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Introduction

Introduction

Thank you for purchasing an NX-V680C[] RFID Unit. This manual contains information that is neces-
sary to use the NX-series RFID Unit. Please read this manual and make sure you understand the func-
tionality and performance of the NX-series RFID Unit before you attempt to use it in a control system.
Keep this manual in a safe place where it will be available for reference during operation.

Intended Audience

This manual covers the following product. This manual is intended for the following personnel, who
must also have knowledge of electrical systems (an electrical engineer or the equivalent).

» Personnel in charge of introducing FA systems.

» Personnel in charge of designing FA systems.

» 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 B 3503.

Applicable Products

This manual covers the following product.
* NX-series RFID Unit
NX-vV680CO
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Relevant Manuals

Relevant Manuals

The table below provides the relevant manuals for the NX-series RFID Units. Read all of the manuals
that are relevant to your system configuration and application to make the most of the NX-series RFID
Units. Other manuals, such as related product manuals, are necessary for specific system configura-

tions and applications.

Refer to Related Manuals on page 28 for the related manuals.

Manual name

Application

NX-series RFID Units
User’s Manual

Learning how to use NX-series RFID Units.

NX-series
Data Reference Manual

Referencing lists of the data that is required to configure systems with
NX-series Units

NX-series RFID Units User’s Manual (Z401)



Manual Structure

Manual Structure

Page Structure

The following page structure and icons are used in this manual.

and lcons

Level 2 heading——

Level 3 heading——

A step in a procedure—
Indicates a procedure.

—— 4-3 Mounting Units

4-3-1 Connecting Controller Components

same way to the Unit on the far right side of the Controller.

1 Join the Units so that the connectors fit exactly.

1

m i for Correct Use

Special information

Icons indicate
precautions, additional
information, or reference
information.

evge

Manual name

4 Installation and Wiring

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

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.

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

Level 1 heading
Level 2 heading
~ Level 3 heading

Gives the current
headings.

siun Bupuno ¢-y

— Page tab

Gives the number
of the main section.

SAUOdUOD BI0HIOD BUIBUIOD (-6 T

the adjacent Unit connectors.

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

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

49

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

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.

El 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.

L~ Version Information

Information on differences in specifications and functionality for CPU Units, Industrial PCs, and
Communications Coupler Units with different unit versions and for different versions of the Sup-
port Software is given.

Note

References are provided to more detailed or related information.

Precaution on Terminology

+ In this manual, “download” refers to transferring data from the Support Software to a physical device
and “upload” refers to transferring data from a physical device to the Support Software.

+ In this manual, the directions in relation to the Units are given in the following figure, which shows
upright installation.

Up

PR
EHEEEEEEEEEEEEE®

nnnnnnn

Left - ) Right

NX-series RFID Units User’s Manual (Z401) 9
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Manual Structure

* This user's manual refers to NY-series IPC Machine Controller Industrial Panel PCs and Industrial
Box PCs as simply Industrial PCs or as NY-series Industrial PCs.

» This user's manual refers to the built-in EtherCAT port on an NJ/NX-series Controller or NY-series
Industrial PC as simply a built-in EtherCAT port.

* This user's manual may omit manual names and manual numbers in places that refer to the user's
manuals for CPU Units and Industrial PCs. The following table gives some examples. Related Manu-
als on page 28When necessary, refer to determine the appropriate manual based on the common

text for the omitted contents.

Examples

Manual name

Omitted contents

Common text

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

NY-series IPC Machine Controller
Industrial Panel PC / Industrial Box PC
Software User’s Manual

Software user's manual for the
connected CPU Unit or Indus-
trial PC

Software User's
Manual

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

NY-series Controller
Industrial Panel PC / Industrial Box PC
Built-in EtherCAT® Port User’s Manual

User's manual for the built-in
EtherCAT port on the con-
nected CPU Unit or Industrial
PC

Built-in EtherCAT
port

» This user’s manual may omit manual names and manual numbers in places that refer to the user’s
manuals for Communications Coupler Units. If you will use a Communications Coupler Unit, refer to
Related Manuals on page 28 to identify the manual for your Unit.

» This user's manual omits the "x" sign for units displayed in decimals. For example, “x0.1°C” is

described as “0.1°C”.

NX-series RFID Units User’s Manual (Z401)
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Terms and Conditions Agreement

Terms and Conditions Agreement

Warranty, Limitations of Liability

I Warranties

® Exclusive Warranty

Omron’s exclusive warranty is that the Products will be free from defects in materials and workman-
ship for a period of twelve months from the date of sale by Omron (or such other period expressed in
writing by Omron). Omron disclaims all other warranties, express or implied.

® Limitations

OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED, ABOUT
NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OF
THE PRODUCTS. BUYER ACKNOWLEDGES THAT IT ALONE HAS DETERMINED THAT THE
PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR INTENDED USE.

Omron further disclaims all warranties and responsibility of any type for claims or expenses based
on infringement by the Products or otherwise of any intellectual property right.

® Buyer Remedy

Omron’s sole obligation hereunder shall be, at Omron’s election, to (i) replace (in the form originally
shipped with Buyer responsible for labor charges for removal or replacement thereof) the non-com-
plying Product, (ii) repair the non-complying Product, or (iii) repay or credit Buyer an amount equal
to the purchase price of the non-complying Product; provided that in no event shall Omron be
responsible for warranty, repair, indemnity or any other claims or expenses regarding the Products
unless Omron’s analysis confirms that the Products were properly handled, stored, installed and
maintained and not subject to contamination, abuse, misuse or inappropriate modification. Return of
any Products by Buyer must be approved in writing by Omron before shipment. Omron Companies
shall not be liable for the suitability or unsuitability or the results from the use of Products in combi-
nation with any electrical or electronic components, circuits, system assemblies or any other materi-
als or substances or environments. Any advice, recommendations or information given orally or in
writing, are not to be construed as an amendment or addition to the above warranty.

See http://www.omron.com/global/ or contact your Omron representative for published information.

I Limitation on Liability; Etc

OMRON COMPANIES SHALL NOT BE LIABLE FOR SPECIAL, INDIRECT, INCIDENTAL, OR CON-
SEQUENTIAL DAMAGES, LOSS OF PROFITS OR PRODUCTION OR COMMERCIAL LOSS IN ANY
WAY CONNECTED WITH THE PRODUCTS, WHETHER SUCH CLAIM IS BASED IN CONTRACT,
WARRANTY, NEGLIGENCE OR STRICT LIABILITY.

Further, in no event shall liability of Omron Companies exceed the individual price of the Product on
which liability is asserted.
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Terms and Conditions Agreement

Application Considerations

| suitability of Use

Omron Companies shall not be responsible for conformity with any standards, codes or regulations
which apply to the combination of the Product in the Buyer’s application or use of the Product. At
Buyer’s request, Omron will provide applicable third party certification documents identifying ratings
and limitations of use which apply to the Product. This information by itself is not sufficient for a com-
plete determination of the suitability of the Product in combination with the end product, machine, sys-
tem, 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 applica-
tion 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 AWHOLE
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 EQUIP-
MENT OR SYSTEM.

I Programmable Products

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

Disclaimers

I Performance Data

Data presented in Omron Company websites, catalogs and other materials is provided as a guide for
the user in determining suitability and does not constitute a warranty. It may represent the result of
Omron’s test conditions, and the user must correlate it to actual application requirements. Actual perfor-
mance is subject to the Omron’s Warranty and Limitations of Liability.

I Change in Specifications

Product specifications and accessories may be changed at any time based on improvements and other
reasons. It is our practice to change part numbers when published ratings or features are changed, or
when significant construction changes are made. However, some specifications of the Product may be
changed without any notice. When in doubt, special part numbers may be assigned to fix or establish
key specifications for your application. Please consult with your Omron’s representative at any time to
confirm actual specifications of purchased Product.

I Errors and Omissions

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

Definition of Precautionary Information

Safety Precautions

The following notation is used in this manual to provide precautions required to ensure safe usage of
the NX-series RFID Units.

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.

/\WARNING

A Caution

Symbols

severe property damage.

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

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

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.

e b D>

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.

NX-series RFID Units User’s Manual (Z401)
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Safety Precautions

Warnings

/\ WARNING

I During Power Supply

Do not touch the terminal section while power is ON.

Electrical shock may occur.

Do not disassemble any of the Unit.

Particularly the Power Supply Units contain parts with high voltages when power is ON or
immediately after power is turned OFF. Electrical shock may occur. There are sharp parts
inside the Unit that may cause injury.

I Fail-safe Measures

Provide safety measures in external circuits to ensure safety in the system if an abnormality
occurs due to malfunction of the CPU Unit, Industrial PC, other Units, or slaves or due to
other external factors affecting operation.

Not doing so may result in serious accidents due to incorrect peration.

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

The CPU Unit or Industrial PCs will turn OFF all outputs from Output Units in the following

cases. The remote I/O 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 Controller error in the major fault level 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 operation of the system in such
cases.

The outputs may remain ON or OFF due to deposition 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.

If external power supplies for slaves or other devices are overloaded or short-circuited, the
voltage will drop, outputs will turn OFF, and the system may be unable to read inputs. Pro-
vide external safety measures in control with monitoring of external power supply voltage
as required so that the system operates safely in such a case.

You must take fail-safe measures to ensure safety in the event of incorrect, missing, or
abnormal signals caused by broken signal lines, momentary power interruptions, or other
causes.

See & & b

Not doing so may result in serious accidents due to incorrect operation.
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Safety Precautions

I Voltage and Current Inputs

Make sure that the voltages and currents that are input to the Units and slaves are within
the specified ranges.

Inputting voltages or currents that are outside of the specified ranges may cause accidents
or fire.

I Transferring

Always confirm safety at the destination node before you transfer Unit configuration infor-
mation, parameters, settings, or other data from tools such as the Sysmac Studio.

The devices or machines may operate unexpectedly, regardless of the operating mode of
the Controller.

Cautions

I Wiring

When you connect a computer or other peripheral device to a Communications Coupler
Unit that has a non-isolated DC power supply, either ground the 0-V side of the external
power supply (i.e. Unit power supply) or do not ground it at all.

If the peripheral devices are grounded incorrectly, the external power supply (i.e. Unit
power supply) may be short-circuited.

Never ground the 24-V side of the power supply, as shown in the following figure.

Communications Coupler  NX Unit power supply

Unit /

Non-isolated DC power supply
(internal power circuit)

Peripheral
device (e.g.,
computer)

Peripheral device
cable .

19O Q
‘_? <'>—I—| Ground
4?_‘_ terminal |
E
| O

=1 ™ unit power supply

L ——1

I\
<
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Safety Precautions
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| online Editing

tions in the timing of 1/0. If you perform online editing, the task execution time may exceed
the task period, 1/0 may not be refreshed with external devices, input signals may not be
read, and output timing may change.

Execute online editing only after confirming that no adverse effects will be caused by devia- i
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Precautions for Safe Use

Precautions for Safe Use

I Transporting

» When transporting any Unit, use the special packing box for it.

Also, do not subject the Unit to excessive vibration or shock during transportation.
» Do not drop any Unit or subject it to abnormal vibration or shock.

Doing so may result in Unit malfunction or burning.

I Mounting

» Mount connectors only after checking the mounting location carefully.
Be sure that items with locking devices are properly locked into place.

I Installation
+ Always turn OFF the power supply before installing the Unit. If the power supply is not OFF, the Unit
may malfunction or may be damaged.
» Always turn OFF the Unit power supply and I/O power supply before you remove the NX Unit.

» Do not apply labels or tape to the Unit. Adhesive material or dust may adhere to the terminals of the
NX bus connector when mounting or removing the Unit, which may result in malfunction.

* Do not touch the pins in the NX bus connector on the Unit. Dirt may adhere to the pins in the NX bus
connector, which may result in malfunctions.

Example: NX Unit (12 mm width)

» Do not write on an NX Unit with ink within the restricted region that is shown in the following figure.
Also do not get this area dirty. When the Unit is installed or removed, ink or dirt may adhere to the
pins in the NX bus connector, which may result in malfunctions in the CPU Rack or Slave Terminal.
Refer to the user’s manual for the connected CPU Unit or Communications Coupler Unit for the
restricted region of CPU Unit and Communications Coupler Unit.

Restricted
region
(shaded
portion)
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Precautions for Safe Use

» For the installation orientations in the following figure, support the cables, e.g., with a duct, so that the
End Plate on the bottom is not subjected to the weight of the cables. The weight of the cables may
cause the bottom End Plate to slide downward so that the Slave Terminal is no longer secured to the
DIN Track, which may result in malfunctions.

Up
— o
E =Ty :_ f
M s ;
@] O A

I Wiring
» Double-check all switches and other settings and double-check all wiring to make sure that they are

correct before turning ON the power supply.
Use the correct wiring parts and tools when you wire the system.

* Do not pull on the cables or bend the cables beyond their natural limit. Also, do not place heavy
objects on top of the cables or other wiring lines. Doing so will damage the cable.

» When wiring or installing the Units, do not allow metal fragments to enter the Units.

» Do not press the flat-blade screwdriver straight into the release hole of the FG terminal. Doing so
may damage the terminal block.

X O
T (37

* When you insert a flat-blade screwdriver into a release hole of the FG terminal block, press it down
with a force of 30 N or less. Applying excessive force may damage the terminal block.

» Do not tilt or twist the flat-blade screwdriver while it is pressed into the release hole of the FG terminal
block. Doing so may damage the terminal block.

X

» Ground the FG terminal on the power supply to 100 Q or less. Otherwise, performance may deterio-
rate.
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Precautions for Safe Use

I Power Supply Design

Use all Units within the 1/0O power supply ranges that are given in the specifications.

For CPU Racks of NX-series CPU Units, the I/0O power supply current should be less than or equal to
the value specified for each type of CPU Unit. For example for an NX1P2 CPU Unit, the current con-
sumption should be 4 A or less. Malfunction or damage may result in if any current outside the spec-
ification range is used. Refer to the user's manual of the CPU Unit to be connected for the 1/0 power
supply current for each type of CPU Unit.

Supply sufficient power according to the contents of this manual.

Use the power supply voltage that is specified in this manual.

Do not apply voltages that exceed the rated value to any Input Unit.

Do not apply voltages or connect loads to the Output Units or slaves in excess of the maximum rat-
ings.

Inrush current occurs when the power supply is turned ON. When selecting fuses or breakers for

external circuits, consider their fusing and detection characteristics as well as the above precautions
and allow sufficient margin in shut-off performance.

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

I Turning ON the Power Supply

When you set the Operating Mode at Startup, confirm that no adverse effect will occur in the system.

I Actual Operation

Before you start operation, always register the NX Units that are connected to the Communications
Coupler Unit in the host communications master as the Unit Configuration Information.

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

If you change the fail-soft operation setting, the output status when the error occurs may also change.
Confirm safety before you change the fail-soft operation setting.

If you use fail-soft operation, write programming to determine whether Unit I/O data is valid. Without
such programming, the user program cannot distinguish between Units for which 1/O refreshing is
continued and Units for which 1/O refreshing is stopped.
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Precautions for Safe Use

I Turning OFF the Power Supply

* Do not disconnect the cable or turn OFF the power supply to the Controller or a Slave Terminal when
downloading data or the user program from the Support Software.

» Always turn OFF the external power supply to the Units before attempting any of the following.

Mounting or removing an NX Unit, Communications Coupler Unit, CPU Unit, or Industrial PC
Assembling Units
Connecting or wiring cables

Attaching or removing connectors

Units that supply power continue to supply power to the Units for up to several seconds after the
power supply is turned OFF. The PWR indicator remains lit as long as power is supplied. Confirm that
the PWR indicator is not lit before you perform any of the above.

I Operation

« Confirm that the controlled system will not be adversely affected before you perform any of the fol-
lowing operations.

Changing the operating mode of the CPU Unit or the Industrial PC (including changing the setting of
the Operating Mode at Startup)

Changing the user program or settings
Changing set values or present values

Forced refreshing

+ Always sufficiently check the safety at the connected devices before you change the settings of a
slave or Unit and restart them.

* If you transfer parameters for Unit operation settings that are updated when the Unit is restarted after
the settings are changed on the Sysmac Studio, the Unit will be restarted after the transfer is com-
pleted. Always sufficiently check the safety at the connected devices before you transfer the Unit
operation settings.

I General Communications
» Do not exceed the ranges that are given in the specifications for the communications distance and
number of connected Units.

» Refer to the user’s manual for the Communications Coupler Unit for precautions for the safe use of
communications with the connected Communications Coupler Unit.

I Unit Replacement

« When you replace a Unit, start operation only after you transfer the settings and variables that are
required for operation to the new Unit.

I Disposal

 Dispose of the product according to local ordinances as they apply.
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Precautions for Correct Use

Precautions for Correct Use

I Storage, Mounting, and Wiring

» Follow the instructions in this manual to correctly perform installation and wiring.

» Do not operate or store the Units in the following locations. Doing so may result in malfunction, in
operation stopping, or in burning.

Locations subject to direct sunlight
Locations subject to temperatures or humidity outside the range specified 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 dust (especially iron dust) or salts
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 loca-
tions.
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 supplies.

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

» Use the rated power supply voltage for the Units that supply power. 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.

+ Install the Units away from sources of heat and ensure proper ventilation. Not doing so may result in
malfunction, in operation stopping, or in burning.

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

I Actual Operation

+ If you change the event level of an error, the output status when the error occurs may also change.
Confirm safety before you change an event level.

I Turning OFF the Power Supply

* Do not turn OFF the power supply while data is being transferred.

* Do not turn OFF the power supply while parameters are being written to the CPU Unit, the Communi-
cations Coupler Unit or NX Units.

I General Communications

» Refer to the user’s manual for the Communications Coupler Unit for precautions for the correct use of
communications with the connected Communications Coupler Unit.
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Regulations and Standards

Regulations and Standards

Conformance to EU Directives

24

I Applicable Directives

* EMC Directives
* Low Voltage Directive

I Concepts

® EMC Directives

1.

OMRON devices that comply with EU Directives also conform to the related EMC standards so that
they can be more easily built into other devices or the overall machine. The actual products have
been checked for conformity to EMC standards.*1

Whether the products conform to the standards in the system used by the customer, however, must
be checked by the customer. EMC-related performance of the OMRON devices that comply with EU
Directives will vary depending on the configuration, wiring, and other conditions of the equipment or
control panel on which the OMRON devices are installed. The customer must, therefore, perform
the final check to confirm that devices and the overall machine conform to EMC standards.

Applicable EMC (Electromagnetic Compatibility) standards are as follows:
EMS (Electromagnetic Susceptibility): EN 61131-2
EMI (Electromagnetic Interference): EN 61131-2 (Radiated emission: 10-m regulations).

Low Voltage Directive

Always ensure that devices operating at voltages of 50 to 1,000 VAC and 75 to 1,500 VDC meet the
required safety standards. The applicable directive is EN 61010-2-201.

Conformance to EU Directives

The NX-series Units comply with EU Directives. To ensure that the machine or device in which the
NX-series Units are used complies with EU Directives, the following precautions must be observed.

* The NX-series Units must be installed within a control panel.

* You must use SELV power supply for the DC power supplies that are connected as the Unit power
supplies and I/O power supplies for the NX-series Units.

Compliance with the EMC standard has been confirmed using the recommended Power Supplies.
Refer to the user’s manual for the connected CPU Unit for information on the recommended Power
Supplies for a CPU Rack with an NX-series CPU Unit. We recommend that you use the OMRON
S8VK-S Series Power Supplies to connect an RFID Unit on a Slave Terminal.

» NX-series Units that comply with EU Directives also conform to the Common Emission Standard
(EN 61131-2). Radiated emission characteristics (10-m regulations) may vary depending on the
configuration of the control panel used, other devices connected to the control panel, wiring, and
other conditions.

You must therefore confirm that the overall machine or equipment in which the NX-series Units
are used complies with EU Directives.

* You must use power supplies with an output hold time of 10 ms or longer for the DC power sup-
plies that are connected as the Unit power supplies and 1/0O power supplies for the NX-series
Units.
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Regulations and Standards

» This is a Class A product (for industrial environments). In a residential environment, it may cause
radio interference. If radio interference occurs, the user may be required to take appropriate mea-

sures.

Conformance to UL and CSA Standards
Some NX-series products comply with UL and CSA standards. If you use an NX-series product that
complies with UL or CSA standards and the machinery or system in which you use the NX-series prod-

uct must also comply with the standards, refer to the Instruction Sheet that is provided with the product.
The Instruction Sheet provides the application conditions for complying with the standards.

Conformance to KC Standards

Observe the following precaution if you use NX-series Unit in Korea.
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This device is conformity evaluated for business use.
When used in home, there is a risk of radio interference.
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Unit version

Unit version

This section describes the notation that is used for unit versions, the confirmation method for unit ver-
sions, and the relationship between unit versions and Support Software versions.

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

An example is provided below for Slave Terminals. For the notation that is used for the unit versions of
CPU Units or Industrial PCs and the confirmation method for unit versions, refer to the user's manual
for each Unit.

I Notation of Unit Versions on Products

The unit version is given with the Unit specifications on the side of the Unit or in the notched area.

Notched area

Lot number and unit version Unit model number Unit model number

e .---*---.
—] ——— __4
0=

- __

r b
omRon ! NX-DOOOHH !

Pm—————— e p==—a
1 LOT No. DDMYYO y g Ver.1.0j
b e o o oo o = -

T

Lot number  Unit version
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Unit version

The following information is provided in the Unit specifications on the Unit.

Name Function
Unit model number Gives the model of the Unit.
Unit version Gives the unit version of the Unit.
Lot number Gives the lot number of the Unit.

DDMYYO : Lot number, [OJ: Used by OMRON

“M” gives the month (1 to 9: January to September, X: October, Y: November, Z:
December)

The following information i

s provided in the notched area on the Unit.

Name

Function

Lot number and unit ver-
sion

Gives the lot number and unit version of the Unit.

+ DDMYYLI: Lot number, [J: Used by OMRON
“M” gives the month (1 to 9: January to September, X: October, Y: November, Z:
December)

» 10J: Unit version
The decimal portion of the unit version is omitted. (It is provided in the Unit speci-

fications.)

I Confirming Unit Versions with the Support Software

If your NX Unit is connected to a CPU Unit, refer to the user’s manual of the connected CPU Unit for the
confirmation method for the unit version of the NX Unit.

If your NX Unit is connected to a Communications Coupler Unit, refer to the user’s manual of the con-
nected Communications Coupler Unit for the confirmation method for the unit version of the Communi-
cations Coupler Unit and NX Unit.

Unit Versions and Sup

port Software Versions

The functions that are supported depend on the unit version of the Unit. The version of Support Soft-
ware that supports the functions that were added for an upgrade is required to use those functions.
Refer to A-6 Version Information with CPU Units on page A-47 or A-7 Version Information with Commu-
nications Coupler Units on page A-48 for the functions that are supported by each unit version.
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Related Manuals

Related Manuals

The following table shows related manuals. Use these manuals for reference.

Manual name Cat. No. Model numbers Application Description
NX-series 2401 NX-Vv680CL] Learning how to use | The hardware, setup meth-
RFID Units NX-series RFID Units | ods, and functions of the

, NX-series RFID Units are
User’s Manual .

described.
V680-series 7248 V680-HAG3B Learning about the The general specifications,
User's Manual for RF \V680-HS[IJ specifications, perfor- | communications specifica-
Tags and Amplifiers mance, and installa- | tions, and installation
(FgAM Type)p V680-HO1-V2 tion of the method of the V680-series
V680-D2KL1LI \V/680-series RF Tags | RF Tags and amplifiers
V680-D8KICICIC] and amplifiers (FRAM | (FRAM type) are described.
V680s-D2K0 000 type)
V680S-D8KIII]
V680-series 7262 V680-HAG3A Learning about the The general specifications,
User's Manual for RF \V680-HS[IJ specifications, perfor- | communications specifica-
Tags and Amplifiers mance, and installa- | tions, and installation
(EEPROM Tyi)e) V680-H01-v2 tion of the method of the V680-series
V680-D1KPLILILI \V/680-series RF Tags | RF Tags and amplifiers
and amplifiers (EEPROM type) are
(EEPROM type) described.
NX-series W525 NX-OOOO00d Referencing lists of Lists of the power consump-
Data Reference the data that is tions, weights, and other NX
Manual required to configure | Unit data that is required to
systems with configure systems with
NX-series Units NX-series Units are pro-
vided.
NX-series W523 NX-PD1OIOO Learning how to use | The hardware and functions
System Units User’s NX-PFOCIC10] NX-series System of the NX-series System
Manual Units Units are described.
NX-PcoI0]
NX-TBX01
Sysmac Studio W504 SYSMAC- Learning about the Describes the operating pro-
Version 1 SE201000 operating procedures | cedures of the Sysmac Stu-
Operation Manual and functions of the | dio.
Sysmac Studio
NX-10 Configurator W585 CXONE- Learning about the Describes the operating pro-
Operation Manual ALCICID-V4 operating procedures | cedures of the NX-10 Config-
and functions of the urator.
NX-10 Configurator.
NJ/NX-series W503 NX701-0J000 Learning about the Concepts on managing
Troubleshooting Manual NJ501-0100000 errors that may be errors that may be detected
detected in an in an NJ/NX-series Control-
NJ301-L000 NJ/NX-series Control- | ler and information on indi-
NJ101-010100 ler vidual errors are described.
NX1P2-0000
NY-series W564 NY532-101000 Learning about the Concepts on managing
Troubleshooting Manual NY512-00000 errors that may be errors that may be detected
detected in an in an NY-series Controller
NY-series Industrial and information on individ-
PC ual errors are described.
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Related Manuals

Manual name Cat. No. Model numbers Application Description
NX-series W519 NX-ECC200] NX-series The following items are
EtherCAT® Learning how to use | described: the overall sys-
Coupler Unit the EtherCAT Coupler | tem and configuration meth-
User's Manual Unit and EtherCAT ods of an EtherCAT Slave

Slave Terminals. Terminal (which consists of
an NX-series EtherCAT Cou-
pler Unit and NX Units), and
information on hardware,
setup, and functions to set
up, control, and monitor NX
Units through EtherCAT.

NX-series W536 NX-EIC202 Learning how to use | The following items are
EtherNet/IP™ an NX-series Ether.- described: th('B overall sys-
Coupler Unit Net/IP Coupler Unit | tem and configuration meth-

, and EtherNet/IP ods of an EtherNet/IP Slave
User’s Manual . . . .

Slave Terminals Terminal (which consists of
an NX-series EtherNet/IP
Coupler Unit and NX Units),
and information on hard-
ware, setup, and functions to
set up, control, and monitor
NX Units.

NX-series W535 NX701-0100 Learning the basic An introduction to the entire
CPU Unit specifications of the NX701 CPU Unit system is
Hardware User’s Manual NX-series NX701 provided along with the fol-

CPU Units, including | lowing information on the

introductory informa- | CPU Unit.

tion, designing, instal- | . Features and system con-

Iatign, and figuration

maintenance. . Overview

Mainly hardware « Part names and functions

information is pro- S

vided. » General specifications
* Installation and wiring
* Maintenance and inspec-

tion
NX-series W593 NX102-C100 Learning the basic An introduction to the entire
NX102 specifications of the NX102 CPU Unit system is
CPU Unit NX-series NX1P2 provided along with the fol-

Hardware User’s Manual

CPU Units, including
introductory informa-
tion, designing, instal-
lation, and
maintenance.

Mainly hardware
information is pro-
vided.

lowing information on the
NX102 CPU Unit.

