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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, 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. Nevertheless, 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.




Introduction

The Servo System 1S-Series Startup Guide for Multi-axis Setup and Tuning (hereinafter, may
be referred to as "this Guide") describes the procedures for installation and setup of 1S Servo
Drives, where an NJ/NX-series CPU Unit is used in combination with1S-series AC
Servomotors/Servo Drives and NX-series Safety Unit, by using the Sysmac Studio. A simple
installation model is used for the discussion. You can perform the procedures that are
presented in this Guide to quickly gain a basic understanding of a 1S-series AC
Servomotors/Servo Drives.

This Guide does not contain safety information and other details that are required for actual use.
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.

I Intended Audience

This Guide is intended for the following personnel.

. Personnel in charge of introducing FA systems

. Personnel in charge of designing FA systems

The personnel must also have the following knowledge.

. Knowledge of electrical systems (an electrical engineer or the equivalent)
. Knowledge of NJ/NX-series CPU Units

. Knowledge of Servomotors/Drives

. Knowledge of operation procedure of Sysmac Studio

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

. 1S-series Servomotors/Servo Drives or 1S-series Servomotors/Servo Drives with Safety
Functionality
. NX-series EtherCAT Coupler Unit



I 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.

IE' 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.



Terms and Conditions Agreement

Warranties

(a) Exclusive Warranty. Omron’s exclusive warranty is that the Products will be free from
defects in materials and workmanship 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.

(b) 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. (c) 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-complying 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 combination with any electrical or electronic
components, circuits, system assemblies or any other materials 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.

Limitation on Liability; Etc

OMRON COMPANIES SHALL NOT BE LIABLE FOR SPECIAL, INDIRECT, INCIDENTAL, OR
CONSEQUENTIAL 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.


http://www.omron.com/global/

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 complete determination of the suitability of the Product in
combination with the end product, machine, system, 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 application 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.

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

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 performance is subject to the Omron’s Warranty and Limitations of
Liability

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.

Errors and Omissions

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



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.

. 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
manuals, including all safety precautions, precautions for safe use, and precautions for correct
use.

. Confirm all regulations, standards, and restrictions that the system must adhere to.

. Check the user program for proper execution before you use it for actual operation.

I 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 registered trademarks or trademarks of Microsoft Corporation in the USA
and other countries.

. EtherCAT® and Safety over EtherCAT® are registered trademarks and patented technologies,
licensed by Beckhoff Automation GmbH, Germany.

. Microsoft product screen shot(s) reprinted with permission from Microsoft Corporation.

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

I Software Licenses and Copyrights

The NJ-series CPU Units and Sysmac Studio incorporate certain third party software. The
license and copyright information associated with this software is available at
http://www.fa.omron.co.jp/nj_info_e/.



Related Manuals

The following manuals are related. Use these manuals for reference.

Manual name Cat. No. Model Application Description
Sysmac Studio Version 1 | W504 SYSMAC-SE20oo Learning about the operating | Describes the operating procedures of
Operation Manual procedures and functions of |the Sysmac Studio.
the Sysmac Studio.
Sysmac Studio Drive 1589-E1 SYSMAC-SE20oo Learning about the operating | Describes the operating procedures of
Functions Operation procedures and functions of | the Sysmac Studio to setup Drives
Manual the Sysmac Studio for Drives
NJ-series CPU Unit W500 NJ501-oooo Learning the basic Provides an introduction to the entire
Hardware User’s Manual NJ301-oooo specifications of the NJ-series system along with the
NJ-series CPU Units, following information on the CPU Unit.
including introductory « Features and system configuration
information, designing, « Overview
installation, and « Part names and functions
maintenance. « General specifications
Mainly hardware information |« Installation and wiring
is provided. « Maintenance and inspection
Use this manual together with the
NJ/NX-series CPU Unit Software
User's Manual (Cat. No. W501).
NJ/NX-series CPU Unit W501 NJ501-oooo Learning how to program and | Provides the following information on a
Software User's Manual NJ301-oooo set up an NJ/NX-series CPU | Controller built with an NJ/NX-series
Unit. CPU Unit.
Mainly software information is | « CPU Unit operation
provided. « CPU Unit features
« Initial settings
« Language specifications and
programming based on IEC 61131-3
Use this manual together with the
NJ-series CPU Unit Hardware User's
Manual (Cat. No. W500).
NJ/NX-series CPU Unit W507 NJ501-oooo Learning about motion Describes the settings and operation of
Motion Control User's NJ301-oooo control settings and the CPU Unit and programming
Manual NJ101-oooo programming concepts. concepts for motion control.
When programming, use this manual
together with the NJ-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 | W502 NJ501-oooo Learning detailed Describes the instructions in the
Reference Manual NJ301-oooo specifications on the basic instruction set (IEC 61131-3

instructions of an
NJ/NX-series CPU Unit.

specifications).

When programming, use this manual
together with the NJ-series CPU Unit
Hardware User's Manual (Cat. No.
W500) and NJ/NX-series CPU Unit
Software User's Manual (Cat. No.
W501).




Manual name Cat. No. Model Application Description

NJ/NX-series Motion W508 NJ501-oooo Learning about the Describes the motion control instructions.

Control Instructions NJ301-oooo specifications of the motion | When programming, use this manual

Reference Manual control instructions that are | together with the NJ-series CPU Unit

provided by OMRON. Hardware User's Manual (Cat. No.

W500), NJ/NX-series CPU Unit Software
User's Manual (Cat. No. W501), and
NJ/NX-series CPU Unit Motion Control
User's Manual (Cat. No. W507).

NJ/NX-series W503 NJ501-oooo Learning about the errors | Describes concepts on managing errors

Troubleshooting Manual NJ301-oooo that may be detected in an | that may be detected in an NJ/NX-series

NJ/NX-series Controller. Controller and information on individual

errors.
Use this manual together with the
NJ-series CPU Unit Hardware User's
Manual (Cat. No. W500) and
NJ/NX-series CPU Unit Software User's
Manual (Cat. No. W501).

1S-series AC 1586 R88D-1So-ECT Learning detailed Describes the hardware, setup methods,

Servomotors/Servo Drives R88M-10 specifications of a and functions of the 1S-series with

with Built-in EtherCAT 1S-series Servo Drive. Built-in EtherCAT Communications.

Communications User's

Manual

1S-series AC 1621 R88D-1SANO-ECT Learning about the Describes the hardware, setup methods,

Servomotors/Servo Drives
with Built-in EtherCAT
Communications and
Safety Functionality User’s
Manual

R88M-1ALo/1AMo

1S-series with Built-in
EtherCAT Communications
and Safety Functionality.

and functions of the 1S-series with
Built-in EtherCAT Communications and
Safety Functionality.




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. 1827-E1-02

t

Revision code

Revision code Date Revised content
01 April 2017 Original production
02 April 2023 . Added new functionality to Easy Tuning (Multiple Drives).
. Corrected mistakes.
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1. Servo System Configuration and Peripheral
Products

| 1.1. Outline

The 1S-series AC Servo Drives with Built-in EtherCAT communications support 100-Mbps EtherCAT.
When you use the 1S-series Servo Drive with a Machine Automation Controller NJ/NX-series CPU Unit,
you can construct a high-speed and sophisticated positioning control system.

Also, you need only one communications cable to connect the Servo Drive and the Controller. Therefore,
you can realize a position control system easily with reduced wiring effort.

With auto tuning, adaptive filter, notch filter, and damping control, you can set up a system that provides
stable operation by suppressing vibration in low-rigidity machines.

For machine composed with multiple 1S-series AC Servo Drives, Sysmac Studio provides a set of
functions to set-up and tune parameters with less effort.

=\

Additional Information

For additional information about 1S servo drive, please refer to 1S-series AC Servomotors and Servo
Drives User’'s Manual (with Built-in EtherCAT Communications) (Cat. No. 1586)

12



I 1.2. Servo System constructed in this guide

This 1S-series Startup Guide for multi-axis setup and tuning (hereafter referred to as “this Guide”) contains
instructions to set up and tune systems composed of two 1S-series AC Servo Drives in multi-axis
configurations, using an XY stage system with independent axes and a gantry system with mechanically
linked axes as examples. Refer to Section 3 for the setup of an XY stage system and Section 4 for the
setup of a gantry system.

The following figure shows the system configuration and devices that are used in this Guide.

The system configuration is shown in the following figure.

Sysmac Studio
NJ501-1500 CPU Unit  USB Cable

EtherCAT communications cables

R88D-1SNO1L-ECT Servo Drive R88D-1SNO1L-ECT Servo Drive

.. Node Address 1 (Axis 0) * Node Address 2 (Axis 1)

=
J[h!

R88M-1M100305S 458 R88M-1M10030S
Servomotor 2 Servomotor

~
F%"'w
l' 4

<
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o Configuration devices

The models of the devices that are described in this Guide are given in the following table. When selecting
devices for an actual application, refer to the device manuals.

Device name Model Manual name

NJ-series CPU Unit NJ501-1500 NJ-series CPU Unit Hardware
NJ-series Power Supply Unit NJ-PA3001 User’s Manual (Cat. No. W500)
EtherCAT communications cables XS5W-T421-CMD-K

AC Servo Drives R88D-1SNO1L-ECT 1S-series AC Servomotors and
AC Servo Motors R88M-1M10030S Servo Drives User’'s Manual (with
Power cables R88A-CA1A003S Built-in EtherCAT

Encoder Cables R88A-CR1A003C Communications) (Cat. No. 1586)

e Automation software

Product Number of license Model
Sysmac Studio Standard Edition | None (DVD only) SYSMAC-SE200D
Version 1.54 or higher 1 license SYSMAC-SE201L

14




2. Before You Begin

I 2.1. Installing the Sysmac Studio

The Sysmac Studio is the Support Software that you use for an NJ-series Controller. On it, you can set-up

the Controller configurations, parameters, and programs, and you can debug and simulate operation.
Install the Sysmac Studio on your computer.

Refer to the NJ-series Startup Guide for CPU Units (Cat. No. W513) for the procedure to install the
Sysmac Studio.

