OMmRON
NJ-series CPU Units

Safety Precautions

Thank you for purchasing an NJ-series Controller.

To ensure the safe usage of the NJ-series Controller, read and under-
stand this document, the manuals for the CPU Unit, and the manuals

for all other Units in the Controller.

Contact your OMRON representative and make sure that you use the
most recent version of each manual.

Keep this document and all relative manuals in a safe place, and make
sure that they are delivered to the final user of the Controller.

OMRON Corporation

© OMRON Corporation 2020 All Rights Reserved.
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Trademarks

® EtherCAT® is registered trademark and patented technology, li-
censed by Beckhoff Automation GmbH, Germany.

® ODVA, CIP, CompoNet, DeviceNet, and EtherNet/IP are trademarks
of ODVA.

Other company names and product names in this document are the

trademarks or registered trademarks of their respective companies.

The CPU Unit will turn OFF all outputs from Basic Output Units

in the following cases. The slaves will operate according to the

settings in the slaves.

« If an error occurs in the power supply

« If the power supply connection becomes faulty

« If a CPU watchdog timer error or CPU reset occurs

« If a major fault level Controller error occurs

» While the CPU Unit is on standby until RUN mode is entered
after the power is turned ON

External safety measures must be provided to ensure safe op-

eration of the system in such cases.
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If external power supplies for slaves or other devices are over-
loaded or short-circuited, the voltage will drop, outputs will turn
OFF, and the system may be unable to read inputs. Provide ex-
ternal safety measures in controls with monitoring of external
power supply voltage as required so that the system operates
safely in such a case.

Unintended outputs may occur when an error occurs in variable
memory or in memory used for CJ-series Units. As a counter-
measure for such problems, external safety measures must be
provided to ensure safe operation of the system.

Provide measures in the communications system and user pro-
gram to ensure safety in the overall system even if errors or
malfunctions occur in data link communications or remote 1/O
communications.

Safety Precautions

B Definition of Precautionary Information

If there is interference in remote I/O communications or if a ma-
jor fault level error occurs, output status will depend on the
products that are used. Confirm the operation that will occur
when there is interference in communications or a major fault
level error, and implement safety measures. Correctly set all of
the settings in the slaves and Units.
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Indicates a potentially hazardous situation

A WARNING which, if not avoided, could result in deathor
Indicates a potentially hazardous situation
which, if not avoided, may result in minor or

The NJ-series Controller continues normal operation for a cer-
tain period of time when a momentary power interruption oc-
curs. This means that the NJ-series Controller may receive
incorrect signals from external devices that are also affected by
the power interruption. Accordingly, take suitable actions, such
as external fail-safe measures and interlock conditions, to mon-
itor the power supply voltage of the external device as required.

serious injury. Additionally, there may be se-
vere property damage.
/\ Caution
moderate injury, or property damage.
Bl Safety Precautions

Do not touch any of the terminals or terminal blocks while the
power is being supplied. Doing so may result in electric shock. /\

Do not attempt to take any Unit apart while the power is being
supplied. In particular, high-voltage parts are present in the

Power Supply Unit while power is supplied orimmediately after

power is turned OFF. Touching any of these parts may result in ®
electric shock. There are sharp parts inside the Unit that may
cause injury.

Provide safety measures in external circuits to ensure safety in
the system if an abnormality occurs due to malfunction of the
CPU Unit, slaves, or Units or due to other external factors af-
fecting operation. Not doing so may result in serious accidents
due to incorrect operation.

Emergency stop circuits, interlock circuits, limit circuits, and
similar safety measures must be provided in external control
circuits.

The Controller outputs may remain ON or OFF due to deposi-
tion or burning of the output relays or destruction of the output
transistors. As a countermeasure for such problems, external
safety measures must be provided to ensure safe operation of
the system.
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You must take fail-safe measures to ensure safety in the event
of incorrect, missing, or abnormal signals caused by broken sig-
nal lines, momentary power interruptions, or other causes. Not
doing so may result in serious accidents due to incorrect oper-
ation.