» Features and system con-
figuration

* Overview

» Part names and functions

» General specifications

* Installation and wiring

» Maintenance and inspec-
tion
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Related Manuals

Manual name Cat. No. Model numbers Application Description
NX-series W578 NX1P2-01000 Learning the basic An introduction to the entire
NX1P2 specifications of the NX1P2 CPU Unit system is
CPU Unit NX-series NX1P2 provided along with the fol-
Hardware User’s Manual CPU Units, including | lowing information on the

introductory informa- | CPU Unit.
tion, designing, instal- | . Features and system con-
lation, and figuration
maintenance. . Overview
!\/Ifainly T.ard\./vare + Part names and functions
|r? ormation Is pro- * General specifications
vided.
* Installation and wiring
* Maintenance and inspec-
tion
NJ-series W500 NJ501-010100 Learning the basic An introduction to the entire
CPU Unit NJ301-00000 specifications of the | NJ-series system is provided
Hardware User’'s Manual NJ-series CPU Units, | along with the following infor-
NJ101-0000 including introductory | mation on the CPU Unit.
information, design- | . Features and system con-
ing, installation, and figuration
maintenance. . Overview
!Vlfainly hardware « Part names and functions
"? ormation is pro- » General specifications
vided.
* Installation and wiring
* Maintenance and inspec-
tion
NY-series W557 NY532-C101010] Learning the basic An introduction to the entire
IPC Machine Controller specifications of the | NY-series system is provided
. NY-series Industrial along with the following infor-
Industrial Panel PC Panel PCs, including | mation on the Industrial
Hardware User's Manual introductory informa- | Panel PC.
tion, designing, instal- | . Features and system con-
lation, and figuration
maintenance. . Overview
!\/I]:c\inly t:.ard\'/vare + Part names and functions
"? ormation Is pro- » General specifications
vided.
* Installation and wiring
* Maintenance and inspec-
tion
NY-series W556 NY512-010100 Learning the basic An introduction to the entire

IPC Machine Controller
Industrial Box PC
Hardware User’s Manual

specifications of the
NY-series Industrial
Box PCs, including
introductory informa-
tion, designing, instal-
lation, and
maintenance.

Mainly hardware
information is pro-
vided.

NY-series system is provided
along with the following infor-
mation on the Industrial Box

PC.

* Features and system con-
figuration

* Overview

» Part names and functions

» General specifications

* Installation and wiring

* Maintenance and inspec-
tion

30

NX-series RFID Units User’s Manual (Z401)



Related Manuals

Manual name Cat. No. Model numbers Application Description
NJ/NX-series W501 NX701-00300 Learning how to pro- | The following information is
CPU Unit NJ501-01000000 gram and set up an provided on an NJ/NX-series
Software User’s Manual NJ301-0000000] Siﬂ\lx series CPU Czl;tj”l';- . .

. nit operation
NJ101-0J000 Mainly software infor- | « CPU Unit features
NX1P2-0101000 mation is provided. « Initial settings
* Programming based on
IEC 61131-3 language
specifications
NY-series W558 NY532-01000] Learning how to pro- | The following information is
IPC Machine Controller NY512-0000000 gram and set up the | provided on NY-series
. Controller functions of | Machine Automation Control
Industrial Panel PC .
. an NY-series Indus- Software.
Industrial Box PC trial PC .
Software User’s Manual * Controller operation
» Controller features
+ Controller settings
* Programming based on
IEC 61131-3 language
specifications
NJ/NX-series W505 NX701-01000 Using the built-in Eth- | Information on the built-in
CPU Unit NJ501-00000 erCAT port on an EtherCAT port is provided.
Built-in EtherCAT® Port NJ301-0000000 B#{\'X'S‘e”es CGPU | This manual provides an
User's Manual introduction and provides
NJ101-UJ0J0ID information on the configura-
NX1P2-C1010000 tion, features, and setup.
NY-series W562 NY532-C101000 Using the built-in Eth- | Information on the built-in
IPC Machine Controller NY512-000000 erCAT port on an EtherCAT port is provided.
Industrial Panel PC NY-series Industrial | This manual provides an
Industrial Box PC PC introduction and provides
information on the configura-
Built-in EtherCAT® tion, features, and setup.
Port User’s Manual
NJ/NX-series W502 NX701-01000 Learning detailed The instructions in the
Instructions Reference NJ501-01000000 specifications on the | instruction set (IEC 61131-3
Manual basic instructions of | specifications) are
NJ301-L000 an NJ/NX-series CPU | described.
NJ101-00000 Unit
NX1P2-01000
NY-series W560 NY532-1000 Learning detailed The instructions in the
Instructions Reference NY512-01000 specifications on the | instruction set (IEC 61131-3

Manual

basic instructions of
an NY-series Indus-
trial PC

specifications) are
described.
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Terminology

Terminology

Term A.bb.re- Description
viation

AL status - Status for indicating information on errors that occur in an application on a

(Application Layer Status) slave.

CAN application protocol over CoE A CAN application protocol service implemented on EtherCAT.

EtherCAT

CAN in Automation CiA CiA is the international users' and manufacturers' group that develops and
supports higher-layer protocols.

channel Ch Indicates the unit of the antenna or amplifier that performs communications
control with the RF Tags in an RFID Unit.

Communications Coupler Units --- The generic name of an interface unit for remote I/O communications on a
network between NX Units and a host network master.

CPU Rack - Arack to which a CPU Unit is mounted. For an NX-series CPU Unit to which
NX Units can be connected, a CPU Rack refers to a configuration which con-
sists of the CPU Unit, NX Units, and End Covers.

DC time - Time indicated by the clock shared between the CPU Unit and the NX Units
in a CPU Rack with an NX-series CPU Unit to which NX Units can be con-
nected. EtherCAT slaves that support distributed clock synchronization have
a clock that is shared by all slaves in the network. The time that is based on
this distributed clock is called the DC time. The same clock is shared by the
CPU Unit, NX Units connected to the CPU Unit, and applicable EtherCAT
slaves.

device profile -—- A collection of device dependent information and functionality providing con-
sistency between similar devices of the same device type.

device variable - A variable that is used to access a specific device through an 1/0O port by an
NJ/NX-series CPU Unit or NY-series Industrial PC. Process data on an Eth-
erCAT slave is allocated to this variable. With an NX-series CPU Unit to
which NX Units can be connected, I/O data is assigned to NX Units in the
CPU Unit. A user application on a CPU Unit or Industrial PC accesses a
device that can be connected, by directly reading and writing this device vari-
able.

distributed clock DC Clock distribution mechanism used to synchronize EtherCAT slaves and the
EtherCAT master.

divided data size - The size of input/output data that is read or written in one cycle after it has
been segmented across multiple cycles.

EtherCAT slave controller ESC A controller for EtherCAT slave communications.

EtherCAT slave information ESI An XML file that contains setting information for an EtherCAT slave.

EtherCAT state machine ESM An EtherCAT communications state machine.

EtherCAT Technology Group ETG The ETG is a global organization in which OEM, end users, and technology

providers join forces to support and promote the further technology develop-
ment.

index

Address of an object within an application process.

Input data

Data read by the controller from the memory of the RF Tag.

ISO/IEC15693

An international standard of the HF band RFID (13.56 MHz electromagnetic
induction method).

I/0O map settings

Settings that assign variables to 1/O ports. Assignment information between
I/O ports and variables.

1/0O port

A logical interface that is used by the NJ/NX-series CPU Unit or NY-series
Industrial PC to exchange data with an external device (slave or Unit).

I/O refreshing

Cyclic data exchange with external devices that is performed with predeter-
mined memory addresses.
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Abbre-

Term ... Description
viation

network configuration information | --- The EtherCAT network configuration information held by the EtherCAT mas-
ter.

Normal Mode - A mode in which the RFID Unit executes a command according to the
instruction from the CPU Unit.

NX bus - The NX-series internal bus.

object - An abstract representation of a particular component within a device, which
consists of data, parameters, and methods.

object dictionary oD Data structure that contains description of data type objects, communication
objects and application objects.

Operational A state in which 1/O refresh communications and NX message communica-
tions are possible between the communications master and the Communica-
tions Coupler Unit or NX Units.

Output data - Data written from the controller to the RF Tag.

PDO --- A process data object sent or received from or by an EtherCAT Slave Unit.

PDO communications - An acronym for process data communications.

Pre-Operational - A state in which NX message communications are possible between the
communications master and the Communications Coupler Unit or NX Units,
but I/0O refresh communications are not possible.

primary periodic task The task with the highest priority.

process data - Collection of application objects designated to be downloaded cyclically or
acyclically for the purpose of measurement and control.

process data communications - One type of EtherCAT communications in which process data objects
(PDOs) are used to exchange information cyclically and in realtime. This is
also called PDO communications.

process data object PDO A structure that describes the mappings of parameters that have one or more
process data entities.

receive PDO RxPDO | A process data object received by an EtherCAT slave.

RF Tag - A passive tag of HF band. Communications is performed with the
Reader/Writer through radio waves and the identification information is
exchanged.

RF Tag communications --- Data communications between an RF Tag and Reader/Writer.

RFID -—- Abbreviation of “Radio Frequency Identification”, and an automatic identifica-
tion technology based on contact-less communications. As a result of RFID,
data can be updated between the RF Tag installed on the target object and
the reader/writer, without contact.

RFID Unit - A Reader/Writer in an HF-band RFID system for general purposes and
short-to-medium distances. (This product)

Safe-Operational - A state in which input refresh communications and NX message communica-
tions are possible between the communications master and the Communica-
tions Coupler Unit or NX Units, but output refresh communications are not
possible.

SDO communications - One type of EtherCAT communications in which service data objects (SDOs)
are used to transmit information whenever required.

service data object SDO CoE asynchronous mailbox communications where all objects in the object
dictionary can be read and written.

Slave Information Interface Sl Slave information that is stored in non-volatile memory in the slave.

Slave Terminal -—- A building-block remote 1/O terminal to which a Communications Coupler
Unit and NX Units are mounted

subindex - Sub-address of an object within the object dictionary.

sync manager SM Collection of control elements to coordinate access to concurrently used

objects.

Sync0 - A signal that gives the interrupt timing based on the distributed clock (DC) in
EtherCAT communications. The slaves execute controls according to this
interrupt timing.

task period -—- The interval at which the primary periodic task or a periodic task is executed.

NX-series RFID Units User’s Manual (Z401)
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Terminology

Term A.bb.re- Description
viation
Test Mode - A mode in which the RFID Unit autonomously tests communications with an
RF Tag.
transmit PDO TxPDO | A process data object sent from an EtherCAT slave.

uiD

Unique individual identification information written in an RF Tag or memory.

Watch Dog Timer (WDT)

Abbreviation of Watch Dog Timer, and a timer or mechanism for periodically
checking and monitoring if the Unit is operating normally.
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Revision History

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.

Z401-E1-03 |

*— Revision code

R(::::)n Date Revised content
01 October 2018 Original production

02 January 2019 Corrected mistakes.

03 June 2019 Changed the guidance for users of KC standards.
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Features and System Configura-

tion
]

This section describes the NX system configuration and the types of RFID Units.

1-1 Featuresofthe RFIDUnits ............ ..o, 1-2
1-2 System Configuration .............. ... i 1-3
1-2-1 System Configuration in the CaseofaCPU Unit ...................... 1-3
1-2-2 System Configuration of Slave Terminals .. ........... ... ... ... ... ... 1-4
1-2-3 System Configurationof an RFID Unit ......... ... ... ... ... ... ..... 1-6
1-3 Unit Models, Functions and Support Software ...................... 1-8
1-3-1 UnitModels . ... ..o 1-8
1-3-2 FUNCHiONS . .. 1-9
1-3-3 Support Software . ........ .. .. 1-10
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1 Features and System Configuration

1-1 Features of the RFID Units

The NX-V680 series achieves high-speed communications and high-reliability communications through
the electromagnetic induction method and a unique technology. In addition, functions that are very easy
to use from startup to operation, such as the easy visibility of the communications status, have been
enhanced.

The NX-V680 series also complies with the Radio Laws of major countries with regard to its globally
expanding markets and manufacturing bases, and the production information can be managed or
traced from any country.

Through abundant variations ranging from RF Tags to the amplifier and controller, easy visibility is real-
ized at all manufacturing sites, which contributes to an improvement in productivity and quality.

The RFID Units have the following characteristics.

» Conforms to the ISO/IEC18000-3 (15693) standard for HF bands (13.56 MHz), and can be used
globally

+ A maximum data size of 8 Kbytes can be read from or written to the RF Tags. Large volume transfer
can be realized regardless of the split data size of the controller

» Easy programming on Sysmac Library
» The communications operation can be checked without any tool simply by using the test switch

1-2 NX-series RFID Units User’s Manual (Z401)



1 Features and System Configuration

1-2 System Configuration

The NX-series RFID Unit, which is an NX Unit, can be connected to the following Units.
» NX-series CPU Unit

* NX-series EtherCAT Communications Coupler Units

» NX-series EtherNet/IP Communications Coupler Units

uoneinbiyuon wasAs z-1

1-2-1 System Configuration in the Case of a CPU Unit

The following figure shows a system configuration when a group of NX Units is connected to an
NX-series CPU Unit.

(D) Support Software
Sysmac Studio e CPU Rack

(A) NX-series CPU Unit
NX1P2-000000 or NX102-000

/

Connect to built-in EtherNet/IP port

NUN NdD B JO 9SeD U} Ul UORBINBYUOD WRISAS L-Z-1

Built-in EtherCAT port | —
1 (B) NX Units (C) End Cover

Letter Item Description

(A) NX-series CPU This is the central control Unit in the Machine Automation Controller. It executes
Units tasks and performs 1/O refreshing and other processing for other Units and slaves.
NX Units can be connected to an NX1P2 and NX102 CPU Unit.

(B) | NX Units The NX Units perform 1/O processing with connected external devices. NX Units
exchange data with the CPU Unit during I/O refreshing. The RFID Unit is one of the
NX Units.

A maximum of eight NX Units can be connected to an NX1P2 CPU Unit.

You can connect up to 32 NX Units to an NX102 CPU Unit.

(C) | End Cover The End Cover is attached to the end of the CPU Rack.

(D) | Support Software | A computer software application for setting, programming, debugging, and trouble-
Sysmac Studio shooting NJ/NX/NY-series Controllers.

With the NX1P2 and NX102 CPU Units, settings are made with the personal com-
puter connected to the built-in EtherNet/IP port.
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1 Features and System Configuration

1-2-2 System Configuration of Slave Terminals

A building-block remote 1/O slave provided with a group of NX Units connected to a Communications

Coupler Unit is generically called a Slave Terminal.

The NX Units can be flexibly combined with a Communications Coupler Unit to achieve the optimum
remote 1/O slave for the application with less wiring, less work, and less space.

I System Configurations of EtherCAT Slave Terminals

The following figure shows an example of the system configuration when an EtherCAT Coupler Unit is

used as a Communications Coupler Unit.

(E) Support Software ™ (A) EtherCAT master

N\

NJ/NX-series CPU Unit, NY-series Industrial PC, or master
from another manufacturer

-

[a] &]

(F) ESl files
EtherCAT port

(G) Communications cable
Ethernet cables

Peripheral USB port

(E) Support Software

e EtherCAT Slave Terminal

. EtherCAT Coupler Unit
. NX-ECC200]
1

\'\U/

f Connection to peripheral
N USB port on EtherCAT
Coupler Unit

xml

(F) ESl files

1
_
1
I [ JT
1 TN
! " (D)End Cover
' (C)NX Unit
1

*1. The connection method for the Support Software depends on the model of the CPU Unit or Industrial PC.

Letter Item

Description

(A) EtherCAT master

1 exchanges I/O data with slaves.

The EtherCAT master manages the network, monitors the status of slaves, and

(B) EtherCAT Coupler

Unit

munications) with the EtherCAT master.

The EtherCAT Coupler Unit serves as an interface for process data communications
between a group of NX Units and the EtherCAT master on the EtherCAT network.

The 1/0 data for the NX Units is accumulated in the EtherCAT Coupler Unit and then
all of the data is exchanged with the EtherCAT master at the same time.

The EtherCAT Coupler Unit can also perform message communications (SDO com-

NX Units

the NX Units.

The NX Units perform 1/O processing with connected external devices.

The NX Units perform process data communications (PDO communications) with
the EtherCAT master through the EtherCAT Coupler Unit. The RFID Unit is one of

(D) | End Cover

The End Cover is attached to the end of the Slave Terminal.
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1 Features and System Configuration

Letter Item Description
(E) Support Software | The Sysmac Studio runs on a personal computer and it is used to configure the Eth-
*2 erCAT network and EtherCAT Slave Terminal, and to program, monitor, and trouble-

shoot the Controllers.

(F)

ESI (EtherCAT-
Slavelnformation)
Files

The ESI files contain information that is unique to the EtherCAT Slave Terminals in
XML format. You can load an ESI file into the Support Software to easily allocate
Slave Terminal process data and make other settings.

The ESI files for OMRON EtherCAT slaves are installed in the Support Software.
You can obtain the ESI files for the latest models through the Support Software’s
automatic update function.

(&)

Communications
Cables

Use a double-shielded cable with aluminum tape and braiding of Ethernet category
5 (100Base-TX) or higher, and use straight wiring.

uoneinbiyuon wasAs z-1

*1. An EtherCAT Slave Terminal cannot be connected to any of the OMRON CJ1W-NC[J81/[182 Position Control
Units even though they can operate as EtherCAT masters.

*2. The term Support Software indicates software that is provided by OMRON. If you connect to a master from
another company, use the software tool corresponding to that master.

I System Configurations of EtherNet/IP Slave Terminals

The following figure shows an example of the system configuration when an EtherNet/IP Coupler Unit
is used as a Communications Coupler Unit.

(A) EtherNet/IP Unit

NJ/NX-series CPU Unit, NY-series Industrial PC,
or master from another manufacturer

N\

S|eulwIa] SABIS Jo uonenbiuo) walsks z-z-1

(E) Support Software !

(F) EDS files e = T
EtherNet/IP port
H) Network Confi t
(H) Network Configurator (G) Communications cable )

(E) Support Software Ethernet cables o EtherNetIP Slave Terminal

1
] | NX-series !
Peripheral USB port 1 (B) EtherCAT Coupler Unit |
: NX-EIC20C] 1
1
e EEEEEEEE |
s 1
1
Connection to peripheral :
- USB port on EtherNet/IP . !
xml Coupler Unit 1 — JT :
1 TN .
(F) EDS files ! __~"(D)End Cover |
1 (C)NX Units |
| o o e e e e e e e e e e e e e e

*1. The connection method for the Support Software depends on the model of the CPU Unit or Industrial PC.

Description
The EtherNet/IP master manages the EtherNet/IP network, monitors the status of
the slaves, and exchanges I/O data with the slaves.

Letter Item
(A) EtherNet/IP Unit
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1 Features and System Configuration

Letter Item Description
(B) EtherNet/IP Cou- The EtherNet/IP Coupler Unit is an interface for I/0 refresh communications
pler Unit between a group of NX Units and the EtherNet/IP Unit on an EtherNet/IP network.

The 1/O data for the NX Units is first accumulated in the EtherNet/IP Coupler Unit
and then all of the data is exchanged with the EtherNet/IP Unit at the same time.

(C) | NX Units The NX Units perform I/O processing with connected external devices.
1/0 refresh communications are performed with the EtherNet/IP Unit via the Ether-
Net/IP Coupler Unit. The RFID Unit is one of the NX Units.

(D) | End Cover The End Cover is attached to the end of the Slave Terminal.

Support Software ™!

The Sysmac Studio runs on a personal computer and it is used to configure Ether-
Net/IP Slave Terminals and to perform programming, monitoring, and troubleshoot-

ing.

(F)

EDS

(Electronic Data
Sheet) Files

The EDS files contain information that is unique to the EtherNet/IP Slave Terminals.
You can load the EDS files on EtherNet/IP network configuration software, such as
the Network Configurator to easily allocate data and view or change settings.

(G)

Communications
Cables

Use a double-shielded cable with aluminum tape and braiding of Ethernet category
5 (100Base-TX) or higher, and use straight wiring.

(H)

Network Configu-
rator

The software tool to configure the EtherNet/IP network.

*1. The term Support Software indicates software that is provided by OMRON. If you connect to a master from
another company, use the software tool corresponding to that master.

1-2-3 System Configuration of an RFID Unit

The RFID system configuration when a V680-series amplifier, antenna, and RF Tags are used is as
described below.

EE@D 2
i
L
sg@n = 2
= lHo
<3
=}

(B) Antenna
(with separate amplifier)

(D) RF Tag

(C) Antenna
(with built-in amplifier)

(D) RF Tag
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1 Features and System Configuration

%
£
Letter Item Description g.
(A) | Amplifier This is the amplifier part of the antenna connected to the RFID Unit. <3_,
It performs modulation/demodulation and signal amplification during communica- g
tions with RF Tags. ¢§
(B) | Antenna (with sep- | This is the antenna part connected to the RFID Unit. g
arate amplifier) It outputs radio waves during communications with RF Tags. s

(C) | Antenna (with This is an antenna with a built-in amplifier that is connected to the RFID Unit.

built-in amplifier)
(D) | RF Tag An information medium with a built-in memory having the identification codes.

It performs contact-less data communications with the antenna connected to the
RFID Unit.

nuN 4y ue Jo uonenbyuo) wolshs ¢-z-|
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Features and System Configuration

1-3 Unit Models, Functions and Support

Software

This section describes the unit models, functions, and support software of the RFID Unit.

1-3-1  Unit Models

The RFID Unit has the following two models according to the number of ports of the antenna.

Amplifier/Antenna
Num-
g ber of
Model A::zlc;:rr Antenna model Units RF Tag Command type
con-
nected
NX-V680C1 V680-series V680-HSI[] 1 V680-series Memory read
HAG63[ (with separate DOOFOO Memory write
amplifier) poorPOO Memory initializa-
V680-HO01-V2 V680S-series tion
(with built-in ampli- DOOFOO Bit operation
fier) Data calculation
Memory life man-
agement
Data restoration
NX-V680C2 V680-series V680-HS[[ 2 V680-series Memory read
HAG3J (with separate DOOFOO Memory write
amplifier) boorPOO Memory initializa-
V680S-series tion
DOOFOO Memory copy
Bit operation
Data calculation
Memory life man-
agement
Data restoration

@ Additional Information

Refer to the manuals below for details on communications between the amplifier/antenna and
the RF Tags.
* When you are using an FRAM RF Tag
V680-series User’s Manual for RF Tags and Amplifiers (FRAM type) (Cat. No.: SCHI-707)
* When you are using an EEPROM RF Tag
User’s Manual for RF Tags and Amplifiers (EEPROM type) (Cat. No.: Z262)

|E| Precautions for Correct Use

A V680-H01-V2 antenna (with built-in amplifier) can only be connected to a one-channel
NX-V680C1 RFID Unit.

It cannot be used with a two-channels NX-V680C2 RFID Unit.
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1-3-2 Functions

1 Features and System Configuration

This section describes the functions provided in an RFID Unit.

Function name

Description

When to use the
function

Reference

RF Communications
option function

This function switches the
operation sequence
during communications
with an RF Tag.

Use this function when
you want to select a com-
munications operation in
accordance with the RFID
application at the work
site.

8-2 RF Communications
Option Function on page
8-5

Communications com-
mand function

This function reads or
writes the memory for a
RF Tag on the antenna
communications area.

Use this function when
you want to control the
RFID system from the
PLC during operation.

8-3 Communications
Command Function on
page 8-14

Write protection function

This function prevents the
loss of data due to over-
writing by specifying the
areas in which it is not
possible to write to an RF
Tag.

Use this function when
you want to protect
important data saved in an
RF Tag from malicious
writing.

8-4 Write Protection Func-
tion on page 8-41

RF Tag service life detec-
tion function

This function records the
number of times data is
rewritten to an RF Tag,
and determines the maxi-
mum rewrite count.

Use this function when
you want to know the
replacement period of an
RF Tag once the maxi-
mum rewrite count of an
RF Tag (EEPROM) is
exceeded.

8-5 RF Tag Service Life
Detection Function on
page 8-49

RF Tag memory error
detection function

This function detects an
error during reading by
performing CRC calcula-
tion for the memory of an
RF Tag.

Use this function when
you want to check the
appropriateness of the
memory contents of an RF
Tag.

8-6 RF Tag Memory Error
Detection Function on
page 8-54

RF Tag memory error cor-
rection function

This function detects an
error during reading by
performing ECC calcula-
tion for the memory of an
RF Tag, and corrects the
error to an appropriate
value.

Use this function when
you want to check the
appropriateness of the
memory contents of an RF
Tag and to correct a single
bit error.

8-7 RF Tag Memory Error
Correction Function on
page 8-55

Test command function

This function checks the
margin in communica-
tions with an RF Tag, and
measures the surround-
ing noise.

Use this function when
you want to check the
installation and adjust-
ment operation in the work
site environment, and
investigate the cause of
occurrence of an opera-
tional error.

8-8 Test Command Func-
tion on page 8-56
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1 Features and System Configuration

1-3-3 Support Software

The Support Software that is used depends on the system configuration.
» Support software for a system configured with an NX-series CPU Unit.

If your system is configured by connecting an NX Unit to a CPU Unit, the Sysmac Studio is used as
the Support Software.

» Support Software for a System Configured with a Slave Terminal

If your system is configured by connecting an NX Unit to a Communications Coupler Unit, refer to the
user’s manual for the Communications Coupler Unit for information on the Support Software.

Refer to A-6 Version Information with CPU Units on page A-47 or A-7 Version Information with Commu-
nications Coupler Units on page A-48 for the version of your Support Software.
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Specifications and Application

Procedures
]

This section describes the specifications and operating procedure of the RFID Units.

2-1 Specifications ............. . i e i e e 2-2
2-1-1 General Specifications .. ......... . .. 2-2
2-1-2 Individual Specifications .. ....... ... . . . . 2-2

2-2 Procedure ... ........ii i e 2-3
2-2-1 Overall Procedure . . . ... .o 2-3
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2 Specifications and Application Procedures

2-1

2-1-1

Specifications

General Specifications

The general specifications of RFID Units are provided below.

Item

Specifications

Enclosure

Mounted in a panel

Grounding Methods

Ground to less than 100 Q

Operat-
ing envi-
ronment

Ambient operating
temperature

0to 55°C

Ambient operating
humidity

10 to 95% (with no condensation or icing)

Atmosphere Must be free from corrosive gases.
Ambient storage -25 to 70°C (with no condensation or icing)
temperature

Altitude 2,000 m max.

Pollution degree

2 or less: Conforms to JIS B3502 and IEC 61131-2

Noise immunity

2 kV on power supply line (Conforms to IEC61000-4-4.)

Overvoltage cate-
gory

Category II: Conforms to JIS B3502 and IEC 61131-2

EMC immunity
level

Zone B

Vibration resis-
tance

Conforms to IEC 60068-2-6.
5 to 8.4 Hz with amplitude of 3.5 mm,

8.4 to 150 Hz, acceleration of 9.8 m/s?2

100 min each in X, Y, and Z directions (10 sweeps of 10 min each = 100 min
total)

Shock resistance

Conforms to IEC 60068-2-27, 147 m/sz, 3 times each in X, Y, and Z directions

Applicable standards

cULus: Listed (UL61010-2-201), ANSI/ISA12.12.01,
EU: EN61131-2, RCM, KC: KC Registration, EAC

2-1-2

Individual Specifications

Refer to A-1 Datasheet on page A-2 for the specifications of individual RFID Units.
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2 Specifications and Application Procedures

2-2 Procedure

2-2-1

The overall operating procedures of RFID Units are described below.

Overall Procedure

Refer to the user’s manual for the connected CPU Unit or Communications Coupler Unit for the applica-
tion procedures and setting download method for the connected CPU Unit or Slave Terminal.

For Support Software other than the Sysmac Studio, refer to the operation manual for the Support Soft-
ware that you are using.

Step Item Meaning
1 UnitRegistration | Create a project using the support software. » Sysmac Studio Version 1 Opera-
and /O Alloca- | Register the RFID Unit offline. Set the 1/O allocations. tion Manual (Cat. No. W504)
tion Settings « Section 6 I/O Data Specifications
2 Making the Make the initial settings for the RFID Unit according to the Section 7 Setting RFID Units
Unit Settings Unit functions that you will use.
3 Installing Units | Attach the RFID Unit to the CPU Unit or Communications Section 4 Installation and Wiring
Coupler Unit.
4 Wiring the Unit | Wire the RFID Unit. Section 4 Installation and Wiring

Connect the amplifier or antenna according to the RF Tag or
environment to be used.

5 Downloading Turn ON the power supply of the CPU Rack or Slave Termi- | Sysmac Studio Version 1 Opera-
the Unit set- nal and download the Unit settings created by the support tion Manual (Cat. No. W504)
tings software to the RFID Unit.
6 Simple opera- | Arrange the RF Tags in the communications area of the » 8-1-2 Test Mode on page 8-4
tion check antenna, and perform the operation test for the RFID Unit. « 8-8 Test Command Function on
You can check the margin in communications with the RF page 8-56
Tag by implementing the following procedures.
* When the support software is not used:
Turn ON the test switch on the front side of the RFID Unit,
and perform operation in the test mode.
* When the support software is used:
Operate the device variable allocated to the I/O port, and
execute the test command.
7 Adjusting the Adjust the installation position of the RF Tag and antenna 8-8 Test Command Function on
installation of | according to the results of the simple operation check. page 8-56
the RF Tagand | |f necessary, take actions to ensure that the RF Tag and
antenna antenna are not affected by the surrounding metals and noise.
8 Writing the Create the user program by using the support software. + Software user’s manual for the con-
User Program nected CPU Unit or Industrial PC
» Section 8 Functions of the RFID
Units
» A-5 Sample Programming on
page A-25
9 User program | Turn ON the power supply of the CPU Rack or Slave Termi- | Sysmac Studio Version 1 Opera-
download nal and download the user program created by the support tion Manual (Cat. No. W504)
software to the CPU Unit or the industrial PC.
10 Checking Check that the Unit settings and user program are running » Section 8 Functions of the RFID
Operation correctly. Units

Execute the communications command in the user program,
and check in the I/0 data if the status in the normal case or
error case, and the memory of the RF Tag can be read or
written as intended.

