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Machine Automation Controller NJ Series

NJ Robotics CPU Unit
NJ501-4[ 1 1[]

-Parallel link and Cartesian robot control functionality
*Increase machine control speed and precision
*Reduce machine development time

*Minimize machine footprint and maximize efficiency
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always in control



2 i NJRobotics CPU Unit

Robot control technology adds flexibility to
manufacturing processes

Increase control speed and precision

- One machine control to ensure high precision synchronization between conveyor and robot
« High-speed control, from sensor inputs to robot control

- Control of even manipulators synchronized with robot motion via EtherCAT

Reduce development time

One language used for programming, from sequence control to robot control

+ One software Sysmac Studio to start devices including vision sensors and robots
- Standard IEC 61131-3 based instructions for motion and robot control
- Codes used during integrated simulation can be reused for the real machine
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Minimize footprint and maximize efficiency

-+ One controller to control up to 8% parallel rink and Cartesian robots in total
+ One network EtherCAT to connect all machine network devices
- One controller system to improve maintenance efficiency

*The number of controlled robots varies according to the number of axes used for the system.
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4 i NJRobotics CPU Unit

The NJ Robotics controller integrates machine
bringing new flexibility to build machines

NJ Robotics controller at the heart of the system

« One controller can connect up to 64 axes including robots
- The control system integrates vision sensors, I/O, safety controllers, and robots within one EtherCAT network
- The database connection model can upload system information to host

Big Data
SQL-Database

Smart factory
-

IT devices
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Sales force

Machine Automation Controller
NJ Robotics Cpyy Unit

FH Vision System " j/'j/ij/i

G5 Servomotors/Drlves

EtherCAT"

Solutions for a wide variety of applications in food and beverage, automotive, and digital industries

- Packing process (F&B) « Post-press process (Automotive) - Parts insertion process (Digital)




control and robot control,

Coordinate systems simplify
mechanical control

Robot control functions are

Function Blocks for robot control (e.g. SynLinearConveyor, now available for Cartesian systems

SyncOut, and RobotJoG instructions) can be used for _ el
Parallel link Delta-3R

Cartesian robots as well as parallel link robots. Delta-2

Cartesian 3D

The status of machines and production lines can be defined as

Cartesian 3D Gantry

coordinate systems - machine coordinate system (MCS), PNEW ] Cartesian 2D (XY)

. . Cartesian Cartesian 2D (XZ)
user coordinate system (UCS), and tool coordinate system (TCS). C;l:;:m EYZ;
This simplifies the programming for automation systems. Cartesian 2D Gantry

H-Bot XY

Delta robot 3 axis Delta robot 2 axis Gantry robot Cartesian robot

Efficient preliminary verification with integrated simulation
You can perform integrated simulations linked to motion control for robots and inspection

and measurement by vision systems.

The virtual environment allows to visualize the machine motion.

The simulation of the synchronization between
Integrated simulation*

robots makes complex operation verification easy.
Machine movement can be simulated based on measurement

results of vision systems.

Vision system simulation Data tracing
Inspection and measurement Inputs and outputs of vision
by vision systems can be s systems can be traced as

imulated from the Sysmac Studio.  a time series.

* Only Delta3 and Delta3R robots can be used for integrated simulation.



NJ-series NJ Robotics CPU Units

NJ501-4[ | |l |

Machine Automation Controller
NJ series

New controller that covers functions and high-speed
processing required for machine control and safety, reliability
and maintainability that are the features of industrial controllers
provides parallel link robot control function.

In addition to robot control, general motion control with up to 64
axes can be also performed.

NJ501-4C10001

Features

e Special instructions for kinematics of parallel link robots
e Faster and more high precision machine control
« One machine control to ensure accurate synchronization between conveyor and robot
» High-speed control, from sensor inputs to robot control
o Faster machine development
* One language used for programming, from sequence control to robot control
» One software, Sysmac Studio, to start devices including vision sensors and robots
¢ Standard IEC 61131-3 based instructions for motion and robot control
e Smaller machine footprint
* One Controller to control up to 8k parallel rink robots
¢ One network, EtherCAT, to connect all machine network devices: vision sensors, servo drives and field devices.
sk The number of controlled robots varies according to the number of axes used for the system.