Make sure that the voltages and currents that are input to the
slaves and Units are within the specified ranges. Inputting volt-
ages or currents that are outside of the specified ranges may
cause accidents or fire.

Always confirm safety at the destination before you transfer a
user program, 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 op-
eration regardless of the operating mode of the CPU Unit.

A Caution

Do not touch any Unit when power is being supplied or imme-
diately after the power supply is turned OFF. Doing so may re-
sult in burn injury.

Be sure that all terminal screws and cable connector screws are
tightened to the torque specified in this manual or the relevant
manuals. The loose screws may result in fire or malfunction.

Execute online editing only after confirming that no adverse ef-
fects will be caused by deviations in the timing of I/O. If you per-
form online editing, the task execution time may exceed the
task period, I/O may not be refreshed with external devices, in-
put signals may not be read, and output timing may change.

If the cable redundancy function is enabled, always write a pro-
gram to confirm that the network is in the cable redundancy sta-
tus. If the program is not written, you cannot check that the
network is not in the cable redundancy status due to a discon-
nection on the ring topology. Use the _EC_RingBreaking sys-
tem-defined variable to confirm that the network is in the cable
redundancy status.
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Although the Sysmac Studio's simulation function simulates the
operations of the Controller and vision sensors, there are differ-
ences from the Controller and vision sensors in operation and

timing. After you use the simulation function to debug the user
program, always check operation and perform adjustments on
the physical Controller and vision sensors before you use the

user program to operate the controlled system. Accidents may
occur if the controlled system performs unexpected operation.
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Do not remove the SD Memory Card during operation when you
use the robot control function with this product. Doing so caus-
es the robot control function to stop due to an error.

The V+ program files and the robot setting files in the SD Mem-
ory Card are required for the operation of the Robot Control
Function Module. Do not edit or delete the files if you are not
sure that the operation is not affected even when the files are &
edited and deleted. Always confirm how the file operations af-

fect the control before you perform file operations in the SD

Memory Card.

There are different methods to attach a robot from the se-

quence control program and the V+program. In addition, when

arobot is attached from a program, the robot cannot be at-

tached from another program without detaching the robot. If the A

>

same OMRON robot is controlled by switching the sequence
control program or the V+program respectively, make sure to
detach the robot from the program that the robot is attached,
and then change the control program to attach the robot.

Precautions for Safe Use

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

When you build a robot system including this CPU Unit and
OMRON robots, be sure to comply with laws and regulations re-
lating to the safety of industrial robot application in a country or
region where the robots are used to design and operate the
system. Refer to the Robot Safety Guide (Cat. No. 1590) for de-
tails.
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If you change the operating mode of this CPU Unit from RUN
Mode to PROGRAM Mode, the sequence control program
stops, but the current V+ program continues. If necessary,
monitor the operating mode of the CPU Unit from the V+ pro-
gram and stop the V+ program. Always confirm safety when
you change the operating mode of the CPU Unit during execu-
tion of the V+ program. If you cannot confirm safety, stop the V+
program and then change the operating mode.

e

B Disassembly, Dropping, Mounting, and Wiring

® Do not attempt to disassemble, repair, or modify any Units. Doing so
may result in malfunction or fire.

® Do not drop any Unit or subject it to abnormal vibration or shock. Doing
so may result in Unit malfunction or burning.

® The sliders on the tops and bottoms of the Power Supply Unit, CPU Unit,
1/0O Units, and other Units must becompletely locked (until they click into
place) after connecting the adjacent Unit connectors.

® Always connect to a ground of 100 ? or less when installing the Units. A
ground of 100 ? or less must be installed when shorting the GR and LG
terminals on the Power Supply Unit.

® Follow the instructions in the relevant manuals to correctly perform wir-
ing. Double-check all wiring and switch settings before turning ON the
power supply.

® Use crimp terminals for wiring. Do not connect bare stranded wires di-
rectly to terminals.

® Do not pull on the cables or bend the cables beyond their natural limit.
Do not place heavy objects on top of the cables or other wiring lines. Do-
ing so may break the cables.