« Section 6 I/0O Data Specifications
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2 Specifications and Application Procedures
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Part Names and Functions
]

This section describes the names and functions of the parts of the RFID Units.

31 Partsand Names ........... ... iiiiiiiiiiiiinnnnnrennnnnnns 3-2
3-1-1 Part Names and Function List . ......... ... ... ... ... ... ... ... .... 3-2
3-1-2 Indicators . ... .. 3-3
3-1-3 Operation Part . ... . . . e e 3-4
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3 Part Names and Functions

Parts and Names

3-1

This section describes the names and functions of the various parts of an RFID Unit.

Part Names and Function List

3-1-1

I NX-V680C1 One-channel RFID Unit

I NX-V680C2 Two-channels RFID Unit

\ 2/ —
JI.“@LF =

LR S 7 /
)

L

S i

(A)

Function
The locations where markers are attached. The markers made by OMRON are

installed for the factory setting. Commercially available markers can also be

installed.

This connector is used to connect each Unit.

Name
Marker attachment

locations

NX bus connector

Letter
(A)

(B)
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3 Part Names and Functions

Letter Name Function
(C) Unit hookup guides These guides are used to connect two Units.
(D) DIN Track mounting These hooks are used to mount the Unit to a DIN Track.
hooks
(E) Protrusions for remov- | The protrusions to hold when removing the Unit.
ing the Unit
(F) Indicators The indicators show the current operating status of the Unit.
(G) Test switch This is used to switch between the normal mode and the test mode.
The test switch can be used when it has been enabled in the Unit operation
settings.
(H) Amplifier/antenna con- | This is a connector for connecting a V680-series amplifier or antenna (with a
nector built-in amplifier).
o FG terminal This is an external connection terminal for grounding. It is shaped like a screw-
less clamping terminal.
J) Unit specifications The specifications of the Unit are given.
(K) DIN Track Contact This plate is connected internally to the functional ground terminal on the termi-
Plates nal block.
3-1-2 Indicators

The RFID Unit has indicators to show the current operating status and communication status of the

Unit.

'V680C1

RFA@ INORM

BERR

® TS Indicator

The indicator shows the current operating status of the NX Unit.

| v680C2

Color Status Description
~ _ Lights up green during normal operation.
P D\ Lit » The Unit is ready for I/O refreshing.
« 1/0 checking is operating.”
Green | Flashes green in the following cases.
/IZ\ !:Iashing at2-s |« Initializing
intervals. » Restarting is in progress for the Unit.
+ Downloading
~ - ' Lights up red if a hardware failure, WDT error, or other fatal error that is
. Lit common to all RFID Units occurs.
Red i
~ ﬂ/ Flashing at 1-s Flashes red if”aFflglrSrBunications error or other NX bus-related error that is
; common to a nits occurs.
_ - intervals.
Not lit in the following cases.
*N i I
D Not lit o Unit power supply
» Restarting is in progress for the Unit
» Waiting for initialization to start
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3 Part Names and Functions

*1. Refer to the manual for the Communications Coupler Unit for the status of the indicator on the Communications
Coupler Units when 1/O checking is in progress.

® RF Indicator
Displays the radio wave output status.
Color Status Description
-~ - Lit during communications with an RF Tag.
Yellow

~ ~

|:| Lit

D Not lit

Not lit when communications are not being performed with an RF Tag.

® NORM Indicator

Displays the result of the communications process with the RF Tag.

Color

Status Description

Green

Lights up once (for 50 ms) when communications with the RF Tag end

O Lit normally.

D Not lit

Not lit when the Reader/Writer is on standby.

® ERR Indicator

Displays the result of the communications process with the RF Tag.

Color

Status Description

Red

Lights up once (for 50 ms) when communications with the RF Tag end in

. Lit an error.

D Not lit

Not lit when the Reader/Writer is on standby.

3-1-3 Operation Part

¢ Test

switch

TEST

=)

=N

|

—> 0

N

Switches the operation mode of the RFID Unit.

Status

Description

OFF

Normal mode status (factory default state)

ON

Test mode status
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Installation and Wiring
]

This section describes how to install the NX Units, the types of power supplies provided
to the NX Units and wiring methods, and how to wire the NX Units.

4-1 Mounting NX Units .............0 ittt eeennnnnns 4-2
4-1-1 Mounting NX Units . ... ... .. . . 4-2
4-1-2 Attaching Markers . ... ... . 4-4
4-1-3 Removing NX Units . ......... .. . . 4-5
4-1-4 Installation Orientation . ....... ... ... .. . .. . . i, 4-7

4-2 Power Supply Typesand Wiring . ...t inninnnns 4-8
4-2-1 Applications of I/O Power Supply and Supply Methods ................. 4-8
4-2-2 Calculating the Total Current Consumption from 1/0 Power Supply .. ... ... 4-9

4-3 Wiringthe FGTerminal ............ ... . i, 4-10
4-3-1 Wires Applicable tothe FG Terminal .............................. 4-10
4-3-2 Connecting/Removing Wires . ... . . i 4-12

4-4 Wiring the Amplifier/Antenna ............. ... . i, 417
4-4-1 Method of Attaching the Amplifier/Antenna Cable .................... 4-17
4-4-2 Method of Removing the Amplifier/Antenna Cable .. .................. 4-18

4-5 Wiring in Consideration of Safety and Noise Countermeasures ....... 4-19
4-5-1 Routing the Amplifier/Antenna Cable ............ ... ... ... ... ... ... 4-19
4-5-2 Implementing Noise Measures for the External Wiring ................ 4-19
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4 Installation and Wiring

4-1 Mounting NX Units

This section describes how to install NX Units. Refer to the user's manual for the CPU Unit or Commu-
nications Coupler Unit to which NX Units are connected for information on preparations of installation
and installation in a control panel.

4-1-1  Mounting NX Units

This section describes how to mount two NX Units to each other.
Always turn OFF the power supply before you mount NX Units.
Always mount NX Units one at a time.

If you attempt to mount multiple NX Units that are already connected together, the connections between
the NX Units may separate from each other and fall.

Precautions for Safe Use

+ Always turn OFF the power supply before installing the Unit. If the power supply is not OFF,
the Unit may malfunction or may be damaged.

* Do not attach any labels or tapes on the NX Unit. When the NX Unit is installed or removed,
adhesive or scraps may adhere to the terminals of the NX bus connector, which may result in
malfunctions.

» Do not touch the pins in the NX bus connector on the Unit. Dirt may adhere to the pins in the
NX bus connector, which may result in malfunctions.

Example: NX Unit (12 mm width)

* Do not write on an NX Unit with ink within the restricted region that is shown in the following
figure. Also do not get this area dirty. When the Unit is installed or removed, ink or dirt may
adhere to the pins in the NX bus connector, which may result in malfunctions in the CPU
Rack or Slave Terminal.

Refer to the user's manual for the connected CPU Unit or Communications Coupler Unit for
the restricted region of CPU Unit and Communications Coupler Unit.

B Restricted region [l
(shaded portion) % =
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4 Installation and Wiring

m Precautions for Correct Use

* When mounting the NX Unit, avoid contact or collision between the Unit and the terminals of
the NX bus connector.

* When you handle an NX Unit, be careful not to apply any stress to the terminals of the NX
bus connector. Do not connect the NX Unit with deformed terminals of the NX bus connector.
Doing so may result in malfunction due to a contact failure when the power is turned ON.

1 From the front of the previously mounted NX Unit, engage the Unit hookup guides on a new Unit
with the Unit hookup guides on the previously mounted NX Unit.

Unit hookup guides

spun XN Bununop -

s

RFC CINORM
CIERR

—_— Unit hookup guides

2 Slide the NX Unit in on the hookup guides.

spun XN Bugunoy -4

3 Press the NX Unit with a certain amount of force against the DIN Track until you hear the DIN
Track mounting hook lock into place.

When you mount the NX Unit, it is not necessary to release the DIN track mounting hook on the
NX Unit.

After you mount the NX Unit, make sure that it is locked to the DIN Track.
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4 Installation and Wiring

@ Additional Information

* It is not normally necessary to unlock the DIN Track mounting hook when you mount the NX
Unit. However, if you mount the NX Unit on a DIN Track that is not a recommended DIN
Track, the DIN track mounting hook may not lock correctly. If that happens, unlock the DIN
Track mounting hook at the start of the procedure, mount the NX Unit to the DIN Track, and
then lock the DIN Track mounting hook.

» Refer to the user's manual for the CPU Unit to which NX Units can be connected for informa-
tion on how to mount the CPU Unit, and how to mount NX Units to the CPU Unit.

» Refer to the user's manual for the Communications Coupler Unit for information on how to
mount the Communications Coupler Unit and how to mount the NX Unit to the Communica-
tions Coupler Unit.

4-1-2 Attaching Markers

You can attach markers to the NX Units to identify them.

The plastic markers made by OMRON are installed for the factory setting. The ID information can be
written on them.

Commercially available markers can also be installed.
Replace the markers made by OMRON if you use commercially available markers now.

Marker

b\

iy
Y
&

St

® Installation Method
Insert the protrusions on the markers into the marker attachment locations on the NX Units.

Marker attachment location
Marker

<NX Unit>
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4 Installation and Wiring

® Commercially Available Markers
Commercially available markers are made of plastic and can be printed on with a special printer.

To use commercially available markers, purchase the following products.

Product hame Model number
Manufactured by Phoenix Contact Manufactured by Weidmuller
Markers UC1-TMF8 DEK 5/8
Special marker printer UM EN BLUEMARK X1 PrintJet PRO

The markers made by OMRON cannot be printed on with commercially available special printers.

4-1-3 Removing NX Units

Precautions for Safe Use

Always turn OFF the Unit power supply and I/O power supply before you remove the NX Unit.

spun XN Bununop -

1 Use a flat-blade screwdriver to pull up the DIN Track mounting hook on the Unit to remove.

Flat-blade screwdriver
DIN track mounting hook

Y

spun XN Bunowsy ¢-1-y

R LY 4

q=
I
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4

Installation and Wiring

2 Put your fingers on the protrusions for removing multiple NX Units including the Unit to be
removed, then pull out straight forward to remove.

Protrusions for removing the Unit

i
1
o\

Protrusions for removing the Unit

|E| Precautions for Correct Use

* When removing an NX Unit, remove multiple Units together which include the one you want
to remove. If you attempt to remove only one Unit, it is stuck and hard to pull out.

* Do not unlock the DIN track mounting hooks on all of the NX Units at the same time. If you
unlock the DIN Track mounting hooks on all of the NX Units at the same time, all of the Units
may come off.
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4 Installation and Wiring

4-1-4 Installation Orientation

The following explains the installation orientation for each NX Unit connection destination.

I Installation Orientation in the Case of a CPU Unit

Orientation is possible only in the upright installation orientation.

Up
=Y
LN
=
o
c
3
[=4
=}
«Q
-4
x
o S
e
»
Down

However, there are restrictions on the specifications depending on the NX Units to be used.

Refer to the user's manuals for the NX Units and System Units that you will use for details on restric-
tions.

I Installation Orientation in the Case of a Slave Terminal

UOIJEJUBLIO UOHBIBISU] -1

Orientation is possible in the following six directions.
(A) is the upright installation orientation and (B) to (F) are installation orientations other than upright.

(A) (E) Up
— £ ©) (D)
[
E: B )} B
©ail] 1 e || ””M“I|§
: ] o
(B) j_" ms e G R _
L T EC T EH O L EUE
J o 5 i i 2
?%ﬁﬁﬁ%u EI—'Q ﬁ=—|_| Down

However, there are restrictions on the installation orientation and restrictions to the specifications that
can result from the Communications Coupler Units and NX Units that are used.

For detailed restrictions, refer to the user’s manuals for the Communications Coupler Unit, NX Units,
and NX-series System Units that you will use.

Precautions for Safe Use

For installation orientations (C) and (D) in the above figure, support the cables, e.g., with a duct,
so that the End Plate on the bottom is not subjected to the weight of the cables. The weight of
the cables may cause the bottom End Plate to slide downward so that the Slave Terminal is no
longer secured to the DIN Track, which may result in malfunctions.
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Installation and Wiring

4-2 Power Supply Types and Wiring

4-2-1

There are the following two types of power supplies that supply power to the NX Units.

Power supply name Description

NX Unit power supply | This power supply is used for operating the NX Units.

I/O power supply This power supply is used for driving the 1/O circuits of the NX Units and for the con-
nected external devices.

The method for supplying power to the NX Units and the wiring method depend on the specifications for
the CPU Unit to which NX Units are connected or the specifications for the Slave Terminal. Refer to
Designing the Power Supply System or Wiring, which are described both in the hardware user's manual
for the CPU Unit to which NX Units are connected and user's manual for the Communications Coupler
Unit, for details on the method for supplying power to the NX Units and the wiring method.

The subsequent sections describe the applications of I/O power supply for the RFID Units and supply
methods, and how to calculate the total current consumption from the 1/0 power supply.

Applications of /0 Power Supply and Supply Methods

The applications of I/O power supply and supply methods for the RFID Units are given as follows.

I Applications of /0 Power Supply

The 1/0 power supply is used for the following applications.
+ Driving the amplifier/antenna

I /0 Power Supply Method

I/O power is supplied to an RFID Unit from the NX bus.

This power is supplied through the NX bus connectors by connecting an 1/O power supply to the I/O
power supply terminals on the Communications Coupler Unit or Additional I/O Power Supply Unit.

For the Units to which I/O power supply is provided by a CPU Rack, refer to Designing the Power Sup-
ply System or Wiring in the hardware user's manual for the CPU Unit to which NX Units are connected.

For the Units to which I/O power supply is provided by a Slave Terminal, refer to Designing the Power
Supply System or Wiring in the user's manual for the Communications Coupler Unit to be connected.

@ Additional Information

Power Supply-related Units for the NX-series

The following three NX-series Units are related to power supply.
+ Additional NX Unit Power Supply Unit

+ Additional I/O Power Supply Unit

* 1/O Power Supply Connection Unit

Refer to the NX-series System Unit User’s Manual (Cat. No. W523) for the specifications of
these Units.

For a complete list of the latest power supply Units in the NX Series, refer to the product catalog
or OMRON websites, or contact your OMRON representatives.
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4 Installation and Wiring

4-2-2 Calculating the Total Current Consumption from I/O Power Supply

The total current consumption of 1/0O power supplied from the NX bus must be within the range of the
maximum I/O power supply current of the Communications Coupler Unit or the Additional /0O Power
Supply Unit. However, for a CPU Rack, the specification for the maximum 1/O power supply current is
restricted regardless of the model of the Additional I/O Power Supply Unit. Refer to the hardware user's
manual for the CPU Unit to which NX Units are connected for information on the restrictions for the
CPU Rack.

To confirm this and to calculate the I/O power supply capacity, calculate the total current consumption of
the 1/0 power supply from the NX bus.

The total current consumption from I/O power supply from the NX bus is the total sum of current con-
sumption from 1/0 power supply of the NX Unit that supplies the I/O power from the NX bus, the current
of each applicable 1/O circuit, and current consumption of any connected external devices.

Refer to A-1 Datasheet on page A-2 for the current consumption from the 1/0 power supply for each
model of the RFID Unit. The current consumption from the I/O power supply varies according to the
amplifier/antenna connected to the RFID Unit.

Precautions for Safe Use

For the CPU Rack of the NX-series CPU Units, the current consumption from I/O power supply
should not exceed the values specified for each model of CPU Units. For example for an
NX1P2 CPU Unit, the current consumption should be 4A or less. Using the currents that are
outside of the specifications may cause failure or damage.

Buliipy pue sadA] Aiddng sjamod z-¥
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4 Installation and Wiring

4-3 Wiring the FG Terminal

An RFID Unit has a functional ground terminal (FG terminal), which requires grounding.

However, if the material of DIN Track to mount CPU Rack or Slave Terminals are made of steel and the
surface is not insulated, you can omit the grounding wire to the FG terminal of the RFID Unit.

This is because the functional ground terminal of the RFID Unit is electrically connected to the DIN
Track through the DIN Track contact plate.

DIN Track
contact plate j = DIN Track

@ Additional Information

For grounding of the CPU Rack, refer to the description of the wiring in the hardware user's
manual of the connected CPU Unit. For the grounding of the Slave Terminals, refer to the
description of the wiring in the user's manual of the connected Communications Coupler Unit.

4-3-1 Wires Applicable to the FG Terminal

The wires that you can connect to the FG terminal block are twisted wires, solid wires, and ferrules that
are attached to the twisted wires. The following section describes the dimensions and processed meth-

ods for applicable wires.
® Dimensions of Wires Connected to the FG Terminal Block

The dimensions of wires that you can connect into the terminal holes of the FG terminal block are as
in the figure below.

Process the applicable wires that are specified in the following description to apply the dimensions.

2.0 mm max.

2.7 mm max.
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4 Installation and Wiring

® Using Ferrules
If you use ferrules, attach the twisted wires to them.

Observe the application instructions for your ferrules for the wire stripping length when attaching fer-
rules.

Always use plated one-pin ferrules. Do not use unplated ferrules or two-pin ferrules.
The applicable ferrules, wires, and crimping tools are listed in the following table.

E I Applicable
Manufacturer errule wire Crimping tool
model 2
(mm* (AWG))
Phoenix Contact Al2.5-10 2.0 Phoenix Contact (The figure in parentheses is the

applicable wire size.)
CRIMPFOX 6 (0.25 to 6 mm?2, AWG24 to 10)

*1. Some AWG14 wires exceed 2.0 mm? and cannot be used in the FG terminal block.

[euiwia) 94 oy} BULIM €

When you use any ferrules other than those in the above table, crimp them to the twisted wires so
that the following processed dimensions are achieved.

/@10 mm
2.0 mm max. /|/|/2.7 mm max.

® Using Twisted Wires/Solid Wires

If you use twisted wires or solid wires, use the following table to determine the correct wire specifica-

leuiwal H4 8y} 0} o|qeolddy SaIM L€

tions.
Wire type Conductor length
Twisted wires Solid wire Wire size or! u? ol
(stripping length)
Plated Unplated Plated Unplated
Supported | Possible Possible Possible 2.0 mm?2 9to 10 mm

Conductor length
(stripping length)
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4 Installation and Wiring

|E| Precautions for Correct Use

» Use cables with suitable wire sizes for the carrying current. There are also restrictions on the
current due to the ambient temperature. Refer to the manuals for the cables and use the

cables correctly for the operating environment.

» For twisted wires, strip the sheath and twist the conductor portion. Do not unravel or bend the

conductor portion of twisted wires or solid wires.

X

%m

Unravel wires Bend wires

4-3-2 Connecting/Removing Wires

This section describes how to connect and remove wires.

® Parts and Names of the FG Terminal Block

Release hole

Terminal hole

® Required Tools

Use a flat-blade screwdriver to connect and remove wires.

Use the following flat-blade screwdriver.

Side view Front view
8to12° 2.5 mm dia.
)
0.4 mm 2.5 mm

Recommended screwdriver

Model Manufacturer

SZF 0-0,4X2,5 Phoenix Contact
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4 Installation and Wiring

® Connecting Ferrules
Insert the ferrule straight into the terminal hole.

It is not necessary to press a flat-blade screwdriver into the release hole.

\”@@

33y

&

Ferrule

After you make a connection, make sure that the ferrule is securely connected to the terminal block.

[euiwia) 94 oy} BULIM €

® Connecting Twisted Wires/Solid Wires

Use the following procedure to connect the twisted wires or solid wires to the terminal block.

1 Press the a flat-blade screwdriver diagonally into the release hole.
Press at an angle of 10° to 15°.
If you press in the screwdriver correctly, you will feel the spring in the release hole.

Flat-blade screwdriver
Release hole

sasp Buinowsy/bunosuuo) g-g-

» e = 10 to 15°

2 Leave the flat-blade screwdriver pressed into the release hole and insert the twisted wire or the
solid wire into the terminal hole.

Insert the twisted wire or the solid wire until the stripped portion is no longer visible to prevent
shorting.

o

=

Twisted wire/Solid wire
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4 Installation and Wiring

3 Remove the flat-blade screwdriver from the release hole.

After you make a connection, pull gently on the wire to make sure that the twisted wire or the
solid wire is securely connected to the terminal block.

Precautions for Safe Use

» Do not press the flat-blade screwdriver straight into the release hole. Doing so may damage
the terminal block.

X O
T (7

* When you insert a flat-blade screwdriver into a release hole, press it down with a force of 30
N or less. Applying excessive force may damage the terminal block.

» Do not tilt or twist the flat-blade screwdriver while it is pressed into the release hole. Doing so
may damage the terminal block.

» Make sure that all wiring is correct.
* Do not bend the cable forcibly. Doing so will damage the cable.
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4 Installation and Wiring

® Removing Wires
Use the following procedure to remove the wires from the terminal block.
The removal method is the same for ferrules, twisted wires, and solid wires.

If wires are secured firmly to the terminal block, release them first.

1 Press the a flat-blade screwdriver diagonally into the release hole.
Press at an angle of 10° to 15°.

If you press in the screwdriver correctly, you will feel the spring in the release hole.

Flat-blade screwdriver

= 10 to 15°

\
\
\
jeulwia] 94 8y} BULIp €1

sasp Buinowsy/bunosuuo) g-g-

=\

3 Remove the flat-blade screwdriver from the release hole.
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4 Installation and Wiring

Precautions for Safe Use

* Do not press the flat-blade screwdriver straight into the release hole. Doing so may damage
the terminal block.

X O
T (1

* When you insert a flat-blade screwdriver into a release hole, press it down with a force of 30
N or less. Applying excessive force may damage the terminal block.

» Do not tilt or twist the flat-blade screwdriver while it is pressed into the release hole. Doing so
may damage the terminal block.

* Make sure that all wiring is correct.
* Do not bend the cable forcibly. Doing so will damage the cable.
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4-4 Wiring the Amplifier/Antenna

This section describes the method of attaching and removing the amplifier or antenna cable to or from
the amplifier/antenna connector.

4-4-1 Method of Attaching the Amplifier/Antenna Cable

1 Hold the cable securing part of the connector, and insert the connector by aligning the white
point marked on the Unit and the white point marked on the connector.

Cable securing part

Ring part

2 Keep pushing the connector straight inside until it locks.

El Precautions for Correct Use

» The connector will not be locked even if you push the ring part. Therefore, be sure to hold the
cable securing part while pushing in the connector.

» Do not attach or remove the connector when the Unit is ON. Otherwise, Unit failure may
occur.

* You cannot directly connect the antenna cable. Connect it with the amplifier (V680-HAG30J),
extension cable (V700-A401), or a dedicated cable (V700-A40-W).
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4 Installation and Wiring

4-4-2 Method of Removing the Amplifier/Antenna Cable

1 Hold the ring part, and pull the cable straight out.

Ring part

m Precautions for Correct Use

* You cannot pull out the cable by holding the cable securing part. Never pull out the cable with
excessive force. Doing so may break the wires and cause failure.

» Do not attach or remove the connector when the Unit is ON. Otherwise, Unit failure may
occur.
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4-5 Wiring in Consideration of Safety and
Noise Countermeasures

This section describes the procedure of wiring the RFID Unit in consideration of safety and noise
countermeasures.

4-5-1 Routing the Amplifier/Antenna Cable

Route the antenna cable in a duct separate from that for the power circuit cable both inside and outside
the control panel.

(1): Amplifier/Antenna Cables
(2): Power lines

S9INSEaIvdjUN0Y 3SION pue Ajojes Jo uonessapIsuo ul BULIp S-b

(1 (1) (2)
(1) (2)
S SIS | S @ @

Floor ducts Conduits

Suspended ducts

4-5-2 Implementing Noise Measures for the External Wiring

When performing external wiring for the antenna cable, as well as the input/output wire, power supply
wire, and power cable, take note of the following items.

» When using a multi-core cable for the signal, avoid using it together with the input/output wire, or any
other control wire.

« If the racks are to be arranged in parallel, keep a distance of 300 mm or more between the racks.

a|0eD euusjuy/ayIdwy oy} Bupnoy |-G

[—]Low-power cables []

Antenna cable

SYSMAC 1/0 wire .
300 mm min.
Control cables
SYSMAC power cable
General control circuit wire | T .
- 300 mm min.
High-power cables

power cable

L
Ground to 100 Q or less.

* When laying the cables, be sure to cover them with a grounded metal plate (made of iron) if the
cables are to be stored in the same duct.

NX-series RFID Units User’s Manual (Z401) 4-19



4 Installation and Wiring

SYSMAC
power cable
General control
SYSMAC I/O wire circuit wire Power lines Iron plate

200 mm min.

SUNENNNC| | fSUNCINYC] § UL

|||—1

Ground to 100 Q or less.
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/O Refreshing
I

This section describes the types and functions of I/O refreshing for the RFID Units.

5-1 Exchange of Data between the CPU Unit or Industrial PC, and

the RFIDUNit . ... ittt et an e ee s 5-2

52 l/IORefreshing ... ..... ...ttt e nnaens 5-4

5-2-1 I/0 Refreshing from the CPU Unitto NX Units . ....................... 5-4
5-2-2 I/0 Refreshing from the CPU Unit or Industrial PC to Slave

Terminals . ... ... 5-5

5-3 1/O RefreshingMethods .............. .. i, 5-7

5-3-1 I/0O Refreshing Methods . ... ... ... . . . i 5-7

5-3-2 Setting the /0O Refreshing Methods . .......... ... ... ... ... . ... ..., 5-7

5-3-3 Operation of Free-Run Refreshing .. ....... ... ... ... . .. ... .. ... .. 5-8
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5 1/0 Refreshing

5-1

Exchange of Data between the CPU
Unit or Industrial PC, and the RFID
Unit

An overview of exchange of data between the CPU Unit or industrial PC, and the RFID Unit is
described below.

The exchange of data between the CPU Unit or industrial PC, and the RFID Unit is performed by the
I/O data of the RFID Unit. The I/O data is exchanged with the I/O port of the CPU Unit or the industrial
PC side. The I/O port is specified by a device variable at the CPU Unit or the industrial PC side.

An overview of the exchange of data between the CPU Unit or industrial PC, and the RFID Unit is pre-
sented below.

» The CPU Unit or the industrial PC specifies a command code in the output data of the 1/0 data, and
then turns the EXE (command execution) from FALSE to TRUE in the operation instruction (of the 1/0
data).

The CPU Unit or the industrial PC sends the specified command to the RFID Unit through the output
refresh.

+ The RFID Unit reads the received command, and executes the communications process with the RF
Tag via the antenna.

« The CPU Unit or the industrial PC saves the command execution result from the RFID Unit to the
response code (of the I/O data) through the input refresh.

As a result, the CPU Unit or the industrial PC can easily communicate data with the RF Tag by using a
general transfer command rather than particularly using a communications command.
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5 1/0 Refreshing

CPU Unit or Industrial PC RFID Unit

General
instruction

Specify by
device variable

I/ port Output refresh /O data
; (Command sent) .
I
/

—>

Input refresh
(Response received)

\ - Decode the command
- Perform communica-
Response storage| | {ions with RFID Tag

1

1
Specify

command code Tyrp the EXE bit of operation Antenna

command from FALSE to TRUE E }

7

D RF Tag

For details on the 1/O data, refer to 6-1 Allocatable I/O Data on page 6-2 and for details on the 1/O data,
refer to 6-2 Details of I/O Data on page 6-6.
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5 1/0 Refreshing

5-2 1/0O Refreshing

This section describes 1/0O refreshing for the NX Units.

5-2-1 1/0 Refreshing from the CPU Unit to NX Units

The NX-series CPU Unit performs cyclical I/O refreshing of the NX Units.

The following period and three cycles affect operation of the I/O refreshing between the CPU Unit and
the NX Units.