15



I 2.2. Assembling the Hardware

This section describes how to assemble the hardware used in the system.
This section gives an overview of the assembly procedures. Refer to the manuals for the devices that are
used in the system for detailed assembly procedures and safety precautions.

Precautions for Safe Use

Always turn OFF the power supply to the Controller and to the Servo Drives before you
attempt any of the following.

Mounting or removing the CPU Unit and Other Units
. Assembling Racks

Setting DIP switches or rotary switches.

Connecting cables or wiring the system

Connecting or disconnecting the connectors
The Power Supply Unit continues to supply power to the Controller for up to several
seconds after the power supply is turned OFF. The PWR indicator remains lit as long as
power is supplied. Make sure that the PWR indicator is not lit before you perform any of
the above operations.

Mounting the Units
Connect the Power Supply Unit, CPU Unit, and End Cover.

- L

il

\=Z7 [
\
\

A

Power Supply Unit CPU Unit ) End Cover _
(included with CPU Unit)

After joining the connectors between the Units, use the sliders at the top and bottom of each Unit to lock
the Units together. Lock the sliders firmly into place.

Locked

Released

16



| 2.3. Wiring the Devices

This section describes how to wire 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.

Wiring the Rack Power Supply Unit

Wire the Power Supply Unit to the power supply.

=]
M4 self-raising screw terminals
PA3001 PIRED)
E
suppl it N -
O
e
@]
@~ |
[®]|
Crommr | — oy 3
S—
—

*The RUN output is ON when the CPU Unit is in RUN mode. It is OFF when the CPU

Unit is in PROGRAM mode or when a major fault level Controller error occurs.

@ Additional Information
This Guide uses an NJ-PA3001 AC Power Supply Unit. An NJ-PD3001 DC Power Supply Unit can also

be used.

Wiring the Servo Drive Power Supply

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

Servo Drive Servomotor
F’e"loéfncéﬁ” No@ter | Encoder I Encoder
L1
L2
L3 y
\Y

I W
24V 1 L

il

=h

ov

@ Additional Information
For further details about wiring method, please refer to 1S-series AC Servomotors and Servo Drives

User’'s Manual (with Built-in EtherCAT Communications) (Cat. No. 1586)

Laying EtherCAT Communications Cables
17



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.

Power supply unit CPU unit

~|,H!

A -

Built-in EtherCAT Port

Iz
0

Connector IN port for
EtherCAT communications

Connector QUT port for
' EtherCAT communications

First servo drive Second servo drive

Setting the Node Addresses of the Servo Drives

Set the node addresses of the Servo Drives as shown below.

Rotary switches for setting
the node address

SRR
&b

10sdigit  1sdigit

Setto 0.

Rotary switches for setting
the node address

SRy
A\ o) HeE)
\@%1 O\yﬂ

10s digit 1s digit

Setto 0. Setto 2.

/\

Wiring the Servo Drives and the Servomotors

18



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

Maotor Power Cable
RE88A-CA1ADD3S

Sernvomaotor

Sernvo Drive

ol |

i

atutatnln e

Encoder Cable
REBBA-CR1ADDIC
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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
Communications User's Manual (Cat. No. 1586).

When using the default Servo parameters, please wire the
immediate stop input (ESTOP), negative drive prohibit input
(NOT), and the positive drive prohibit input (POT).

1 EDM+P

EDM- 21
Safety I/O
SFA :
General 1/0
Default allocation

SF1 24
SF2+ 25

Encoder pulse output
SF2- 126

2: EDM+

3:SFL+ SF1+ 23

4:5FL-

5:5F2+

6:SF2-

7:SF8 NC 27
8: JERR+ ERR- 28
9: OUT1+ ouTl- 29
10: OUT2+ ouT2- 30
11:OUT3+ ouTs- 31

External power 1210 24 VvDC COMMON E

12:IN1

supply i |
-

N6 34 || mon2 12VDC-6%to; | General Input 1INt

24 VDC+5% ‘
IN8 :35 || ExT2
'r

13:IN3 N4 :33 || DEC

14: INS

15:IN7

16: GND

| | e o

17: A+ A a7 Ene’ral Input 2IN2 |
18: B+ B 138 -

19:2+ z :39

20:FG G .40 Ene_r)al Input 3IN3~

*Control /0 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

. 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 emergency 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 Prohibition 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 settings that you

must change in this case.

20



3. Performing Setup

I 3.1. Two-axis Servo System Operation (XY Stage System)

This section describes how to set up an XY stage system as a two-axis servo system.
In this system, axis 0 and axis 1 are set up for an XY stage.

The mechanical configuration of axis 0 and axis 1 are as shown in the following table.

Item Axis 0 / Axis 1 mechanical configuration
Motor rated speed 3000 r/min
Ball screw pitch 10 mm
Encoder resolution 23 bits/rotation
Servomotor

Encoder resolution: 23 bits/rotation

Rated seed: 3,000 r/min
XV

10 mm

Ball screw 1 rotation

——>3 Ball screw pitch: 10 mm

—

<

Command pulse count per motor rotation

23 bits = 8,388,608

|:{]m " W W O W L W |
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The XY stage moves back and forth between two points using linear interpolation. It dwells for two

seconds after each movement.

Axis 1
Y4 Interpolation velocity: 250 mm/s
Acceleration rate: 8000 mm/s?
Deceleration rate: 8000 mm/s?
50 mm Dwell time: 2 seconds

|

I

i

:

:

!

: » Axis 0

0 mm 50 mm

Dwell time: 2 seconds

The speed waveforms for axis 0 and axis 1 are shown below

Velocity

A Axis 0 and Axis 1:
Simultaneous movement
Travel distance: 50 mm

Speed: 250 mm/s

! The operation
| isrepeated
1
1

v

«— >
Dwell time: Time
2 seconds

Axis 0 and Axis 1:
Simultaneous movement
Travel distance: -50 mm
Speed: -250 mm/s
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I 3.2. System setup procedures

Create a project with Auto connection
\
Create the EtherCAT Network configuration
v
Create motion axes
\ 4
Program making and transfer to the CPU Unit
v
Drives and motors parameters setup
v
O Easily Tuning Multiple Drives (Gain Adjustment)

I 3.3. Creating project with Auto connection

Start the Sysmac Studio:

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

Create a project in the Sysmac Studio

'
Click the BEESIESEERS Button in the Project window

Sysmac Studio

2. In the Connect to Device Dialog Box,

Click the button

Sysmac Studio will browse and connect to the controller

23



24

Successfully completed.

=\

Additional Information

For creating a project offline or specific procedures please refer to the Sysmac Studio Version 1

Operation Manual (Cat. No. W504).




I 3.4. Creating the EtherCAT Network Configuration

Two R88D-1SNO1L-ECT Servo Drives are registered in the EtherCAT network configuration

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

The EtherCAT page is displayed in the Edit Pane.

Froje o8 SR - -

2. Right click on the Master and select Compare and Merge with Actual Network
Configuration

Wiite Slave Node Address
Compare and Merge with Actual Network Configuration
‘Get Slave Serial Numbers L3

Display Diagnosis/Statistics Information
Display Production Information

Display ESI Library

25
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The Compare and Merge with Actual Network Configuration window is displayed
Click on Apply actual network configuration to apply the actual network
configuration.

B Compare snd Merge with Actual Network Configus

Node Addre:

Click Apply to confirm:

B compare and Merge with Actual Netwerk Configuration

[ - = il Ho-:| Moihed b |
: [re—— s
2 RBSD-1SNOLL-ECT

1B Apply actual network cofiguration

A pop-up message confirmed the network configuration.
Click the Close Button

[ Compare and Merge with Actual Network Configuration

[Bi Compare and Merge with Actual Network Configuration

Node AddressiNetwork co nﬁu ration on Sysmac Studio

2 | Master
EQ01 !
5 _I_I R88D-1SNO1L-ECT Revil.l 1 _'_' - Matched
E002 =
2 _'_I RE88D-1SNOIL-ECT Rev:l.l 2 = 2 Matched

4 Apply actual network configuration
Some slaves such as Power Supply Units are not included in the actual network configs

dmi




Disconnect from the controller

new_Controller 0 v

b Configurations and Setup l_l E001

| iy RBED-1SNO1L-ECT Rev:11
E002

_'_l RB8D-15SN01L-ECT Rev:1.1

I 3.5. Creating motion axes

This section describes how to add axes used to control Servo Drives. Axes will be created based on
detected Servo Drives.

1. Right click on the Master and select Assign Drives to Axes

|* 2w

Multiview Explorer

new Controller 0 v

Expand All
Collapse All

Import Slave Settings and Insert New Slave

Clear Al Settings

Display ESI Library

Export Configuration Information
Build Output to ENS File
Export All Couplers’ /O Allocations
Assign Drives to Axes

Confirm axes allocation by clicking the Yes Button

,
Assign Drives to Axes

This operation will add axis settings and allocate drives to added axes.
Axes setting table tab will be closed. Do you wish to continue?

Confirm the list of Axes added and Click the Ok Button
r|§| Assign Drives to Axes [E=

NO1L-ECT (E002) : Succeeded
Axis001 (1)
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Right-click Axis Settings in the Multiview Explorer and select Axis setting table.

file Edit View Insert Project Controller Simulation Tools —Help

1y a &
14 d

Multiview Explorer
Node Address|Network configuration
new_Controller0 = BN

A4 Configurations and Setup

Master

E001
R88D-1SNO1L-ECT Revil.1
E002

_I_l R88D-1SNO1L-ECT Rev:11

Axis number has been set to 0 and 1, Axis type to Servo axis and Output device 1 to

Node: 1 and Node: 2 on CH1 (Channel 1).

Axis Setting Table X

1MC_A 2 MC_Axis00

0

1

Used axis Used axis|
SErvo axis Servo axis|
Feedback control Mo control loop Mo control loop

Input devicel

Channel

Input device 2

Channel Q

Input device 3

Channel _ _
Output device 1 Mode:1 Mode: 2
Channel CH1 CHL

Output device 2

Channel

Output device 3

Channel

Project transfer to synchronize Sysmac Studio project and the CPU unit

28

Click the Connect Button on the Toolbar

Click the Execute Button to transfer the project from the computer to the CPU unit
Tronster o controler I (]

| - Configurations and Setup
EtherC insion Racks, 1/O Map, Control

| - Programming
POUS, Data, Library

~Options
B Clear the pre: les with Retain attribute.

