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Introduction

Introduction

Thank you for purchasing the Sysmac Studio Automation Software.

The Sysmac Studio allows you to use a computer to program and set up NJ-series Controllers.

This manual describes the operating procedures of the Sysmac Studio. When you use the Sysmac Stu-
dio, refer also to the user manuals for the NJ-series Controller and peripheral devices.

Intended Audience

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

e Personnel in charge of introducing FA systems.

* Personnel in charge of designing FA systems.

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

For programming, this manual is intended for personnel who understand the programming language
specifications in international standard IEC 61131-3 or Japanese standard JIS B3503.

Notice
This manual contains information that is necessary to use the Sysmac Studio. Please read and under-

stand this manual before using the Sysmac Studio. Keep this manual in a safe place where it will be
available for reference during operation.
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Manual Configuration

I NJ-series CPU Unit Hardware User’s Manual (Cat. No. W500)

Section

Description

Section 1
Introduction

This section provides an introduction to the NJ-series Controllers and their features,
and gives the NJ-series Controller specifications.

Section 2
System Configuration

This section describes the system configuration used for NJ-series Controllers.

Section 3
Configuration Units

This section describes the parts and functions of the configuration devices in the NJ-
series Controller configuration, including the CPU Unit and Configuration Units.

Section 4
Installation and Wiring

This section describes where and how to install the CPU Unit and Configuration Units
and how to wire them.

Section 5
Troubleshooting

This section describes the event codes, error confirmation methods, and corrections
for errors that can occur.

Section 6
Inspection and Maintenance

This section describes the contents of periodic inspections, the service life of the Bat-
tery and Power Supply Units, and replacement methods for the Battery and Power
Supply Units.

Appendices

The appendices provide the specifications of the Basic I/O Units, Unit dimensions,
load short-circuit protection detection, line disconnection detection, and measures for
EMC Directives.

I NJ-series CPU Unit Software User’s Manual (Cat. No. W501)

Section Description
Section 1 This section provides an introduction to the NJ-series Controllers and their features,
Introduction and gives the NJ-series Controller specifications.
Section 2 This section describes the variables and control systems of the CPU Unit and CPU
CPU Unit Operation Unit status.
Section 3 This section describes how to use I/O ports, how to create the slave configuration

1/0 Ports, Slave Configuration, and
Unit Configuration

and unit configuration and how to assign functions.

Section 4
Controller Setup

This section describes the initial settings of the function modules.

Section 5
Designing Tasks

This section describes the task system and types of tasks.

Section 6
Programming

This section describes programming, including the programming languages and the
variables and instructions that are used in programming.

Section 7

Simulation, Transferring Projects to
the Physical CPU Unit, and Opera-
tion

This section describes simulation of Controller operation and how to use the results
of simulation.

Section 8 This section describes CPU Unit status.

CPU Unit Status

Section 9 This section describes the functionality provided by the CPU Unit.

CPU Unit Functions

Section 10 This section describes how to go online with the CPU Unit and how to connect to

Communications Setup

other devices.

Section 11
Example of Actual Application Pro-
cedures

This section describes the procedures that are used to actually operate an NJ-series
Controller.

Section 12
Troubleshooting

This section describes the event codes, error confirmation methods, and corrections
for errors that can occur.

Appendices

The appendices provide the CPU Unit specifications, task execution times, system-
defined variable lists, data attribute lists, CJ-series Unit memory information, CJ-
series Unit memory allocation methods, and data type conversion information.
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Sysmac Studio Version 1 Operation Manual (Cat. No. W504)
(This Manual)

Section

Description

Section 1
Introduction

This section provides an overview and lists the specifications of the Sysmac Studio
and describes its features and components.

Section 2
Installation and Uninstallation

This section describes how to install and uninstall the Sysmac Studio.

Section 3
System Design

This section describes the basic concepts for designing an NJ-series System with the
Sysmac Studio and the basic operating procedures.

Section 4
Programming

This section describes how to create programs with the Sysmac Studio.

Section 5
Online Connections to a Controller

This section describes how to go online with a Controller.

Section 6 This section describes how to debug the programs online on the Controller or debug
Debugging it offline with the Simulator.
Section 7 This section describes Sysmac Studio functions other than system design functions.

Other Functions

Section 8
Reusing Programming

This section describes how to reuse the programs that you create with the Sysmac
Studio.

Section 9
Support Software Provided with the
Sysmac Studio

This section describes the Support Software that is provided with the Sysmac Studio.

