OMmRrON
NJ-series CPU Units

Memory Cards for Updating Firmware

Procedures to Update Firmware

with a Memory Card

Memory cards for updating firmware allows you to
update firmware of NJ-series CPU Unit and to
change the Unit version of the CPU Unit.

To ensure the safe usage of the product and the
NJ-series CPU Unit, read and understand this
document and the manuals for the CPU Unit.
Keep this document and all relevant manuals in a
safe place, and make sure that they are delivered
to the final user of the memory card and CPU Unit.
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« EtherCAT® is registered trademark and patented
technology, licensed by Beckhoff Automation GmbH,
Germany.

* ODVA, 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.

Precautions for Safe Use

Disassembly and Dropping

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

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

Turning ON the Power Supply

«It takes up to approximately 5 minutes to complete
firmware update after the power is turned ON. During that
time, outputs will be OFF or will be the values specified in
the Unit or slave setting, and external communications
cannot be performed. Implement fail-safe circuits so that
external devices do not operate incorrectly.

Turning OFF the Power Supply

*Never turn OFF the power supply to the Controller when
firmware is being updated, i.e. when the BUSY indicator
is flashing. During firmware update, the firmware in the
non-volatile memory in the CPU Unit is overwritten.
Turning OFF the power during this period disturbs
correct firmware update.

Downloading the project

*Check the project for proper execution before you use it
for actual operation.

Precautions for Correct Use

Storage and Mounting

*Do not operate or store the product in the following
locations.
Locations subject to direct sunlight
Locations subject to temperature or humidity outside
the range specified in the specifications
Locations subject to condensation as the result of sever
changes in temperature
Locations subject to corrosive or flammable gases
Locations subject to dust (especially iron dust) or slats
Locations subject to exposure to water, oil, or chemicals
Locations subject to shock or vibration
*Take appropriate and sufficient countermeasures when
using the product 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 the product, be sure to first touch a
grounded metallic object in order to discharge any static
build-up.

Memory Cards for Updating Firmware

*Use a write-protected memory card.

*Do not format the memory card on PC or CPU Unit.

eInsert the memory card all the way.

*Do not remove the memory card when firmware is being
updated. Doing so may damage the data in the memory
card.

*Updating firmware will initialize existing data in CPU
Units such as settings, user programs and variables.

Failure to Update the Firmware
*Refer to 6 Troubleshooting and be sure to execute the
firmware updating procedures again if you cannot confirm
correct completion of present updating procedures with
the indicators.

1 Introduction

1-1 Supported CPU Units

Each memory card has a label which describes CPU
Unit models and hardware revisions it supports.

If there is no description of hardware revision (HW Rev.)
on the label of the memory card, it can be used with all
hardware revisions of the CPU Units.

1-2 Unit Version

Each memory card has a label which describes the Unit
version after version upgrading.

1-3 Updating Cases and Procedure

The updating procedure differs by cases whether you
reuse the settings, user programs, and variables that
exist in CPU Unit after updating.

Case Example Procedure

When you do *When you upgrade a Execute the

not reuse the CPU Unit which is in the | procedures in Section
existing settings, | state of the factory 4 Updating the

user programs setting. Firmware only.

and variables. *When you upgrade a
spare CPU Unit.

When you use *When you upgrade a Execute the procedures
the existing CPU in operating in Sections 3 Backup
settings, user equipment in order to | (Controller to SD
programs and use a function added by | Memory Card), 4
variables. version upgrading. Updating the
Firmware, and 5
Restore (SD Memory
Card to Controller).

m Precautions for Correct Use

When you use this memory card to update firmware,
data such as settings, user programs, and variables
that exist in the CPU Unit will be initialized. If you
attempt to reuse the data, follow also the procedures
in Section 3 Backup (Controller to SD Memory Card)
and Section 5 Restore (SD Memory Card to
Controller).

When you reuse existing data such as

When you do not I !
settings, user programs and variable values

reuse existing

data such as

settings, user
programs and
variable values | | Go to Section 3 Backup (Controller to
SD Memory Card).