Do not transfer the program source. All data will be re-transferred when this option is changed.
f ing. (All item
rameters and EtherC . ) parameters.
on data

ag data link settings).




Click the Yes Button

Confirm that there is no problem if the controller operation is stopped.
The operating mode will be changed to PROGRAM mode. Then, EtherCAT slaves will be reset and forced

refreshing will be cancelled.
Are you sure that you want to execute the transfer?(Y/N)

BEN| e

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...

0% °

Cancel

After download completion, Click The Yes Button to switch to RUN mode.

The following data will be transferred.

- Configurations and Setup
EtherCAT, CPU/Expansion Racks, 1/O Map, Controller Setup

Confirm that there is no problem if the controller operation is started.
The operating mode will be changed to RUN mode.
Do you want to continue?(Y/N)

Vg

L Do not transfer the following. (Al 5 are not transf ) 3
- CJ-series Special Unit parameters and EtherCAT slave backup parameters.

- Slave Terminal Unit operation settings and NX Unit application data.
] Do not transfer the EtherNet/IP connection settings (i.2, tag data link settings).
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Apply Drive/Motor data to axis via network reading

Right-click Axis Settings in the Multiview Explorer and select Apply drive data to axis
settings.

Multiview Explorer

new_Controller_0 v | I ‘

b Configurations and Setup

: REBD-1SNO1L-ECT (E001): O
-1SNO1L-ECT (E002) : O

_ AxisOC MC Monitor Table...

2 Axis Setting Table

Click the Yes Button to acquire data from the servo drive via EtherCAT Network

This operation will update axis settings according to drive data.
Axis setting and Axis setting table tabs will be closed. Do you wish to continue?

Yes No
[y

Applied axis settings are based on drive and motor data:
Command pulse count per motor rotation is set to 8,388,608 following the 23 bits

resolution of the motor.

Maximum velocity and Maximum jog velocity are set based on rated speed of the
motor.

Maximum positive torque limit and Maximum negative torque limit are set based
on drive/motor maximum torque limit.

Encoder type is set to Absolute encoder.

.
Apply drive data to axis settings )
All axes have been updated.

MC_Axis000 (0) : Succeeded
Command pulse count per motor rotation = 8388608 [pulse/rev]
Maximum velocity = 500000 [pulse/s]
Maximum jog velocity = 500000 [pulse/s]
Maximum positive torque limit = 300.0 [%)]
Maximum negative torque limit = 300.0 [%]
Encoder type = Absolute encoder

MC_Axis001 (1) : Succeeded
Command pulse count per motor rotation = 8388608 [pulse/rev]
Maximum velocity = 500000 [pulse/s]
Maximum jog velocity = 500000 [pulse/s]
Maximum positive torque limit = 300.0 [%]
Maximum negative torque limit = 300.0 [%]
Encoder type = Absolute encoder

O

After confirmation, Click the Ok Button.




Modification of axis settings to match the XY stage System

3. Disconnect from the Controller

Right-click Axis Settings in the Multiview Explorer and select Axis setting table.

T e P S " p— T

er
E00L
R88D-1SNO1L-ECT Revil.1

002
R88D-1SNO1L-ECT Revil.1

¥ Unit Conversion Settings

Unit of display mm mm
m— S—
mmand pulse count per motor rotation 388608 pulse/rev| 8388008 pulse/rev

Do not use gearbox| Do not use gearbox|
! 10 mm/rev| 10 mm/r
—
k rotation 10000 mm,/rev 10000 mm/rev
he reductien rati 1 1

he reduction r 1 1

500 mm/s| 500 mm,/s}
0 %) 0 %)

0 mm/s 0 mm,/s|
100 mm/s| 100 mm/s|

Note: Alternatively, Unit conversion settings can also be modified before transferring the project; in
that case operation settings will be scaled based on mm units and drive data.

Adding Axes Group Settings

4. 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.

Multiview Explorer

v
new_Controller_0 v ‘ l ‘
b Configurations and Setup
v CAT
D-15NO1L-ECT (E001) : Offline
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An axes group is added to the Multiview Explorer.
The new axes group is displayed as MC_Group000.

Multiview Explorer

<
new_Controller 0 s ‘ l ‘

A4 Configurations and Setup

menu.

Delete
L4 Frogramming
¥ il POUs

Rename

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

Multiview Explorer

~
new_Controller_0 A ‘ l | @
n‘

Configurations and Setup
= Ethe Axes group number
1L-ECT (E001) : Offline = Y Axesgroup use EENECERIEIRNERE v
1L-ECT (EC ine eomeostol
Select the axes com) an interpolation axes group.

|Logical axes

1000 (0)
1)

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

oo <

Axes group number
’a Axes group use Used axes group ' v
Composition |2 axes v

Select the axes composing an interpolation axes group. k

|Logical axes Composition axes |
Axis AQ MC_AxisO00 (D) ~
Axis Al MC AxisO01 (1)

This concludes the axes group settings.




] 3.6. Program making and transfer to the CPU Unit

Create the instructions to perform linear interpolation of two axes.

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

Rung 0: Axes Servo ON

Rung 1: Axes homing to zero position preset

Rung 2: Axis group enable

Rung 3: Absolute position assigned to input variables

Rung 4: Movement cycle (Repeats Move 50 mm > Dwell for 2 s > Move -50 mm > Dwell for 2 s)

Powerl. Power2
MC_AxisDD0—{AXis —mm A5 [— MC_AXis00 MC_AxisD01— Ax ois [ MC_Axis001
servolock
[ Enable Status Enable
Busy|—

ErroriD—
1 Home1 Home
MC_Home FC_Fom
MC_Axs000— Axis ———— Axis|=-MC_Axis000  MC_AxisD01—faxis Aoxisf—MC_Axis001
Home
H ————{Execute Don Execute
Busy|—Enter variabie
Commandaborted(—
Emorl—
ErorD|—Enter Variable
2 Groupl
NIC_GroupEnable
MC_Group00—| AxesGroup ———m—  AxesGroup|—MC_Group000
GroupeEnabie
F— F————————{Bxecute Done
3 5.0
- 1 Distancel[0]:=0; =
2 Distancel[1]:=0;
3 Distance2[0]:=50;
4, Distance2[1]:=50;
5| Dwell_Timel:=TIME#2s; [ ]
4
uinearl
WL WiovelinearAbsolute TiC_Movell 2
Bl MC_Group000; e MC_Group000 ez MC_Group000—{AxesGroup AxesGroup(—MC_GroupD00 Jr—
Start Complete TON TON MILEE
n u ane
| [=! i fte !
250—{velocity Active|—5 250 velocity Act
2000—{Acceleration  CommandAborted 800X [«
3000— Deceleration Error 8000— Deceleration &m0
sble—]erkc ErroriD|—Enter Va e leric ErrordD{—
biz—{ Coordsystem CoordSystem
e—{Butrermoce ButerMode

Please refer to A-2 Appendix for the equivalent Structured Text program example

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

El 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, 1/0O with other devices, and
other control procedures.
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Transfer to the CPU Unit

34

Click the Connect Button on the Toolbar

Click the Execute Button to transfer the project from the computer to the CPU Unit.
Transter to controler N (]

The following data will be transferred.

- Configurations and Setup
PU/Expansion Racks, 1/0 Map, Controller Setup
etup, Cam Data Settings, Event Settings
Tasl ings

- Programming
POUS, Data, Library

-optiop§ —09

red when this option is changed.

al Unit parameters and Et
erminal Unit aperation setting X ation data.
ransfer the EtherNet/IP connex gs (i, tag data link settings).

Fxecute  Close

_ = S

Confirm that there is no problem if the controller operation is stopped.

The operating mode will be changed to PROGRAM mode. Then, EtherCAT slaves will be reset and forced
refreshing will be cancelled.

Are you sure that you want to execute the transfar?(Y/N)

Ven | Mo |

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...

0% ¢

After download completion, Click The Yes Button to switch to RUN mode.

Confirm that there is no problem if the controller operation is started.
The operating mode will be changed to RUN mode.
Do you want to continue?(Y/N)

Vli No

The transfer is completed, Click the Ok Button

7

Trensfer to Controller

Successfully completed.




I 3.7. Drives and motors parameters setup

This section explains the procedure to setup parameters of drives and motors.

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

new_Controller_0 v | l ‘ @

A4 Configurations and Setup
¥ &% EtherCAT
» (& Node2 : RB8D-1SNO2L-ECT (
» =3 CPU/Expansion Racks
& /O Map Status Monitor

Troubleshooting

» T Controller Setup Motor and Encoder
¥ £ Motion Control Setup Test Run
¥ £ Axis Settings Damping Control
Initialize
: Properties
¥ Axes Group Settings
¥ %% MC_Group000 (0)
L Axis AO0: MC_Axi Online
L Axis Al: MC
¢ Cam Data Settings
™ Event Settings

Print

Direct Connection (USB)

The Setup and Tuning Portal appears.

2. Click the Quick Parameter Setup and I/0 Monitor Button.
Setup and Tuning Portal

y
¥ Quick Parameter Setup and [/O Monitor

Quick Parameter Setup and 1/0 Monitor

Setup basic parameters quickl¥'and monitor /O signals.

¥ Tuning (Single Drive)

Pleas 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.

The following dialog box appears. Click the Yes Button.

| Setup and Tuning
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 cRemh'on?

The Motor and Encoder setting Page appears.
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Click the Launch Motor and Encoder view Button.
Motor and Encoder setting p a » a

 Connecting with OMRON Contrallers

Recommended sett

~Phase Loss Detection (4320.02 hex 'Main Circuit Power Supply - Phase Loss Detection Enable’)

© Enabled @ Disabled

ncoder

nental encoder

The Encoder Properties Tab Page appears.