Section 10
Troubleshooting

This section describes the error messages that are displayed when you check a pro-
gram on the Sysmac Studio and how to correct those errors.

Appendices

The appendices describe the following:

Driver Installation for Direct USB Cable Connection
Specifying One of Multiple Ethernet Interface Cards
Online Help

Simulation Instructions
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Manual Structure

Page Structure

The following page structure is used in this manual.

Level 2 heading——

Level 3 heading——

A step in a procedure—
Indicates a procedure.

—— 4-3 Mounting Units

4 Installation and Wiring

4-3-1 Connecting Controller Components

The Units that make up an NJ-series Controller can be connected simply by pressing the Units together
and locking the sliders by moving them toward the back of the Units. The End Cover is connected in the
same way to the Unit on the far right side of the Controller.

T Join the Units so that the connectors fit exactly

Hook

Hook holes
r

snun Bununop ¢

2 The yellow sliders at the top and bottom of each Unit lock the Units together. Move the sliders
toward the back of the Units as shown below until they click into place.

T

Level 1 heading

—— Level 2 heading

~ Level 3 heading

Gives the current
headings.

— Page tab

Gives the number

of the main section.

Move the sliders toward the back
until they lock into place.

SIUBUOdWOD 18lj0AUOD BURKBUUOD |-E-p

lr
L‘ for Correct Use

Special information

Icons indicate
precautions, additional
information, or reference
information.

ens

Manual name

The sliders on the tops and bottoms of the Power Supply Unit, CPU Unit, /O Units, Special I/O
Units, and CPU Bus Units must be completely locked (until they click into place) after connecting
the adjacent Unit connectors.

NJ-series CPU Unit Hardware User's Manual (W500) 4-9

This illustration is provided only as a sample. It may not literally appear in this manual.

Special Information

Special information in this manual is classified as follows:

Precautions for Safe Use

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

|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.

Note References are provided to more detailed or related information.
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Precaution on Terminology

In this manual, “download” refers to transferring data from the Sysmac Studio to the physical Controller
and “upload” refers to transferring data from the physical Controller to the Sysmac Studio.

For the Sysmac Studio, synchronization is used to both upload and download data. 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 specified by the user.

”
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Sections in this Manual

Sections in this Manual

Introduction

m Troubleshooting
u Appendices
n Index

Installation and
Uninstallation

System Design

Programming

Online Connections to a Controller

Debugging

Other Functions

Reusing Programming

Support Software Provided with the Sysmac Studio
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Read and Understand this Manual

Read and Understand this Manual

Please read and understand this manual before using the product. Please consult your OMRON representative
if you have any questions or comments.

Warranty and Limitations of Liability
WARRANTY

OMRON's exclusive warranty is that the products are free from defects in materials and workmanship for a
period of one year (or other period if specified) from date of sale by OMRON.

OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED, REGARDING NON-
INFRINGEMENT, MERCHANTABILITY, OR FITNESS FOR PARTICULAR PURPOSE OF THE
PRODUCTS. ANY BUYER OR USER ACKNOWLEDGES THAT THE BUYER OR USER ALONE HAS
DETERMINED THAT THE PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR
INTENDED USE. OMRON DISCLAIMS ALL OTHER WARRANTIES, EXPRESS OR IMPLIED.

LIMITATIONS OF LIABILITY

OMRON SHALL NOT BE RESPONSIBLE FOR SPECIAL, INDIRECT, OR CONSEQUENTIAL DAMAGES,
LOSS OF PROFITS OR COMMERCIAL LOSS IN ANY WAY CONNECTED WITH THE PRODUCTS,
WHETHER SUCH CLAIM IS BASED ON CONTRACT, WARRANTY, NEGLIGENCE, OR STRICT
LIABILITY.

In no event shall the responsibility of OMRON for any act exceed the individual price of the product on which
liability is asserted.

IN NO EVENT SHALL OMRON BE RESPONSIBLE FOR WARRANTY, REPAIR, OR OTHER CLAIMS
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 OR REPAIR.
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Application Considerations
SUITABILITY FOR USE

OMRON shall not be responsible for conformity with any standards, codes, or regulations that apply to the
combination of products in the customer's application or use of the products.

At the customer's request, OMRON will provide applicable third party certification documents identifying
ratings and limitations of use that apply to the products. This information by itself is not sufficient for a
complete determination of the suitability of the products in combination with the end product, machine,
system, or other application or use.