Backup the project in the CPU Unit.

Note
Go to Section 4 Updating the Firmware. | If the indicator does
Change the Unit version of the CPU Unit | not show Done

. state, go to Section
by using a memory card. 6 Troubleshooting.

When you reuse existing data such as
settings, user programs and variable values

When you do not
reuse existing
data such as
settings, user
programs and
variable values

Go to Section 5 Restore (SD Memory
Card to Controller).
Restore the uploaded project.

—

End

2 Restrictions

Data in CPU Units such as settings, user programs and
variables are initialized when you update firmware with the
memory card. Refer to the following table for the CPU Unit
data that is initialized or retained by updating firmware.

. ! Initialized or
Data in CPU Unit Retained
Settings Unit configurations and setups Initialized
EtherCAT EtherCAT slave
configuration configuration

EtherCAT master settings

1/0 map
Controller setup Operation settings

Built-in EtherNet/IP port
settings

Task settings

Motion control setup

Cam data settings

Event settings

Data trace settings

Tag data link tables

Controller names

Operation authority verification settings
User Authentication (Version 1.49 or later)

Built-in clock [Set time Retained
| Time-zone setting Initialized
User programs | POUs Initialized
Data Data types
Global variables
Present Variable values Initialized
values Values in memory for CJ-series Units Retained
Event logs Retained
Absolute encoder home offset Initialized
OPC UA settings (Compatible models only)™* Initialized
Database Connection settings (Compatible models only) | Initialized
SECS/GEM Settings (Compatible models only) Initialized
CNC Setup (Compatible models only) Initialized
Robot Control Setup (Compatible models only) Initialized

*1. Server Certificate is retained.

3 Backup (Controller to SD Memory

(0:1s)]

This operation is used to save data in the Controller to the
SD Memory Card in the CPU Unit. If you don't have a
backup SD card, refer to the Sysmac Studio Version 1
Operation Manual (Cat. No. W504) for information on
Sysmac Studio Controller Backups.

I Procedure
*Backing Up Data with the CPU Unit Front-panel DIP Switch

Processing stage Procedure

Start command The backup starts when the SD Memory Card

power supply switch is pressed for 3 seconds

with the DIP switch pins set as follows: 1: OFF,
2: OFF, 3: ON, and 4: OFF.

Executing Immediately after Starting Backup™
The SD PWR indicator will light, go out for 0.5
seconds, and then light again.

While Backing Up Data

The SD PWR indicator will flash, lighting for 3
seconds and going out for 0.5 seconds.

The SD BUSY indicator will flash irregularly.
The value of the _BackupBusy (Backup
Function Busy Flag) system-defined variable
will change to TRUE.

Execution results | Normal End:
The SD PWR indicator will light.

Error End:

The SD PWR indicator will flash, lighting for 0.5
seconds and going out for 0.5 seconds. Press
the SD Memory Card power supply switch so
that the indicator will light.

*1. If an SD Memory Card is not inserted, the SD PWR
indicator will not light.

» Precautions for Safe Use

* The performance may be different if the hardware
revisions are different. 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.

« For NJ-series CPU Unit, we recommend that you
back up the present values of variables while the
retained variables are not refreshed.

If you back up the following variables while the
values of retained variables are refreshed, the
data may not be saved correctly.

« Structure members whose data size is 16 bits or more.
« Array elements whose data size is 16 bits or more.

Precautions on the Absolute Encoder Home Offset

The absolute encoder home offsets are retained in

the CPU Unit as absolute encoder information. If

any of the following conditions is met, clear the

absolute encoder home offsets from the list of data

items to restore, and then restore the data. Then,

define the absolute encoder home again. If you do

not define home, unintended operation of the

controlled system may occur.

« The Servomotor or Servo Drive was changed
since the data was backed up.

« The absolute encoder was set up after the data
was backed up.