Click the Clear system Button.

Encoder Properties

¥ Monitor
Name |
¥ Encoder Error
Encoder - Encoder Communications Emror C-+- 0
¥ Encoder Status
Encoder - Resolution per Rotation
Encoder otation Data

Encoder - Multi-rotation Data
Encoder - Encoder Temperature

¥ Operations

Event Name

Reset alarm

An Absolute Value Clear Error (error display number: 2701) will occur, and a dialog box
indicating "Restart the drive to complete the operation."

Click the Yes Button.

Encoder Properties

¥ Monitor

¥ Operati

The multiple rotation data of the absolute encoder is cleared.
Return to the Wizard window.




Check the motor rotation direction and modify settings if required

6. | Adjust the motor rotation direction and transfer to the drive

Motor and Encoder setting » (E}) » (E) » €3

Recommended settings O Use @ Do notuse

© Enabled @ Disabled

Transfer To Drive

@ Use as absolute encoder

Transfer To Drive Launch Motor and Encoder view

@ CW (Clockwise) © CCW (Counterclockwise)

Transfer To Drive

Back to Portal

How to Use Absolute Encoder (4510.01 hex ‘Operation Selection when Using Absolute Encoder’)

|-Motor Rotation (3000.01 hex ‘Motor Rotation Direction Setting) — — — — ——

~ Connecting with OMRON Controllerg —40 —4—————

El

Phase Loss Detection (4320.02 hex "Main Circuit Power Supply - Phase Loss Detection Enable) —78M8 —F——————

3
g
| |
@
i
3
3

i mm/s

| Acceleration/Deceleration Time
ms

Step Distance [

) Command Unit

o

J shaft revolutions

g =

i El

= &

3 g

S Q
N
z
= |

~Configuration —478 — M9 M ——
Operation Direction
Jogging
Target Speed
pm
i mm/s

Acceleration/Deceleration Time

=

Step Distance

Command Unit

shaft revolutions

I

Number of Cycles

Dwell Time

Rpply )

Motion
Actual Current Position

133221944 HeTuly ELT VLT
Actual Current Speed
rpm

mm/s

Servo ON

3

change to Test Run Mode

Validate the motor operation
Apply the test run configuration, activate the Servo ON and initiate the movement

Change the Drive operation mode to Test Run.

In this mode, the Drive is solely controlled by the support software. Commands from the controller to the
drive are disabled.

When an error has occurred in the Motion Control Function Module, reset the error in the Motion Control
Function Module after the Test Run.

Remember to restore the Drive operation mode to RUN to re-enable the commands from the controller.
Use the Drive Properties function to restore the Drive operation mode to RUN.

Are you sure you want to change the mode?

[ VES*

~ Motion

Actual Current Position

BEYEW!PIE) Command Unit

Actual Current Speed
I o
o

‘Servo OFF

B [

Note: In case of Error 87.00 ESTP input, please check your wiring connection or disable the
error stop input (IN1) as explained in 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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Click the Back to Portal Button

Motor and Encoder setting B » n
~Connecting with OMRON Controllers
Recommended settings () Use @ Do not use

B Phiee s et T (430007 et "Moans Gir it Prowee Suuppi i iveee Lo Ditrctaon Eroble)
© Enabled @ Disabled

Transfer To Drive

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

© Use as absolute encoder but ignore multi-rotation counter overflow

Transfer To Drive Launch Motor and Encoder view

~Motor Rotation (3000.01 hex 'Motor Rotation Direction Setting’)
@ CW (Clockwise) ) CCW (Counterclockwise)

Transfer To Drive

Back to Portal

Please repeat the same operation for the node 2.

10.

Following above procedure, drives have been restarted to apply Input settings.
Please Reset the EtherCAT Slave Communication Error in the CPU Unit with
Troubleshooting window.

. Select the ) t Source urce Details! Event Name | Event Code |
|+ Minor fault | L

Controfler AMinor fault Motion Contral Axis No. 1 EtherCAT Slave Communications Error DxB4400000

I
E

A communications err X for the EtherCAT slave or NX Unit that is allocated to
an axis.
[Cause]
A communications error occurred for the EtherCAT slave or NX Unit that is allocated to
an axis.

Attached information 1
Attached information 2
Attached information 3
Attached information 4

Display Switch

Reset All

L3




3.8. Easily Tuning Multiple Drives (Gain Adjustment) — When There Is No Axis
Interference

In this section we will explain how to perform Easy tuning for multiple Drives simultaneously.
The Motion Controller will perform the motion profile.
Before running the program, be sure to place the XY system in the homing position required.

Confirm operating mode of the CPU Unit is in RUN mode and then use control
BOOL variables (set/reset) to control the motion control instructions.

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

P

on Block:

The ladder program is displayed in the Edit Pane.
Change the BOOL variables in the following order :
Change ServolLock to TRUE to execute Power1 and Power2.

Change Home to TRUE to execute Home1 and Home2. This sets the axes to preset zero positions
for the axes. (Homing sets the axes to preset zero positions.)

Change GroupeEnable to TRUE to execute Group1.

Change Start to TRUE.

Linear1 is executed to position both of the axes. When the positioning is completed, the axes dwell,
and then Linear2 is executed to position the axes. This sequence is repeated with a dwell time of 2
seconds between each movement.
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Perform the easy tuning (Multiple drives)

40

1.

Right-click Node1: R88D-1SNO1L-ECT under Configurations and Setup -EtherCAT in
the Multiview Explorer, and select Setup and Tuning from the menu.

Multiview Explorer

W= .C.onlroller_uﬂ

Iroubleshooting
Status Monitor
Motor and Encoder
Test Run

Damping Control

Offline

Direct Connection (USB)

The Setup and Tuning Portal appears in Edit Pane

Click the Easy Tuning Button under Tuning (Multiple Drives)
Setup and Tuning Portal

You can do Quick Parameter Setup, I/0 Monitoring and Tuning easily.
¥ Quick Parameter Setup and [/O Monitor

Quick Parameter Setup and I/O Monitor

Setup basic parameters quickly and monitor /O signals.

¥ Tuning (Single Drive)
Please choose the 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 setting the machine rigidity.

Ensure that Inertia Ratio and Viscous
Friction Coefficient are correctly set.

¥ Tuning (Multiple Drives)
Please choose the type of tuning you want to perform:

Easy Tuning Manual Tuning

~
Tune based on simple steps. = Tune based on setting the machine rigidity.

Select Independent Axes as the target application, select the drives to tune, and click the
OK Button. The XY stage system has an axis configuration with independent axes.

~Target Application

Mechanically Linked Axes

Drives to Tune
[Z] Node1 : RB8D-1SNO1L-ECT (E001) : Online
4 Node2 : R88D-1SNO1L-ECT (E002) : Offline

NOTE: - Selectable c d selected drive.
- For mechan should have same drive model as the fixed selected drive.

Select between 2 and 4 drives. Cancel




3. | Tuning configuration
Select Simple mode and click Next

4. | Profile and criteria
The motion profile generator is the Motion Controller.
Adjust criteria to achieve tuning and click Next button

Operation setting using the Unify trajectory accuracy for all drives Check Box
Selected: The target axes will be tuned with the same gain.

Cleared: Each of the target axes will be individually tuned with a gain. The gain does not
match between axes.

M Precautions for Correct Use

The Load Characteristic Estimation function may not operate properly under the
following conditions. In such cases, set the related objects manually.

Conditions that interfere with the Load Characteristic Estimation function

Load inertia « Ifthe load inertia is small, i.e. less than 3 times the rotor inertia or large, i.e. the
applicable load inertia or more

« If the load inertia changes easily

Load « If the machine rigidity is extremely low

« If there is a non-linear element (play), such as a backlash

Operation « If the speed continues at lower than 100 r/min
* |f the acceleration/deceleration is 2,000 r/min/s or lower
« If the acceleration/deceleration torque is small compared with the unbalanced load

and the friction torque

® If the speed or torque oscillates due to the high gain or small effect of each filter.
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Auto Tune Monitor
Click the Start Button

« » Auto

A\ Ciick Start button to start tuning.
Stzﬂ‘k
N:

Setting Device Name
Speed Proportional Gain 1[Hz]  E001
E002
Stabilization Time [ms] E001
002
Overshaot [%] E001
002
Rati 001

Notch 3 Frequency [Hz]

Notch 4 Frequency [Hz]

* The gain will be increased gradually until the stabilization time in the completion
conditions is reached. The stabilization time is the time until the position deviation enters
the positioning window after an instruction is issued. If a vibration above the vibration
detection level is detected during tuning, an adjustment failure will occur.

» Even if tuning fails, the motor will not stop because it continues to receive the instruction
from the CPU Unit.

4 Click Start button to start tuning.

g Device Neme | Tral
Speed Proportional Gain 1 [Hz] ~ E001 160
E002 160
Stabilization Time [ms] E0O £
141
Overshaot [%] 16 6 08 08
26 15 15
Inertia Ratio Estimated Value (%] 0; 116 18 117
197 0 201
Notch 3 Frequency [Hz) 50000 50000 50000 5000.0
50000 50000 50000 5000.0
Notch 4 Frequency [H] 01 50000 50000 50000 5000.0
50000 50000 50000 50000

s per trial 6.

Click the Next Button
[ R

button to start tuning.