The following are some examples of applications for which particular attention must be given. This is not
intended to be an exhaustive list of all possible uses of the products, nor is it intended to imply that the uses
listed may be suitable for the products:

» Qutdoor use, uses involving potential chemical contamination or electrical interference, or conditions or
uses not described in this manual.

* Nuclear energy control systems, combustion systems, railroad systems, aviation systems, medical
equipment, amusement machines, vehicles, safety equipment, and installations subject to separate
industry or government regulations.

* Systems, machines, and equipment that could present a risk to life or property.

Please know and observe all prohibitions of use applicable to the products.

NEVER USE THE PRODUCTS 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 PRODUCTS ARE PROPERLY RATED AND
INSTALLED FOR THE INTENDED USE WITHIN THE OVERALL EQUIPMENT OR SYSTEM.

PROGRAMMABLE PRODUCTS

OMRON shall not be responsible for the user's programming of a programmable product, or any
consequence thereof.
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Disclaimers

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 model numbers when published ratings or features are changed, or when
significant construction changes are made. However, some specifications of the products may be changed
without any notice. When in doubt, special model numbers may be assigned to fix or establish key
specifications for your application on your request. Please consult with your OMRON representative at any
time to confirm actual specifications of purchased products.

DIMENSIONS AND WEIGHTS

Dimensions and weights are nominal and are not to be used for manufacturing purposes, even when
tolerances are shown.

PERFORMANCE DATA

Performance data given in this manual 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 users must
correlate it to actual application requirements. Actual performance is subject to the OMRON Warranty and
Limitations of Liability.

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.

Sysmac Studio Version 1 Operation Manual (W504)
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Safety Precautions

Definition of Precautionary Information

The following notation is used in this manual to provide precautions required to ensure safe usage of
the Sysmac Studio and an NJ-series Machine Automation Controller

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

The following notation is used.

Indicates a potentially hazardous situation which, if not avoided,
could result in death or serious injury. Additionally, there may be
severe property damage.

Indicates a potentially hazardous situation which, if not avoided,
may result in minor or moderate injury, or property damage.

Precautions for Safe Use

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

Ll’l Precautions for Correct Use
Indicates precautions on what to do and what not to do to ensure proper operation and performance.
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Symbols

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

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

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

The filled circle symbol indicates operations that you must do.
The specific operation is shown in the circle and explained in text.
This example shows a general precaution for something that you must do.

20
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/\ WARNING

Safety Precautions

Always confirm safety at the destination node before you transfer a user pro-
gram, configuration data, setup data, device variables, or values in memory
used for CJ-series Units from the Sysmac Studio.

The devices or machines may perform unexpected operation regardless of
the operating mode of the CPU Unit.

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

Execute online editing only after you confirm that no adverse effects will be
caused to the operation of the master and slave axes if the synchronized
control processing time is extended.

Before you perform online editing for a function or a function block, check the
locations where the function or function block is used in the Cross Reference
Tab Page and confirm the range that will be affected.

O
O
O
O

Sysmac Studio Version 1 Operation Manual (W504)

21



Safety Precautions
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/A Caution

Although the Simulator simulates the operation of the Controller, there are
difference from the Controller in operation and timing. After you debug the
user program on the Simulator, always check operation on the physical Con-
troller before you use the user program to operate the controlled system.
Accidents may occur if the controlled system performs unexpected operation.

The Simulator instructions are not processed on the physical Controller and
all outputs from the instructions will be FALSE. After you debug the user pro-
gram on the Simulator, always check operation on the physical Controller
before you use the user program to operate the controlled system. Accidents
may occur if the controlled system performs unexpected operation.

Confirm that the controlled system will not be adversely affected before you
perform any of the following operations.

Changing the operating mode of the CPU Unit (including changing the Star-
tup Mode).

Changing the user program or settings.

Changing set values or present values.

Performing forced refreshing.

Sufficiently confirm safety before you change the values of variables online.
Incorrect operation may cause the devices that are connected to Output
Units to operate regardless of the operating mode of the Controller.

Confirm the axis number carefully before you perform an axis operation from
the Sysmac Studio.

If you perform FFT analysis, the motor velocity may change drastically. Be
particularly careful to ensure safety. Provide a means so that you can at any
time turn OFF the Servo power supply in an emergency.

Do not use FFT analysis if a wide range of motor operation presents a risk of
machine failure.