Sysmac is a trademark or registered trademark of OMRON Corporation in Japan and other countries for OMRON factory automation products.
Windows is registered trademarks of Microsoft Corporation in the USA and other countries.

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

EtherNet/IP™, DeviceNet™ are trademarks of the ODVA.

Other company names and product names in this document are the trademarks or registered trademarks of their respective companies.
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NJ501-40 1]
Ordering Information

International Standards

* The standards are abbreviated as follows: U: UL, U1: UL(Class | Division 2 Products for Hazardous Locations), C: CSA, UC: cULus, UC1: cULus
(Class | Division 2 Products for Hazardous Locations), CU: cUL, N: NK, L: Lloyd, CE: EU Directives, RCM: RCM mark and KC: KC Registration.

* Contact your OMRON representative for further details and applicable conditions for these standards.

Use for robot systems
Contact your OMRON representive for further details and conditions for robot systems.

NJ-series CPU Units

A Current
Specifications consumption (A)
. Number of | Database
Product Name /O capacity / T Memory Number | controlled | Connection Model Standards
maximum number o rogram . . robots function
configuration Units | capacity capa_cﬂyfor of motion 5VDC | 24VDC
q variables axes
(Expansion Racks)
64 NJ501-4500
NJ-series CPU Units 2 MB:
Retained .
during 32 8 max. NJ501-4400
. . power No UC1,N, L
2,560 p0|nt‘s/40 Units 20 MB mterrgptlon 16 190 B NJ501-4300 CE,
(3 Expansion Racks) 4 MB: RCM. KC
Not retained !
during 16 1 NJ501-4310
power
interruption
16 8 max. * Yes NJ501-4320

*k The number of controlled robots varies according to the number of axes used for the system.

Automation Software Sysmac Studio

Please purchase a DVD and required number of licenses the first time you purchase the Sysmac Studio. DVDs and licenses are available
individually. Each model of licenses does not include any DVD.

The license number for a robot is required to use this CPU Unit. Please contact your OMRON sales representative for details.

Product name Specifications Number of Med| Model Standards
licenses edia
The Sysmac Studio is the software that provides an integrated environment
for setting, programming, debugging and maintenance of machine
automation controllers including the NJ/NX Series, EtherCat Slave, and the - DVD SYSMAC-SE200D B
HMI. (Media only)
Sysmac Studio runs on the following OS.
Sysmac Studio Windows XP (Service Pack 3 or higher, 32-bit version)/Windows Vista(32-
Standard Edition bit version)/Windows 7(32-bit/64-bit version)/Windows 8(32-bit/64-bit
Ver.1.0O version)/Windows 8.1(32-bit/64-bit version)/Windows 10(32-bit/64-bit
version)
1 license *1 - SYSMAC-SE201L -
The Sysmac Studio Standard Edition DVD includes Support Software to set
up EtherNet/IP Units, DeviceNet slaves, Serial Communications Units, and
Support Software for creating screens on HMIs (CX-Designer).
For details, refer to the Sysmac Integrated Catalogue (P072).
:);ir:tazds;?t?;?\al Sysmac Studio Robot Additional Option is a license to enable the Vision & 1 license _ SYSMAC-RA401L B
Option *2 Robot integrated simulation.

Note: The license number for a robot is required to use this CPU Unit with the Sysmac Studio version 1.13 or lower. Please contact your OMRON
sales representative for details.
The Sysmac Studio version 1.14 or higher does not require the license number for a robot.
1. Multi licenses are available for the Sysmac Studio (3, 10, 30, or 50 licenses).

2. Sysmac Studio Standard Edition is required to use this option.

Recommended EtherCAT and EtherNet/IP Communications Cables
For the Recommended EtherCAT and EtherNet/IP Communications Cables, refer to the Machine Automation Controller NJ/NX-Series Datasheet.

Accessories

The following accessories come with the CPU Unit.

Item Specification
Battery CJ1W-BATO1
End Cover CJ1W-TERO1 (necessary to be connected to the right end of the CPU Rack.)
End Plate PFP-M (2 pcs)
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NJ501-4 1]
General Specification

For the common specifications of the NJ-series NJ501, refer to the Machine Automation Controller NJ/NX-Series Datasheet.