Back to Portal




Check Behavior

MName | Name
Velocity Detection - Present
e ————

SR RO 0 \:oob oo 5 QIO@ ey stcion- s QIOQ Fosion ommns - QIO - Pestonconrand- @
@0 oo QOO rmq..g:qmmamoog 32 bit) (£002) Command Unit ()

{

|

}
-

FLLLL E L 5 g~

ragel Comment
58594 OD: 0x3221.82
1077 58596 OD:0:3221.82
1061 586.10 OD: 0x3010.84
1061 58610 OD:0:301084

Device Name | Units 1X OffsetlY OffsetlY Axis Min.|Y Axis Max.|Cursorl Minimum|Maximum |Aver
Velocity Detection - Present [0S 0 2 1

Velocity Detection - Present 7T

Position Command - Motor LT

Position Command - Motor \IZluTul

n
EEEI R AERN00 vcoxt occcion oo GIQQ ey vesen s QIQQ_roson commns_ QIO@ - rostn corns Q)
@0 Toaue CommanGIDO Turquz(ommamooo 32 bif) (E002) Command Unit €

I DR IR \\\V=. =

oL 1 1 NN [ [ ]

— —
o 50 100 150 200 250
Time (ms)

Back to Portal <Back

Time (ms) @ T T HETTEM o~

| Units X OffsetlY Offset!Y Axis Min.|Y Axis Max. Cursor| Minimum|Maximuml
Velocity Detection - Present Motor Velocity (16 bit) t/min 0 0 O 2 1071
Velecity Detection - Present Metor Velcity (16 bit) t/min 0 0 N 0 -l 1077
Position Command - Mator Velacity (16 bit) t/min 0 0 O o 1061
Position Command - Motor Velocity (16 bit) rfmin 0 0 N 0 1061

QO eoct bucion s GIQ@ Vet brscon s @
Q@O Torgue Comman G@I@@  Torque Comman: GG @@ 32bi) (E002) Command Unit 3

Time (ms)

Back to Portal
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Finish
Confirm new gain parameters and save to EEPROM

Finish

Description

Machine - Inertia Ratio
301103 Position Command Filter - IR Filter Enable

301104 Position Command Filter - IIR Filter Cutoff Freq-

301201 Damping Control - Damping Filter 1 Selection 0: Disabled 0: Disabled
301202 Damping Control - Damping Filter 2 Selection 0: Disabled 0: Disabled
301301 Damping Filter 1 - Ist Frequency 3000 3000
301302 Demping Filter 1 - 1st Damping Time Coefficient % 100 100
301303 Damping Filter 1 - 2nd Frequency Hz 3000 3000
301304  Damping Filter 1 - 2nd Damping Time Cosfficient % 100
301305  Damping Filter 1 - 3rd Frequency Hz 3000
301306  Damping Filter 1 - 3rd Damping Time Coefficient % 100
301307  Damping Filter 1 - 4th Frequency Hz 3 3000
301308 Damping Filter 1 - 4th Damping Time Coefficient % 100
301401  Damping Filter 2 - Ist Frequency Hz ET)
301402 Damping Filter 2 - 1st Damping Time Coefficient % 100
301403  Damping Filter 2 - 2nd Frequency Hz 3000

Save the results to all drives EEPROM.

Finish

The easy tuning wizard for multiple drives is completed
Click the Finish Button

[ —

Position Command Fitter - IR Filter Enable +Enabled 1:Enabled
Position Command Filter - IR Filter Cutoff Freq-—

Damping Control - Damping Filter 1 Selection isabled
Damping Control - Damping Filter 2 Selection Disabled
Damping Filter 1 - Lst Frequency

Damping Filter 1 - 15t Damping Time Coefficient

Damping Fiter 1 - 2nd Frequency

Damping Fiter 1 - 2nd Damping Time Coefficient

Damping Filter 1 - 3rd Frequency

Damping Fiter 1 - 3rd Damping Time Coefficient

Damping Fiter 1 - 4th Frequency

Damping Filter 1 - 4th Damping Time Coefficient

Damping Fiter 2 - 1st Frequency

Damping Fiter 2 - 15t Damping Time Coefficient

Damping Fiter 2 - 2nd Frequency

~Apply Changes

Save to EEPROM  Save the results to all drives EEPROM.

Back to Portal




4. Performing Setup

I 4.1. Two-axis Servo System Operation (Gantry System)

This section describes how to setup a gantry system as a two-axis servo system.
In this system, axis 0 and axis 1 are set up for the gantry.
To mechanically link the two axes, align their mechanical zero positions.

The mechanical configuration of axis 0 and axis 1 are as shown in the following table.

Item Mechanical configuration of axis 0 and axis 1
Motor rated speed 3,000 r/min
Ball screw pitch 10 mm
Encoder resolution 23 bits/rotation
Servomotor
Encoder resolution: 23 bits/rotation
Rated seed: 3,000 r/min 10 mm Ball screw . 1 rotation
A —3 Ball screw pitch: 10 mm

| [ ]

:{]]m T T T R T A T T B

<

Command pulse count per motor rotation
23 bits = 8,388,608
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A gantry system is a mechanism in which axis 0 and axis 1 are linked together, and axis 0 and axis 1 move
back and forth between two points in a synchronized manner. It dwells for two seconds after each
movement.

Axis O Axis 1
F 3 rF 3
Mechanically Linked Axes X0-X1

50mm [Tw a2 Somm
Forward Reverse

omm [ g v @] Omm
Interpolation velocity: 250mm/s
Acceleration rate :8000mm/s?
Deceleration rate :8000mmy/s?
Dwell time :2 seconds

The velocity waveforms for axis 0 and axis 1 are shown below.

Velocity

A Axis 0 and Axis 1:
Simultaneous movement
Travel distance: 50 mm
Speed: 250 mm/s

P
1
I
i1
! The operation
| isrepeated
I
!
«— >

L -

Dwell time: Time
2 seconds

Axis 0 and Axis 1:
Simultaneous movement
Travel distance: -50 mm
Speed: -250 mm/s
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I 4.2. System Setup Procedures

The following is a basic flow of designing a servo system.
The setup procedures are described in the following order.

Creating a Project with Auto Connection
v

Creating an EtherCAT Network Configuration
v

Setting Up the Axes

v
Transferring the Project to the CPU Unit

v
Setting Up the Drives and Motors

v
Easily Tuning Multiple Drives (Gain Adjustment)

I 4.3. Creating a Project with Auto Connection

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

'
Click the BEESIESEERES Button in the Project window.
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The Sysmac Studio browses through the network and connects to the controller.

Successfully completed.

=\

Additional Information

For creating a project offline or specific procedures, please refer to the Sysmac Studio Version 1
Operation Manual (Cat. No. W504).




I 4.4. Setting Up the Axes

Register a Servo Drive (R88D-1SNO1L-ECT) in the EtherCAT network configuration.

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

2. Right-click the Master and select Compare and Merge with Actual Network
Configuration.

Wiite Slave Node Address
Compare and Merge with Actual Network Configuration
‘Get Slave Serial Numbers L3

Display Diagnosis/Statistics Information
Display Production Inft
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The Compare and Merge with Actual Network Configuration Dialog Box is
displayed.

Click the Apply actual network configuration Button to apply the actual network
configuration.

Bl Compare and Merge with Actual Network Configuration

€ Apply actual n

Some siaves such as Power Supply L =72 221

Click the Apply Button.

=
B Apply actual network configuration

Do you want to apply the actual network configuration to the network configuration on Sysmac Studio?

b.AA\()tp'y‘ Cancel

The network configuration is matched.
Click the Close Button.

B Actual Network Corﬂ'gurabon Apply Result

Master

E001
RE8D-1SNO1L-ECT Revil.l

E002
R88D-1SNO1L-ECT Rev:1.1

4 Apply actual network configuration
Some slaves such as Power Supply Units are not included in the actual network configuration.

Gusi

Disconnect the Sysmac Studio from the controller.

|« m a @

Multiview Explorer

new_Controller 0 v

E001
RBED-1SNO1L-ECT Rewv:1.1
E0D2
RB8D-1SNO1L-ECT Rev:1.1




I 4.5. Creating Motion Axes

This section describes how to add axes to control Servo Drives and assign Servo Drives to them.
Use the procedure below to add Servo Drive axes that are configured for EtherCAT.

1. Right-click the Master and select Assign Drives to Axes.

Expand All
Collapse All

Import Slave Settings and Insert New Slave

Clear Al Settings

Display ES1 Library

Export Canfiguration Information
Build Output to ENS File

Export All Couplers' 10 Allocatians

Assign Drives to Axes

Confirm that you are assigning the drives to the axes to be added, and click the Yes
Button.

p
Assign Drives to Axes

This operation will add axis settings and allocate drives to added axes.
Axes setting table tab will be closed. Do you wish to continue?

e %

Confirm the list of axes added and click the OK Button.
r@ Assign Drives to Axes [E=

All drives have been assigned to added axes.

NO1L-ECT (E001) : Succeeded
_Axis000 (0)
L-ECT (E002) : Succeeded
. Axis001 (1)
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Right-click Axis Settings in the Multiview Explorer and select Axis Setting Table.

file Edit View Insert Project Controller Simulation Tools —Help

1 _

Y @ R
1 A G
Multiview Explorer

new_Controller 0

= |l .

E001
R88D-1SNO1L-ECT Revil.1
E002

_I_l R88D-1SNO1L-ECT Rev:11

For the added axes, set Axis number to 0 and 1, Axis type to Servo axis, and Output
device to Node: 1 and Node: 2.

Axis Setting Table X

number 0 1

o = Used ovig
Servo oxid Servo oxis

Feedback control e control loop Mo control loap

Input d

Channel

Input device 2

Channel K]

i

Channel .| _

@i S el Node 1] Node: 2

Channel il il

Output device 2

Channel

Output device 3

Channel

Transferring the project to the CPU Unit

52

2.

Button on the Toolbar.

ontroller Setup
vent Settings

| - Programming
POUS, Data, Library

~ Options

Clear the present valu with Retain attriby
B Do not transfer the program




Click the Yes Button.

Confirm that there is no problem if the controller operation is stopped.

The operating mode will be changed to PROGRAM mode. Then, EtherCAT slaves will be reset and forced
refreshing will be cancelled.

Are you sure that you want to execute the transfer?(Y/N)

Vesp | No |

The operating mode changes to PROGRAM mode, and the Sysmac Studio starts
transferring the project to the CPU Unit. During the transfer, the progress rate is displayed i

>

the Synchronizing Pane.

Synchronizing...

0% °

Cancel

When the transfer is completed, the following dialog box appears. Click the Yes Button.
The operating mode is set to RUN mode.

Confirm that there is no problem if the controller operation is started.
The operating mode will be changed to RUN mode.
Do you want to continue?(Y/N)

~
ed. Click the OK Button.