Keep the gain as low as possible when you make measurements.

After you transfer the user program, the CPU Unit is restarted. Communica-
tions with the EtherCAT slave is cut off for up to 45 seconds. During that
period, the slave outputs behave according to the slave settings. Before you
transfer the user program, confirm that the system will not be adversely
affected.

Always confirm safety before you reset the Controller or any components.

O e e
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Precautions for Safe Use

Operation
* Check the parameters for proper execution before you use them for actual operation.

» Before you restart operation, make sure that the required data, including device variables, the user
program, and parameters, is transferred to a CPU Unit, Special I/O Unit, CPU Bus Unit, or externally
connected device that was replaced.

EtherCAT Communications

* If verifying revisions is not selected in the Revision Check Method parameter in the master settings in
EtherCAT configuration, parameters are also transferred to slaves with different revisions. If an
incompatible revision of a slave is connected, incorrect parameters may be set and operation may not
be correct. If you select the revision check, make sure that only compatible slaves are connected
before transferring the parameters.

* Unexpected operation may result if you transfer inappropriate network configuration settings. Even if
appropriate network configuration settings are set, confirm that the controlled system will not be
adversely affected before you transfer the data.

MC Test Run

» Before you start an MC Test Run, make sure that the operation parameters are set correctly.

¢ Confirm the axis number carefully before you perform an MC Test Run.

* An MC Test Run operation involves motor operation. Refer to the operation manual before you exe-
cute an MC Test Run. Be particularly careful of the following points.

Confirm safety around all moving parts.

When you click the Run Button, the motor begins actual operation at the specified velocity. Only
begin motor operation if you are absolutely sure there is no danger if you start the motor.

Always have an external emergency stop device available.

Sometimes you may be unable to stop the motor from your computer. Install an external emer-
gency stop device so that you can stop the motor immediately if needed.

Only operate the motor when you can clearly confirm the motor operation so that you can react
quickly in the case of any danger that may arise due to operation of the motor.

A communications error will occur if you attempt to begin operations without EtherCAT communi-
cations. Always establish EtherCAT communications first.

* Precautions during MC Test Run Operation

During test run execution, only the Sysmac Studio has any control of the operation. Any com-
mands from motion control instructions are ignored.

If communications are interrupted between the Sysmac Studio and Controller during test run
operations, you will not be able to stop the motor from the computer. Provide an external hardware
means that you can use to stop the motor without fail.

Motion Control

* Gain adjustment is automatically performed by the Servo Driver. The motor operates during the
adjustment, so be sufficiently careful of the following points.

1.

Provide a means to perform an emergency stop (i.e., to turn OFF the power supply). The
response may greatly change during the adjustment.

. Confirm safety around all moving parts. Always confirm that there are no obstacles in the move-

ment range and directions of the motor and that the motor can operate safely. Provide protective
measures for unexpected motion.

Before you start the adjustment, make sure that the device that is being adjusted is not out of
place. Before you start normal operation, make sure to perform homing to reset the position. If
home is not reset before the adjustment is performed, the motor may run away, creating a very
hazardous condition. Confirm the safety of the system if you use a vertical axis. Make sure that
the object that is being adjusted does not fall when the Servo is turned OFF.
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4. If vibration or oscillation occurs when advanced adjustment is performed, manually reduce the
gain until the system is stable.

¢ The motor operates and the workpiece moves during autotuning. Provide a means so that you can
turn OFF the Servo immediately when you perform autotuning.

* Damping control is automatically performed by the Servo Driver. The motor operates during the
adjustment, so be sufficiently careful of the following points.

1. Provide a means to perform an emergency stop (i.e., to turn OFF the power supply). The
response may greatly change during the adjustment.

2. Confirm safety around all moving parts. Always confirm that there are no obstacles in the move-
ment range and directions of the motor and that the motor can operate safely. Provide protective
measures for unexpected motion.

3. Before you start the adjustment, make sure that the device that is being adjusted is not out of
place. Before you start normal operation, make sure to perform homing to reset the position. If
home is not reset before the adjustment is performed, the motor may run away, creating a very
hazardous condition. Confirm the safety of the system if you use a vertical axis. Make sure that
the object that is being adjusted does not fall when the Servo is turned OFF.