(a) Primary period in CPU Unit
(b) Refresh cycle of the NX bus
(c) Refresh cycle of each NX Unit

CPU Unit NX Unit NX Unit NX Unit

(a) Primary
period in CPU
Unit

(b) Refresh cycle of the NX bus _>
—p 7 (c) Refresh cycle of each NX Unit

- > —
~ R ///
/

yiiciles
[ Data exchange between - ¢ ? ¢ T ¢ T

user program and 1/O Units )

The following operation occurs.

» The refresh cycle of the NX bus in item (b) is automatically synchronized with the primary period of
the CPU Unit in item (a).

» The refresh cycle of each NX Unit in item (c) depends on the 1/O refreshing method which is given
below.

Refer to the software user's manual for the connected CPU Unit for detailed information on /O refresh-
ing between the CPU Unit and the NX Units.
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5 1/0 Refreshing

5-2-2 1/0O Refreshing from the CPU Unit or Industrial PC to Slave Termi-
nals

The CPU Unit or the Industrial PC performs I/O refreshing cyclically with the Slave Terminals through
the Communications Master Unit and the Communications Coupler Unit.

The following four cycles affect operation of the 1/O refreshing between the CPU Unit or the Industrial
PC and the NX Units in a Slave Terminal:

(a) Cycle time of the CPU Unit or Industrial PC
(b) Communications cycle of the host network
(c) Refresh cycle of the NX bus

(d) Refresh cycle of each NX Unit

CPU Unit
or
Industrial PC~ Communications Master Unit

Bulysoaoy O/l Z-S

Data exchange between
user program and /O Units

(a) Cycle
time
x|\
N N
N N
N N
N N
< ( (b) Communications cycle of the host network )
N N 4’
N Communications path
N
N N
Slave Terminal | communications NX Units  |[NX Units  [NX Units Other
Coupler Unit DR RN communications slaves
N N

© Refresh\\ cycle of the NX bus
eiieile]
IR

The cycle time of the CPU Unit or Industrial PC, the communications cycle of the host network, and the
NX bus I/O refresh cycle are determined by the type of the CPU Unit or Industrial PC and the type of
communications.

7 (d) Refresh cycle of each NX Unit

The following explains operations when the built-in EtherCAT port on the NJ/NX-series CPU Unit or
NY-series Industrial PC is used for communications with an EtherCAT Slave Terminal, with symbols in
the figure.

S[EUILLIB] BABIS O} Od [BUISNPU 10 NUN NdD BU} Woly Bulysensy O/l z-2-G

Refer to the user’s manual for the connected Communications Coupler Unit for information on the oper-
ation of 1/O refreshing for Slave Terminals other than EtherCAT Slave Terminals.
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I Operation of /0 Refreshing with NX-series CPU Unit

The following shows the operation of 1/0 refreshing when the built-in EtherCAT port on the NX-series
CPU Unit is used for communications with an EtherCAT Slave Terminal.

» The process data communications cycle in item (b) and the refresh cycle of the NX bus in item (c) are
automatically synchronized with the primary period or the task period of the priority-5 periodic task of
the CPU Unit in item (a) when the distributed clock is enabled in the EtherCAT Coupler Unit.

» The refresh cycle of each NX Unit in item (d) depends on the I/O refreshing method which is given

below.

The priority-5 periodic task must be supported by the connected CPU Unit model. Refer to the software
user's manual for the connected CPU Unit for the periodic tasks supported by each model of NX-series

CPU Unit.

Operation of /0 Refreshing with NJ-series CPU Unit or NY-series

Industrial PC

The operation of I/O refreshing is as follows when the built-in EtherCAT port on the NJ-series CPU Unit
or NY-series Industrial PC is used for communications with an EtherCAT Slave Terminal.

» The process data communications cycle in item (b) and the refresh cycle of the NX bus in item (c) are
automatically synchronized with the primary period of the CPU Unit or Industrial PC in item (a).* 1
» The refresh cycle of each NX Unit in item (d) depends on the I/O refreshing method which is given

below.

*1. This applies when the distributed clock is enabled in the EtherCAT Coupler Unit.

Refer to NX-series EtherCAT Coupler Unit User’s Manual (Cat. No. W519-E1-08 or later) for detailed
information on 1/O refreshing between the built-in EtherCAT port and EtherCAT Slave Terminals.

5-2-3 Calculating the NX Unit I/O Response Times

Refer to the manuals shown below to calculate the NX Unit I/0 response times according to where the

NX Unit is connected.

® Connected to a CPU Unit

Manual name

Meaning

Manuals for the connected CPU Unit
Software

Describes the method to calculate the I/0 response times of
the NX Units in the CPU rack.

NX-series Data Reference Manual

Describes the parameter values used to calculate the /O
response times of the NX Units.

® Connected to a Communications Coupler Unit

Manual name

Meaning

User’s manual for the connected Communications
Coupler Unit

Describes the method to calculate the I/0 response times of
the NX Units at the Slave Terminal.

NX-series Data Reference Manual

Describes the parameter values used to calculate the /O
response times of the NX Units.
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5-3 1/O Refreshing Methods

This section describes I/O refreshing for the NX-series RFID Units.

5-3-1 1/0 Refreshing Methods

The 1/O refreshing methods available between the CPU Unit or Communications Coupler Unit, and the
NX Units are determined based on the CPU Unit or Communications Coupler Unit to be connected. In
the case of the RFID Units, the available method is fixed as the Free-Run refreshing method described

below.
/0 Refreshing Methods Outline of operation
Free-Run refreshing With this I/O refreshing method, the refresh cycle of the NX bus and I/O
refresh cycles of the NX Units are asynchronous.

5-3-2 Setting the I/0 Refreshing Methods

spoyja Bulysaney Ol €S

I Setting Methods between the CPU Unit and the NX Units
The setting method for the 1/0O refreshing method between the CPU Unit and the NX Units is deter-
mined by the connected CPU Unit.

Refer to the software user’s manual for the connected CPU Unit for information on how to set an I1/O
refreshing method between the CPU Unit and the NX Units.

CPU Units RFID Units
NX1P2 CPU Unit Operates with Free-Run refreshing
NX102 CPU Unit

spoulaiy Bulyseyey O/l L-€-G

Setting Methods between the Communications Coupler Unit and the
NX Units

The setting method for the I/O refreshing method between the Communications Coupler Unit and the
NX Units is determined by the connected Communications Coupler Unit.

Refer to the user’s manual for the connected Communications Coupler Unit for information on the set-
ting method for 1/O refreshing between the Communications Coupler Unit and the NX Units.

When an EtherCAT Coupler Unit is connected to the built-in EtherCAT port on an NJ/NX-series CPU
Unit or an NY-series industrial PC, the I/O refreshing method between the EtherCAT Coupler Unit and
the RFID Units is operated by the Free-Run refreshing method regardless of the DC enable setting in
the EtherCAT Coupler Unit.

DC enable setting in the EtherCAT Coupler Unit RFID Unit
Enabled (DC for synchronization) Operates with Free-Run refreshing
Enabled (DC with priority in cycle time)
Disabled (FreeRun)

When an EtherNet/IP Coupler Unit is connected to the built-in EtherNet/IP port on an NJ/NX-series

CPU Unit or an NY-series industrial PC, the 1/O refreshing method between the EtherNet/IP Coupler
Unit and the RFID Units is operated by the Free-Run refreshing method.

NX-series RFID Units User’s Manual (Z401) 5.7



5

/O R

5-3-3

efreshing

Operation of Free-Run Refreshing

The Free-Run refreshing method is an 1/O refreshing method in which the refresh cycle of the NX bus
and the /O refresh cycles of the NX Units are not synchronized.

The operation of Free-Run refreshing on an RFID Unit is as described below.

The Communications Coupler Unit performs 1/O refreshing for the RFID Units. (Refer to (a) in the fig-

ure below.)

The RFID Unit reads the input of the most recent command data at the timing of 1/O refreshing.
(Refer to (b) in the figure below.)

However, the timing of reading the input of each Unit within a Slave Terminal is not the same.

The RFID Unit executes the communications process according to the command data. The results of
execution are maintained as the response data. (Refer to (c) in the figure below.)

The RFID Unit outputs the most recent response data at the timing of I/O refreshing. (Refer to (d) in

the figure below.)
However, the timing of reading the output refreshing of each Unit within a Slave Terminal is not the

same.
The 1/O refreshing interval changes according to the processing conditions of the Communications
Coupler Unit and host communications master. Moreover, the RF communications time with the RF
Tag changes according to the environment. Therefore, the TAT from the time the command data is
sent to the RFID Unit until the response data is received is not necessarily constant.

. . Unit ATAT
(a) /0 refreshing for NX Units \

\
1/0 refreshing

(e) The input/output update interval is not constant

on NX bus
| T i
|
I Input refresh Output refresh I |
(b) Timing of reading | /" (d) Response data |
input of command data '\ , output timing |
\ RF communications time y |
|

Lll \ 4 d
// ,
|

RFID UnitA | Communications in progress ,’
A Iy A A Iy A |
/
\\ /
| X v v v v v /
N RF Tag A | /
\
\ (c) Execute command  RF communications time //
l/l \ ./
~
RFID Unit B
| Communications in progress

A A A A A A A A A A

Time
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]

This section describes the 1/0O data specifications for RFID Units.

6-1 Allocatablel/OData .......... ...ttt 6-2
6-1-1 NX-VB80CT .. 6-2
6-1-2 NX-VB80C 2 . . 6-4

6-2 Detailsof l/OData .............ciiiiiiiiiiii it ininnnnennnnnnn 6-6
6-2-1 StatUS ..o 6-6
6-2-2 Refresh Count . ... ... .. . 6-7
6-2-3 Response Codes . ... ... 6-7
6-2-4 Measurement Result . ..... ... ... .. . . . 6-8
6-2-5 INPUE SID .. . 6-8
6-2-6 Output SID ReSpoNse . . . . ..o 6-8
6-2-7 Input Data . ... .. 6-9
6-2-8 UID 6-9
6-2-9 RF Communications Time . ........ ... .. . . 6-9
6-2-10  Noise Level . .. ... e 6-10
6-2-11  Operation Command . .......... ... .t 6-10
6-2-12 RF Communications Option . ........ ... ... .. . . . i 6-10
6-2-13 Command Code . .......... .. e 6-11
6-2-14  Memory Address . . ...t e 6-11
6-2-15  DataSize ....... ... 6-11
6-2-16  Refresh CountResponse .......... .. ... . . ... 6-12
6-2-17  Output SID .. ... e 6-12
6-2-18 Input SID ReSpoNse . .. ... i e 6-12
6-2-19 OutputData ........ ... 6-13
6-2-20 SelectUID ... ... 6-13
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I/O Data Specifications

1

Allocatable I/0O Data

6-1-1

This section describes the allocatable 1/0 data for RFID Units.

Two 1/0 entry mappings for input and output are assigned to the /O allocation settings for the RFID
Unit.

A specific I/O entry is allocated to the 1/0O entry mapping for each mode of the RFID Unit. The allocation
of 1/0O entry mappings is fixed. I/O entries can be added or deleted.

An I/O entry indicates the 1/0O data described in this section, and an I/O entry mapping indicates a col-
lection of I/O entries.

To assign the I/O allocation information of the NX Unit or Slave Terminal to an NJ/NX-series CPU Unit
or NY-series Industrial PC, use the 1/O ports for the allocated I/O data. However, with a Slave Terminal,
an /0O port is not used for some communications masters or Communications Coupler Units.

Refer to the user’s manual for the connected Communications Coupler Unit for the I/O data application
procedures for the Slave Terminal.

The following table shows the data that can be allocated to the I/O in an RFID Unit. The I/O port name,
index number and subindex number are described in the following section.

NX-V680C1

The data items that you can allocate to the I/O for a one-channel Unit are listed in the following table.

Supported.: Fixed allocation, ---: Variable allocation

1/0 entry
mapping Data name Size (Byte) Data types Fixed allocation™’
name
Input Data | Ch1 Status 2 WORD or BOOL Supported.
Set 1 Ch1 Refresh Count 2 UINT Supported.
Ch1 Response Code 2 WORD Supported.
Ch1 Measurement Result 2 UINT Supported.
Ch1 Input SID 2 UINT Supported.
Ch1 Output SID Response 2 UINT Supported.
Ch1 Input Data 1 16 ARRAY][0..15]0F BYTE Supported.
Ch1 Input Data 22 16 ARRAY][0..15]0F BYTE -—-
Ch1 Input Data 32 16 ARRAYI0..15]0F BYTE -
Ch1 Input Data 42 16 ARRAYI0..15]0F BYTE -
Ch1 Input Data 82 16 ARRAY][0..15]0F BYTE -—-
Ch1 UID 8 ARRAY[0..7]OF BYTE -
Ch1 RF Communications Time 2 UINT -
Ch1 Noise Level 2 UINT ---
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6 |/O Data Specifications

1/0 entry
mapping Data name Size (Byte) Data types Fixed allocation™
name
OutputData | Ch1 Operation Command 1 BYTE or BOOL Supported.
Set 1 Ch1 RF Communications Option | 1 USINT Supported.
Ch1 Command Code 2 WORD Supported.
Ch1 Memory Address 2 UINT Supported.
Ch1 Data Size 2 UINT Supported.
Ch1 Refresh Count Response 2 UINT Supported.
Ch1 Output SID 2 UINT Supported.
Ch1 Input SID Response 2 UINT Supported.
Ch1 Output Data 1 16 ARRAY[0..15]OF BYTE Supported.
Ch1 Output Data 23 16 ARRAYI[0..15]0OF BYTE
Ch1 Output Data 3" 16 ARRAYI0..15]0F BYTE
Ch1 Output Data 4™ 16 ARRAYI0..15]0F BYTE
Ch1 Output Data 8™ 16 ARRAYI0..15]0OF BYTE
Ch1 Select UID 8 ARRAYI[0..7]0F BYTE
*1. 1/O data that has been allocated when the Unit is shipped from the factory. It cannot be removed from the 1/0
allocation.

*2. As for input data 2 to 8, allocate the necessary data size in continuation.
*3. As for output data 2 to 8, allocate the necessary data size in continuation.

ejeqg O/l a|1qejed0||y -9

EI Precautions for Correct Use

The 1/0O allocation settings will be incorrect in the following cases.
* When Chn input data 2 to 8 is not allocated in continuation
* When Chn output data 2 to 8 is not allocated in continuation

The following errors are detected in the above cases:
CPU Unit connection: NX Unit Initialization Error

Communications Coupler Unit connection: Slave Initialization Error

LO08IA-XN L-L-9
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6-1-2 NX-V680C2

The data items that you can allocate to the I/O for a two-channels Unit are listed in the following table.

Supported.: Fixed allocation, ---: Variable allocation

1/0 entry
mapping Data name Size (Byte) Data types Fixed allocation”
name

Input Data | Ch1 Status 2 WORD or BOOL Supported.

Set 1 Ch1 Refresh Count 2 UINT Supported.
Ch1 Response Code 2 WORD Supported.
Ch1 Measurement Result 2 UINT Supported.
Ch1 Input SID 2 UINT Supported.
Ch1 Output SID Response 2 UINT Supported.
Ch1 Input Data 1 16 ARRAYI0..15]OF BYTE Supported.
Ch1 Input Data 22 16 ARRAY[0..15]0F BYTE -
Ch1 Input Data 32 16 ARRAY[0..15]0F BYTE -—-
Ch1 Input Data 42 16 ARRAY[0..15]0F BYTE -—-
Ch1 Input Data 82 16 ARRAY[0..15]0F BYTE -—-
Ch1 UID 8 ARRAY[0..7]OF BYTE -
Ch1 RF Communications Time 2 UINT ---
Ch1 Noise Level 2 UINT ---

Output Data | Ch1 Operation Command 1 BYTE or BOOL Supported.

Set 1 Ch1 RF Communications Option | 1 USINT Supported.
Ch1 Command Code 2 WORD Supported.
Ch1 Memory Address 2 UINT Supported.
Ch1 Data Size 2 UINT Supported.
Ch1 Refresh Count Response 2 UINT Supported.
Ch1 Output SID 2 UINT Supported.
Ch1 Input SID Response 2 UINT Supported.
Ch1 Output Data 1 16 ARRAYI0..15]OF BYTE Supported.
Ch1 Output Data 23 16 ARRAY][0..15]0F BYTE -—-
Ch1 Output Data 3 16 ARRAY[0..15]0F BYTE -
Ch1 Output Data 4™ 16 ARRAY[0..15]0F BYTE -—-
Ch1 Output Data 8™ 16 ARRAY][0..15]0F BYTE -—-
Ch1 Select UID 8 ARRAY[0..7]0F BYTE
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1/0 entry
mapping Data name Size (Byte) Data types Fixed allocation™
name

Input Data | Ch2 Status 2 WORD or BOOL Supported.

Set 2 Ch2 Refresh Count 2 UINT Supported.
Ch2 Response Code 2 WORD Supported.
Ch2 Measurement Result 2 UINT Supported.
Ch2 Input SID 2 UINT Supported.
Ch2 Output SID Response 2 UINT Supported.
Ch2 Input Data 1 16 ARRAY[0..15]0F BYTE Supported.
Ch2 Input Data 22 16 ARRAYI0..15]0F BYTE
Ch2 Input Data 32 16 ARRAYI0..15]0F BYTE
Ch2 Input Data 42 16 ARRAYI0..15]0F BYTE
Ch2 Input Data 82 16 ARRAYI0..15]0F BYTE
Ch2 UID 8 ARRAYI0..7]0OF BYTE
Ch2 RF Communications Time 2 UINT ---
Ch2 Noise Level 2 UINT -

Output Data | Ch2 Operation Command 1 BYTE or BOOL Supported.

Set 2 Ch2 RF Communications Option | 1 USINT Supported.
Ch2 Command Code 2 WORD Supported.
Ch2 Memory Address 2 UINT Supported.
Ch2 Data Size 2 UINT Supported.
Ch2 Refresh Count Response 2 UINT Supported.
Ch2 Qutput SID 2 UINT Supported.
Ch2 Input SID Response 2 UINT Supported.
Ch2 Output Data 1 16 ARRAY[0..15]OF BYTE Supported.
Ch2 Output Data 23 16 ARRAYI0..15]0F BYTE
Ch2 Output Data 3 16 ARRAYI0..15]0F BYTE
Ch2 Output Data 4™ 16 ARRAYI0..15]0F BYTE
Ch2 Output Data 8™ 16 ARRAYI0..15]0F BYTE
Ch2 Select UID 8 ARRAYI0..7]0OF BYTE

*1. 1/O data that has been allocated when the Unit is shipped from the factory. It cannot be removed from the 1/0

allocation.

*2. As for input data 2 to 8, allocate the necessary data size in continuation.

*3. As for output data 2 to 8, allocate the necessary data size in continuation.

EI Precautions for Correct Use

The 1/0O allocation settings will be incorrect in the following cases.
* When Chn input data 2 to 8 is not allocated in continuation

* When Chn output data 2 to 8 is not allocated in continuation

* When the I/O data of Ch2 is allocated to Ch1 1/O entry mapping
* When the I/O data of Ch1 is allocated to Ch2 I/O entry mapping

The following errors are detected in the above cases:

CPU Unit connection: NX Unit Initialization Error

Communications Coupler Unit connection: Slave Initialization Error

NX-series RFID Units User’s Manual (Z401)
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6 1/O Data Specifications

6-2 Details of I/0O Data

The details of the 1/0O data for RFID Units are described below.

6-2-1 Status

This is the status of commands executed by the RFID Unit. Access can be performed for both WORD
data and BOOL data.

Index number Subindex

Data name Data type Default value | 1/O port name (hex) e A

Chn Status WORD or BOOL | 0000 hex Chn Status n=1:6000 01
n=2:6001
The bit configuration of the Status is as shown below.

Bytes 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0 bit
0 TESTn |RF_WAR | RF_ERRn | ANT_ERRn | CMD_ERRn |ERRn NORMnN BUSYn
+1 - - - - - - - -

Abb.rewa- Data name Meaning Data I/0 port name

tion types
BUSYn Command sta- | TRUE: The command is operating BOOL Chn Command Busy
tus FALSE: The command has stopped

NORMnN Normal End Change to TRUE: The command has BOOL Chn Normal End

ended normally

Change to FALSE: The instruction for com-
mand execution is set to FALSE

ERRnN Error End Change to TRUE: The command has BOOL Chn Error End
ended in an error.

Change to FALSE: The instruction for com-
mand execution is set to FALSE

CMD_ERRn | Command Error | TRUE: A command error has occurred BOOL Chn Command Error
FALSE: No command error has occurred
ANT_ERRn | Antenna Error | TRUE: An antenna error has occurred BOOL Chn Antenna Error

FALSE: No antenna error has occurred

RF_ERRn RF Communi- TRUE: An RF communications error has BOOL Chn RF Communica-
cations Error occurred tions Error

FALSE: No RF communications error has

occurred
RF_WARnN RF Communi- TRUE: An RF communications warning BOOL Chn RF Communica-
cations Warning | has occurred tions Warning

FALSE: No RF communications warning
has occurred

TESTn Test Mode TRUE: The test mode is operating BOOL Chn Test Mode
FALSE: The test mode has stopped
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6-2-2 Refresh Count

6 |/O Data Specifications

The refresh count indicates the count value that is incremented by +1 each time the command execu-
tion result is updated to the next result when the RFID Unit continuously executes a command.

If the count value does not change since the last input, it means that there is no update in the execution

results.

The value starts from 0 when command execution is started. The count value returns to 0 after it

exceeds 65,535.

n: Channel number

Data name

Data type

Default value

1/0 port name

Index number

Subindex

(hex) number (hex)
Chn Refresh UINT 0 Chn Refresh n=1:6000 02
Count Count n=2:6001

% Additional Information

* Itis used if an update of the communications result is judged when the RF communications
option is Repeat, FIFO repeat, Multi trigger, or Multi repeat in the communications command
function.

+ Itis used when an update of the test result is judged in the test command function.

6-2-3 Response Codes

This the result for the command executed by the RFID Unit.

n: Channel number

Data name

Data type

Default value

1/0 port name

Index number

Subindex

(hex) number (hex)
Chn Response | WORD 0000 hex Chn Response | n=1:6000 03
Code Code n=2:6001

Response Codes

Meaning

Remarks

0000 hex

Normal Command Completion

EOXX hex

Error Command Completion

page 8-40.

XX indicates the error code.

For details on the error code, refer
to 8-3-11 Error Code Details on

NX-series RFID Units User’s Manual (Z401)
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6 1/O Data Specifications

6-2-4 Measurement Result

This the measurement result for the test command executed by the RFID Unit.

n: Channel number

Data name Data type Default value | 1/O port name Indez(hr;z;nber nusnl:llg:;c(lﬁ)e(x)
Chn Measure- | UINT 0 Chn Measure- | n=1:6000 04
ment Result ment Result n=2:6001
The measurement result varies depending on the test command.
Test command Measurement result Meaning Remarks
MEASURE DISTANCE Oto6 Distance level (6 levels)
LEVEL
MEASURE COMMUNI- 0 to 100 Success rate (%)
CATIONS SUCCESS
RATE
MEASURE TRAVELING | 0to 8192 Read size (bytes)
READING
MEASURE TRAVELING | 0to 8192 Write size (bytes)
WRITING
MEASURE NOISE LEVEL | 0 to 99 Noise level (99 levels)

6-2-5

Input SID

The input SID indicates a value that is incremented from 0 to 512 for each I/O refreshing when the input
data from the RFID Unit undergoes a division transfer.

If the input SID does not change since the last input, it means that there is no update in the input data.

The value starts from 0 when input data is started. The value returns to 0 during switching to the input
data of the next RF Tag when the RF communications option is either Multi or Repeat.

n: Channel number

Index number Subindex
Data name Data type Default value | I/O port name (hex) number (hex)
Chn Input SID | UINT 0 Chn Input SID | n=1:6000 05
n=2:6001

6-2-6 Output SID Response

The output SID response indicates the output SID of the division data that is received by the RFID Unit
in the end, when the output data from the CPU Unit or the communications master undergoes a division

transfer.
n: Channel number
Index number Subindex
Data name Data type Default value | I/0O port name (hex) number (hex)
Chn Output UINT 0 Chn Output n=1:6000 06
SID Response SID Response | n=2-6001
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6 |/O Data Specifications

6-2-7 Input Data

This the response data for the command executed by the RFID Unit. The data that was read from the

RF Tag is returned as a response.

n: Channel number

Index number Subindex
Data name Data type Default value | I/O port name (hex) number (hex)
Chn Input Data | ARRAY[0..15]0 | 0 Chn Input n=1:6000 07
1 F BYTE Data1 n=2:6001
Chn Input Data | ARRAY[0..15]0 | 0 Chn Input n=1:6000 08
2 F BYTE Data2 n=2:6001
Chn Input Data | ARRAY[0..15]0 | 0 Chn Input n=1:6000 09
3 F BYTE Data3 n=2:6001
Chn Input Data | ARRAY[0..15]0 | 0 Chn Input n=1:6000 0A
4 F BYTE Data4 n=2:6001
Chn Input Data | ARRAY[0..15]0 | 0 Chn Input n=1:6000 OE
8 F BYTE Data8 n=2:6001

6-2-8 UID

The UID of the target RF Tag is returned as a response together with the response of the communica-
tions command executed by the RFID Unit.

n: Channel number

Index number Subindex
Data name Data type Default value | I/O port name (hex) sl ([
Chn UID ARRAY [0..7] 0 Chn UID n=1:6000 OF
OF BYTE n=2:6001

6-2-9 RF Communications Time

The measured communications time (0 to 65,535 ms) is returned as a response together with the
response of the communications command executed by the RFID Unit.

n: Channel number

Index number Subindex
Data name Data type Default value | I/O port name (hex) S ()
Chn RF Com- | UINT - Chn RF Com- | n=1:6000 10
munications munications n=2:6001
Time Time

NX-series RFID Units User’s Manual (Z401)
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6 1/O Data Specifications

6-2-10 Noise Level

The measured noise level (0 to 99) is returned as a response together with the response of the commu-

nications command executed by the RFID Unit.

n: Channel number

Default Index number Subindex
Data name Data type value 1/0 port name (hex) e ()
Chn Noise Level | UINT - Chn Noise n=1:6000 1"
Level n=2:6001

6-2-11 Operation Command

This is a group of command bits that indicates the operation for the RFID Unit. Access can be per-
formed for both BYTE type data and BOOL type data.

n: Channel number

Index number Subindex

Data name Data type Default value | I/O port name (hex) e ()
Chn Operation | BYTE or BOOL | 00 hex Chn Operation | n=1:7000 01
Command Command n=2:7001

The bit configuration of the operation command is as described below.

Bytes 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0 bit

0 - - - - - - EXEn
Abbreviation Data name Meaning Data types 1/0 port name

EXEn Command exe- | Change to TRUE: Start BOOL Chn Command Execution

cution

command execution

Change to FALSE: Com-
mand execution end

6-2-12 RF Communications Option

Indicates the RF communications option that performs communications with the RFID Unit.

n: Channel number

Index number Subindex
Data name Data type Default value | I/O port name T e (e
Chn RF Com- | USINT 0 Chn RF Com- | n=1:7000 02
munications munications n=2:7001
Option Option
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The RF communications options are shown below.

RF communica-

. . Series
tions option

Trigger
Auto
Repeat
FIFO trigger
FIFO repeat
Multi trigger
Multi repeat
Selective

N(o|oh~lw|N| O

6-2-13 Command Code

Indicates the command type that is operated for the RFID Unit.

6 |/O Data Specifications

n: Channel number

Data name Data type Default value | 1/0 port name

Index number

Subindex

(hex) number (hex)
Chn Command | WORD 0000 hex Chn Command | n=1:7000 03
Code Code n=2:7001
Command code Meaning Remarks

XXXX hex Command type

XXXX indicates the command code.

Refer to 8-3-1 Communications Com-
mands on page 8-14 and 8-8-1 Test
Commands on page 8-56 for details on

the command code.

6-2-14 Memory Address

Specifies the memory address of the RF Tag for a command.

n: Channel number

Index number Subindex
Data name Data type Default value | 1/0 port name (hex) number|(hex)
Chn Memory UINT 0000 hex Chn Memory n=1:7000 04
Address Address n=2:7001

6-2-15 Data Size

Specifies the size of the data read/written with respect to a command.

n: Channel number

Data name Data type Default value | 1/0 port name

Index number
(hex)

Subindex
number (hex)

Chn Data Size | UINT 0000 hex Chn Data Size

n=1:7000
n=2:7001

05
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6 1/O Data Specifications

6-2-16 Refresh Count Response

Indicates the refresh count of the execution result received by the CPU Unit or the communications
master in the end during the reception of the result of continuous execution of a command from the
RFID Unit. Specifies a value that is incremented by +1 each time an execution result is received. The
value starts from 0 when command execution is started. The count value returns to 0 after it exceeds

65,535.
n: Channel number
Index number Subindex
Data name Data type Default value | 1/O port name (hex) number (hex)
Chn Refresh UINT 0 Chn Refresh n=1:7000 06
Count Count n=2:7001
Response Response

@ Additional Information

It is used to notify the RFID Unit about the acquisition of updated communications results when
the RF communications option is Repeat, FIFO repeat, Multi trigger, or Multi repeat in the com-
munications command function.