Tmnsfer to Controller
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Applying drive and motor data to the axes via the network

Right-click Axis Settings and select Apply drive data to axis settings in the Multiview
Explorer.

Multiview Explorer

new_Controller_0 v | I ‘

b Configurations and Setup

: REBD-1SNO1L-ECT (E001): O
-1SNO1L-ECT (E002) : O

_ AxisOC MC Monitor Table...

2 Axis Setting Table

Click the Yes Button to acquire data from the Servo Drive via the EtherCAT network.

This operation will update axis settings according to drive data.
Axis setting and Axis setting table tabs will be closed. Do you wish to continue?

Yes No
[y

The following axis setting items are updated.

Unit conversion setting: Command pulse count per motor rotation (23 bits per
resolution)

Operation settings: Maximum velocity and Maximum jog velocity

Extended operation settings: Maximum positive torque limit and Maximum negative
torque limit

Position count setting: Encoder type (Absolute encoder)

.
Apply drive data to axis settings @
All axes have been updated.

MC_Axis000 (0) : Succeeded
Command pulse count per motor rotation = 8388608 [pulse/rev]
Maximum velocity = 500000 [pulse/s]
Maximum jog velocity = 500000 [pulse/s]
Maximum positive torque limit = 300.0 [%]
Maximum negative torque limit = 300.0 [%]
Encoder type = Absolute encoder

MC_Axis001 (1) : Succeeded
Command pulse count per motor rotation = 8388608 [pulse/rev]
Maximum velocity = 500000 [pulse/s]
Maximum jog velocity = 500000 [pulse/s]
Maximum positive torque limit = 300.0 [%)]
Maximum negative torque limit = 300.0 [%]
Encoder type = Absolute encoder

ok

After confirming the above, click the OK Button.




Modifying the axis settings to match the configuration of the gantry system

3. Disconnect the Sysmac Studio from the controller.

Right-click Axis Settings in the Multiview Explorer and select Axis Setting Table.

File Edit View Insert Project Controller Simulation Tools Help

1 _
@@

| d

Multiview Explorer

new_Controller 0

R88D-1SNO1L-ECT Revil.1

002
R88D-1SNO1L-ECT Revil.1

¥ Unit Conversion Settings

Unit of display mm mm

SM pulse/rey SBW
Do not use gearbox| Do not use gearbox|

« travel distance per motor rotation 10 mm/rev| 10 mm/r
ork travel distance per work rotation 10000 mm,/rev 10000 mm/rev
f the reduction rati 1 1

f the reduction r 1 1

500 mm/s| 500 mm/g)

0 %) 0 %)
0 mm/s 0 mm,/s|
100 mm/s| 100 mm/s|
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I 4.6. Transferring the Project to the CPU Unit

Create a program for synchronous operation of the two axes.

To do so, use axis variables, an axes group variable, and motion control instructions.

Rung 0: Axes Servo ON

Rung 1: Axes homing to preset zero positions

Rung 2: Absolute position coordinates assigned to input variables

Rung 3: Movement cycle (Repeats Move 50 mm > Dwell for 5 s > Move -50 mm > Dwell for 2 s)
* Instructions will not be updated if the servo system for one of the axes is turned OFF.

g —j

Reversen.Dane ReverssezDone Compiete
-
— —0—

Please refer to ANNEX A-3 for an example of equivalent structured text programming.
Please refer to the NJ/NX-series Startup Guide for CPU Units (Cat. No. W513) for details on programming
with ladder diagrams.

IE' Precautions for Correct Use

This sample program includes only the parts that are required to operate the
Servomotors. When programming actual applications, add interlocks for EtherCAT
communications and operations of equipment, input to/output from other devices, control
procedures, etc.
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Transferring the project to the CPU Unit

l.
iy
Click the Button on the Toolbar.

3. Click the Execute Button to transfer the project from the computer to the CPU Unit.

| Transfer to Controller]

The following data will be transferred.

- Configurations and Setup
Expansion Racks, 1/O Map, Controller Setup
p, Cam Data Settings, Event Settings

- Programming
POUs, Data, Library

~Options

Confirm that there is no problem if the controller operation is stopped.

The operating mode will be changed to PROGRAM mode. Then, EtherCAT slaves will be reset and forced
refreshing will be cancelled.

Are you sure that you want to execute the transfer?(Y/N)

Vey | Mo |

The operating mode changes to PROGRAM mode, and the Sysmac Studio starts
transferring the project to the CPU Unit. During the transfer, the progress rate is displayed in
the Synchronizing Pane.

Synchronizing...

.O%

Cancel

When the transfer is completed, the following dialog box appears. Click the Yes Button.
The operating mode is set to RUN mode.

Confirm that there is no problem if the controller operation is started
The operating mode will be changed to RUN mode.
Do you want to continue?(Y/N)

Vuﬁ No
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I 4.7. Setting Up the Drives and Motors

This section explains the procedure to set up drive and motor parameters.

You need to set up the absolute encoder when using it for the first time or when initializing the
rotation data to 0.

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

Multiview Explorer

new_Controller_0

b4 Configurations and Setup
¥ & EtherCAT

Troubleshooting

» =3 CPU/Expansion Racks
& /O Map Status Menitor
» @ Controller Setup Motor and Encoder
¥ £ Motion Control Setup Test Run
9 Damping Control
Initialize
Properties
Group Settings
MC_Group000 (0)
L Axis AD: MC_Axi: Online
L  Axis Al: MC_Axis001
¢ Cam Data Settings

Print

b Erentoettinn Direct Connection (USB)

The Setup and Tuning Portal Wizard appears.

2. Select Quick Parameter Setup and 1/0 Monitor.
Setup and Tuning Portal

itoring and Tuning easily.

up and /O Manitor

and 1/O Monitor

¥ Tuning (Single Drive)
Plea

Easy Tuning Advanced Tuning Manual Tuning

Tune based on simple steps.

Caution!

A 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 CREI'&UDH?

The Motor and Encoder setting Page appears.
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Click the Launch Motor and Encoder view Button.
Motor and Encoder setting p a » a

 Connecting with OMRON Contrallers

ase Loss Dets 2 ain Circuit Power Supply - Phase Loss Detection Enable’)

© Enabled

How to te Encoder (4510.01 hex "Operation Selection when Using Absolute Encoder’)
ncoder

remental encoder

Motor Rotation (3000.01 hex 'Motor R

@ CW (Clockwise) © CCW (Countercle

The Encoder Properties Page appears.

Click the Clear system Button.

Encoder Properties

¥ Monitor

Name
W Encoder Error
Encoder - Encoder Communications Emor C---
W Encoder Status
olution per Rotation

otation Data

Encoder
Encoder - Mechanical Angle

Encoder - Encoder Temperature

¥ Operations

Event Name
Reset alarm
Reset Communications Error Count

or Replacement Detection error

An Absolute Value Clear Error (error display number: 2701) occurs, and a dialog box
showing Do you want to reset all errors? appears.

Encoder Properties

¥ Monitor

Click the Yes Button.

The multi-rotation data of the absolute encoder is cleared.
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Checking the motor rotation direction and modifying the settings if required

Set the motor rotation direction and transfer the setting to the Servo Drive.

Motor and Encoder setting p ﬂ » B » n

Connecting with OMRON Controllers —m oo

Recommended settings () Use @ Do not use

- Configuration
| Operation Direction

| Hegging

- Phase Loss Detection (4320.02 hex "Main Circuit Power Supply - Phase Loss Detection Enable’) —

© Enabled @ Disabled

Transfer To Drive

How to Use Absolute Encoder (4510.01 hex ‘Operation Selection when Using Absolute Encoder’)

@ Use as absolute encoder
incremental encoder

© Use as absolute encoder but ignare multi-rotation counter overflow

Transfer To Drive Launch Motor and Encoder view

Motor Rotation (3000.01 hex "Motor Rotation Direction Setting’) —

@ CW (Clockwise) @ COW (Counterclockwise)

Transfer To Drive

| Target Speed
s

| Acceleration/Deceleration Time

|

| Step Distance [}
Command Unit
shaft revolutions
mm

| Number of Cycles

|

| Dwell Time

Back to Portal

Check the motor operation.
. Be sure to check each axis with fastening parts removed and return it to the original

state after checking.

. Configure the operation settings on the Test Run Tab Page and click the Apply Button.
Next, click the Servo ON Button to start the test run.

~Configuration
Operation Direction
Jogging
Target Speed
pm
il mm/s
Acceleration/Deceleration Time
s
Step Distance
Command Unit
0 shaft revolutions
mm

Number of Cycles

Apply S '

Motion
Actual Current Position

133221944 ReTuTyEUTRVITS

Actual Current Speed
rpm

mm/s

Servo ON

S

Change to Test Run Mode

Change the Drive operation mode to Test Run.

In this mode, the Drive is solely controlled by the support software. Commands from the controller to the
drive are disabled.

When an error has occurred in the Motion Control Function Module, reset the error in the Motion Control
Function Module after the Test Run.

Remember to restore the Drive operation mode to RUN to re-enable the commands from the controller,
Use the Drive Properties function to restore the Drive operation mode to RUN.

Are you sure you want to change the mode?

[Tsk No

- Motion

Actual Current Position

137300261 ResluluElt RULT

Actual Current Speed

Note: If error 87.00 ESTP input occurs, check the wiring connections or disable the error stop
input (IN1). For details on changing the settings, please refer to A-1 Settings when control input

signals are not wired.




Click the Back to Portal Button.

Motor and Encoder setting § 80

~Connecting with OMRON Controllers
Recommended settings () Use @ Do not use

B Phiee s et T (430007 et "Moans Gir it Prowee Suuppi i iveee Lo Ditrctaon Eroble)
© Enabled @ Disabled

Transfer To Drive

How to Use Absolute Encoder (4510.01 hex "Operation Selection when Using Absolute Encoder’)

@ Use as absolute encoder
@ Use as incremental encoder

© Use as absolute encoder but ignore multi-rotation counter overflow

Transfer To Drive Launch Motor and Encoder view

~Motor Rotation (3000.01 hex 'Motor Rotation Direction Setting’)
@ CW (Clockwise) ) CCW (Counterclockwise)

Transfer To Drive

Back to Portal

Repeat the same procedure for node 2.