Performance Specifications

e For robot control, use the G5 series AC Servo Drive with built-in EtherCAT communications, absolute encoder, and brake.
e The EtherCAT communications cycle for robot control is 1 ms or less.

Furthermore, for the common specifications of the NJ-series NJ501, refer to the Machine Automation Controller NJ/NX-Series Datasheet.

Refer to the specifications of the NJ501-[J5[]0 for those of the NJ501-4501[], the NJ501-[J4[]0 for the NJ501-44[1], and the NJ501-[13[J0 for the
NJ501-4300.

Function Specifications

For the common specifications of the NJ-series NJ501, refer to the Machine Automation Controller NJ/NX-Series Datasheet.

Functions Supported by NJ501-4[ 1]

Besides functions of the NJ501-1[J00, functions supported by the NJ501-4 1] are as follows.

NJ501-
Item
4500 4400 4300 4310 4320

Multi-axes coordinated Convever trackin The robot is moved in synchronization with the conveyor during the
control Y 9 conveyor tracking operation.

Robot control Axes groups Auxiliary functions for

functions multi-axes coordinated | Kinematics Setting Set parameters for robot operation, such as arm length of Delta3 robot.
control

Auxiliary functions Monitoring functions Work space function Set the coordln_ate values_ for workspace check and check the
workspace during operation.

DB Connection Functions Supported by NJ501-4320

For the DB connection functoins supported by the NJ501-4320, refer to to the Machine Automation Controller NJ/NX-Series Datasheet.

Unit Versions and Robot Versions

Units Models Unit Version Robot Version

NJ-series CPU Units NJ501-4C1000] Unit version 1.02 or later Robot version 1.00 or later

Unit Versions, Robot Versions and Programming Devices

The following table gives the relationship between unit versions of CPU Units and the corresponding Sysmac Studio versions.

Unit version of CPU Unit Robot version of CPU Unit Corresponding version of Sysmac Studio
1.1 1.03 1.15
1.10 1.02 1.14
1.09 1.02 1.13

1.12
1.08 1.02 1.1
1.01 1.10
1.07 1.08
1.06 1.07
1.05 1.06
1.00
1.04 1.05
1.03
1.04
1.02

Functions That Were Added or Changed for Each Unit Version and Sysmac
Studio version

For the common specifications of the NJ-series NJ501, refer to the Machine Automation Controller NJ/NX-Series Datasheet.

External Interface

For the External Interface, refer to the Machine Automation Controller NJ/NX-Series Datasheet.
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Dimensions

NJ501-4L 1]

For the Dimensions, refer to the Machine Automation Controller NJ/NX-Series Datasheet.

Related Manuals

The following manuals are related to the DB Connection Service. Use these manuals for reference.

Manual name Cat. No. | Model numbers Application Description
Describes the robot control.
. . ) . ) Use this manual together with the NJ/NX-series CPU
g‘éﬁe{;ﬁﬁsNdsRe(:.ngiual W539 NJ501-4010000 gzzﬁm;smbm control with NJ-series Unit Motion Control User's Manual (Cat. No. W507)
. and the NJ/NX-series Motion Control Instructions
Reference Manual (Cat. No. W508).
NJ-series Database NJ501-1]20 Learning about the functions and application Describes the functions and application procedures of
Connection CPU Units W527 NJ101-1]20 procedures of the NJ-series DB Connection ) d application p
User's Manual NJ101-90120 function. the NJ-series DB Connection function.
Sysmac Studio Version 1 W504 SYSMAC -SE20I000] Learning about the operating procedures Describes the operating procedures of Sysmac
Operation Manual and functions of Sysmac Studio. Studio.
Vision & Robot Integrated Y128 Learning about the operating procedures of | Describes the operating procedures of Vision & Robot
Simulation Startup Guide Vision & Robot integrated simulation. integrated simulation.
Vision & Robot Integrated Learning about the calibration parameters Describes calibration parameters created using the
Simulation Technology created using the 3D Equipment Model ) paran . 9
’ . Y213 - ) e 3D Equipment Model Creation Wizard for the Vision &
Introduction Guide Creation Wizard for the Vision & Robot Robot intearated simulation
(Calibration Parameter) integrated simulation. 9 )
\C/:Isrl'n?/gsoernﬁgci:: Series Learning about the setup procedure of the | Describes how to configure and operate Conveyor
A Iice)xltion Pro ragmmin 7368 wizard style calibration for cameras, robots, | Tracking Calibration Wizard on Sysmac Studio on FH
Gﬂli)de 9 9 SYSMAC-SE20010] or conveyors. Sensor Controllers.
isi i SYSMAC-RA401L
Vision _Sensor FH Series NJ501-40010000 Learning about the setup procedure for ) ) A
Operation Manual rinting the Pattern on a Calibration Plate Describes how to configure and operate Calibration
Sysmac Studio 2369 R88D-KNLI-ECT printing the atte Plate Print Tool on Sysmac Studio on FH Sensor
o : FH-1010000 used for calibration for cameras and robots
Calibration Plate Print di Controllers.
Tool EH-300000) on Sysmac Studio.
Vision Sensor FH Series
Operation Manual Learning about the setting procedure of Describes the setting procedure of sample macros
Sysm_ac Stud_lo Cpnveyor Z370 sample macros for conveyor tracking. used for applications of conveyor tracking on FH
Tracking Calibration Sensor Controllers.
Wizard Tool
\O/ISIeorgti)inl\S/IoarnT;I Series Learning about the setup procedure of Describes how to configure and operate the Conveyor
P Z371 panorama display for image capture of Panorama Dis-play tool on Sysmac Studio on FH