6-2-17 Output SID

The output SID indicates a value that is incremented from 0 to 512 for each 1/O refreshing when the
output data from the CPU Unit or communications master undergoes a division transfer.

If the output SID does not change since the last transmission, it means that there is no update in the

output data.

The value starts from 0 when output data is started.

n

: Channel number

Index number Subindex
Data name Data type Default value | I/O port name thex] number|fhex)
Chn Output UINT 0 Chn OQutput n=1:7000 07
SID SID n=2:7001

6-2-18 Input SID Response

The input SID response indicates the input SID of the division data that is received by the CPU Unit or
the communications master in the end, when the input data from the RFID Unit or the communications
master undergoes a division transfer.

n: Channel number

Index number Subindex
Data name Data type Default value | I/0O port name (hex) number (hex)
Chn Input SID | UINT 0 Chn Input SID | n=1:7000 08
Response Response n=2:7001
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6 |/O Data Specifications

6-2-19 Output Data

This is the data corresponding to the command indicated for the RFID Unit. Specify the data, etc. to
write to RF Tag.

n: Channel number

Index number Subindex
Data name Data type Default value | I/O port name (hex) sl ([
Chn Output ARRAY[0..15]0 | 0 Chn Output n=1:7000 09
Data 1 F BYTE Data1 n=2:7001
Chn Output ARRAY[0..15]0 | 0 Chn Output n=1:7000 0A
Data 2 F BYTE Data2 n=2:7001
Chn Output ARRAY[0..15]0 | 0 Chn Output n=1:7000 0B
Data 3 F BYTE Data3 n=2:7001
Chn Output ARRAY[0..15]0 | 0 Chn Output n=1:7000 0oC
Data 4 F BYTE Data4 n=2:7001
Chn Output ARRAY[0..15]0 | 0 Chn Output n=1:7000 10
Data 8 F BYTE Data8 n=2:7001

6-2-20 Select UID

Specifies the UID of the communications target RF Tag when the Selective RF communications option

ejeq O/l Jo s|'eyaa 2-9

is used.
n: Channel number
Index number Subindex o
Data name Data type Default value | I/O port name (hex) sl ([ 2
Chn Select UID | ARRAY[0..7]OF | 0 Chn Select UID | n=1:7000 11 ©
BYTE . 2
n=2:7001 =
=1
o
(]
[V
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Setting RFID Units
I

This section describes the settings of the RFID Unit.

7-1 Settingsofthe RFIDUnit .............. ... . i, 7-2
7-2 UnitOperation Settings ........... ..o i 7-3
7-2-1 EventLevel Setting . . . ... ... 7-3
7-2-2 Test Switch . ... . 7-3
7-2-3 RF TagMemory Map .. ... .o e 7-3
7-2-4 Data Storage Order . ........ ... . .. i e 7-4
7-2-5 RF Communications Speed . ........ ... ... . ... . .. 7-6
7-2-6 Write Verify ... ... 7-6
7-2-7 RF Communications Timeout . ...... ... ... ... ... .. . ... . . . ... . . .... 7-6
7-2-8 Write Protect . . ... ... 7-6
7-3 Setting the DividedDataSize ................ciiiiiiiiiiinnnnnn. 7-7
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7 Setting RFID Units

7-1 Settings of the RFID Unit

The following settings are made for an RFID Unit from the Support Software.

Classification

Item

Unit Operation Settings

Event Level Setting

Operation
parameters

Test Switch

RF Tag Memory Map

Data Storage Order

RF Communications Speed (1Ch/2Ch)

Write Verify (1Ch/2Ch)

RF Communications Timeout (1Ch/2Ch)

Write Protect (1Ch/2Ch)

I/O Allocation Settings

Setting the Divided Data Size

NX-series RFID Units User’s Manual (Z401)



7 Setting RFID Units

7-2 Unit Operation Settings

This section describes the details of the unit operation settings of an RFID Unit.

7-2-1 Event Level Setting

You can change the event level of errors that occur in an RFID Unit.
Refer to 9-3-3 Error Table on page 9-5 for details on errors for which the event level can be changed.

7-2-2 Test Switch

You can select whether to enable or disable the test switch provided on the front panel of the RFID Unit.
This helps prevent shifting to the test mode through careless operation of the test switch while the Unit

is running.
Settings Description Default Update timing -
Enable The test switch is enabled. Enable After the Unit is »
c
You can move to the test mode by operating the switch. restarted 3.
Disable The test switch is disabled. o
(]
You cannot move to the test mode even by operating 8
the switch. S
»
o
g.
«Q
(7]

7-2-3 RF Tag Memory Map

You can change the memory map of an RF Tag to a data storage method that is compatible with an old
model of the RFID system.

During substitution from the old model, or during combined use with the old model, you can use as is

N

OMRON recommends using this method in general
cases.

V600 Method Data is read from or written to an RF Tag with a mem-
ory map method that is compatible with a V600-series
Controller (V600-01)."

V680-CA1D Data is read from or written to an RF Tag with a mem-
Method ory map method that is compatible with a V680-series
heat-resistant Controller (V680-CA1 D/-CA2D).*2

*1. Use this method when using the write protect function in a memory map that is compatible with the V600-se-
ries.

*2. Use this method when using a heat-resistant tag (V680-D1KP58HTN/V680-D1KP58HT) in a memory map that
is compatible with the V680-CA1D/-CA2D.

the data of the RF Tag that is currently in use. ;‘
Settings Description Default Update timing :<:
Standard Data is read from or written to an RF Tag with the stan- | Standard After the Unit is §
dard memory map. restarted %

»

@

g
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7 Setting RFID Units

m Precautions for Correct Use

* If you use the V680-CA1D Method for the RF Tag memory map, you can use only the
heat-resistant RF Tags (V680-D1KP58HTN/V680-D1KP58HT). You cannot communicate
with the other RF Tags.

* When using the V680-CA1D Method, be sure to disable the write protect setting.

7-2-4 Data Storage Order

You can select the order of storage of data obtained by reading/writing the RF Tag memory.

If you are connecting to the PLC of another company, or using the Unit concurrently with a PLC, you
need not perform conversion with the user program if you make the settings in accordance with the
storage order of the upper byte and lower byte of the PLC word address.

Settings Description Default Update timing
Ascending Save the data in the order of upper byte to lower byte, | Ascending | After the Unit is
in the word unit. restarted
Descending Save the data in the order of lower byte to upper byte,
in the word unit.
Example of an ascending data storage
RF Tag memory Output data
Address 7bit Obit I/O data Contents
Write data
0 ! Chn Output Data[0] 11
1 <:| Chn Output Data[1] 22
o . Chn Output Data[2] 33
Memory address
—N 11 Chn Output Data[3] 44
22 Input data
Data size & Read data I/O data Contents
44 Chn Input Data[0] 11
o . | > Chn Input Data[1] 22
Chn Input Data[2] 33
Chn Input Data[3] 44
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7 Setting RFID Units

Example of a descending data storage order

RF Tag memory Output data
Address 7bit Obit I/O data Contents
0 Write data Chn Output Data[0] 11
1 <:| Chn Output Data[1] 22
Memory address i . Chn Output Data[2] 33
—N 22 Chn Output Data[3] 44
11 Input data
Data size 44 Read data I/O data Contents
33 Chn Input Data[0] 11
a . | > Chn Input Data[1] 22
Chn Input Data[2] 33
Chn Input Data[3] 44

|E| Precautions for Correct Use

The target I/O entries of the data storage order are Chn Input Data, Chn Output Data, UID, and
Select UID.

The order does not change in this setting for the other 1/O entries.

sbunyog uonesado nun z-L

N

J9plIO 9belois eyeq -g-/

NX-series RFID Units User’s Manual (Z401) 7-5



7 Setting RFID Units

7-2-5 RF Communications Speed

By changing the speed of communications with RF Tags, you can select whether to give priority to
secure communications or to performance.

Settings

Description

Default

Update timing

Normal Speed

By checking the UID code during communications with
an RF Tag, the communications quality can be stabi-
lized.

Although some amount of RF communications time
may be involved, mixing of data when multiple RF Tags
enter the communications area can be prevented.

High Speed

By omitting the checking of the UID code during com-
munications with an RF Tag, the RF communications
time can be shortened.

Standard

After the Unit is
restarted

7-2-6  Write Verify

When writing data to an RF Tag, you can select whether to automatically check the accuracy of the writ-

ten data.
Settings Description Default Update timing
Enable After data is written to an RF Tag, the data is read to Enable After the Unit is
verify the rewritten contents. ! restarted
Disable Verification is not performed after data is written to an
RF Tag.

*1. If verification shows that the read data is not the same as the write data, a RF Tag Verification Error response
is returned. The written data will not be changed. Write the original data again.

7-2-7 RF Communications Timeout

When using Auto or Repeat as the RF communications option, you can monitor the time when the RF
Tag moves and enters the communications area by specifying the upper limit for the wait time until the
detection of the RF Tag.

Settings Description Default Update timing
0 (Infinite) Time monitoring is not performed. 0 (Infinite) | After the Unit is
1 to 600,000 Time monitoring is performed. restarted
ms

The time period from when the RFID Unit starts executing a command until an RF Tag is detected is
measured. If an RF Tag is not detected before the timeout time expires, or if communications is not
complete, an RF Tag missing error response is returned.

7-2-8 Write Protect

By specifying the areas of an RF Tag memory in which it is not possible to write an RF Tag, data can be
protected from unnecessary writing.

Settings Description Default Update timing
Enable Data is protected by the write protect function. Enable After the Unit is
Disable Data is not protected by the write protect function. restarted
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7 Setting RFID Units

7-3 Setting the Divided Data Size

In certain cases, the input/output data is divided into pieces and sent over multiple cycles between the
CPU Unit or communications master and the RFID Unit. The size of data that is sent in one cycle is
called the Divided data size. The specific meaning of the divided data size depends on the system con-

figuration.
System Configuration Specific meaning of divided data size
CPU Unit connection I/O data size
EtherCAT Coupler Unit connection PDO data size
EtherNet/IP Coupler Unit Tag size of the tag data links

You can edit the 1/O allocation settings on the Support Software to set the divided data size to between
16 and 128 bytes for both inputs and outputs. You can adjust the divided data sizes to improve commu-
nications performance.

8215 eje@ papiAld oy} Bumes ¢-2
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Functions of the RFID Units

This section describes the functions of the RFID Units.

8-1

8-2

8-6

Operation Modes ............cciiiiiiiiinnnt it innannnneeenennn 8-3
8-1-1 Normal Mode . . ... ... . 8-3
8-1-2 TestMode . ... 8-4
RF Communications Option Function ............................. 8-5
8-2-1 Types of the RF Communications Option Function .................... 8-5
8-2-2 L1 T 1 8-6
8-2-3 AU . 8-7
8-2-4 Repeat ... ... . . e 8-8
8-2-5 FIFO Trigger . ..o e e 8-9
8-2-6 FIFORepeat . .. ..o e 8-10
8-2-7 Multi Trigger . ... 8-11
8-2-8 Multi Repeat .. ... ... . e 8-12
8-2-9 Selective . ... 8-13
Communications Command Function ............................ 8-14
8-3-1 Communications Commands . ............. ... 8-14
8-3-2 Memory Read Commands . ........ ... .. .ttt 8-15
8-3-3 Memory Write Commands . ... . 8-22
8-3-4 Memory Initialization Commands . ........... ... ... ... .. . . ... 8-27
8-3-5 Memory Copy Command . ......... ... 8-29
8-3-6 Bit Operation Commands ............ ... ... . i, 8-30
8-3-7 Data Calculation Commands ............ ... ... 8-33
8-3-8 Memory Life Management Commands ............. ... ... ... ...... 8-36
8-3-9 Data Restoration Command . ........ ... ... ... ... . . .. . . ... 8-38
8-3-10  Combining with the RF Communications Options .. .................. 8-39
8-3-11  ErrorCode Details ......... ... . 8-40
Write Protection Function .............. ... .. .o it 8-41
8-4-1 Standard Write Protection . ........ ... ... . .. . . . . 8-41
8-4-2 V600 Method Write Protection . ........ ... ... .. ... . . . ... 8-44
RF Tag Service Life Detection Function .......................... 8-49
8-5-1 Rewrite Count Addition Method ......... ... ... . ... ... . ... ... .. ... 8-49
8-5-2 Rewrite Count Subtraction Method . ... ...... ... .. .. ... ... ... .. ... 8-52
RF Tag Memory Error Detection Function ......................... 8-54
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8-7 RF Tag Memory Error Correction Function ........................ 8-55
8-8 TestCommand Function ................ ... . . iiiiiiiiianrnnnn. 8-56
8-8-1 TestCommands . ... e 8-56
8-8-2 MEASURE COMMUNICATIONS DISTANCE LEVEL .................. 8-57
8-8-3 MEASURE COMMUNICATIONS SUCCESSRATE ................... 8-58
8-8-4 MEASURE TRAVELING READING . ........ ... . i 8-59
8-8-5 MEASURE TRAVELINGWRITING . ..... ... ... . ... 8-60
8-8-6 MEASURE NOISE LEVEL . ... ... . e 8-61
8-8-7 Notification of Test Results by the Amplifier Indicator .. ................ 8-62
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8 Functions of the RFID Units

8-1 Operation Modes

An RFID Unit has two operation modes, namely the Normal mode and the Test mode.

These operation modes are switched with the help of the test switch provided on the front side of the
Unit.

The normal mode and the test mode are described below.

8-1-1 Normal Mode

This is an operation mode in which communications with an RF Tag are performed according to the
command instructions from a user program by exchanging data with the CPU Unit with the help of I/O

refreshing.
The RFID Unit can be switched to the normal mode by turning the test switch OFF.

Issue a command to the RFID Unit
from a device variable on a user
program in the CPU Unit

Start in the normal mode
with the test switch on

TE
i<

Input refreshing (Response)

the Unit set to OFF ®
= (factory default) o
TEST K
Output refreshing (Command) S
—_—> —> ON . §
Test switch
=
o
o
[
(7]

el

Acquire the communications
result from the input data

Output refreshing
(Command sent)

Input refresh
(Response received)

SPOAl [BWION L-L-8

14 | Communications process
|
T

I
RF Tag Pallet, etc.
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8 Functions of the RFID Units

8-1-2 Test Mode

This is a mode in which the RFID Unit autonomously tests (measures the communications distance

level) communications with an RF Tag.

Communications with an RF Tag can be easily checked even in an environment in which there is no
user program on the CPU Unit, and no support software This mode is useful in performing checks in an
RFID Unit during the installation of an antenna or RF Tag. The RFID Unit can be switched to the test

mode by turning the test switch ON.

Start in the test mode with
the test switch on the Unit
fra set to ON

TEST

[N

—> ON .
Test switch

B

The result of the communications

test can be checked from the

amplifier LED
i COMM I LV6/7D
1% NORM 1 [ V5/7A
E ERR LV4/76
: LV3/72
D \ LV2/71
LV1/70

RF Tag Pallet, etc.

|E| Precautions for Correct Use

* If you turn ON the test switch while a command is being executed on the RFID Unit in the
normal mode, the RFID Unit will switch to the test mode after the execution of the command

has ended.

* In the test mode, the command operating instructions are not received through 1/0O communi-
cations. Since the status TEST (test being executed) is ON, execute the command after

checking on the user program.
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8 Functions of the RFID Units

8-2 RF Communications Option Function

The RF communications option function is a function for specifying the operation sequence of the RFID
Unit during communications.

The types of the RF communications option function and the functioning of each type is described
below.

8-2-1 Types of the RF Communications Option Function

The RF communications option function is of the following eight types.

Option name Description
The RF Tag is stopped within the communications range, and communications are per-
Trigger formed by an external trigger.

Always one RF Tag is set in the communications range.
An RF Tag that moves into the antenna communications range is automatically detected
Auto and communications are performed.

Always one RF Tag is set in the communications range.

An RF Tag that moves into the antenna communications range is automatically detected
and communications are performed. Communications are performed with the RF Tags that
enter inside the communications range, one after another, until command execution is
aborted. Always one RF Tag is set in the communications range.

The RF Tag is stopped within the communications range, and communications are per-
formed by an external trigger. The operation of the RF Tags is prohibited after communica-
tions have ended. This RF communications option can be used when the interval between
two RF Tags is small. Always one operable RF Tag is set in the communications range.

An RF Tag that moves into the antenna communications range is automatically detected
and communications are performed. Communications are performed with the RF Tags that
enter inside the communications range, one after another, until command execution is
aborted. The operation of the RF Tags is prohibited after communications have ended. This
RF communications option can be used when the interval between two RF Tags is small.
Always one operable RF Tag is set in the communications range.

Multiple RF Tags are stopped within the communications range, and communications are
performed by an external trigger.

Multiple RF Tags that move into the antenna communications range are automatically
detected and communications are performed. Communications are performed with the RF
Tags that enter inside the communications range, one after another, until command execu-
tion is aborted.

Multiple RF Tags are stopped within the communications range, and communications are
Selective performed by an external trigger. Among the RF Tags that exist in the communications
range, communications are performed with only the RF Tag for which the UID is specified.

Repeat

FIFO trigger

uonoung uondo suonesIUNWWO) 4y Z-8

FIFO repeat

Multi trigger

Multi repeat

II Precautions for Correct Use

* You cannot use the FIFO trigger/FIFO repeat, multi trigger, and multi repeat options during
communications with an RF Tag (V680-D1KPU).

* When the Selective RF communications option is used, acquire the communications target
RF Tag by reading the UID of the RF Tag beforehand.

uonoun4 uondo suonesuNWwon 4y ay) jo sadAl |-z-8
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8 Functions of the RFID Units

8-2-2 Trigger

In the Trigger RF communications option, communications are performed with the RF Tag by setting the
Command Execution bit of the operation command from FALSE to TRUE. The command execution
ends when communications with the RF Tag end. If there is no RF Tag in the antenna communications
range, the command ends in an error, and the RF communications error RF Tag Missing Error is
returned as a response. Operate the Command Execution bit by checking the existence of the RF Tag
by a sensor, etc.

Communication is performed
with the RF Tag in the
communications range when
command execution is

RF Tlag: instructed.

t Communications range

y
U L]
Antenna ‘ :_
Command Execution (EXE) |\ ;]
i_l / /
Command Busy (BUSY) L

| i RF Tag communications result |
! 1

i i RF Tag missing error
Error End (ERR) ! l_ 9 9

Communications state |In progress Detecting
RF Tag within communications range | RF Tag |

Normal End (NORM)
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8 Functions of the RFID Units

8-2-3 Auto

In the Auto RF communications option, communications are performed by the automatic detection of
the existence of the RF Tag after setting the Command Execution bit of the operation command from
FALSE to TRUE. Therefore, there is no need to detect the existence of an RF Tag as in the case of the
Trigger RF communications option. The command execution ends when communications with the RF
Tag end. Moreover, during the RF Tag waiting period, the command execution can be ended by setting
the Command Execution bit from TRUE to FALSE.

Communications start when it is

detected that the RF Tag has
entered the communications
/ range.
RF Tag
RF Tag

Antenna

Command Execution (EXE) |\ \ I
! v

Command Busy (BUSY)

v RF Tag communications

[ ] result '

Normal End (NORM)

Error End (ERR)

Communications state ' ERF Tag waitingal In progressl
RF Tag within RF Tag

communications range

RF Tag waiting Truncation

|E| Precautions for Correct Use

In the Auto RF communications option, since the existence of an RF Tag is detected automati-
cally, the RF communications error RF Tag Missing Error is not returned as a response. How-
ever, if the time is specified in the Unit operation setting RF Communications Timeout, then the
RF Tag Missing Error is returned as a response when the timeout period gets over.

NX-series RFID Units User’s Manual (Z401) 8-7
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8 Functions of the RFID Units

8-2-4 Repeat

In the Repeat RF communications option, communications are repeatedly performed by automatically
detecting the entry of an RF Tag in the communications range after setting the Command execution bit
of the operation command from FALSE to TRUE.

Unlike the Aufo RF communications option, the entry of the next RF Tag is awaited after the communi-
cations with an RF Tag have ended. Communications are not performed until an RF Tag with which
communications have already been performed moves out of the communications range. By changing
the Command Execution bit from TRUE to FALSE, the command execution used for repeated commu-
nications is ended.

Communications start

when it is detected that
the RF Tag has entered
RF Tag (B) RF Tag (A) the communications range.
—] e 5 —
T/l Communications range
______________ - et

Antenna

|

Command Execution (EXE)

Refresh Count Response (CNTR) | 0 X 1 2\( 2 )’(h 3 X 0 |
Command Busy (BUSY) /\ /\ / |
1 AN [
Refresh Count (CNT) LXO X1 X 2 X 3 X0 [

1 1 1

' RF Tag A RF Tag B RF Tag C
Normal End (NORM) ! | communications result communications result lcommunications result
1 ! '
N ' 1 1 1
1
1
1
)

Error End (ERR) 2

1
RF Tag waiting RF Tag waiting | RF Tag waitingl | RF Tag waiting ] Truncation
Communications state -I'” progreslen progress fin progress |

[ RFTaga | [ RFTagB | | RFTagc |

RF Tag within communications range

El Precautions for Correct Use

In the Repeat RF communications option, since the existence of an RF Tag is detected auto-
matically, the communications error RF Tag Missing Error is not returned as a response. How-
ever, if the time is specified in the Unit operation setting RF Communications Timeout, then the
RF Tag Missing Error is returned as a response when the timeout period gets over.
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8 Functions of the RFID Units

8-2-5 FIFO Trigger

When the FIFO trigger RF communications option is specified, communications are performed with the
RF Tag by setting the Command Execution bit of the operation command from FALSE to TRUE. The
command execution ends when communications with the RF Tag end. Since an RF Tag with which
communications have ended is in an operation-prohibited state, no operation is performed until it
moves out of the communications range. Even if an RF Tag that is in the operation-prohibited state is
present inside the communications range, it is possible to communicate with the next RF Tag.

If there is no RF Tag in the antenna communications range, the command ends in an error, and the RF
communications error RF Tag Missing Error is returned as a response. Operate the Command Execu-
tion bit by checking the existence of the RF Tag by a sensor, etc.

Communication is performed with

the RF Tag in the communications
range when command execution is
instructed. If an RF Tag does not
exist, an RF Tag missing error occurs.

RF Tag indicating that

communlcatlons have ended
and operation is restricted
RF Tag

[ < — [ e | [ =9 b gl m— = |

Communications range

|

Antenna
Command Execution (EXE)

U
A
— ¥ —|/ v
Command Busy (BUSY) ! 1

— RF Tag A RF Tag B !
| |communications result | | communications result

! ' RF Tag

uoyjoung uondp suopedUNWWO) 4y Z-8

Normal End (NORM)

e i

1
1 missing error

Error End (ERR)

Communications result |In progressl Iln progressl I Detectingl

RF Tag within RF Tag A Operation restricted .
communications range T e .
RF Tag B Operation restricted |

|E| Precautions for Correct Use

* If you are using the V680-D2KFUII or the V680S-DOLIFUIO, the RF communications
speed is standard during FIFO trigger regardless of the contents of the Unit operation set-
tings.

» The FIFO trigger RF communications option cannot be used for communicating with the
V680-D1KPOIC.

186611 0414 5-2-8

@ Additional Information

If you want to communicate with an RF Tag that is already in an operation-prohibited state, exe-
cute the communications command by setting the RF communications option to Trigger so that
the antenna output stops and the operation-prohibited state is canceled, and communications
can again be performed.
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8 Functions of the RFID Units

8-2-6 FIFO Repeat

In the FIFO repeat RF communications option, communications are repeatedly performed by automati-
cally detecting the entry of an RF Tag in the communications range after setting the Command Execu-
tion bit of the operation command from FALSE to TRUE. Since an RF Tag with which communications
have ended is in an operation-prohibited state, no operation is performed until it moves out of the com-
munications range. Even if an RF Tag that is in the operation-prohibited state is present inside the com-
munications range, it is possible to communicate with the next RF Tag.

Unlike the FIFO trigger RF communications option, the entry of the next RF Tag is awaited after the
communications with an RF Tag have ended. By setting the Command Execution bit from TRUE to
FALSE, the command execution used for repeated communications is ended.

RF Tag indicating

communications have ended

and operation is restricted
RF Tag

Communications start
when it is detected that

the RF Tag has entered
the communications range.

that

= gl m— |

U L
Antenna I‘— ;:P

1/1 Communications range

Command Execution (EXE)

Refresh Count Response (CNTR) | )< 0 %1 2\(2 )/(|\3 XO |
Command Busy (BUSY) '/\ {/\\ '/ !

Refresh Count (CNT) [ X0 X1 X 2 X3 Xo [
Normal End (NORM) AT (AT AT |

Error End (ERR)

Communications state

1
1
it it iti iti H Truncation
RF Tag waiting [in progress RF Tag waiting In progress|. RF Tag Wamng!ﬂetectinn! RF Tag waiting .

RF Tag within communications range

--------- 1
RF Tag A | Operation restricted: RF Tag C  |operation st

|E| Precautions for Correct Use

* If you are using the V680-D2KFII or the V680S-DLILIFLIL, the RF communications
speed is standard during FIFO repeat regardless of the contents of the Unit operation set-

tings.

» The FIFO repeat RF communications option cannot be used for communicating with the

V680-D1KPLL.

* In the FIFO repeat RF communications option, since the existence of an RF Tag is detected
automatically, the RF communications error RF Tag Missing Error is not returned as a
response. However, if the time is specified in the Unit operation setting RF Communications
Timeout, then the RF Tag Missing Error is returned as a response when the timeout period

gets over.
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8 Functions of the RFID Units

% Additional Information

If you want to communicate with an RF Tag that is already in an operation-prohibited state, exe-
cute the communications command by setting the RF communications option to Trigger so that
the antenna output stops and the operation-prohibited state is canceled, and communications
can again be performed.

8-2-7 Multi Trigger

When the Multi trigger RF communications option is specified, communications are performed with mul-
tiple RF Tags by setting the Command Execution bit of the operation command from FALSE to TRUE.
A response is returned sequentially each time communications with an RF Tag present in the antenna
communications range ends. The command execution ends when communications with all RF Tags in
the communications range have ended.

Communication is performed with the

multiple RF Tags in the communications
range when command execution is instructed.
If an RF Tag does not exist, an RF Tag
missing error occurs.

Antenna ‘ k
Command Execution (EXE) l\ i‘l
D) X1 X2 X3 Xo |
Refresh Count Response (CNTR) : " A o £ :
Command Busy (BUSY) — i | /\ /[ \ / '

N N i
Refresh Count (CNT) [___XO 521 \ ﬂZz N X3

'

1

1 1 ]

RF Tag Aresult S \RF Tag B resulty \RF Tag C result}
H L)

1

1

Normal End (NORM)

Error End (ERR)

1
1
1
TV
|In progress Bl |In progress Cl Detecting |

1
. In progress A|
Communications state
. o [ RF Tag A [
RF Tag within communications range
[ RF Tag B [
[ RF Tag C [

El Precautions for Correct Use

* If you are using the V680-D2KF[1] or the V680S-DICIFI], the RF communications
speed is standard during multi trigger regardless of the contents of the Unit operation set-
tings.

» The Multi trigger RF communications option cannot be used for communicating with the
V680-D1KPLOIO.

NX-series RFID Units User’s Manual (Z401) 8-11
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8 Functions of the RFID Units

8-2-8 Multi Repeat

In the Multi repeat RF communications option, communications are repeatedly performed by automati-
cally detecting the entry of multiple RF Tags in the communications range after setting the Command
Execution bit of the operation command from FALSE to TRUE. A response is returned sequentially
each time communications with an RF Tag present in the antenna communications range ends. The
command execution ends when communications with all RF Tags in the communications range have
ended. Communications are not performed until an RF Tag with which communications have already
been performed moves out of the communications range. By setting the Command Execution bit from
TRUE to FALSE, the command execution used for repeated communications is ended.