® Mount terminal blocks and connectors only after checking the mounting
location carefully. Be sure that the terminal blocks, expansion cables,
and other items with locking devices are properly locked into place.
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® Always remove any dustproof labels that are on the top of the Units
when they are shipped before you turn ON the power supply. If the la-
bels are not removed, heat will accumulate and malfunctions may occur.

® Before you connect a computer to the CPU Unit, disconnect the power
supply plug of the computer from the AC outlet. Also, if the computer has
an FG terminal, make the connections so that the FG terminal has the
same electricalpotential as the GR terminal on the Power Supply Unit.
A difference in electric potential between the computer and Controller
may cause failure or malfunction.

® |f the external power supply to an Output Unit or slave has polarity, con-
nect it with the correct polarity. If the polarity is reversed, current may
flow in the reverse direction and damage the connected devices regard-
less of the operation of the Controller.

Bl Power Supply Design, Turning ON the Power Sup-
ply, and Turning OFF the Power Supply

® Do not apply voltages or connect loads to the Output Units or slaves in
excess of the maximum ratings.

® Surge current occurs when the power supply is turned ON. When se-
lecting fuses or breakers for external circuits, consider the above pre-
caution and allow sufficient margin in shut-off performance. Refer to the
relevant manuals for surge current specifications.

® Use all Power Supply Units in the system within the rated supply capac-
ities that are given in the relevant manuals for the Power Supply Units.
If the capacity is exceeded, operation may stop, malfunctions may oc-
cur, or data may not be backed up normally for power interruptions.
Use NJ-series Power Supply Units for both the NJ-series CPU Rack and
Expansion Racks. Operation is not possible if you use a CJ-series Pow-
er Supply Unit with an NJ-series CPU Unit or an NJ-series Power Sup-
ply Unit with a CJ-series CPU Unit.

@ If the full dielectric strength voltage is applied or turned OFF using the
switch on the tester, the generated impulse voltage may damage the
Power Supply Unit. Use the adjustment on the tester to gradually in-
crease and decrease the voltage.

® Apply the voltage between the Power Supply Unit's L1 or L2 terminal
and the GR terminal when testing insulation and dielectric strength.

® Do not supply AC power from an inverter or other device with a square-
wave output. Internal temperature rise may result in smoking or burning.
Always input a sine-wave output with the frequency that is given in the
relevant manuals.

® Install external breakers and take other safety measures against short-
circuiting in external wiring.

® |t takes up to approximately 10 to 20 s to enter RUN mode after the pow-
er is turned ON. The outputs during this period will behave according to
the slave and Unit specifications. Use the RUN output on the Power
Supply Unit, for example, to implement fail-safe circuits so that external
devices do not operate incorrectly.

® Configure the external circuits so that the power supply to the control
system turns ON only after the power supply to the Controller has turned
ON. If the power supply to the Controller is turned ON after the control
power supply, temporary errors may result in incorrect control system
signals because the output terminals on Output Units may momentarily
turn ON when power supply is turned ON to the Controller.

® |f you transfer data from a backup file on an SD Memory Card to the
Controller when the power supply is turned ON, properly select the data
groups to transfer. If the data for an unintended data group is transferred
to the Controller, it may cause the equipment to operate unpredictably.

® |In the CPU Unit with unit version 1.05 or earlier, never turn OFF the
power supply to the Controller until RUN mode is entered after the pow-
er is turned ON. If the power supply is turned OFF, a Battery-backup
Memory Check Error may occur at next time you start operation. If a Bat-
tery-backup Memory Check Error occurs, the variables retained are set
to their initial values and the Holding, DM and EM Areas in memory used
for CJ-series Units are cleared to all zeros. If you want to resume the
operation, reload the correct data for the variables retained and CJ-se-
ries Unit memory, as required.

® Never turn OFF the power supply to the Controller when the BUSY in-
dicator is flashing. While the BUSY indicator is lit, the user program and
settings in the CPU Unit are being backed up in the built-in non-volatile
memory. This data will not be backed up correctly if the power supply is
turned OFF. Also, a major fault level Controller error will occur the next
time you start operation, and operation will stop.