Following above procedure, restart the drive to apply input settings.
Reset the EtherCAT Slave Communication Errors for the CPU Unit in the Troubleshooting
Pane.

(- Select the Display Target

Controller

A communications error occurred for the EtherCAT slave or NX Unit that is allocated to
an axis.
[Cause]
A communications error occurred for the EtherCAT slave or NX Unit that is allocated to

an axis.

Attached information 1
Attached information 2
Attached information 3
Attached information 4
Display Switch
Reset All

L3
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4.8. Easily Tuning Multiple Drives (Gain Adjustment) — When There Is Axis
Interference

This section explains how to perform easy tuning of multiple axes (when there is axis interference).
Before running the program, place the gantry system in the homing position.

Check the operating mode of the CPU Unit in RUN mode and then use BOOL variables (True/False)
to execute motion control instructions.

To check the operation of the created program, use the variable set/reset function.

Setting/resetting contacts allows motion control instructions to operate.

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

The ladder program is displayed in the Edit Pane.
Change the BOOL variables in the following order :
Change ServolLock to TRUE to execute Power1 and Power2.

Change Home to TRUE to execute Home1 and Home2. This sets the axes to preset zero positions
for the axes. (Homing sets the axes to preset zero positions.)

Change Start to TRUE.

Forward1/Forward2 is executed to position both of the axes. When the positioning is completed, the
axes dwell, and then Reverse1/Reverse2 is executed to position the axes. This sequence is repeated
with a dwell time of 2 seconds between each movement.
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Easily tuning multiple drives

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

Multiview Explorer

new_Controller 0

A Configurations and Setup

¥ 5 EtherCAT

Status Monitor

Motor and Encoder
Test Run

Damping Control
Initialize

Properties

Print

Offline

& Cam Dat; _ 5 — =
Direct Connection (USB)

The Setup and Tuning Portal Wizard appears.

2. | Click the Easy Tuning Button under Tuning (Multiple Drives).
Setup and Tuning Portal

You can do Quick Parameter Setup, 1/O Monitoring and Tuning easily.
¥ Quick Parameter Setup and /O Monitor

Quick Parameter Setup and I/O Monitor

Setup basic parameters quickly and monitor /O signals.

¥ Tuning (Single Drive)
Please choose the 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 setting the machine rigidity.

Ensure that Inertia Ratio and Viscous
Friction Coefficient are correctly set.

¥ Tuning (Multiple Drives)
Please choose the type of tuning you want to perform:

sy Tuning Manual Tuning

Tune based on simple steps. = Tune based on setting the machine rigidity.

Select Mechanically Linked Axes as the target application, select the drives to tune, and click
the OK Button. The gantry system has an axis configuration with mechanically linked axes.

Target Application
Independent Axes

-

(- Drives to Tune -
[Zi Node1 : R88D-15N01L-ECT (E001) : Online.
£l Node2 : R88D-1SNO1L-ECT (E002) : Offline

Select between 2 and 4 drives.

Operating conditions:
Drive and motor: Same model
Control method: ODF control
Unit version: Version 1.4 or later for 1S
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Tuning Method
As the tuning method, select Simple and click the Next Button.

28000

Profile and Criteria
The Motion Controller will perform the motion profile.
Set the criteria for achieving the tuning and click the Next Button.

M Precautions for Correct Use

The Load Characteristic Estimation function may not operate properly under the following

conditions. In such cases, set the related objects manually.

Conditions that interfere with the Load Characteristic Estimation function

Load Inertia « If the load inertia is small (less than 3 times the rotor inertia) or large (the applicable
load inertia or more)
« If the load inertia changes suddenly

Load « If the machine rigidity is extremely low
« If there is a non-linear element (play), such as a backlash

Operation « If the speed continues to be lower than 100 r/min

« If the acceleration/deceleration is 2,000 r/min or lower for 1 s
« If the acceleration/deceleration torque is small compared with the unbalanced load
and the friction torque

« If the speed or torque oscillates due to the high gain or small effect of each filter




Auto Tune Monitor
Click Start Button.

. The gain will be increased gradually until the stabilization time in the completion
conditions is reached. The stabilization time is the time until the position deviation enters
the positioning window after an instruction is issued.

If any of the following occurs during tuning, it is considered as an adjustment failure.

- Position deviation between the axes exceeded the detection level.
- Torque between the axes exceeded the detection level.

- Command time deviation exceeded the detection level.

- Vibration exceeded the detection level.

* Even if tuning fails, the motor will not stop because it continues to receive the instruction

from the CPU Unit.

Easy tuning is completed.
Click the OK Button.

Tuning has been completed successfully.

Device Name Stabilization Time [ms] Settings
Target Measured As per trial Fixed by user?
E001 50 43 9 No

E002 50 44 9 No

oK

Click the Next Button.
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Check Behavior

| Name s 3 Y ¢ Pxis Min.IY Axis MasIC
Velocity Detection - Present VLTS
Velocity Detection - Present [T I D
[Ecor  JPosition Command - Motor BT O
Fostion Command - Motor R -
— e ——

OO Voot eiion 75 QIQQ Vot Dseion- e QIO oston ommand~ GO o Psion commns - @Y
00 T Conman GO0 rnrq..e:qmmamoog 32 bit) (E002) Command Unit ()

l

|

%
[———

T e S T

A graph showing the results of the data trace is displayed.

XAds Time(ms) v @& T L e aev

X Offset!V OffsetlY Axis Min.IY Axis Max| CursorlMinimumIMaximurn| Averagel Comment
Velocity Detection - Present o 0 0 N © -2 1071 85.94 OD: 0x3221.82
Velocity Detection - Present 0 0 0 B © 1 58596 OD: 0x3221.82
Position Command - Motor | 0 0 0 B o 586.10 OD: 0x3010.84
Position Command - Motor | 0 0 0 B o 58610 OD: 0x3010.84

(@@  Velocity Detection - Pres: @@ @  Velocity Detection - Pres @)@  Position Command - @)

@@ "o Comman@IO@ Toraue Comman @I@@ Position Command - Followir @) 32 bit) (E002) Command Unit @)

g 1 T T W [ [ [ T
T T W

Time (ms)

Back to Portal

Check the displayed behavior and click the Next Button.
Click the Next Button.

g EFEE B B xais Tmem) ~ & e . M TTEM 2o
Name I Units X OffsetlY Offset]Y Axis Min.|Y Axis Max.| Cursor| Minimum | Maximum|,
Velocity Detection - Present Motor Velocity (16 bit) r/min 0 0 0 1071
Velocity Detection - Present Motor Velocity (16 bit) r/min 0 0 0 1077
Position Command - Motor Velocity (16 bit) o/min 0 0 0 1061
Position Command - Motor Velocity (16 bit) /min 0 0 0 1061

@@ Velocity Detection - Pres« @@ @  Velocity Detection - Pres @[ @@  Position Command - @
Q0 oo omman @IO@ Toraue Comman @[@@  Position Command - Followir @[@@ 32 b1 (£002) Command Unit @)

300000

2000000-

100000X

250
Time (ms)

Back to Portal




Finish

Confirm the new gain parameters and click the Save to EEPROM Button.

301103
301104
301201
3012.02
3013.01
3013.02
3013.03
3013.04
EEN
EVEL
3013.07
3013.08
301401
3014.02
3014.03

Finish

Description

Machine - Inertia Ratio
Position Command Filter - IIR Filter Enable

Position Command Filter - IIR Filter Cutoff Freq-
Damping Control - Damping Filter 1 Selection
Damping Control - Damping Filter 2 Selection
Damping Filter 1 - st Frequency

Damping Filter 1 - 1st Damping Time Coefficient %
Damping Filter 1 - 2nd Frequency Hz
Damping Filter 1 - 2nd Damping Time Coefficient %
Damping Filter 1 - 3rd Frequency Hz
Damping Filter 1 - 3rd Damping Time Coefficient %
Damping Filter 1 - 4th Frequency Hz
Damping Filter 1 - 4th Damping Time Coefficient %
Damping Filter 2 - 1st Frequency Hz
Damping Filter 2 - 1st Damping Time Coefficient %
Damping Filter 2 - Znd Frequency Hz

Save the results to all drives EEPROM.

0: Disabled
0: Disabled
3000

100

300.0

0: Disabled
0: Disabled
3000

100

3000

100

3000

100

3000

100

3000

100

3000

Finish

300101
3011.03
3011.04
3012.01
3012.02
301301
3013.02
3013.03
3013.04
3013.05
3013.06
3013.07
3013.08
3014.01
3014.02
301403

Finish

Descripti

Basic.

Machine - Inertia Ratio
Position Command Filter - IR Filter Enable

Position Command Filter - IR Filter Cutoff Free
Damping Control - Damping Filter 1 Selection
Damping Control - Damping Filter 2 Selection
Damping Filter 1 - st Frequency.

Damping Filter 1 - 1st Damping Time Coefficient %
Damping Filter 1 - 2nd Frequency Hz
Damping Filter 1 - 2nd Damping Time Coefficient %
Damping Filter 1 - 3rd Frequency He
Damping Filter 1 - 3rd Damping Time Coefficient %
Damping Filter 1 - 4th Frequency

Damping Filter 1 - 4th Damping Time Coefficient %
Damping Filter 2 - Ist Frequency

Damping Filter 2 - 1st Damping Time Coefficient
Damping Filter 2 - 2nd Frequency

0: Disabled
0: Disabled

isabled
0: Disabled

ApplyChanges ———— 00 00O

Save to EEPROM | Save the results to all drives EEPROM

Back to Portal
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ANNEX

I 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:

* 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
network 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 coupling 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 the Servo Drive and select Setup and Tuning from the menu.

File Edit View Insert Project Controller Simulation Tools Help

Motor and Encoder
Test Run
Damping Control

Initialize

Properties

Print

Offline

Direct Connection (USB)

The Setup and Tuning Portal appears.
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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 I[/O Monitor

Setup basic parameters quickland monitor O signals.