* The absolute encoder home offset is stored in the Controller as absolute encoder information. If you
replace the Controller and restore backup data that is different from the Controller data from before
the Controller was replaced, do not restore the absolute encoder home offset. If data from another
Controller that includes the absolute encoder home offset is accidentally restored, set home again.
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Precautions for Correct Use

* No checks are made to verify the logical consistency between data items in the Special Unit Setup.

Therefore, always check the logical consistency between all settings before transferring the Special
Unit Setup to the Controller and starting operation, especially when you perform tasks such as
enabling or disabling a setting from another setting. Depending on the settings, logical inconsisten-
cies could result in unintended operation.
For example, assume that setting item 1 specifies either standard settings or custom settings and
that the custom settings start from setting item 2. Here, even if you set the custom settings from item
2 onward, the setting of setting item 1 will not be automatically changed to specify using the custom
settings. In this case, if you do not also change the setting of setting item 1 to specify using the cus-
tom settings, the settings from items 2 onward will be ignored.
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Regulations and Standards

Trademarks

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

Windows, Windows 98, Windows XP, Windows Vista, and Windows 7 are registered trademarks of
Microsoft Corporation in the USA and other countries.

EtherCAT® is a registered trademark of Beckhoff Automation GmbH for their patented technology.

The SD logo is a trademark of SD-3C, LLC. & 0

NVIDIA, the NVIDIA logo, GeForce, and the GeForce logo are the trademarks or registered trade-
marks of NVIDIA Corporation in the USA and other countries.

ATl RadeonTM is a trademark of Advanced Micro Devices, Inc. in the USA.

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

Software Licenses and Copyrights

26

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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Unit Versions

Unit Versions

A “unit version” has been introduced to manage CPU Units in the NJ Series according to differences in
functionality accompanying Unit upgrades.

I Notation of Unit Versions on Products

The unit version is given on the ID information label of the products for which unit versions are man-
aged, as shown below.

Example for NJ-series NJ501-LIL1CI] CPU Unit:

,- ID information label

Unit model Unit version

- ’-----

.' NJ501-1500 |
PORT1 MAC ADDRESS 'DDDDDDDDDDDD .

PORT2 MAC ADDRESS: lDDDDDDDDDDDD )

Lot number and serial number MAC address

The following information is provided on the ID information label.

ltem Description
Unit model Gives the model of the Unit.
Unit version Gives the unit version of the Unit.
Lot number and Gives the lot number and serial number of the Unit.
serial number DDMYY: Lot number, [J: For use by OMRON, xxxx: Serial number
“M” gives the month (1 to 9: January to September, X: October, Y: November, Z: December)
MAC address Gives the MAC address of the built-in port on the Unit.

I Confirming Unit Versions with Sysmac Studio

You can use the Unit Production Information on the Sysmac Studio to check the unit version of the CPU
Unit, CJ-series Special I/0 Units, CJ-series CPU Bus Units, and EtherCAT slaves. The unit versions of
CJ-series Basic I/0O Units cannot be checked from the Sysmac Studio.

® CPU Unit and CJ-series Units

1 Double-click CPU/Expansion Racks under Configurations and Setup in the Multiview

Explorer. Or, right-click CPU/Expansion Racks under Configurations and Setup and select
Edit from the menu.

The Unit Editor is displayed for the Controller Configurations and Setup layer.
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2 Right-click any open space in the Unit Editor and select Production Information.

The Production Information Dialog Box is displayed.

Production information le

Model information Lot number |
N1501-1500 Ver.1.0 31810
Hardware jon: DFDDD

Production information r>_<|
— SYSTEM : 1.00.00 22519

Mode! information | Lot number | BOQT : 20110627
NJ501-1500 Ver.1.0 31810 | IOPFP : B-3-0

Rack: 0 Slot: 1 Unit: 0 CJIW-V6B0C12 Ver.1.2  16Y10V IOPFW : 0.73
Runtime : 155
Rack: 0 Slot: 1 Unit: 0 CJIW-V680C12 Ver.1.2 16Y10V
Unit revision: 1
PCB revision: 100
Software revision: 12 0

Outpus il

Close

Simple Display Detailed Display
In this example, “Ver.1.0” is displayed next to the unit model.

The following items are displayed.

CPU Unit CJ-series Units
Unit model Unit model
Unit version Unit version
Lot number Lot number
Rack number, slot number, and unit number

® EtherCAT Slaves

1 Double-click EtherCAT under Configurations and Setup in the Multiview Explorer. Or, right-
click EtherCAT under Configurations and Setup and select Edit from the menu.