® Do not turn OFF the power supply or remove the SD Memory Card while
SD Memory Card access is in progress (i.e., while the SD BUSY indica-
tor flashes). Data may become corrupted, and the Controller will not op-
erate correctly if it uses corrupted data. To remove the SD Memory Card
from the CPU Unit while the power supply is ON, press the SD Memory
Card power supply switch and wait for the SD BUSY indicator to turn
OFF before you remove the SD Memory Card.

® Do not disconnect the cable or turn OFF the power supply to the Con-
troller when downloading data or the user program from Support Soft-
ware.

® Always turn OFF the power supply to the Controller before you attempt
any of the following.
» Mounting or removing I/O Units or CPU Units
* Assembling the Units
« Setting DIP switches or rotary switches
» Connecting cables or wiring the system
» Connecting or disconnecting the connectors
The Power Supply Unit may continue to supply power to the rest of the
Controller for a few seconds after the power supply turns OFF. The
PWR indicator is lit during this time. Confirm that the PWR indicator is
not lit before you perform any of the above.

B Actual Operation and Battery Backup

® Confirm that no adverse effect will occur in the system before you at-
tempt any of the following.
» Changing the operating mode of the CPU Unit (including changing the

setting of the Operating Mode at Startup)

» Changing the user program or settings
» Changing set values or present values
* Forced refreshing

® The user program and initial values for the variables are stored in non-
volatile memory in the CPU Unit. The present values of variables with
the Retain attribute and the values of the Holding, DM, and EM Areas in
the memory used for CJ-series Units are backed up by a Battery.
If the Battery is not connected or the Battery is exhausted, the CPU Unit
detects a Battery-backup Memory Check Error. If that error is detected,
variables with a Retain attribute are set to their initial values and the
Holding, DM, and EM Areas in memory used for CJ-series Units are
cleared to all zeros.
Perform thorough verifications and provide sufficient measures to en-
sure that the devices perform safe operation for the initial values of the
variables with Retain attributes and the resulting operation.

B General Communications

@ |f EtherNet/IP tag data links (cyclic communications) are used with a re-
peating hub, the communications load on the network will increase. This
will increase collisions and may prevent stable communications. Do not
use repeating hubs on networks where tag data links are used. Use an
Ethernet switch instead.

B EtherCAT Communications

® Make sure that the communications distance, number of nodes con-
nected, and method of connection for EtherCAT are within specifica-
tions. Do not connect EtherCAT communications to EtherNet/IP, a
standard in-house LAN, or other networks. An overload may cause the
network to fail or malfunction.

® You cannot use standard Ethernet hubs or repeater hubs with EtherCAT
communications. If you use one of these, a major fault level error or oth-
er error may occur.

B Motion Control

® |f you make any changes in the Detailed Settings Area of the Axis Basic
Settings Display of the Sysmac Studio, make sure that the devices or
machines perform the expected operation before you start actual oper-
ation. If the relationship between the functions of the Motion Control
Function Module and the EtherCAT slave process data that is assigned
to the axes is not correct, the devices or machines may perform unex-
pected operation.

® The coordinate system used by the Robot Control Function Module
have different specifications from the coordinate system used by the NJ
Robotics function. If you use both functions simultaneously, use the
RC_ConvertCoordSystem instruction to set the same coordinate sys-
tem before performing the robot control.

Bl Battery Replacement, Unit Replacement, and Dis-
posal

® The Battery may leak, rupture, heat, or ignite. Never short-circuit,
charge, disassemble, heat, or incinerate the Battery or subject it to
strong shock.

® Dispose of any Battery that has been dropped on the floor or otherwise
subjected to excessive shock. Batteries that have been subjected to
shock may leak if they are used.
UL standards require that batteries be replaced by experienced techni-
cians. Make sure that an experienced engineer is in charge of Battery
replacement.