Communications start
when it is detected that
the RF Tag has entered
the communications
range.

Antenna

Command Execution (EXE) l

Refresh Count Response (CNTR) |_%Q ¥ 1 X2 %3 X0 |
T
/\

| ™1
Command Busy (BUSY) ! l/ \\ /[ |

Refresh Count (CNT) [ Xo )l:(»] \\ Xz N\ *3 \| ).(0 [

Normal End (NORM) [RFTagAresul\ | RFTagBresut \ |RFTagC resut

] 1 L) ]
Error End (ERR) : \ \: :
! i i it Truncation
WRF Tag waiting In progress Al |In progress B !L(F Tag wa|t|ng!|n progress (\! RF Tag waiting

Communications state

RF Tag within communications range I RF Tag A |

| RF Tag B |

RF Tag C

|E| Precautions for Correct Use

* If you are using the V680-D2KFII or the V680S-DLILIFLIL, the RF communications
speed is standard during multi repeat regardless of the contents of the Unit operation set-
tings.

» The Multi repeat RF communications option cannot be used for communicating with the
V680-D1KPLI.

* In the Multi repeat RF communications option, since the existence of an RF Tag is detected
automatically, the communications error RF Tag Missing Error is not returned as a response.
However, if the time is specified in the Unit operation setting RF Communications Timeout,
then the RF Tag Missing Error is returned as a response when the timeout period gets over.
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8 Functions of the RFID Units

8-2-9 Selective

When the Selective RF communications option has been specified, communications are performed
with only the RF Tag for which the UID is specified from among the multiple RF Tags that exist in the
antenna communications range, after setting the Command Execution bit of the operation command
from FALSE to TRUE. If the RF Tag having the specified UID is not present in the antenna communica-
tions range, the command ends in an error, and the RF communications error RF Tag Missing Error is
returned as a response.

Among the multiple RF
Tags that exist in the
antenna communications
range, communications
are performed with only
the RF Tag for which the

— UID is specified by the
RF Tag command.
—
t/‘
Antenna | g:

Command Execution (EXE) A N

/ /

Select UID (Select UID) | X\A / X\B /

1

Command Busy (BUSY) |

RF Tag A communications
result

\
l

|—| RF Tag missing error

Normal End (NORM)

Error End (ERR)

Communications state In progress In progress

uonoung uondo suonesIUNWWO) 4y Z-8

RF Tag within communications range RF Tag A RF Tag Y

RF Tag X RF Tag Z

B

SAOBI9S 6-¢-8

El Precautions for Correct Use

The Selective RF communications option cannot be used for communicating with the
V680-D1KPLOI.
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8 Functions of the RFID Units

8-3 Communications Command Function

8-3-1

The communications command function is a function by which the RFID Unit reads or writes the mem-
ory for an RF Tag present in the antenna communications range. The RFID Unit is instructed to perform
various read/write operations by the communications command.

A list of the communications commands and the details of each command are described below.

Communications Commands
The list of the communications commands is described below.
e Command o
Classification Command name code Description

Memory read READ UID 0100 Reads the UID from the RF Tag.

READ DATA (Normal) 0101 Reads the data from the RF Tag.

READ DATA (With error 0102 Reads the data and check code from the

detection) RF Tag, and detects errors in the data.

READ DATA (With error cor- | 0103 Reads the data and check code from the

rection) RF Tag, and detects errors in the data and
also corrects 1-bit errors.

Memory write WRITE DATA (Normal) 0201 Writes data to the RF Tag.

WRITE DATA (With error 0202 Writes data and the check code for error

detection) detection to the RF Tag.

WRITE DATA (With error cor- | 0203 Writes data and the check code for error

rection) correction to the RF Tag.

Memory initial- | DATA FILL (Bytes) 0301 Fills the memory of the RF Tag with the

ization DATA FILL (Words) 0302 specified data.

Memory copy COPY DATA 0400 Writes the data of the RF Tag read by the
commanded antenna to an RF Tag present
in the communications range of another
channel antenna.

Bit operation SET BIT 0500 Sets only the specified bit of the data of an
RF Tag to “1”.

CLEAR BIT 0501 Sets only the specified bit of the data of an
RF Tag to “0”.

MASK BIT WRITE 0502 Protects (masks) the data that is not to be
rewritten from the data of the RF Tag, and
then writes the data.

Data calculation | UNSIGNED INTEGER ADDI- | 0600 Writes the added calculation results to the

TION data of an RF Tag.

SIGNED INTEGER ADDI- 0601

TION

UNSIGNED INTEGER SUB- | 0602 Writes the subtracted calculation results to

TRACTION the data of an RF Tag.

SIGNED INTEGER SUB- 0603

TRACTION
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8 Functions of the RFID Units

Command
code
0701

Classification Command name Description

Adds the rewrite count of the RF Tag, and
judges if it has reached the maximum
rewrite count.

REWRITE COUNT ADDI-
TION

Memory life
management

(The judgment is based upon whether the
rewrite count of 100,000 times specified for

an EEPROM RF Tag has been reached.)

REWRITE COUNT SUB-
TRACTION

0702

Subtracts the rewrite count set in the RF
Tag, and judges if it has reached the maxi-
mum rewrite count. (The judgment is
based upon whether the remaining rewrite
count has change to 0.)

Data Resto-
ration

RESTORE DATA

0800

Restores the data of an RF Tag from which
the data could have been lost.

8-3-2 Memory Read Commands

Each of the following memory read commands will be described below.
« READ UID

- READ DATA (Normal)

+ READ DATA (With error detection)
» READ DATA (With error correction)

Furthermore, the case of reading data by performing division transfer of the input data is also
described.

| READ UD

Reads the UID from the RF Tag.

Operation com-

RF communica-

Command code

Memory address

Data size

mand tions option
Used Used 0100 hex 0 (Not used) 0 (Not used)
Output area il ST Output SID Input SID Output data 1 to 8 Select UID
Response response

Used by the RF
communications
option

0 (Not used)

0 (Not used)

00 hex (Not used)

Used by the RF
communications
option

Measurement

Status Refresh Count Response code result Input SID
Used Used by the RF Error code 0 (Not used) 0 (Not used)
communications
| " option
nput area oy : - " : .
Output SID Additional infor- Add_ltlonal infor Addlt.lonal |n.for
Input data 1 to 8 . mation (RF com- mation (Noise
response mation (UID) . ]
munications time) level)
0 (Not used) UID data UID data 0 to 65535 ms 0to 99
(8 bytes) (8 bytes)
NX-series RFID Units User’s Manual (Z401) 8-15
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8 Functions of the RFID Units

Offset

RF Tag memory (UID area)

+1
+2
+3
+4
+5
+6
+7

7bit

Obit

66

55

44

33

22

11

05

EO

Input data
I/O data Specification
Chn Input Data[0] 66
Chn Input Data[1] 55
Chn Input Data[2] 44
Chn Input Data[3] 33
Chn Input Data[4] 22
Chn Input Data[5] 11
Chn Input Data[6] 05
Chn Input Data[7] EO

NX-series RFID Units User’s Manual (Z401)



]| READ DATA (Normal)

8 Functions of the RFID Units

Reads the data from the RF Tag.

Operation com-

RF communica-

. . Command code Memory address Data size
mand tions option
Used Used 0101 hex 0 to 65535 0to 8192
Output area Refresh Count Output SID Input SID Output data 1 to 8 Select UID
Response response
Used by the RF 0 (Not used) 0to 5121 00 hex (Not used) | Used by the RF

communications
option

communications
option

Measurement

Status Refresh Count Response code result Input SID
Used Used by the RF Error code 0 (Not used) 0to 512"
communications
| . option

nput area oy - - = - n

Output SID Additional infor- Adcl_ltlonal infor Addlt.lonal |r!for

Input data 1 to 8 . mation (RF com- mation (Noise
response mation (UID) ... . e
munications time) level) @
0 (Not used) Read data UID data 0 to 65535 ms 0to 99 §
(1 to 128 bytes) (8 bytes) g
*1. Used when data is read by performing division transfer of the input data. §
§".
RF Tag memory 2
RF Tag address 7bit Obit g
3
0 S
Q.
1 g
' ; Input data 3
T , )
=]

Memory addiS,SN 11 I/O data Contents
22 Chn Input Data[0] 11
Data size 33 I:: > Chn Input Data[1] 22
Chn Input Data[2
7 n Input Data[2] 33 z
1 1 Chn Input Data[3] 44 )
1 : =
[]
3
=]
<
Py
(]
a
@)
o
3
3
[\
2
(2]
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8 Functions of the RFID Units

I READ DATA (With Error Detection)

Reads the data and check code from the RF Tag, and detects errors in the data.

Output area

Operation com-

RF communica-

. . Command code Memory address Data size
mand tions option
Used Used 0102 hex 0 to 65533 110 8190
Refresh Count Output SID Input SID Output data 1 to 8 Select UID
Response response
Used by the RF 0 (Not used) 0to 512" 00 hex (Not used) | Used by the RF

communications
option

communications
option

Input area

Status Refresh Count Response code Mea:eu;:::‘ ent Input SID

Used Used by the RF Error code 0 (Not used) 0to 512*1
communications
option

Output SID Additional infor- Adc!ltlonal infor- Addlt_lonal |r!for-
Input data 1 to 8 . mation (RF com- mation (Noise
response mation (UID) .. .
munications time) level)

0 (Not used) Read data UID data 0 to 65535 ms 0to 99

(1 to 128 bytes) (8 bytes)

*1. Used when data is read by performing division transfer of the input data.

The two bytes after the area to be read are set as the check code (CRC code), which are verified during
data reading.

If verification shows a mismatch, the RF communications error RF Tag Data Error is returned as a
response.

Memory address

RF Tag memory
RF Tag address  7bit

Obit

0
1
—N 11
22
- Read
Data size 33
44

CRC (upper)

CRC (lower)

target area

—

Check code area
(2 bytes)

Input data
I/0 data Contents
Chn Input Data[0] 1
Chn Input Data[1] 22
Chn Input Data[2] 33
Chn Input Data[3] 44
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I READ DATA (With Error Correction)

8 Functions of the RFID Units

Reads the data and check code from the RF Tag, and detects errors in the data and also corrects 1-bit
errors.

Output area

Operation com-

RF communica-

. . Command code Memory address Data size
mand tions option
Used Used 0103 hex 0 to 65530 110 510
Refresh Count Output SID Input SID Output data 1 to 8 Select UID
Response response
Used by the RF 0 (Not used) 0to 32" 00 hex (Not used) | Used by the RF

communications
option

communications
option

Input area

Status Refresh Count Response code Mea:eusr:;: ent Input SID

Used Used by the RF Error code 0 (Not used) 0to 321
communications
option

Output SID Additional infor- Add_ltlonal infor- Addlt.lonal |r!for-
Input data 1 to 8 . mation (RF com- mation (Noise
response mation (UID) .. .
munications time) level)

0 (Not used) Read data UID data 0 to 65535 ms 0to 99

(1 to 128 bytes) (8 bytes)

*1. Used when data is read by performing division transfer of the input data.

The five bytes after the area to be read are set as the check code (ECC code), which are verified during
data reading.

If verification shows a mismatch, or if 1-bit is garbled, error correction is performed. At this time, the
data is read, and the RF communications warning RF Tag Data Correction is returned as a response. In
the case of a 2-bit garbled error, the RF communications error RF Tag Data Error is returned as a
response.

RF Tag memory

uoI}oUN4 PUBWILLIOY SUOHBIIUNWWOY ¢€-8

RF Tag address  7bit Obit
0 2
Y
1 =
' ! Input data 3
Memory address ' LN <
»N 1 I/0 data Contents d
D
Chn Input Data[0] 11 5
22 | Read g
Data size 33 target area Chn Input Data[1] 22 =
35
44 Chn Input Data[2] 33 2
ECC (upper) h Chn Input Data[3] 44
: | Check code area
(5 bytes)
ECC (lower)
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8 Functions of the RFID Units

I When Data Is Read by Performing Division Transfer of the Input Data

In order to read data that is larger in capacity than the I/O entry, the input data that is divided by using
the input SID and input SID response is sequentially received. The RFID Unit must confirm that the
transmitted input data has been properly received by the CPU Unit or the communications master. The
I/0 entries used for this purpose are Input SID and Input SID Response. The default value of these
entries is 0. Confirm that the RFID unit has increment the Input SID, and then get the input data. Also,
Increment the Input SID Response, and receive the next input data. During division transfer, the RFID
Units communicate in parallel with the RF Tags.

® Communicating with One RF Tag
(RF Communications Option: Trigger, Auto, FIFO trigger or Selective)

+ Timing Chart for Normal End

When receiving the last input data, the Input SID is incremented and the Normal End (NORM) bit

changes to TRUE.

A

Command Execution (EXE) H,

Input SID Response | . 0 X1 X 2 X 3 X\ 4 |
AL AL AL
Command Busy (BUSY) 1 ~ \ ~ \ ~ ] / \
v ] T ] 7 S
Input SID i

npu |0 ; X‘I X 2 %3 4 A 0 |
Input data | X Data#1 X Data#2 X Data#3 Y Data #4 |

Normal End (NORM)

Error End (ERR)

Communications state

In progress |

RF Tag within communications range

RF Tag |

« Timing Chart for Error End

If communications with the RF tag fail before receiving the last input data, the Error End (ERR) bit
changes to TRUE. At this time, The Input SID will not be incremented.

Command Execution (EXE) |

ol

, yam
Input SID Response | 0 X 1 X 2 X 3 ‘ |
N N N
Command Busy (BUSY) 1 ~\ ~\ ~\__ 1| / \
[\ [ [ [ N
Input SID : Y

nputSID fJo 1 Y2 \X 3 AV \\):K 0 |
Input data | X Data#1 XData#2 X Data#3 | \ |

Normal End (NORM)

Error End (ERR)

Communications state

In progress

RF Tag within communications range |

RF Tag

ﬁmmunicati\&%
Error
W

NX-series RFID Units User’s Manual (Z401)



8 Functions of the RFID Units

® Communicating with Multiple RF Tag (RF Communications Option: Multi Trigger),
Also Communicating Repeatedly with RF Tag (RF Communications Option:
Repeat, FIFO Repeat or Multi Repeat)

+ Timing Chart for Normal End
When receiving the last input data of an RF tag, the Normal End (NORM) bit changes to TRUE at
the same time the Input SID and the Refresh Count are incremented. To receive the input data of
the next RF tag, increment the Refresh Count Response and set the Input SID Response to 0.

Command Execution (EXE) |

Input SID Response | X0 X1 X2 X 3 X0 X1 X2 X3 X0
T AT A \ AT M AT \ N

Refresh Count Response ]_X D J/ \ J/ \ %1 // \ J/ \ J/ \ X‘Z //

Command Busy (BUSY) / §M/ }I/I/ \\\}/ X,/ L/ \\\i/

|

|

|

, \f |

mputsibjlo  + X1 X2 X3 X0 X1 ‘g@ X3 X0 |
|

|

|

RF Tag A RF Tag A RF Tag A RF Tag B RF Tag B RF Tag B
InPUt data | x Data #1 x Data #2 x Data #3 x Data #1 x Data #2 x Data #3

Refresh Count [ 0 2

Normal End (NORM)

-F - - —P]

Error End (ERR)

In progress | RF Tag waiting | In progress | RF Tag waiting

RF Tag within communications range | RF Tag A | | RF Tag B |

Communications state

» Timing Chart for Error End
If communications with the RF tag fail before receiving the last input data of an RF tag, the Error End (ERR)
bit changes to TRUE at the same time the Refresh Count is incremented. At this time, The Input SID
will not be incremented. To receive the input data of the next RF tag, increment the Refresh Count Response
and set the Input SID Response to 0.

uoIjo2uUN4 pUBWIWOY SUOKEIIUNWWOY) ¢-8

Command Execution (EXE) |

Input SID Response | X0 X1 X2
. M M

0

. |

Refresh Count Response [ X0 |\ JA X1 \ \ A X2 /

A Z A /. MM /.
Command Busy (BUSY) [\ T\/ \[ [\
— V] v 3 Y Y ¥

Input SID|0 1 X1 XZ / XO X‘] &2 X3 XO

input datal Yo N e e e

X2

Refresh Countl 0 '
|
I

Communications state In progress LMJ In progress %

—/ \—
RF Tag within communications range | RF Tag A fcﬁg‘rm“”ica“ons % RF Tag B |

| M

X1 X2 X3 Xo
7\ \ I

—{op<

bt

Normal End (NORM)

Error End (ERR)

SpuewWWO) pesy KJOUJGW €8
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8 Functions of the RFID Units

8-3-3 Memory Write Commands

Each of the following memory write commands will be described below.

« WRITE DATA (Normal)

« WRITE DATA (With error detection)
+ WRITE DATA (With error correction)

Furthermore, the case of writing data by performing division transfer of the output data is also
described.

] WRITE DATA (Normal)

Writes data to the RF Tag.

Output area

Operation com-

RF communica-

. . Command code Memory address Data size
mand tions option
Used Used 0201 hex 0 to 65535 1to 8192
(Max. 8 kbytes)
Refresh Count Output SID Input SID Output data 1 to 8 Select UID
Response response
Used by the RF 0to 5121 0 (Not used) Write data Used by the RF

communications
option

(1 to 128 bytes)

communications
option

Status Refresh Count Response code Mea:eu;:;:i ent Input SID
Used Used by the RF Error code 0 (Not used) 0 (Not used)
communications
| ’ option
nput area o - . oy - .
Output SID Additional infor- Add.ltlonal infor Addlt.lonal |r!for
Input data 1 to 8 . mation (RF com- mation (Noise
response mation (UID) s . .
munications time) level)
0to 5121 00 hex (Not used) | UID data 0 to 65535 ms 0to 99
(8 bytes)
*1. Used when data is written by performing division transfer of the output data.
RF Tag memory
RF Tag address 7hit Obit
0
1
Output data
Memory addrlss» 11 |/O data Contents
Chn Output Data[0] 11
22
Data size = <:| Chn Output Data[1] 22
Chn Output Data[2 33
44 p 2]
1 . Chn Output Data[3] 44
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I WRITE DATA (With Error Detection)

8 Functions of the RFID Units

Writes data and the check code for error detection to the RF Tag.

Output area

Operation com-

RF communica-

communications
option

(1 to 128 bytes)

. . Command code Memory address Data size
mand tions option
Used Used 0202 hex 0 to 65533 110 8190
Refresh Count Output SID Input SID Output data 1 to 8 Select UID
Response response
Used by the RF 0to 512" 0 (Not used) Write data Used by the RF

communications
option

Input area

Status Refresh Count Response code Mea:eusr:;: ent Input SID
Used Used by the RF Error code 0 (Not used) 0 (Not used)
communications
option
Output SID Additional infor- Adcl_ltlonal infor- Addlt.lonal |r!for-
Input data 1 to 8 . mation (RF com- mation (Noise
response mation (UID) .. .
munications time) level)
0to 5121 00 hex (Not used) | UID data 0 to 65535 ms 0to 99
(8 bytes)

*1. Used when data is written by performing division transfer of the output data.

The two bytes after the area to be written are set as the check code (CRC code), and the check code is
generated from the write data and written together.

RF Tag memory

uoI}oUN4 PUBWILLIOY SUOHBIIUNWWOY ¢€-8

RF Tag address 7bit Obit
0
1
v ! Output data
Memory address i ) /O data Contents
— 11 ®
Chn Output Data[0] 11 )
22 » o
_ - Writing Chn Output Data[1] 22 =
Data size 33 target area 3
Chn Output Data[2] 33 S
44
4 Chn Output Data[3] 44 2
CRC (upper) | Check code o
o
CRC (lower) | area (2 bytes) g
1 Q
1 ' 3
; 7
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8 Functions of the RFID Units

I WRITE DATA (With Error Correction)

Writes data and the check code for error correction to the RF Tag.

Output area

Operation com-

RF communica-

. . Command code Memory address Data size
mand tions option
Used Used 0203 hex 0 to 65530 110 510
Refresh Count Output SID Input SID Output data 1 to 8 Select UID
Response response
Used by the RF 0to 32" 0 (Not used) Write data Used by the RF

communications
option

(1 to 128 bytes)

communications
option

Input area

Status Refresh Count Response code Mea:eusr::tn ent Input SID
Used Used by the RF Error code 0 (Not used) 0 (Not used)
communications
option
Output SID Additional infor- Adc!ltlonal infor- Addlt_lonal |r!for-
Input data 1 to 8 . mation (RF com- mation (Noise
response mation (UID) .. .
munications time) level)
0to 321 00 hex (Not used) | UID data 0 to 65535 ms 0to 99
(8 bytes)

*1. Used when data is written by performing division transfer of the output data.

The five bytes after the area to be written are set as the check code (ECC), and the check code is gen-
erated from the write data and written together.

Memory address

RF Tag memory

RF Tag address 7bit Obit
0
1
>N 11 ]
22
Data size 33 I
44

8-24

ECC (upper)

ECC (lower)

Writing

target area

Check code
area (2 bytes)

Output data
I/O data Contents
Chn Output Data[0] 11
<_| Chn Output Data[1] 22
Chn Output Data[2] 33
Chn Output Data[3] 44
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8 Functions of the RFID Units

When Data Is Written by Performing Division Transfer of the Output
Data

In order to write data that is larger in capacity than the I/O entry, the output data is divided by using the
output SID and output SID response, and then sequentially transmitted. The CPU Unit or communica-
tions master must confirm that the transmitted output data has been properly received by the RFID Unit.
The I/O entries used for this purpose are Output SID and Output SID Response. Increment the Output SID
together with transfer of output data. Confirm that the RFID unit has incremented the Output SID Response
and transmit the next Output data. During division transfer, the RFID Units communicate in parallel with
the RF Tags.

® Communicating with One RF Tag
(RF Communications Option: Trigger, Auto, FIFO trigger or Selective)

» Timing Chart for Normal End
When writing of the last output data to the RF Tag has ended, the Normal End (NORM) bit changes to TRUE.

Command Execution (EXE) I,
O

Output SID [ K 4 X2 X3 X4 j\ | -

Output data [ X Data #1 Data#2 X Data #3 X\Data #4 /\ | z

Command Busy (BUSY) ‘\ \ \ | // \ §

4 4 v v 7 2

Output SID Response | 0 X 1 X2 X3 X4 0 | 2
Normal End (NORM) i g'

Error End (ERR) §
Communications state | In progress | §

RF Tag within communications range | RF Tag | %
 Timing Chart for Error End g.
=]

If communications with the RF tag fail before writing the last output data, the Error End (ERR) bit changes to

TRUE.
Command Execution (EXE) L
| N
Output SID [ ¥4 X 2 X 3 )1(4 /,\ |
Output data [ X0ata #1 Data#2 X Data#3 X\Data 44 /\ |
A
Command Busy (BUSY) \ \ | // \\

4 :\v v v :
Output SID Response | 0 X 1 X2 X3 X4 i %0 |

Normal End (NORM)

Error End (ERR)

SpUBLIWOY SN AlIOWS|\ €-6-9

Communications state | In progress |
icat
RF Tag within communications range | RF Tag |§$jrmumca Bn%
A~

EI Precautions for Correct Use

* When the value of Output SID is other than 1 at the time of start of command execution, the
Error End bit of the status changes to TRUE, and the error code Invalid Command Parameter
is returned. Be sure to set the value to the default value of 1.

» Even if the RFID unit detects a communication error during the divided transfer of output
data, it does not error ended. It error ends after transmission of all output data is completed.
Be sure to transmit up to the last output data.
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8 Functions of the RFID Units

® Communicating with Multiple RF Tag (RF Communications Option: Multi Trigger),
Also Communicating Repeatedly with RF Tag (RF Communications Option:
Repeat, FIFO Repeat or Multi Repeat)

* Timing Chart for Normal End

When writing of the last output data to the RF tag has ended, the Normal End (NORM) bit changes to TRUE
at the same time the Refresh Count is incremented. In order to write output data to the next RF tag, incre-
ment the Refresh Count Response.

Command Execution (EXE) |

Output SID 1 X2 X3 |
Output data | z Data #1 X Data #2 XData #3 |
| /)
Refresh Count Response | X D /\ //t X 1 X2 |
Command Busy (BUSY) ‘\/ \\ / f |
02 [\ / -
Output SID Response [ 0 X1 X2 X3/ |
I

Normal End (NORM) l

[
Refresh Count | 0 X'] )5(2 |

Error End (ERR) :

In progress | RF Tag waiting | In progress | RF Tag waiting

RF Tag within communications range | RF Tag A | | RF Tag B |

Communications state

« Timing Chart for Error End

If communications with the RF tag fail before writing the last output data, the Error End (ERR) bit changes to
TRUE at the same time the Refresh Count is incremented. In order to write output data to the next RF tag,
increment the Refresh Count Response.

Command Execution (EXE) ! |
Output SID | 2‘1 X2  ¥Xs3 |

Output data | z \Data #1 XData #2 XData #3 |
/)

Refresh Count Response | X D /\ //t X1 X2 |
Command Busy (BUSY) / \\/ \\ / f |
[\2 [\ . Vd
Output SID Response [ 0 X1 X2 X3/ [ |
|

Normal End (NORM)

Refresh Count | 0 X'] )5(2 |
I
|

Error End (ERR) :

Communications state In progress J@RF\WJ In progress L%

-
RF Tag within communications range | RF Tag A ?r?rm“”'ca I\@ RF Tag B |
A~

|E| Precautions for Correct Use

* When the value of Output SID is other than 1 at the time of start of command execution, the
Error End bit of the status changes to TRUE, and the error code Invalid Command Parameter
is returned. Be sure to set the value to the default value of 1.

» Even if the RFID unit detects a communication error during the divided transfer of output
data, it does not error ended. It error ends after transmission of all output data is completed.
Be sure to transmit up to the last output data.
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8-3-4 Memory Initialization Commands

8 Functions of the RFID Units

Each of the following memory initialization commands will be described below.
+ DATAFILL (Bytes)
» DATAFILL (Words)

| DATA FILL (Bytes)

Fills the memory of the RF Tag with the specified byte data.

Operation com-

RF communica-

Command code

Memory address

Data size

mand tions option
Used Used 0301 hex 0 to 65535 0or1to 81921
(Max. 8 kbytes)
Output area [ Refresh | ID
efresh Count Output SID nput S Output data 1 to 8 Select UID
Response response
Used by the RF 0 (Not used) 0 (Not used) 00 to FF hex Used by the RF
communications (Fill data) communications
option option
Status Refresh Count Response code Meafeusr:;: ent Input SID
Used Used by the RF Error code 0 (Not used) 0 (Not used)
communications
| ¢ option
nput area oy - - = - -
Output SID Additional infor- Add_ltlonal infor: Addlt.lonal |r!for
Input data 1 to 8 ; mation (RF com- mation (Noise
response mation (UID) .. .
munications time) level)
0 (Not used) 00 hex (Not used) | UID data 0 to 65535 ms 0to 99
(8 bytes)
*1. When 0 is specified, all addresses after the address specified in Memory address are filled with the fill data.
RF Tag memory
RF Tag address  7bit Obit
0
1
) Output data
Memory address >N I/O data Contents
5A
Chn Output Data[0] 5A
oA (T
Data size SA
5A
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8 Functions of the RFID Units

| DATA FILL (Words)

Fills the memory of the RF Tag with the specified word data.

Operation com-

RF communica-

. . Command code Memory address Data size
mand tions option
Used Used 0302 hex 0 to 65534 0or1to 81921
(Max. 8 kbytes)
Output area
Refresh Count Output SID Input SID Output data 1to 8 Select UID
Response response

Used by the RF
communications

0 (Not used)

0 (Not used)

0000 to FFFF hex

Used by the RF

(Fill data) communications
option option
Status Refresh Count Response code Meafeu;:;r ent Input SID
Used Used by the RF Error code 0 (Not used) 0 (Not used)
communications
| A option
nput area o : - oy - .
Output SID Additional infor- Add.ltlonal infor Addlt_lonal |r!for
Input data 1 to 8 . mation (RF com- mation (Noise
response mation (UID) . ,
munications time) level)
0 (Not used) 00 hex (Not used) | UID data 0 to 65535 ms 0to 99
(8 bytes)

*1. When 0 is specified, all addresses after the address specified in Memory address are filled with the fill data.

RF Tag memory

RF Tag address 7bit Obit
0
1 Output data
Memory address ~ | :
— N 12 I/O data Contents
Chn Output Data[0] 12
34
Data size Chn Output Data[1] 34
12
34
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8-3-5 Memory Copy Command

8 Functions of the RFID Units

Here, COPY DATA, which is a memory copy command will be described.