« The absolute data of the servo drive with absolute
encoder for the absolute encoder was lost.

|E Precautions for Correct Use

Restoring Data when EtherCAT Slaves Are
Connected

« Always cycle the power supply to the NJ/NX-series
Controller and the EtherCAT slaves after you
restore data when EtherCAT slaves are connected.
If you start operation without cycling the power
supply, the Controller may perform unexpected
operation.

To verify the data after you restore data with
EtherCAT slaves connected, first turn OFF the
power supply to the NJ/NX-series Controller and
EtherCAT slaves, and then start in Safe Mode
before you perform the verification procedure. If
you cycle the power supply normally, the Controller
will start operation before you can perform the
verification procedure. That means that operation
could be started with data that is not correct. For
information on Safe Mode, refer to the NJ/NX-se-
ries Troubleshooting Manual (Cat. No. W503).

4 Updating the Firmware

Follow these steps to update the Firmware of the CPU
Unit by using the memory card.

E’i Precautions for Correct Use

Do not turn OFF the power to the CPU Unit while
updating firmware.

If you turn OFF the power to the CPU Unit while
updating firmware, the updating is not completed
correctly.

1 Turn OFF the power to the CPU Unit.

2 Disconnect the cables from the built-in EtherNet/IP port
and the built-in EtherCAT port.

3 Insert a memory card for updating firmware into the
CPU Unit.

4 Set all pins on the DIP switch of the CPU Unit to ON.
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5 Turn ON the power to the CPU Unit.
It starts updating firmware.
The status indicators for the CPU Unit will be lit in the
following order: Preparing,Updating, and Completed.

Preparing
The RUN and Error indictors which
j\ﬂon indicate the operation status of the CPU
1)1501-1500 Unit will be lit.
Updating

The NET RUN, NET ERR and LINK/ACT
indicators which indicate the operation
status of the built-in EtherNet/IP port will
flash for 1 second in turn. The flashing
repeats for about 5minutes.

E‘[w"f‘““" ﬂ Completed

soPwR

soust]

All of the NET RUN, NET ERR and
LINK/ACT indicators which indicate the
operation status of the built-in EtherNet/IP
o i port will be lit.

]

Laveacr]

6 Confirm the indicators to be sure that the firmware
updating is completed correctly. Turn OFF the power to the
CPU Unit.

E’i Precautions for Correct Use

Refer to 6 Troubleshooting and be sure to
execute the firmware updating procedures again
if you cannot confirm correct completion of
present updating procedures with the indicators.

7 Remove the memory card for updating firmware from
the CPU Unit.

8 Set all pins on the DIP switch of the CPU Unit to OFF.

* However, when communicating with the following
combinations, set the pins on the DIP switch of CPU Unit
as 1-2to ON and 3 - 4 to OFF. In these cases, normal
communication is used and secure communication
cannot be performed.

« Sysmac Studio: Ver.1.49 or lower

* NJ-series CPU Unit: Version 1.49 or later
For Secure Communication, refer to the NJ/NX-series
CPU Unit Software User's Manual (W501).

9 Connect the cables to the built-in EtherNet/IP port and
to the built-in EtherCAT port.

10 Turn ON the power to the CPU Unit.

11 Connect the Sysmac Studio to the CPU Unit.
Click the (FY) Button.

*For user authentication, refer to the Sysmac
Studio Version 1 Operation Manual (Cat. No. W504).

12 Confirm the Unit version of the CPU Unit.

12-1 Double-click CPU/Expansion Racks under
Configurations and Setup in the Multiview Explorer.

12-2 Right-click anywhere in the Edit Pane, and select the
Production Information from the menu.

12-3 Click the Show Detail Button on the Production
Information Dialog Box.

12-4 Check that the version on the dialog box is the same
as the one on the memory card.

13 Describe the Unit version of the updated CPU
Unit on the front of the CPU Unit.

5 Restore (SD Memory Card to

Controller)

Follow these steps to restore the projects that are Backed
Up in Section 3 Backup (Controller to SD Memory Card).

I Procedure

*Restoring Data with the CPU Unit Front-panel DIP Switch

Processing stage Procedure

Start command Turn ON the power supply to the Controller
with the DIP switch set as follows: 1: OFF,
2: OFF, 3: ON, and 4: ON.