® Apply power for at least five minutes before changing the Battery. Install
a new Battery within five minutes (at 25°C) of turning OFF the power
supply. If power is not supplied for at least 5 minutes, the saved data
may be lost.

® Make sure that the required data, including the user program, configu-
rations, settings, variables, and memory used for CJ-series Units, is
transferred to a CPU Unit that was replaced and to externally connected
devices before restarting operation. Be sure to include the tag data link
settings, routing tables, and other CPU Bus Unit data, which are stored
in the CPU Unit.

® The performance may be different if the hardware revisions are differ-
ent. Before you transfer the user program, data, and parameter settings
to the CPU Units with the different hardware revisions, check them for
proper execution and then use them for actual operation.

® Dispose of the product and Batteries according to local ordi- {m
nances as they apply. Dispose of the product and Batteries I.tj
according to local ordinances as they apply. BERIAE

® The following information must be displayed for all products that contain
primary lithium batteries with a perchlorate content of 6 ppb or higher
when shipped to or transported through the State of California, USA.

Perchlorate Material - special handling may apply.
See www.dtsc.ca.gov/hazardouswaste/perchlorate.

The CPU Unit contains a primary lithium battery with a perchlorate con-
tent of 6 ppb or higher. Place the above information on the individual
boxes and shipping boxes when shipping finished products that contain
a CPU Unit to the State of California, USA.

Precautions for Correct Use

B Mounting and Wiring

® Do not operate or store the Units in the following locations. Doing so
may result in malfunction or in operation stopping.
* Locations subject to direct sunlight
« Locations subject to temperatures or humidity outside the range spec-

ified in the specifications
* Locations subject to condensation as the result of severe changes in
temperature

* Locations subject to corrosive or flammable gases
* Locations subject to dirt, dust, salt, and metal powder
« Locations subject to exposure to water, oil, or chemicals
» Locations subject to shock or vibration

® Take appropriate and sufficient countermeasures when installing the
Controller in the following locations.
* Locations subject to strong, high-frequency noise.
« Locations subject to static electricity or other forms of noise.
« Locations subject to strong electromagnetic fields.
« Locations subject to possible exposure to radioactivity
« Locations close to power lines.

® Before touching a Unit, be sure to first touch a grounded metallic object
in order to discharge any static build-up.

® |nstall the Controller away from sources of heat and ensure, proper ven-
tilation. Not doing so may result in malfunction, in operation stopping, or
in burning.

® Do not allow wire clippings, shavings, or other foreign material to enter
any Unit. Otherwise, Unit burning, failure, or malfunction may occur.
Cover the Units or take other suitable countermeasures, especially
during wiring work.

® Do not allow foreign matter to enter the openings in the Unit. Doing so
may result in Unit burning, electric shock, or failure.

® For EtherCAT and EtherNet/IP, use only the connection methods and
cables that are specified in the relevant manuals. Otherwise, communi-
cations may be faulty.

® Use the rated power supply voltage for the Power Supply Units. Take
appropriate measures to ensure that the specified power with the rated
voltage and frequency is supplied in places where the power supply is
unstable.

® Make sure that the current capacity of the wire is sufficient. Otherwise,
excessive heat may be generated. When cross-wiring terminals, the to-
tal current for all the terminals will flow in the wire. When wiring cross-
overs, make sure that the current capacity of each of the wires is not ex-
ceeded.

® Do not touch the terminals on the Power Supply Unit immediately after
turning OFF the power supply. Residual voltage may cause electrical
shock.

Bl Designing Programs

® [f you create the user program to use with the sequence control program
and the V+ program, design the interlocks between the programs with
shared variables.

B EtherCAT Communications

® If you need to disconnect the cable from an EtherCAT slave during op-
eration, first disconnect the software connection to the EtherCAT slave
or disable the EtherCAT slave and all of the EtherCAT slaves that are
connected after it.

Bl Actual Operation

® \When the Spool function is enabled, the DB Connection Service uses

EM Banks. If EM Banks are used for processes other than the DB Con-
nection Service, the Spool data in the EM Banks will be overwritten. Do
not use the EM Banks that are used by the DB Connection Service for
processes other than the DB Connection Service.Refer to the relevant
manuals for surge current specifications.