Sysmac Studio Conveyor
Panorama Display Tool

targets on conveyors.

Sensor Con-trollers.

For the Related Manuals about the common specifications of the NJ-series NJ501, refer to the Machine Automation Controller NJ/NX-Series

Datasheet.
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OMRON AUTOMATION AMERICAS HEADQUARTERS « Chicago, IL USA « 847.843.7900 « 800.556.6766 « www.omron247.com

OMRON CANADA, INC. - HEAD OFFICE

Toronto, ON, Canada + 416.286.6465 - 866.986.6766 « www.omron247.com

OMRON ELECTRONICS DE MEXICO - HEAD OFFICE

México DF - 52.55.59.01.43.00 - 01-800-

226-6766 « mela@omron.com

OMRON ELECTRONICS DE MEXICO « SALES OFFICE
Apodaca, N.L.+52.81.11.56.99.20 - 01-800-226-6766 « mela@omron.com

OMRON ELETRONICA DO BRASIL LTDA « HEAD OFFICE
S&o Paulo, SP, Brasil « 55.11.2101.6300 « www.omron.com.br

OMRON ARGENTINA - SALES OFFICE
Cono Sur - 54.11.4783.5300

OMRON CHILE - SALES OFFICE
Santiago « 56.9.9917.3920

OTHER OMRON LATIN AMERICA SALES
54.11.4783.5300

OMRON EUROPE B.V. - Wegalaan 67-69, NL-2132 JD, Hoofddorp, The Netherlands. « +31 (0) 23 568 13 00 « www.industrial.omron.eu

Authorized Distributor:

W85I-E-01

Note: Specifications are subject to change.

Controllers &1/0
» Machine Automation Controllers (MAC) - Motion Controllers
» Programmable Logic Controllers (PLC) « Temperature Controllers « Remote I/O

Robotics
« Industrial Robots - Mobile Robots

Operator Interfaces
« Human Machine Interface (HMI)

Motion & Drives
+ Machine Automation Controllers (MAC) » Motion Controllers « Servo Systems
« Frequency Inverters

Vision, Measurement & Identification
«Vision Sensors & Systems « Measurement Sensors « Auto Identification Systems

Sensing
+ Photoelectric Sensors - Fiber-Optic Sensors « Proximity Sensors
» Rotary Encoders « Ultrasonic Sensors

Safety

« Safety Light Curtains - Safety Laser Scanners « Programmable Safety Systems
- Safety Mats and Edges - Safety Door Switches « Emergency Stop Devices

- Safety Switches & Operator Controls - Safety Monitoring/Force-guided Relays

Control Components
+ Power Supplies « Timers « Counters « Programmable Relays
- Digital Panel Meters « Monitoring Products

Switches & Relays
« Limit Switches « Pushbutton Switches « Electromechanical Relays
« Solid State Relays

Software
- Programming & Configuration « Runtime
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