Executing While Restoring Data

The SD PWR indicator will flash, lighting for 3
seconds and going out for 0.5 seconds.
The RUN indicator will flash, lighting for 0.5
seconds and going out for 0.5 seconds.
The SD BUSY indicator will flash irregularly.
Execution results | Normal End:

The SD PWR indicator will light.

Error End:

The SD PWR indicator will flash, lighting for 0.5
seconds and going out for 0.5 seconds. The
indicator stop flashing and stay lit when the SD
Memory Card power supply switch is pressed.™

*1. If an SD Memory Card is not inserted, the SD PWR
indicator will not light.

) Precautions for Safe Use

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

6 Troubleshooting

The table below describes indicator statuses that are
shown when the firmware updating does not end normally,
as well as corresponding causes and corrections.

I'CPUIUtnit ‘
operation status —
P ticator *D:;‘g?_mo
RUN
ERROR | ™
= == Built-in EtherNet/IP port
= operation status indicator
e forn e ‘ NET RUN
LHwae|] NET ERR
LINK/ACT
sorts v
etocht
L um
Indicator
RUN/ERROR E;Lgrlrj\l”ettlllg Cause Correction
port
Flash/ Lit - *The CPU Unit *Check the CPU Unit
model is not models that are
supported by the | supported by the
memory card. memory card, and the
*Amemory card is | model of the CPU Unit
not for firmware whose firmware is to be
updata is inserted.| updated.
«Check the memory card
for firmware updata.
Not lit/ Lit - *Amemory card is |Inserted the memory card.

not inserted. If already inserted,
*The memory card | remove the memory

is not recognized. | card once and insert it
«DIP switch pins are| again.

not set correctly. | +*Replace the memory card.
*Check and set the DIP
switch pins correctly.

Lit Flash | Allnotlit |+Data in the

or memory card is

Oneof | damaged.
NET RUN, |4}t was not possible -Execqte the f!rmware
NETERR, | to update the updating again.
and firmware of the | «If the above action

LINK/ACT | cpy Unit. cannot solve the error,

lit «The CPU Unitis | replace the CPU Unit.
damaged.

*Replace the memory card.

Relevant Manuals

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

Model numbers and manual name Cat. No.
Hﬁgiﬂmm NJ-series CPU Unit W500
-boon Hardware User's Manual

NJ101-0000
NJ501-0000 . h
NJ301-0000 NJ/N’X-serles CPU Unit Software W501
NJ101-0000 User's Manual
NJ501-0000 : .

NJ/NX-series CPU Unit
NJ301-0000 Built-in EtherNet/IP™ Port User's Manual| W506
NJ101-0000

Sysmac Studio Version 1
SYSMAC-SE2000 Operation Manual W504

Suitability for 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 OR IN LARGE QUANTITIES 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

OMRON Corporation

Shiokoji Horikawa, Shimogyo-ku, Kyoto, 600-8530 Japan

Tel: (81)75-344-7109  Fax: (81)75-344-7149

Regional Headquarters

OMRON EUROPE B.V. (Importer in EU)

Wegalaan 67-69,2132 JD Hoofddorp, The Netherlands

Tel: (31)2356-81-300  Fax: (31)2356-81-388

OMRON ASIA PACIFIC PTE. LTD.

438B Alexandra Road, #08-01/02 Alexandra Technopark, Singapore 119968
Tel: (65) 6835-3011  Fax: (65) 6835-2711

OMRON ELECTRONICS LLC

2895 Greenspoint Parkway, Suite 200 Hoffman Estates, IL 60169 U.S.A.
Tel: (1) 847-843-7900  Fax: (1) 847-843-7787

OMRON (CHINA) CO., LTD.

Room 2211, Bank of China Tower, 200 Yin Cheng Zhong Road, Pu Dong
New Area, Shanghai, 200120, China

Tel: (86) 21-5037-2222 Fax: (86) 21-5037-2200

Note: Specifications subject to change without notice.
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