] copy pATA

Writes the data of the RF Tag read by the commanded channel antenna to an RF Tag present in the
communications range of another channel antenna.

Operation com-

RF communica-

Output area

. , Command code Memory address Data size
mand tions option
Used Used 0400 hex 0 to 65535 0 or 1to 81921
(Copy-source
Max. 8 kbyt
address) (Max ytes)
Refresh Count Output SID Input SID Output data 1 to 8 Select UID
Response response
Used by the RF 0 to 65535 0 (Not used) 00 hex (Not used) | Used by the RF

communications
option

(Copy-destination
address)

communications
option

Status Refresh Count Response code Mea:eusrjlrtn ent Input SID
Used Used by the RF Error code 0 (Not used) 0 (Not used)
communications
| ¢ option
nput area oy : . o : .
Output SID Additional infor- Add‘ltlonal infor Addltllonal |r!for
Input data 1 to 8 . mation (RF com- mation (Noise
response mation (UID) . . .
munications time) level)
0 (Not used) 00 hex (Not used) | UID data 0 to 65535 ms 0to 99
(8 bytes)
*1. When 0 is specified, the entire memory of the RF Tag is filled with the fill data.
o Antenna
8 5 (with separate ampilifier)
[
|4
= S
= =]
Amplifier
RF Tag
RF Tag A memory RF Tag B memory
RF Tag address 7bit Obit RF Tag address 7bit Obit
0 0
1 1
Copy-source address | ' " Copy-target address " H
—N 12 hex >N 12 hex
) 34 hex i 34 hex
Data size Data size
56 hex 56 hex
78 hex 78 hex
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8 Functions of the RFID Units

8-3-6 Bit Operation Commands

Each of the following bit operation commands will be described below.
« SETBIT

+ CLEARBIT

+ MASK BIT WRITE

| seTBIT

Sets only the specified bit of the data of an RF Tag to 1.

Output area

Operation com-

RF communica-

. . Command code Memory address Data size
mand tions option
Used Used 0500 hex 0 to 65535 1to4
Refresh Count Output SID Input SID Output data 1 to 8 Select UID
Response response

Used by the RF
communications
option

0 (Not used)

0 (Not used)

00 to FF hex
(Max. 4 bytes)

Used by the RF
communications
option

Input area

Status Refresh Count Response code Mea:eu;:::‘ ent Input SID
Used Used by the RF Error code 0 (Not used) 0 (Not used)
communications
option
Output SID Additional infor- Adc!ltlonal infor- Addlt_lonal |r!for-
Input data 1 to 8 . mation (RF com- mation (Noise
response mation (UID) .. .
munications time) level)
0 (Not used) 00 hex (Not used) | UID data 0 to 65535 ms 0to 99
(8 bytes)

RF Tag memory

(before bit operation)

RF Tag memory
(after bit operation)

RF Tag address  7bit Obit RF Tag address 7bit Obit
0 0
1 Output data 1
Memory address ! : /O data 7bit Obit no
) (O Chn Output Data[0] | 0010 0001 |:> N[_1dipooda] |
Datasize  v| 00000101 1 [chn Output Data[1]| 0010 0001 |_odtp ordi] |
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| cLEARBIT

8 Functions of the RFID Units

Sets only the specified bit of the data of an RF Tag to 0.

Output area

Operation com-

RF communica-

. . Command code Memory address Data size
mand tions option
Used Used 0501 hex 0 to 65535 1to4
Refresh Count Output SID Input SID Output data 1 to 8 Select UID
Response response

Used by the RF
communications
option

0 (Not used)

0 (Not used)

00 to FF hex
(Max. 4 bytes)

Used by the RF
communications
option

Status Refresh Count Response code Mea:eusr:;: ent Input SID
Used Used by the RF Error code 0 (Not used) 0 (Not used)
communications
| ¢ option
nput area = - - vy - n
Output SID Additional infor- Adcl_ltlonal infor Addlt.lonal |r!for
Input data 1 to 8 . mation (RF com- mation (Noise

response mation (UID) ... . e
munications time) level) @
0 (Not used) 00 hex (Not used) | UID data 0 to 65535 ms 0to 99 §
(8 bytes) 3
5
RF Tag memory RF Tag memory g'
(before bit operation) (after bit operation) g'
RF Tag address ~ 7bit Obit RF Tag address 7bit Obit c"_”
0 0 S
1 Output data 1 §
=]
1 1 | 1 Q.
Memory address ; 1/0 data 7bit Obit i — _ n
[=
_"i‘ 1010 0000 Chn Output Data(0] | ootoooor | [ N|__1doboodol | 3
Data size 0000 0101 Chn Output Data[1]| 0010 0001 . odop o1do] S

spuewwo) uonesado g 9-¢-8
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8 Functions of the RFID Units

| MASK BIT WRITE

Protects (masks) the data that is not to be rewritten from the data of the RF Tag, and then writes the

data.
Operation com- RF. commu_n eas Command code Memory address Data size
mand tions option
Used Used 0502 hex 0 to 65535 1to4
Output area Refresh Count Output SID Input SID Output data 1to 8 Select UID
Response response

Used by the RF
communications

0 (Not used)

0 (Not used)

00 to FF hex
(Max. 4 bytes)

Used by the RF
communications

option option
Status Refresh Count Response code Mea:eusr::tn ent Input SID
Used Used by the RF Error code 0 (Not used) 0 (Not used)
communications
| ¢ option
nput area = - - = - .
Output SID Additional infor- Adc!ltlonal infor Addlt_lonal |r!for
Input data 1 to 8 . mation (RF com- mation (Noise
response mation (UID) .. .
munications time) level)
0 (Not used) 00 hex (Not used) | UID data 0 to 65535 ms 0to 99
(8 bytes)

In the output data, the mask bit is stored in the beginning, and thereafter, the latter half stores the num-
ber of write bits specified in the data size.

The bit specifying 1 is protected by the mask bit and is not overwritten.

Example: When the Data size is 1:

RF Tag address

RF Tag memory

(before bit operation)

7bit Obit

0

1

Memory address-

»N

1010 0000

Data size I.

Example: When the Data size is 2:

RF Tag memory

(before bit operation)

RF Tag address  7bit Obit
0
1
Memory address: ' "
>N 1010 0000
Data size 0000 0101
8-32

Output data
I/O data 7bit Obit
Chn Output Data[0] [ 1111 0000
Chn Output Data[1] | 0010 0101
Output data
I/O data 7bit Obit
Chn Output Data[0] 1111 0000
Chn Output Data[1] 0000 1111
Chn Output Data[2] 0000 1010
Chn Output Data[3] 0101 0000

RF Tag address

]’ Write
bit

RF Tag address

Mask

0
1

RF Tag memory
(after bit operation)

7bit Obit

1010{0101

RF Tag memory
(after bit operation)
7bit Obit

bit

Write
bit

|

1010[1010
0101|0101
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8 Functions of the RFID Units

8-3-7 Data Calculation Commands

Each of the following data calculation commands will be described below.

* UNSIGNED INTEGER ADDITION

+ SIGNED INTEGER ADDITION

» UNSIGNED INTEGER SUBTRACTION
» SIGNED INTEGER SUBTRACTION

In the data calculation commands, specify the data size in accordance with the following data types.

Classification Data types Valid range Data size
Unsigned USINT 0 to 255 1
UINT 0 to 65535 2
UDINT 0 to 4294967295 4
ULINT 0 to 18446744073709551615 8
Signed SINT -128 to 127 1
INT -32768 to 32767 2
DINT -2147483648 to 2147483647 4
LINT -9223372036854775808 to 8
9223372036854775807

I UNSIGNED INTEGER ADDITION or SIGNED INTEGER ADDITION

Writes the added calculation results to the data of an RF Tag.

Output area

Operation com-

RF communica-

. . Command code Memory address Data size
mand tions option
Used Used 0600 hex 0 to 65535 1/2/4/8
(Unsigned)
0601 hex (Signed)
Refresh Count Output SID Input SID Output data 1 to 8 Select UID
Response response

Used by the RF
communications
option

0 (Not used)

0 (Not used)

00 to FF hex
(Addition value)

Used by the RF
communications
option

M
Status Refresh Count Response code earseusrle ent Input SID
Used Used by the RF Error code 0 (Not used) 0 (Not used)
communications
| ¢ option
nput area oy : - " : -
Output SID Additional infor- Add_ltlonal infor Addlt.lonal |n.for
Input data 1 to 8 . mation (RF com- mation (Noise
response mation (UID) . ]
munications time) level)
0 (Not used) 00 to FF hex UID data 0 to 65535 ms 0to 99
(Calculation result) | (8 bytes)
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8 Functions of the RFID Units

RF Tag address
0

1

Memory address |

— N

Data size I

RF Tag memory
(before operation)

7bit Obit

512
(0200 hex)

@ Additional Information

]

RF Tag memory
(after operation)

RF Tag address 7bit Obit
0
Output data 1
I/0 data 7bit Obit B :
Chn Output Data[0] 123 :> N 635
Chn Output Data[1]| (007B hex) (0278 hex)

When the calculation result exceeds the valid range of the data type, it is referred to as an over-
flow or underflow.

If an overflow or underflow occurs as a result of addition, the Normal End bit and RF Communi-
cations Warning bit of the status change to TRUE.

When an overflow or underflow occurs, the value that can be expressed by the number of bits
of the data type is written as the addition result.

Example: When the data type is INT

The value of the addition result of INT#32767 + INT#3 will be the lower 16 bits of the sum
32,770 of both, i.e., INT#-32766.
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8 Functions of the RFID Units

UNSIGNED INTEGER SUBTRACTION or SIGNED INTEGER SUB-
TRACTION

Writes the subtracted calculation results to the data of an RF Tag.

Operation com-

RF communica-

. , Command code Memory address Data size
mand tions option
Used Used 0602 hex 0 to 65535 1/2/4/8
(Unsigned)
Output area Refresh Count 0603Ihext(2lgged)

eiresh Loun Output SID npu Output data 1 to 8 Select UID
Response response

Used by the RF 0 (Not used) 0 (Not used) 00 to FF hex Used by the RF

communications
option

(Subtracted value)

communications
option

Measurement

Status Refresh Count Response code result Input SID
Used Used by the RF Error code 0 (Not used) 0 (Not used)
communications z
| ¢ option o
nput area = - - = - n o
Output SID Additional infor- Adcl_ltlonal infor Addlt.lonal |r!for g
Input data 1 to 8 . mation (RF com- mation (Noise 2
response mation (UID) . .. . S
munications time) level) 5
0 (Not used) 00 to FF hex UID data 0 to 65535 ms 0to 99 %-
(Calculation result) | (8 bytes) i
o
RF Tag memory RF Tag memory g
(before operation) (after operation) g
RF Tag address ~_7bit Obit RF Tag address 7bit Obit S
0 0 3
1 Output data 1 5
=]
Memory address . I/0 data 7bit Obit o !
>N 0071323 _ | chn Output Data[0] 512 |:> N -389
i e
Data size L ( X) Chn Output Data[1] [ (0200 hex) L (FE7B hex)

% Additional Information

When the calculation result exceeds the valid range of the data type, it is referred to as an over-
flow or underflow.

If an overflow or underflow occurs as a result of subtraction, the Normal End bit and RF Com-
munications Warning bit of the status change to TRUE.

SpuBWIWO) uonende) eleq /-¢-9

When an overflow or underflow occurs, the value that can be expressed by the number of bits
of the data type is written as the subtraction result.

Example: When the data type is INT

The value of the subtraction result of INT#32767 - INT#-3 will be the lower 16 bits of the
difference 32,770 of both, i.e., INT#-32766.
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8 Functions of the RFID Units

8-3-8 Memory Life Management Commands

Each of the following memory life management commands will be described below.

*+ REWRITE COUNT ADDITION
+ REWRITE COUNT SUBTRACTION

I REWRITE COUNT ADDITION

Adds the rewrite count of the RF Tag, and judges if it has reached the maximum rewrite count. (The
judgment is based upon whether the rewrite count of 100,000 times specified for an EEPROM RF Tag
has been reached.)

Output area

Operation com-

RF communica-

. . Command code Memory address Data size
mand tions option
Used Used 0701 hex 0 to 65533 0 (Not used)
* Fixed as 1 byte
Refresh Count Output SID Input SID Output data 1 to 8 Select UID
Response response

Used by the RF
communications
option

0 (Not used)

0 (Not used)

00 to FF hex

(Rewrite count)

Used by the RF
communications
option

Input area

Status Refresh Count Response code Mea:eusr:Irtn ent Input SID
Used Used by the RF Error code 0 (Not used) 0 (Not used)
communications * Fixed as 1 byte
option
Output SID Additional infor- Adc!ltlonal infor- Addlt_lonal |r!for-
Input data 1 to 8 k mation (RF com- mation (Noise
response mation (UID) . .. .
munications time) level)
0 (Not used) 00 hex (Not used) | UID data 0 to 65535 ms 0to 99
(8 bytes)
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I REWRITE COUNT SUBTRACTION

8 Functions of the RFID Units

Subtracts the rewrite count set in the RF Tag, and judges if it has reached the maximum rewrite count.

(The judgment is based upon whether the remaining rewrite count has change to 0.)

Output area

Operation com-

RF communica-

. . Command code Memory address Data size
mand tions option
Used Used 0702 hex 0 to 65533 0 (Not used)
* Fixed as 1 byte
Refresh Count Output SID Input SID Output data 1 to 8 Select UID
Response response

Used by the RF
communications
option

0 (Not used)

0 (Not used)

00 to FF hex

(Rewrite count)

Used by the RF
communications
option

Input area

Status Refresh Count Response code Mea:eusrjlrtn ent Input SID
Used Used by the RF Error code 0 (Not used) 0 (Not used)
communications
option
Output SID Additional infor- Add‘ltlonal infor- Addltllonal |rffor-
Input data 1 to 8 . mation (RF com- mation (Noise
response mation (UID) . . .
munications time) level)
0 (Not used) 00 hex (Not used) | UID data 0 to 65535 ms 0to 99
(8 bytes)

% Additional Information

Refer to 8-5 RF Tag Service Life Detection Function on page 8-49 for details on how to use the
rewrite addition/subtraction commands.
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8 Functions of the RFID Units

8-3-9 Data Restoration Command

Here, the data restore command described below.

| RESTORE DATA

Restores the data of an RF Tag from which the data could have been lost.

Output area

Operation com-

RF communica-

. . Command code Memory address Data size
mand tions option
Used Used 0800 hex 0 (Not used) 0 (Not used)
AR Output SID Input SID Output data 1 to 8 Select UID
Response response

Used by the RF
communications
option

0 (Not used)

0 (Not used)

00 hex (Not used)

Used by the RF
communications
option

Input area

Status Refresh Count Response code Mearseusrjlrtn ent Input SID
Used Used by the RF Error code 0 (Not used) 0 (Not used)
communications
option
Output SID Additional infor- Adc!ltlonal infor- Addlt‘lonal |r!for-
Input data 1 to 8 . mation (RF com- mation (Noise
response mation (UID) s . .
munications time) level)
0 (Not used) 00 hex (Not used) | UID data 0 to 65535 ms 0to 99
(8 bytes)

@ Additional Information

If the RFID Unit detects the RF communications error RF Tag Data Loss while writing to the
memory of the RF Tag, it retains the UID and data block of the RF Tag that is likely to be lost.
The data restore command compares the retained UID and the UID of the RF Tag in the com-
munications range, and only if the UIDs are matching, restores the retained data block to the

original area.

Application method

(1) During operation, the RF communications error RF Tag Data Loss is detected in the RFID
Unit used in the process of writing data to the RF Tag.

(2) The RF Tag is installed in a stable manner at a position where communications can be per-
formed in the communications range of the antenna of the RFID in which the error is

detected.

(3) Execute the command for restoring data and recover the data. (The corresponding block
returns to the state before data writing.)

(4) Repeat data writing.
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8 Functions of the RFID Units

8-3-10 Combining with the RF Communications Options

The combinations of the RF communications options that can be specified by the communications com-
mand are shown below.

Yes: Supported combination, ---: Unsupported combination

Classification

Command
name

Trigger

Auto

Repeat

FIFO
Trigger

FIFO
Repeat

Multi
Trigger

Multi
Repeat

Selec-
tive

Memory read

READ UID

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

READ DATA
(Normal/With
error detec-
tion/With error
correction)

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Memory write

WRITE DATA
(Normal/With
error detec-
tion/With error
correction)

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Memory initial-
ization

DATAFILL

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Memory copy

DATA COPY

Yes

Yes

Bit operation

SET
BIT/CLEAR
BIT/MASK
WRITE

Yes

Yes

Yes

Yes

Yes

Yes

Data calcula-
tion

INTEGER
ADDITION/

INTEGER
SUBTRAC-
TION

Yes

Yes

Yes

Yes

Yes

Yes

Life manage-
ment

REWRITE
COUNT ADDI-
TION/SUB-
TRACTION

Yes

Yes

Yes

Data recovery

RESTORE
DATA

Yes

Yes
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8 Functions of the RFID Units

8-3-11 Error Code Details

The list of error codes that are returned as a response in the execution results of the communications

commands is described below.

Error classifica-

tion Error code Error name Description Level
Antenna Error AO Antenna Configuration An unsupported antenna is connected. Minor
Error * Combination of the NX-V680C2 Unit
and the V680-H01-V2 Unit
A1 Amplifier Power Supply No power is supplied to drive the ampli- | Minor
Error fier.
A2 Amplifier Disconnection An amplifier disconnection is detected. Minor
Detection The amplifier could not be recognized.
Command Error Co Undefined Command The command cannot be executed Monitor
because it is an undefined command.
C1 Invalid Command Param- | The command cannot be executed Monitor
eter because the command parameter is
erroneous.
Cc2 Command Execution Fail- | The command could not be executed Monitor
ure because another operation is in prog-
ress.
RF Communica- 70 RF Tag Communications | An error occurred during communica- Monitor
tions Error Failure tions with the RF Tag, preventing a nor-
mal end.
7 RF Tag Verification Error | The correct data could not be written to | Monitor
the RF Tag.
72 RF Tag Missing Error There is no RF Tag in the communica- Monitor
tions range.
73 RF Tag Data Loss Correct data is not written to the RF Tag, | Monitor
and there is a possibility that the data
has been lost.
76 RF Tag Data Error An RF Tag data error has been detected. | Monitor
77 RF Tag Lifetime Warning | The RF Tag rewrite count has exceeded | Monitor
the specified count.
TA RF Tag Address Error The address of the RF Tag is incorrect. | Monitor
7D RF Tag Write Protect Error | An attempt was made to write to a Monitor
write-protected area of the RF Tag.
79 RF Tag Response Error The RF Tag returned an error response, | Monitor
preventing a normal end.
7E RF Tag Lock Error An attempt was made to write to a Monitor
locked area of the RF Tag.
T7F RF Tag Customer Code Communications were performed with Monitor
Error an RF Tag that cannot be used.
RF Communica- DO RF Tag Data Correction An RF Tag data error was detected, and | Monitor
tions Warning has been corrected.
D1 RF Tag Calculation Over- | An overflow or underflow occurred for a | Monitor

flow/Underflow

calculation value.

8-40
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8 Functions of the RFID Units

8-4 Write Protection Function

The write protection function is a protection function provided to prevent the loss of important data such
as the product format and model, etc. saved in an RF Tag from malicious writing.

It is recommended to write-protect important data after it has been written by the methods described
below.

Depending on the RF tag memory map setting, write protection is performed by the standard method
and the old method (V600 Method).

Each method is described below.

|E| Precautions for Correct Use

The write protection function is available in the V680-series RFID reader/writer. The write pro-
tection function is not enabled on a reader/writer of any other company, or on the V680S-series.

% Additional Information

* Use the standard write protection method during normal use.

+ If you want to replace the equipment on which you are using the V600, you can set RF tag
memory map to the V600 Method to be able to use the RF tag memory map that you are cur-
rently using as is without changing the programs on the equipment.

8-4-1 Standard Write Protection

The setting method, setting example, and cancellation method of the standard write protection are
described below.

uoldUN4 UOII3}0Id M -8

I Write Protection Setting Method

Set the write protection range to four bytes of the address 0000 hex to 0003 hex of the RF Tag. Specify
whether or not to perform write protection with the most significant bit of the address 0000 hex.

® Write protection setting area memory map of RF Tag

uooB0Id SMIM PIEPUBIS |-b-8

RF Tagaddress\ Bt 7 6 |5 |43 ]2]1]o0
0000 hex Enable/Disable] Upper two digits of start address (00 to 7F)
0001 hex Lower two digits of start address (00 to FF)
0002 hex Upper two digits of end address (00 to FF)
0003 hex Lower two digits of end address (00 to FF)

» Write protection execution bit (Most significant bit of the address 0000 hex)
1: Perform write protection (Yes)
0: Do not perform write protection (No)
* Area in which write protection can be set
Start address: 0000 hex to 7FFF hex
End address: 0000 hex to FFFF hex
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8 Functions of the RFID Units

@ Additional Information

* When using the write protection function, you must write the write protection setting area of
the RF Tag (address 0000 hex to 0003 hex) and the other area (address 0004 hex or later)
by dividing into two. If writing is performed in excess of the write protection setting area of the
RF Tag (address 0000 hex to 0003 hex) when the most significant bit of the address 0000
hex is 1, a write protection error will occur.

« If the write protection function is not used, the write protection setting area of the RF Tag
(address 0000 hex to 0003 hex) can be used as the user memory. To use the write protection
setting area of the RF Tag (address 0000 hex to 0003 hex) as the user memory, be sure to
disable the write protection setting of the RFID Unit.

I Write Protection Setting Example

® When start address < end address

The area from the start address to the end address is write-protected.

RFTagaddress\ Bit Upper digit Lower digit
0000 h 1lolofo]ofo]o]o
ex 8 0

oloJol1]o[1]o]1
0001 hex
1 5
0002 hex o|oLo|o o|o|10|1
0003hex 0L 0T TT0[0oJofofo
2 0

® When start address = end address

0000 hex
0015 hex

0120 hex

03E7 hex

Only a one-byte area of the set address is write-protected.

RF Tagadess\, Bt Upper digit Lower digit
0000 1o olofloJo]o]o
ex 8 0

ojlo]1]ofJolofo]1
0001 hex
2 1
oJoJoJofJoJoJo]o
0002 hex
0 0
oJol1]ofoJof[o]1
0003 hex 5 1

0000 hex

0121 hex

03E7 hex

}Write protection

«—— Write protection
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8 Functions of the RFID Units

® When end address > last address of RF Tag

The area from the start address to the last address of the RF Tag is write-protected.

RFTagaddress\ Bit Upper digit Lower digit 0000 hex
0000 hex L O0lO0JoJoJof 1]
8 3
0001 hex L0 LOlO0JoJoJoJofo
0 0
0OJOJOJO[OJO[ 1] 1
0002 hex 0 3
S N N O O O O
F F 0300 hex
}Write protection
03E7 hex

® When start address > end address

The area from the start address to the last address of the RF Tag, and the area from 0004 hex to the
end address is write-protected.

RF Tagadiess\  Bit Upper digit Lower digit
1lofoJofolofo]1
0000 hex
8 1
olo|[1]o]ofo]o]o
0001 hex
2 0
oJoJoJoJoJo]Jo]o
0002 hex
0 0
ofoJoJ1]o]1]o]1
0003 hex
1 5
0000 hex
0004 hex

Write protection area
Start address —— 0015 hex

End address —— 0120 hex

Write protection area

03E7 hex

% Additional Information

The write protection setting area of the RF Tag is out of scope of write protection.
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8 Functions of the RFID Units

I Write Protection Cancellation Method

If you want to temporarily cancel write protection, such as when you want to overwrite data that has
been protected by write protection, set the most significant bit of the address 0000 hex of the RF Tag
memory to 0.

8-4-2 V600 Method Write Protection

In the V600-series, a write protection setting method was available for the EEPROM (battery-less) type
data carrier: V600-D23PI[1, and also for the S-RAM (with built-in battery) type data carrier.

When the V600 command is used in a V680-series RFID Unit, the same write protection setting method
as in the past can be used by selecting the setting of the RF Tag memory map of the RFID Unit and the
type of the RF Tag.

RF Tag used Write protection
EEPROM: When V680-D1KPI] is used V600 EEPROM write protection method
FRAM: When V680-D2KF[, V680S-DICIFI are used | V600 S-RAM write protection method

The EEPROM write protection method and the S-RAM write protection method are described below.

@ Additional Information

In the V600 EEPROM write protection method and the V600 S-RAM write protection method,
since the RFID Unit switches automatically depending on the RF Tag used, the customer need
not make the settings.

| EEPROM Write Protection Method

The setting method, setting example, and cancellation method used in the EEPROM write protection
are described below.

® Write protection setting method

When the write protection end address is written to the address 0000 hex of the RF Tag, the area
from the address 0001 hex to the end address is write-protected. Whether or not to perform write
protection is specified with the most significant bit of the address 0000 hex. Therefore, address 0080
hex to 03E7 hex cannot be set as the end address. If the end address is set as 00 hex, address
0001 hex to 03E7 hex will be write-protected.

Write protection setting area memory map

RFTagaddress\ Bit 7 6|5|4|3|2|1 |0
0000 hex Enable/Disablej End address

» Setting the most significant bit of the address 0000 hex
1: Perform write protection (Enabled)
0: Do not perform write protection (Disabled)

* Range in which the end address can be set
End address: 00 hex, 01 to 7F hex
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8 Functions of the RFID Units

m Precautions for Correct Use

When using the write protection function, you must write the write protection setting area of the
RF Tag (address 0000 hex) and the other area (address 0001 hex or later) by dividing into two.
If writing is performed in excess of the write protection setting area of the RF Tag (address 0000
hex) when the most significant bit of the address 0000 hex is 1, a write protection error will
occur.

® Write protection setting example
* When address 0001 hex to 0012 hex is write-protected

RF Tagaddess\ _ Bit 71654 (3|2 1]|o0 | 0000hex
1{ofof[1|oflo]1]oO . .
Write protection
0000 hex 9 2 0012 hex
03E7 hex

* When the end address is set to 00 hex
The area excluding the address 0000 hex is write-protected.

RF Tagaddess\  Bit 716|543 ]2] 10| 0000hex
1lololoflololo]o
8 0 Write protection

03E7 hex

0000 hex

% Additional Information

The write protection setting area of the RF Tag is out of scope of write protection.

uoldUN4 UOII3}0Id M -8

® Write protection cancellation method

If you want to temporarily cancel write protection, such as when you want to overwrite data that has
been protected by write protection, set the most significant bit of the address 0000 hex of the RF Tag
memory to 0.
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8 Functions of the RFID Units

I S-RAM Write Protection Method

The setting method, setting example, and cancellation method used in the S-RAM write protection are

described below.

® Write protection setting method

If you write the start address and end address for write protection to the address 0002 hex to 0005
hex of the RF Tag, the area from the start address to the end address will be write-protected. Specify
whether or not to perform write protection with the most significant bit of the address 0002 hex.

Note that with V600 S-RAM write protection method, when the write protect setting is enabled on the
RFID Unit, addresses 0000 hex and 0001 hex are always write-protected regardless of whether or
not the RF Tag write protection function is enabled.

Write protection setting area memory map

RF Tag address \ Bit 7 6 5 4 B 2 1 0
0002 hex Enable/Disable Upper two digits of start address (00 to 7F)
0003 hex Lower two digits of start address (00 to FF)
0004 hex Upper two digits of end address (00 to FF)
0005 hex Lower two digits of end address (00 to FF)

 Setting the most significant bit of the address 0002 hex
1: Perform write protection (Enabled)

0: Do not perform write protection (Disabled)
* Range of the RF Tag for which write protection can be set

Start address: 0006 hex to 7FFF hex
End address: 0006 hex to FFFF hex

|E| Precautions for Correct Use

When using the write protection function, you must write the write protection setting area of the
RF Tag (address 0002 hex to 0005 hex) and the other area (address 0006 hex or later) by

dividing into two. If writing is performed in excess of the write protection setting area of the RF
Tag (address 0002 hex to 0005 hex) when the most significant bit of the address 0002 hex is 1,

a write protection error will occur.

® Write protection setting example

* When start address < end address
The area from the start address to the end address is write-protected.

RF Tag address\ Bit Upper digit Lower digit
1 JoloJoflo]lo]lo]o

0002 hex 8 5
0003 hex 0|o|10|1 o|1|50|1
0004 hex ologolo o|oLo|1
oJoJ1JoJoJoJoJo

0005 hex 5 5

0000 hex

0015 hex
0120 hex

}»Write protection

7FE7 hex

NX-series RFID Units User’s Manual (Z401)



8 Functions of the RFID Units

* When start address = end address
Only a one-byte area of the set address is write-protected.