The EtherCAT Configuration Tab Page is displayed for the Controller Configurations and Setup
layer.

2 Right-click the master in the EtherCAT Configurations Editing Pane and select Display Produc-
tion Information.

The Production Information Dialog Box is displayed.

Production Information le

Type information | Serial number |
Node10 R88D-KNO1L-ECT Rev:2.1 (OMRON Corporation)
NodeS R88D-KNO1L-ECT Rev:2.1 (OMRON Corporation) (00000000

The following items are displayed.
Node address

Type information™

Serial number

* If the model number cannot be determined (such as when there is no ESI file), the vendor ID, product
code, and revision number are displayed.
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Unit Versions

In this manual, unit versions are specified as shown in the following table.

Product nameplate

Notation in this manual

Remarks

“Ver.1.0” or later to the right of
the lot number

Unit version 1.0 or later

Unless unit versions are specified, the information in this manual

applies to all unit versions.

Sysmac Studio Version 1 Operation Manual (W504)
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Related Manuals

The following manuals are related to the NJ-series Controllers.

Use these manuals for reference.

Manual name Cat. No. | Model numbers Application Description
Sysmac Studio Version 1 | W504 SYSMAC- Learning about the operat- | Describes the operating procedures of the Sys-
Operation Manual (this SE2(]010] ing procedures and func- mac Studio.
manual) tions of the Sysmac Studio.
CX-Integrator W464 Learning how to configure | Describes operating procedures for the CX-Inte-
CS/CJ/CP/NSJ-series networks (data links, rout- | grator.
Network Configuration ing tables, Communica-
Tool Operation Manual tions Unit settings, etc.).
CX-Designer User's V099 Learning to create screen | Describes operating procedures for the CX-
Manual data for NS-series Pro- Designer.
grammable Terminals.
CX-Protocol Operation W344 Creating data transfer pro- | Describes operating procedures for the CX-Pro-
Manual tocols for general-purpose | tocol.
devices connected to CJ-
series Serial Communica-
tions Units.
NJ-series CPU Unit Built- | W506 NJ501-0J01010] Using the built-in Ether- Describes the operating procedures of the Net-

in EtherNet/IP Port
User's Manual

Net/IP port on an NJ-series
CPU Unit.

work Configurator.
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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.| W504-E1-01 |
JE B

Revision code

Revision code Date Revised content
01 July 2011 Original production

Sysmac Studio Version 1 Operation Manual (W504) 31



Revision History

32

Sysmac Studio Version 1 Operation Manual (W504)



Introduction
]

This section provides an overview and lists the specifications of the Sysmac Studio and
describes its features and components.
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1-3 Specifications ............c i e 1-4
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1-4-1 Sysmac Studio Components . ........ ... 1-6

Sysmac Studio Version 1 Operation Manual (W504) 1-1




1 Introduction

1-1

The Sysmac Studio

The Sysmac Studio Automation Software provides an integrated development environment to set up,
program, debug, and maintain SYSMAC NJ-series Controllers and other Machine Automation Control-
lers, as well as EtherCAT slaves.

I Flexible Development Environment

The Sysmac Studio provides an environment for programming with variables. There is no need for con-
cern about memory addresses. This eliminates the need to wait for memory address definitions for
hardware before the start of software development. Hardware and software can be designed indepen-
dently and developed in parallel. POUs (program organization units) that include programs, functions,
and function blocks can be used to design programming that does not depend on any one specific sys-
tem. This increases the reusability of programming.

I Development Environment for Multiple Programmers

The Sysmac Studio provides an environment for programming with variables and POUs. Programming
is designed with POUs (programs, functions, and function blocks). The programs are then assigned to
tasks and the program execution order is defined. This reduces the interdependence of the programs
and therefore allows more than one programmer to easily work at the same time. The assignments of
variables to hardware and the definitions of the relations between information that is shared between
different programs can be set at any time.
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1 Introduction

1-2 Features

sainjead g-1

I More Support for IEC 61131-3 Programming Languages

The Sysmac Studio is based on the International Standard IEC 61131-3. It provides a state-of-the-art
programming environment based on the ladder diagram and structured text programming languages
and on POUs which include programs, functions, and function blocks.

I Easy Operation

The Sysmac Studio places as few restrictions as possible on the design procedures to allow you to start
design work from any part of the system. The design concept features easy-to-understand operating
procedures with suitable guides that do not interfere with the workflow so that you can see the flow of
design work. T