Refer to the related manuals for EM Banks that are used by the DB Con-
nection Service for each model.

H Battery

® Turn ON the power after replacing the Battery for a CPU Unit that has
been unused for a long time. Leaving the CPU Unit unused again with-
out turning ON the power even once after the Battery is replaced may
result in a shorter Battery life.

Software Licenses and Copyrights

® This product incorporates 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/.

Relevant Manuals

Refer to Hardware manual or Software manual for other related manuals.

Model numbers and manual name Cat. No.

NJ501-0000
NJ301-0000 : .
NJ101-0000 Siesres”ffaﬁsﬁ Unit Hardware W500
NJ-PA3001/-PD3001,

and other I/0 Units

NJ/NX-series CPU Unit Software
User's Manual

NX102-JO00

NJ/NX-series CPU Unit Built-in
NX1P2-0H00 EtherCAT® Port User's Manual W505

W501

NJS01-0000 NJ/NX-series CPU Unit Built-in
NJ301-0000 EtherNet/IP™ Port User's Manu- W506
NJ101-00000 al
NJ/NX-series Troubleshooting W503
Manual
NX701-20
NX102-20 NJ/NX-series Database Connec- W527
NJ501-J020 tion CPU Units User's Manual
NJ101-J020

NJ501-1340 NJTserles 'SECS/GEM CPU W528
Units User's Manual

NJ-series Robot Integrated CPU

NJ501-RUUU Unit User's Manual

0037
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Model numbers and manual name Cat. No.
Svswac seanon | Ve St ool egres
SYSMAC-SE200D - | oot Integrated CPU Unit Op- W595
64 :
eration Manual
Svswnc-sEanon | SETeE S ool et
SYSMAC-SE200D - Y uliding W621
IPC Application Controller Oper-
64 .
ation Manual
SYSMAC-SE2100 ) . )
SYSMAC-SA4COD- Sysmgc Studio §D Simulation W618
64 Function Operation Manual
NJ501-40000 NJ-series NJ Robotics CPU Unit W539
NJ501-ROCIO User's Manual
SYSMAC-SE20000] S_ysmac Studio Version 1 Opera- W504
tion Manual
NJ501-5300 NJ/NY-series NC Integrated 0030
NY532-5400 Controller User’'s Manual
SYSMAC-RT- .
NCOOOO0 CNC OperatorOperation Manual 0032

Suitability for Use

Omron Companies shall not be responsible for conformity with any stan-
dards, codes or regulations which apply to the combination of the Prod-
uct in the Buyer’s application or use of the Product. At Buyer’s request,
Omron will provide applicable third party certification documents identi-
fying ratings and limitations of use which apply to the Product. This infor-
mation 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 re-
sponsibility in all cases.

NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING SE-
RIOUS 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.

OMRON Corporation Industrial Automation Company
Kyoto, JAPAN
Contact: www.ia.omron.com

Regional Headquarters

OMRON EUROPE B.V.Wegalaan OMRON ELECTRONICS LLC
67-69, NL-2132 JD Hoofddorp 2895 Greenspoint Parkway, Suite 200
The Netherlands Hoffman Estates, IL 60169 U.S.A

Tel: (31)2356-81-300 Tel: (1) 847-843-7900

Fax: (31)2356-81-388 Fax: (1) 847-843-7787

OMRON ASIA PACIFIC PTE. OMRON (CHINA) CO., LTD.

LTD. Room 2211, Bank of China Tower,
No. 438A Alexandra Road 200 Yin Cheng Zhong Road,

# 05-05/08 (Lobby 2), Alexandra Pu Dong New Area, Shanghai,
Technopark, Singapore 119967 200120, China

Tel: (65) 6835-3011 Tel: (86) 21-5037-2222

Fax: (65) 6835-2711 Fax: (86) 21-5037-2200

Note: Specifications subjuect to change without notice.
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