MC_Axis000

Hr-IEM o0~

gl [ g

A

1Convert Valuel unit

X StageiLength LREAL 1000

Y Stage:Corresponding variable _sAXIS_REF MC_Axis001

Y Stageilength LREAL 1000

Present position Preview

:u 4{—' G}‘ E: I . 3D space size Scale resolution unit [mAm

Orientation

Rz[deg]

L —
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The axis variables that are required for the 3D Motion Trace Display are added to the list of vari-
ables to trace.

[

Trace type [Sifgle

Num mplin
W Enable trigger condition [ e
10000
tart tracing at g from RAM mode to RUN m ris during tracing
] | X Offset|Y Offset]V ] Cursor Minimum Maximum
[ [ MC_Axis000.Cmd Vel o |

MC_Axis000.Cmd.Pos N O 123199999999939 0 800 { 0000001
MC_Axis000.Act.Pos EIE [N 10.2658264122009  0.592743158340454  799.313875436783  403.9531710945368
MC_Axis001.Cmd.Pos EI [N 5.39999999999%01 O 600 303.0178079999999
MC_Axis001.Act.Pos N [N 144535899162202  0440235137939453  599.4865620136 302.9648781272173

5 Select the Enable trigger condition Check Box on the DataTrace0 Tab Page and enter the
ProgramO.Linear1.Execute variable to use as the trigger condition.

2]
-

Trace type [Single ¥ Sampling interval [Every period of task ¥ ' PrnimaryTask ¥ Trace No. |0

>
N
Cc
@
=]
«Q«
-
=2
()
W
w]
=
o
(=4
[]
=
=
Q
[+]
(1]
=)
[7]
S
o
<
=
=]
o
(1)
—
]
(@]
=2
[1]
[v]
-~
o
T
1)
=
Q
(=4
[]
=}

Number

el Ena T (isina)
0 10000

B Refresh charts during tracing

i 3 is [Tin = HMPMEM a0~

| — A

race type [Single ¥ Sampling interval 'Every period of task ¥ [PrimaryTask™ ¥ Trace No. 0

Number of samplin
Post-trigger data ra . " = e
Enable trigger condition [T WRGTTaRS N (TRUE [rising) "

100 0 10000
B Start tracing at ing ¢ RAM mode to RUN B Refresh charts during tracing

NJ/NX-series Startup Guide for Motion Control (W514) A-9



A-10

Appendices

7 Make sure that the status bar at the lower left changes as shown in the following figure.

Time0ms

View mode [BB] Coordinate

O Local

MC_Group000
CoordinateCor

\{ loaded, the view may not be shown correctly.

Description " Program 1 Location

A Fiter

Waiting for trigger . &

Damtlac

The tracing data was updated. Do you want to load it to the 3D Motion Monitor?

Time7279ms 3

View mode 30 ¥

® 3 Coordinate

O Local @ World

MC_Group000
CoordinateCommand valueActua
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8 Click the View Mode Box in the 3D Motion Trace Display and select X-Y from the list.

“.g 3D equipment model 3D Equipment Model v T
E

Load only the command values. Time7279ms 30

View mode 3! 77 Coordinate

O Local @ world

MC_Group000
CoordinateCommand valueActua
X 447.52 0.0
Y 335.640002 0.0
Z -5.21E-008 0.0

»
N
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«Q«
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Q
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[v]
)
o
T
1)
o
Q
=
[]
=}

The results of the data trace are displayed in Cartesian coordinates with axis 0 as the X axis
and axis 1 as the Y axis.

I BZ  m Load only the command values. Time19997ms 3T

View mode X¥] /¥ ] /7 | Coordinate
© Local @ World
MC_Group000
CoordinateCommand valueActug

Y 22.2 0.0
z -3.45E-009 0.0

Make sure that the trace results show the same operation as shown in 4-1 Two-axis Servo Sys-
tem Operation.
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