¥ Tuning (Single Drive)
Please chy he type of tuning you want to perform:
Easy Tuning Advanced Tuning Manual Tuning
Tune based on simulating the
response in frequency and t
Tune based on simple steps. Tune based on setting the machine rigidity.

Ensure that Inertia Ratio and Viscous
Friction Coefficient are comrectly set.

The following dialog box appears. Click the Yes Button.

8| Setup and Tuning
Caution!

A 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 cgerc\b'on?

The Motor and Encoder setting Page appears.

Click the Next Button

Motor and Encoder setting p » » n
~ Connecting with OMRON Controllers
Recommended settings () Use @ Do not use
— Phase Loss Detection (4320.02 hex "Main uit Power Supply - Phase Loss Detection Enable’)
‘ © Enabled @ Disabled

Transfer To Drive

How to Use Absolute Encoder (4510.01 hex 'Operation Selection when Using Absclute Encoder’)

@ Use as absolute encoder
@ Use as incremental encoder

© Use as absolute encoder but ignore multi-rotation counter overflow

Transfer To Drive Launch Motor and Encoder view

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

. CW (Clockwise) o CCW (Counterclockwise)

Transfer To Drive

Back to Portal

The Input Signals setting Page appears.
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Change the signal allocation of the below listed input signal, and then click the Transfer to
Drive Button.

* Error Stop Input

* Positive Drive Prohibit Input

* Negative Drive Prohibit Input
als setting » ([E) » (@)

~Input Signals

n  signal status

QFF

Home Proximity Input - Port Selec
Monitor Input 1 - Port Selection {}
Monitor Input 2 - Port Selection (¥
External Latch Input 1 - Port Seleci

External Latch Input 2 - Port Seled

Back to Portal

The following dialog box appears. Click the Yes Button
Quick Perameter Se

4 Restart the drive to complete the operation.

Do you want to restart the drive nyw?

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

Click the Next Button
The Output Signals setting Page appears

~Input Signals

Signal active  Physical
condition  signal status

OFF

OFF

OFF
Home Proximity Input - Port Selee '—.I‘ OFF
Manitor Input 1 - Port Selection (f ! OFF
WMonitor Tnput 2= Port Selection [F j OFF
External Latch Input 1 - Port Selec # OFF

External Latch Input 2 - Port Selec OFF

Return to Factory Setting  Trans

Back to Portal




Click the Next Button

Servo Ready Output - Port Selectic i OFF +9,-29

Physical
signal status

Pin No.

1

EDM+P

Remote Output 1 - Port Selection OFF +10, -30

Remote Output 2 - Port Selection () OFF +11,-31

Return to Factory Setting

Back to Portal

Tran

Please Set Node2: R88D-1SNO1L-ECT(E002) in t
Please click to the Copy Settings Button

432002
451001
463001
463002
4631.01
4631.02
463201
463202
4633.01
4633.02
463401
463402
4635.01

.Cﬂp_\' Settirﬂs

Back to Portal

Finish

Main Circuit Power Supply - Phase Loss Detecti---
Encoder - Operation Selection when Using Abs---
Positive Drive Prohibition Input - Port Selection
Positive Drive Prohibition Input - Logic Selection
Negative Drive Prohibition Input - Port Selection
Negative Drive Prohibition Input - Logic Selection
External Latch Input 1 - Port Selection

External Latch Input 1 - Logic Selection

External Latch Input 2 - Port Selection

External Latch Input 2 - Logic Selection

Home Proximity Input - Port Selection

Home Proximity Input - Logic Selection

Positive Torque Limit Input - Port Selection
Positive Torque Limit Input - Logic Selection
Negative Torgue Limit Input - Port Selection
Negative Torque Limit Input - Logic Selection

Frrowr Stan Tnrat - Dot Salartinn

Apply current settings to other drive(s).

The Copy Settings window appears.

Value

: Enabled

he same way as Node1.

s the absolute encoder and ignore the Absolute

tion

: Negative logic (MC contact)

tion

: Negative logic (NC contact)
: General Input 7 (IN7)

: Positive logic (NO contact)
: General Input 8 (IN8)

: Positive logic (NO contact)
: General Input 4 (IN4)

: Positive logic (NO contact)
: No allocation

: Positive logic (NO contact)
: No allocation

: Positive logic (NO contact)

71




Check boxes and click the Execute button to start the procedure

o s —
icapy Sattin l J
The selected settings will be copied from source drive to target driv:
~Source drive

Drive Name Nodel : R88D-1SN02L-ECT (E001) : Online

Settings to copy Quick Parameter Setup parameters

~Target drive(:
Ei Node2 : R88D-1SNO2L-ECT (E002) : Offline

~Options
Kl Transfer settings to target drive(s).
Ei Restart target drive(s).

~Warning

A\ Caution! This function will overwrite the selected source
parameters in the selected target drives.
Make sure that your selected source parameters and target drives
are correct to avoid unexpected behaviours.

Kl [ agree to proceed with the current selected settings and target drives.

Close

4631.01h
4631.02h

et drives? |

The target drive is restarting




Restarting (1 of 1) ..

- Wamming

This function  will
rameters in th

aution! overwrite the

source parameters and target drives

are cormect sted behavic

BT agree to proceed with the current selected settings and

Click the Finish Button

Finish

L
Main Circuit Power Supply - Phase Loss Detecti- 1 : Enabled
Encoder - Operation Selection when Using Abs

Positive Drive Prohibs
Positive Drive Prohibition Input - Logic Selection 1 : Negative logic (NC contact)
Negative Drive Prohibition Input - Port Selection lo

Negative Drive Prohibition Input - Logic Selection

+ Negative logic (NC contact)
Input 7 {IN7)
gic (NO contact)

External Latch Input 1 - Port Selection
External Latch Input 1 -
External Latch Input 2 - : General Input & (IN8)
External Latch Input 2 - ositive logic (MO contact)
eneral Input 4 (INd)
gic (NO contact)
o allocation
itive logic (NO contact)
: No allocation

itive Torque Limit Input
Positive Torque Limit Input - Logic Selec
Megative Torque Limit Input - Port Selection

Negative Torque Limit Input - Logic Selection

LI | | [ U O | [ | G LA | B I 1}

logic (NO contact)

i Shrin Tt = Bt Salartinn

EBack to Portal

ck Finish k

This concludes the procedure to change Input settings of Node 1 and Node 2.

10.

Following above procedure, drives have been restarted to apply Input settings.
Please Reset the EtherCAT Slave Communication Error in the CPU Unit with

Troubleshooting window.

Click on Reset All button
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(- Select the Display Target Source |Source Del Event Name

Controller

A communications error occurred for the EtherCAT slave or NX Unit that is allocated to
an axis.
[Cause]
A communications error occurred for the EtherCAT slave or NX Unit that is allocated to
an axis.
Attached information 1
Attached information 2
Attached information 3
Attached information 4
Display Switch

Reset All

L3

Confirm the below message and lick on Yes button

When you reset observation or higher level Controller Errors in CJ-series Special I/O Units and CPU Bus Units,
the applicable Units will be restarted after error re

su reset the Controller Errors in EtherCAT or EtherCAT slave terminals,
the slaves not in the Operational state (i.e. output disabled) due to error will transition to the Operational
and their outputs will be enabled.

Fully confirm the safety of connected devices before resetting the errors

Do you want to reset all errors? (Y/N)

Select the Display Target Source |Source Detal Event Name | Event Code |

No Error

Attached information 1
Attached information 2
Attached information 3
Attached information 4

Display Switch

Reset All




I A-2 Program making with structured text

Below is an alternative program to move the XY stage with structured text.

Power1(Axis:=MC_Axis000, Enable:=ServolLock);
Power2(Axis:=MC_Axis001, Enable:=ServolLock);

Home1(Axis:=MC_Axis000, Execute:=Home);
Home2(Axis:=MC_Axis001, Execute:=Home);

Group1(AxesGroup:=MC_Group000, Execute:=GroupEnable);

Distance1[0]:=0;
Distance1[1]:=0;
Distance2[0]:=50;
Distance2[1]:=50;
Dwell_Time1:=TIME#2s;
Dwell_Time2:=TIME#2s;

Dwell1(In:=Start AND NOT Complete, PT:=Dwell_Time1, Q=>Go_Linear1);
Dwell2(In:=Start AND NOT Complete AND MovelLinear1.Done, PT:=Dwell_Time2,
Q=>Go_Linear2);

MovelLinear1(AxesGroup:=MC_Group000, Execute:=Go_Linear1, Position:=Distance1,
Velocity:=250, Acceleration:=8000, Deceleration:=8000);
MoveLinear2(AxesGroup:=MC_Group000, Execute:=Go_Linear2, Position:=Distance2,
Velocity:=250, Acceleration:=8000, Deceleration:=8000, Done=>Complete);
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I A-3 Program making with structured text

Below is a sample program with structured text to move the gantry system.
Start

Power1(Axis:=MC_Axis000, Enable:=ServolLock);
Power2(Axis:=MC_Axis001, Enable:=ServolLock);

Home1(Axis:=MC_Axis000, Execute:=Home);
Home2(Axis:=MC_Axis001, Execute:=Home);

Distance1[0]:=0;
Distance1[1]:=0;
Distance2[0]:=50;
Distance2[1]:=50;
Dwell_Time1:=TIME#2s;
Dwell_Time2:=TIME#2s;

Dwell1(In:=Start AND NOT Complete, PT:=Dwell_Time1, Q=>Go_Linear1);
Dwell2(In:=Start AND NOT Complete AND MoveLinear1.Done, PT:=Dwell_Time2, Q=>Go_Linear2);

MovelLinear1(AxesGroup:=MC_Group000, Execute:=Go_Linear1, Position:=Distance1,
Velocity:=250, Acceleration:=8000, Deceleration:=8000);
MoveLinear2(AxesGroup:=MC_Group000, Execute:=Go_Linear2, Position:=Distance2,

Velocity:=250, Acceleration:=8000, Deceleration:=8000, Done=>Complete);

End
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Note: Do not use this document to operate the Unit.
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