RF Tag address\ Bit Upper digit Lower digit 0000 hex
1]oJoJoloJoJof1
0002 hex
8 1
ojo0|1]0]|]0]O0] O] 1
0003 hex | |2 | | |1 | 0121 hex «— Write protection
0004 hex olol)olo 0|o|10|1
0005 hex olol1]o]Joflo]o]1
2 1
TFE7 hex

* When end address > last address of RF Tag
The area from the start address to the last address of the RF Tag is write-protected.

RFTagaddress\ Bit Upper digit Lower digit 0000 hex
0002 h 1foJofofofo] 1]1
ex 3 3
0003 hey |21 0T 000000
0 0
OJOJOJO[OJO[ 1] 1
0004 hex E =
0005 h 1|1|1|1 1|1|1|1
ex F F 0300 hex
Write protection
7FE7 hex

* When start address > end address

The area from the start address to the last address of the RF Tag, and the area from 0006 hex to
the end address is write-protected.

RF Tagaddress\ Bit Upper digit Lower digit 0000 hex
0006 hex
0002 hex | [oloJoJofo[o] 1] sta ]»Write protection
8 1 address —0015 hex area
0003 hex olo[1]ofo]lo]lo0]oO
2 0
0004hex |01 010[0J0J0[0[0}py
0 0 address —0120 hex
0005hex L0 1 O0[O[1[O0[1]O[1
1 5 Write protection
area
7FE7 hex

@ Additional Information

» The write protection setting area of the RF Tag is out of scope of write protection.

» Regardless of whether the write protection setting is enabled or disabled, write protection is
always enabled for address 0000 hex and 0001 hex.
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8 Functions of the RFID Units

® Write protection cancellation method

If you want to temporarily cancel write protection, such as when you want to overwrite data that has
been protected by write protection, set the most significant bit of the address 0002 hex of the RF Tag
memory to 0.
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8-5 RF Tag Service Life Detection Func-
tion

The RF Tag Service Life Detection function is used to manage the number of times the memory of an
RF tag can be rewritten.

There is an upper limit to the rewrite count of an RF Tag (EEPROM), and if this count is exceeded, a
write error may occur. OMRON recommends replacing an RF Tag that has exceeded its maximum
rewrite count.

There are the following two types of RF Tag service life detection methods.

Service life detection
method

Rewrite count addition The rewrite count of the RF Tag is added, and if the total count reaches the prede-
termined maximum rewrite count (100,000 times), it is judged that the rewrite count
has been exceeded.
Rewrite count subtraction | The rewrite count of the RF Tag is subtracted from the maximum rewrite count spec-
ified by the user, and if the value is 0, it is judged that the rewrite count has been
exceeded.

Description

Each service life detection method is described below.

8-5-1 Rewrite Count Addition Method

According to the addition method, the service life of an RF Tag is managed based on the maximum
rewrite count specified in the RF Tag (EEPROM) specifications. The rewrite count control area consists
of three bytes from the start address. The value obtained by adding the rewrite count is written in this
area, and if this value is 100,000 times (0186A0 hex) or more, it is judged that the rewrite count has
been exceeded.

If the rewrite count is exceeded, the Error End bit of the status change to TRUE, and the error code RF
Tag Lifetime Warning is returned as a response. If the data in the control area already exceeds 100,000
times, the value of the control area is not updated.

uonouny uonoajaq oy 99IAI9S Bel 4Y 68

Area start > Upper digit
address Middle digit 3 bytes
Lower digit
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I Application Method

The maximum rewrite count can be checked by writing data to the address on which data is rewritten
most frequently, and then updating the rewrite count.

Since the maximum rewrite count of an EEPROM RF Tag is specified to be 100,000 times for each
block (8 bytes), there is a need to count the number of times data is rewritten to an address on which
data is rewritten most frequently. You can also simply check the rewrite count without updating the
rewrite count.

Write stage

Data written

N

Number of writes updated/
life checked

Life confirmation
stage

Life checked

I Application Example

The three bytes from the address 0010 hex constitute the rewrite count control area.

1 Clear the control area with the write command.
(Upper) Bit 7 <4—» Bit 0 (lower)
RF Tag address :

000F hex
0010 hex

0011 hex
0012 hex
0013 hex |

2 Execute the rewrite count control command by specifying addition, with the rewrite count as 4.
(Upper) Bit 7 <4—» Bit 0 (lower)
RF Tag address :

000F hex
0010 hex

0011 hex
0012 hex
0013 hex |
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3 Next, execute the rewrite count control command by specifying addition, with the rewrite count
as 5.

(Upper)Bit7  4— Bit 0 (lower)
RF Tag address ;

000F hex
0010 hex

0011 hex
0012 hex
0013 hex !

4 The cumulative rewrite count will become 100,000 times.
If the rewrite count is exceeded, the Error End bit of the status becomes TRUE, and the error

code RF Tag Lifetime Warning is returned as a response.
(Upper) Bit 7 <4—» Bit 0 (lower)
RF Tag address i

000F hex

0010 hex 0 !
0011 hex |2 6
0012 hex | A

0013 hex !

@ Additional Information

Use only either one of addition or subtraction for maximum rewrite count control of one RF Tag.
Otherwise it will not be possible to perform maximum rewrite count control.

uonouny uonoajaq oy 99IAI9S Bel 4Y 68
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8-5-2 Rewrite Count Subtraction Method

According to the subtraction method, the service life of an RF Tag (EEPROM) is managed based on the
optional rewrite count set by the user.

The rewrite count control area consists of three bytes from the start address. The value obtained by
subtracting the rewrite count is written in this area, and if this value is smaller than 0, it is judged that
the rewrite count has been exceeded.

If the rewrite count is exceeded, the Error end bit of the status changes to TRUE, and the error code RF
Tag Lifetime Warning is returned as a response.

Therefore, the maximum rewrite count must be set beforehand in the control area in order to control the
rewrite count. While an optional rewrite count of up to 16,700,000 times is supported, the maximum
rewrite count specification of an EEPROM RF Tag is 100,000 times (0186A0 hex) at 25 or below. If the
data in the control area is already 0 times, the value of the control area is not updated.

Area start > Upper digit
ddress ~  [TTTTooToLtTTTTRTTCT
address Middle digit 3 bytes
Lower digit

I Application Method

An optional maximum rewrite count is written beforehand in the rewrite count control area of the RF
Tag.

The maximum rewrite count can be checked by writing data to the address on which data is rewritten
most frequently, and then updating the rewrite count (Since the maximum rewrite count is determined
beforehand for each block (8 bytes), there is a need to count the number of times data is rewritten to an
address on which data is rewritten most frequently.) You can also simply check the maximum rewrite
count without updating the rewrite count.

Write stage

Data written

N

Number of writes updated/
life checked

Life confirmation
stage

Life checked
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I Application Example

The three bytes from the address 0010 hex constitute the rewrite count control area.

1 Write the maximum rewrite count of 100,000 times in the control area by executing the write
command.

Bit 7 <4+—» Bit0
RF Tag address

000F hex

0010 hex 0 !
0011 hex |—°

0012 hex | A

0013 hex !

2 Execute the rewrite count control command by specifying subtraction, with the rewrite count as
5.

Bit 7 <4“—>» Bit0
RF Tag address

000F hex

0010 hex 0 !
0011 hex | S

0012 hex |2 B

0013 hex !

uonouny uonoajaq oy 99IAI9S Bel 4Y 68

3 The cumulative count will become 100,000 times.

If the rewrite count is exceeded, the Error End bit of the status becomes TRUE, and the error
code RF Tag Lifetime Warning is returned as a response.

Bit 7 <4+—» Bit0
RF Tag address i

000F hex

0010 hex 0 0
0011 hex 0 0
0012 hex | O 0

0013 hex |

@ Additional Information

Use only either one of addition or subtraction for maximum rewrite count control of one RF Tag.
Otherwise it will not be possible to perform maximum rewrite count control.
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8-6 RF Tag Memory Error Detection

Function

The RF Tag memory error detection function is used to check the appropriateness of the memory con-
tents of an RF Tag.

The check code (2 bytes) of CRC (Cyclic Redundancy Check) is generated, written, and verified in the
data block unit specified by the user.

@ Additional Information

The CRC code is calculated by the generating polynomial X16 + X12 + X5 + 1.

With the data write (with error detection) command, write the two bytes of the check code of the RF Tag
in continuation after the write data.

With the data read (with error detection) command, perform a memory check.

The data write (with error detection) command generates a CRC code from the write data specified in
the output data, and with the area specified in the memory address and the data size as a data block,
writes two bytes as the check code area in continuation after the end of the block.

The data read (with error detection) command calculates the CRC code of the read data with the area
specified in the memory address and the data size as the data block, and compares it with the data of
the check code area. If the data matches, the Normal End bit of the status changes to TRUE. If the
check codes do not match, the Error End bit of the status changes to TRUE, and the error code RF Tag
Data Error is returned as a response. The fact that a memory error occurred is notified, and the read
data is not returned.

RF Tag address
00
01
Area start
address
Area for check
| code calculation
Number of (number of check block
check block bytes minus 2)
bytes
CRC (upper) ‘_ Check code area
[ CRC (lower) | (2bytes)
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8-7 RF Tag Memory Error Correction
Function

The RF Tag memory error correction function is used to check the appropriateness of the memory con-
tents of an RF Tag. And correct one-bit errors The check code (5 bytes) of ECC (Error-Correcting Code)
is generated, written, and verified in the data block unit specified by the user.

With the data write (with error correction) command, write the RF Tag data check and the five bytes of
the error correction code in continuation after the write data.

With the data read (with error correction) command, perform a memory check and one-bit error correc-
tion.

If a one-bit memory error is corrected, the Normal End bit and RF Communications Warning bit of the
status change to TRUE. The fact that a one-bit memory error has occurred is notified, and the normal
read data after error correction is returned.

If a memory error of 2 bits or more is detected, the Error End bit of the status changes to TRUE, and the
error code RF Tag Data Error is returned as a response. The fact that a memory error that cannot be
corrected is notified, and the read data is not returned.

RF Tag address
0000 hex
0001 hex

Area start —
address

Memory check

code calculation .
area Error correction code

calculation area

uoloun4 uonoaI0) Joug Aiowsayy Bel 4y /-8

Areaend —
address Memory check code (upper digits)
Memory check code (lower digits)
Error correction code (upper digits)
Error correction code (middle digits)
Error correction code (lower digits)

~
—
i 2

A

«

POYIS|Al uoldeNgNS JUNOD BIUMSY Z-G-8
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8-8 Test Command Function

The test command function checks the margin in communications with an RF Tag, and measures the
surrounding noise in the environment of the work site.

The RFID Unit is instructed to perform various test operations by the test command.

A list of the test commands and the details of each command are described below.

8-8-1

Test Commands

The list of the test commands is described below.

Classification

Command name

Command code

Description

Test

MEASURE COMMU-
NICATIONS DIS-
TANCE LEVEL

0A01

Measures the approximate distance of the antenna
from the RF Tag present in the antenna communi-
cations range.

MEASURE COMMU- | 0A02 Communicates 100 times with the RF Tag present

NICATIONS SUC- in the antenna communications range, and mea-

CESS RATE sures the success rate.

MEASURE TRAVEL- | 0A03 Communicates with the RF Tags passing through

ING READING the antenna communications range, and measures
up to how many bytes can be read.

MEASURE TRAVEL- | 0A04 Communicates with the RF Tags passing through

ING WRITING the antenna communications range, and measures
up to how many bytes can be written.

Maintenance MEASURE NOISE 0B01 Measures the ambient noise level around the

LEVEL

antenna.
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8-8-2 MEASURE COMMUNICATIONS DISTANCE LEVEL

Measures the approximate distance (level) of the RF Tag with respect to the antenna communications
range. The measurement results are notified in the seven levels of 00 to 06.

Use this command to check the margin in the communications distance of the RF Tag with respect to
the antenna output during adjustment of the installation location of the antenna and the RF Tag.

Distance level 00 (Communications disabled)

-==71D Tag =———01 (Far point)
T 02 T~
- 77 o5 T
P e ) ~
e // O(i(l\lfzar pomQ AN
/ / il N \ \
Antenna

Operation com-

RF communica-

Command code

Memory address

Data size

Output area

mand tions option
Used 0 (Not used) 0AO01 hex 0 (Not used) 0 (Not used)
* Fixed as 1 byte
Refresh Count Output SID Input SID Output data 1 to 8 Select UID
Response response

0 (Not used)

0 (Not used)

0 (Not used)

00 hex (Not used)

0 (Not used)

Status Refresh Count Response code Meafeusr::: ent Input SID
The command sta- | 0 to 65535 Error code Oto6 0 (Not used)
tus and test mode | |ncremented with (Distance level)
change to TRUE each measurement
Input area | The other statuses
change to FALSE
Output SID Input data 1 to 8 uID RF (..‘.omm.umca- Noise level

response tions time

0 (Not used) 0 (Not used) UID data 0 to 65535 ms 0to 99
(8 bytes)
NX-series RFID Units User’s Manual (Z401) 8 - 57
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8-8-3 MEASURE COMMUNICATIONS SUCCESS RATE

Communicates 100 times when the RF Tag has been stopped in the antenna communications range,
and measures the communications success rate. The measurement results are notified in the range of
0 to 100%.

Use this command to check the communications margin in the application communicating with the
stopped RF Tag.

Antenna

Operation com-

RF communica-

Command code

Memory address

Data size

mand tions option
Used 0 (Not used) 0A02 hex 0 (Not used) 0 (Not used)
Output area * Fixed as 1 byte
Refresh Count Output SID Input SID Output data 1 to 8 Select UID
Response response

0 (Not used)

0 (Not used)

0 (Not used)

00 hex (Not used)

0 (Not used)

Measurement

Status Refresh Count Response code result Input SID
The command sta- | 0 to 65535 Error code 0to 100 0 (Not used)
tus and test mode | |ncremented with (Success rate (%))
change to TRUE each measurement
Input area | The other statuses
change to FALSE
Output SID Input data 1 to 8 uiD RF (‘:omm‘umca- Noise level
response tions time
0 (Not used) 0 (Not used) UID data 0 to 65535 ms 01to 99
(8 bytes)
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8-8-4 MEASURE TRAVELING READING

Moves an RF Tag so that it passes through the antenna communications range, and measures up to

how many bytes of the data of the RF Tag can be read. Notifies the measurement result in terms of the
number of actually read bytes. Use this command to consider the movement speed and the number of
bytes that can be read in the application communicating with the moved RF Tag.

Antenna

Repeated
communications

8 Functions of the RFID Units

Movement

RFID Tag

U

——

Output area

Operation com-

RF communica-

Command code

Memory address

Data size

mand tions option
Used 0 (Not used) 0AO03 hex 0 (Not used) 0 (Not used)
* Fixed as 8192
bytes max.
Refresh Count Output SID Input SID Output data 1 to 8 Select UID
Response response

0 (Not used)

0 (Not used)

0 (Not used)

00 hex (Not used)

0 (Not used)

Measurement

Status Refresh Count Response code result Input SID
The command sta- | 0 to 65535 Error code 110 8192 0 (Not used)
tus and test mode | |ncremented with (Actual read size)
change to TRUE each measurement
Input area | The other statuses
change to FALSE
Output SID Input data 1 to 8 uID RF (..‘.omm.umca- Noise level
response tions time
0 (Not used) 0 (Not used) UID data 0 to 65535 ms 0to 99
(8 bytes)
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8-8-5 MEASURE TRAVELING WRITING

Moves an RF Tag so that it passes through the antenna communications range, and measures up to
how many bytes of the data of the RF Tag can be written. Notifies the measurement result in terms of
the number of actually written bytes. Use this command to consider the movement speed and the num-
ber of bytes that can be written in the application communicating with the moved RF Tag.

Antenna

Repeated
communications

Movement

RFID Tag

U [

—

Operation com-

RF communica-

Command code

Memory address

Data size

mand tions option
Used 0 (Not used) 0A04 hex 0 (Not used) 0 (Not used)
Output area * Fixed as 8192
bytes max.
AR Output SID Input SID Output data 1to 8 Select UID
Response response
0 (Not used) 0 (Not used) 0 (Not used) 00 hex (Not used) | O (Not used)
Status Refresh Count Response code Mearseusrjlrtn ent Input SID
The command sta- | 0 to 65535 Error code 1to 8192 0 (Not used)
tus and test mode | |ncremented with (Actual write size)
change to TRUE each measurement
Input area | The other statuses
change to FALSE
Output SID Input data 1 to 8 uiD RF (_:omm_umca- Noise level
response tions time
0 (Not used) 0 (Not used) UID data 0 to 65535 ms 01to 99
(8 bytes)

|E| Precautions for Correct Use
When you execute the MEASURE TRAVELING WRITING command, data is actually written to

the RF Tag.

However, as for the data to be written, since the values before measurement are written, there
is no change in the contents of the memory.
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8-8-6 MEASURE NOISE LEVEL

Measures the ambient noise level around the antenna. The measurement results are notified in the 100
levels of 00 to 99. Use this command to check the level of noise that affects the communications perfor-
mance at a workplace with unstable communications during startup operation or actual operation.

Antenna

Noise

——

8 Functions of the RFID Units

Operation com-

RF communica-

Command code

Memory address

Data size

mand tions option
Used 0 (Not used) 0B01 hex 0 (Not used) 0 (Not used)
Output area Refresh Count Input SID
Output SID P Output data 1 to 8 Select UID
Response response
0 (Not used) 0 (Not used) 0 (Not used) 00 hex (Not used) | O (Not used)
Status Refresh Count Response code Meafeu;ﬁw ent Input SID
The command sta- | 0 to 65535 Error code 0to 99 0 (Not used)
tus and test mode | |ncremented with (Noise level)
change to TRUE each measurement
Input area
The other statuses
change to FALSE
ID RF ica-
Output S Input data 1 to 8 uID Communica Noise level
response tions time
0 (Not used) 0 (Not used) 0 (Not used) 0 (Not used) 0to 99
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8 Functions of the RFID Units

8-8-7 Notification of Test Results by the Amplifier Indicator

When the RFID Unit is operating during a test command, the test results are notified by the LED indica-
tors on the connected amplifier.

When the installation is adjusted at the workplace, or when the installation of the RF Tag and antenna is
adjusted, the test results can be visually checked by the LED display on the amplifier even from a work-
place that is away from the control panel.

Antenna connection port

RUN
COMM LV6/7D
NORM LV5/7A
ERR LV4/76
LV3/72
Operation indicator LV2/71
LV1/70

Controller connector

Indicator Color Description
RUN Green Lights when power is turned ON.
COMM Yellow Lights when communications are in progress.
NORM Green Lights when communications end normally.
ERR Red Lights when communications end in an error.
LV1 to LV6 Yellow MEASURE COMMUNICATIONS DISTANCE LEVEL: The distance level is dis-
played in 6 stages
MEASURE COMMUNICATIONS SUCCESS RATE: The success rate is displayed in
6 stages
MEASURE TRAVELING READING: The actually read data size is displayed in 6
stages
MEASURE TRAVELING WRITING: The actually written data size is displayed in 6
stages
MEASURE NOISE LEVEL: The noise level is displayed in 5 stages
* See the table below for details
Test type Not lit LV1 LV2 LV3 Lv4 LVS LV6
MEASURE COMMU- |0 1 2 3 4 5 6
NICATIONS DIS- (Communi- | (Far point) (Near point)
TANCE LEVEL cations dis-
abled)
MEASURE COMMU- | 0% 1% to 19% | 20% to 39% | 40% to 59% | 60% to 79% | 80% to 99% | 100%
NICATIONS SUC- (Communi-
CESS RATE cations dis-
abled)
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8 Functions of the RFID Units

Test type Not lit LV1 LvV2 LV3 LvV4 LV5 LV6
MEASURE TRAVEL- | 0 byte 1 byte or 64 bytes or | 128 bytes 256 bytes 512 bytes 1024 bytes
ING WRITING more more or more or more or more or more
MEASURE TRAVEL- | 0 byte 1 byte or 64 bytes or | 128 bytes 256 bytes 512 bytes 1024 bytes
ING WRITING more more or more or more or more or more
MEASURE NOISE 0 1to 19 20 to 39 40 to 59 60% to 79% | 80 to 99 -

LEVEL (No noise) | (Low noise) (High noise)
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Troubleshooting

This section provides error information and corrections for errors that can occur when
the RFID Units are used.

9-1 Howto CheCkforErrors ............iuiiiiiiiiiiinrinrnnennnnns 9-2

9-2 Checking for Errors with the Indicators .. . ......................... 9-3

9-3 Troubleshooting with Support Software ........................... 9-4

9-3-1 Checking for Errors from the Sysmac Studio ......................... 9-4
9-3-2 Checking for Errors from Support Software Other Than the Sysmac

StUAIO . . 9-5

9-3-3 ErrorTable .. ... ... 9-5

9-3-4 Error Descriptions . . ... .. 9-11

9-3-5 Resetting Errors . ... ... 9-31

9-3-6 Troubleshooting Flowcharts ........... ... ... ... .. ... .. .......... 9-31
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9 Troubleshooting

9-1 How to Check for Errors

Use one of the following error checking methods.
» Checking the indicators
» Troubleshooting with Support Software

Refer to the user’s manual for the CPU Unit or Communications Coupler Unit that the NX Units are con-
nected to for details on troubleshooting with the Support Software.
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9 Troubleshooting

9-2 Checking for Errors with the Indicators

The [TS] indicator on an RFID Unit tells you the status and level of any errors in the RFID Unit.

This section describes the meanings of errors that the TS indicator shows and the troubleshooting pro-
cedures for them.

Here, the following abbreviations are used to describe the status of the indicators.

Abbreviation Indicator status
Lit Lit
Not Lit Not lit
FS () Flashing. The numeric value in parentheses is the flashing interval.
- Undefined.

I Main Errors and Corrections

GI:e:‘dlc;:: Cause Action

Lit Not Lit | --- Status is normal.

FS Not Lit | « Initializing Status is normal. Wait until processing is completed.
(2s) « Restarting is in progress for the Unit.

* Downloading

Lit Lit This status does not exist.
Not Lit | Not Lit | The Unit power supply is not supplied. Check the following items and make sure that power
is correctly supplied from the Unit power supply.

Checks Related to the Power Supply
* Make sure that the power supply cable is wired
correctly.

* Make sure that the power supply cable is not dis-
connected.

» Make sure that the power supply voltage is within
the specified range.

* Make sure that the power supply has enough
capacity.

* Make sure that power supply has not failed.

» Waiting for initialization to start Status is normal. Wait until processing is completed.

sJ03Je2IpuU| 8y} Y3IM stouig Joy Bunjoayd z-6

 Restarting is in progress for the Unit.
If you cannot resolve the problem after you check the above items and cycle the Unit power supply, the
Unit may have a hardware failure. If this happens, replace the Unit. If this happens, replace the Unit.
Not Lit | Lit Hardware failure If this error occurs after you cycle the Unit power
supply, replace the Unit.

Not Lit | Lit Non-volatile Memory Hardware Error
Not Lit | Lit Control Parameter Error in Master
Not Lit | Lit NX Unit Processing Error

Not Lit | FS NX Unit /O Communications Error
(1s)

Not Lit | Lit Antenna Configuration Error Ref 933 Tabi 9-5 for detail
Not Lit | Lit Amplifier Power Supply Error efer to 9-3-3 Error Table on page 9-5 for details.
Not Lit | Lit Amplifier Disconnection Detection

The indicator Other
status is held
immediately
before the
event occurred.
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9-3 Troubleshooting with Support Soft-
ware

Error management on the NX series is based on the methods used for the NJ/NX/NY-series Control-
lers. This allows you to use the Support Software to check the meanings of errors and troubleshooting
procedures. The confirmation method depends on the Support Software that you use.

9-3-1 Checking for Errors from the Sysmac Studio

When an error occurs, you can place the Sysmac Studio online to the Controller or the Communications
Coupler Unit to check current Controller errors and the log of past Controller errors.

I Current Errors

Open the Sysmac Studio's Controller Error Tab Page to check the current error's level, source, source

details, event name, event code, details, attached information 1 to 4, actions, and corrections. Observa-
tions are not displayed as errors.

@ Additional Information

Number of Current Errors

The following table gives the number of errors that are reported simultaneously as current
errors in the RFID Unit.

Units Number of simultaneous error notifications
RFID Unit 15 errors

If the number of errors exceeds the maximum number of reportable current errors, errors are

reported with a priority given to the oldest and highest-level errors. Errors that exceed the limit
on simultaneous error notifications are not reported.

I Log of Past Errors

You can check the following information on past errors on the Controller Event Log Tab Page in the
Sysmac Studio: times, levels, sources, source details, event names, event codes, details, attached
information 1 through 4, and corrections.

@ Additional Information

Number of Logs of Past Errors

Event logs of the RFID Unit are stored in the RFID Unit itself.

The system event log can record 15 events. The access event log can record 2 events.
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9-3-2 Checking for Errors from Support Software Other Than the Sys-
mac Studio

You can check the error descriptions and logs with Support Software other than the Sysmac Studio. For
the error checking methods, refer to the user’s manual for the Communications Coupler Unit and the
operation manual for the Support Software.

9-3-3 Error Table

The errors (events) that can occur in the RFID Units are given on the following pages.

The following abbreviations are used in the event Level column.

Abbreviation Series

Maj Major fault level

Part Partial fault level

Min Minor fault level

Obs Observation

Info Information

Letter Meaning

S Event levels that are defined by the system.
u Event levels that can be changed by the user.!

*1. This symbol appears only for events for which the user can
change the event level.

Refer to the troubleshooting manual for the connected CPU Unit or Industrial PC for all
NJ/NX/NY-series event codes.

asempyog poddng yum Bugooyssjqnoal -6

Level
Event codes Event name Description Assumed cause M P(M g In Zenfs:
aj|rt|in fo
s

00200000 hex Non-volatile An error occurred in | Non-volatile memory failure S P. 9-12
Memory Hard- | the non-volatile
ware Error memory.

10410000 hex Control An error occurred in | For the NX bus of CPU Units S P. 9-13
Parameter the control parame- | « The power supply to the CPU
Error in Mas- | ters that are saved Unit was turned OFF while
ter in the master. writing the Unit operation set-

tings was in progress. Or
there is an error in the area of
the non-volatile memory in the
CPU Unit in which the Unit
operation settings for the rele-
vant NX Unit are saved.

For Communications Coupler
Units

» The power supply to the Com-
munications Coupler Unit was
turned OFF while writing the
Unit operation settings was in
progress. Or there is an error in
the area of the non-volatile
memory in the Communications
Coupler Unit in which the Unit
operation settings for the rele-
vant NX Unit are saved.

oIpn)S oewsAg ay) uey |
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Level
Event codes Event name Description Assumed cause M M g In I:T‘f::
aj in fo
s
40200000 hex NX Unit Pro- | Afatal error An error occurred in the soft- S P. 9-14
cessing occurred in an NX ware.
Error Unit.
6AA00000 hex Antenna An unsupported The V680-H01-V2 was con- S P. 9-15
Configura- antenna is con- nected to the NX-V680C2.
tion Error nected.
* Combination of the
NX-V680C2 Unit
and the
V680-HO01-V2 Unitis
not supported.
6AA10000 hex Amplifier An error was I/O power supply is not sup- S P. 9-15
Power Sup- | detected in the plied.
ply Error power supply sup-
plied to the amplifier.
6AA20000 hex Amplifier Disconnection of the |« The amplifier is not con- S |U P. 9-16
Disconnec- | amplifier was nected.
tion Detec- | detected. « The amplifier has failed.
tion The amplifier was |+ The RFID Unit has failed.
not recognized.
6AC00000 hex Undefined It cannot be exe- The command code is incorrect. S P. 9-16
Command cuted because it is
an undefined com-
mand.
6AC10000 hex Invalid Com- | The command can- | The command parameters are S P. 9-17
mand not be executed incorrect.
Parameter because the com-
mand parameter is
incorrect.
6AC20000 hex Command The command can- |+ An RF communications option S P. 9-17
Execution not be executed that cannot be executed has
Not Possible | because the com- been specified for the com-
mand execution mand.
conditions have not | « There is no data to perform
been established. data restore.
6A700000 hex RF Tag An error occurred * The communications dis- Uu|sS P.9-18
Communica- | during communica- tance between the antenna
tions Failure | tions with the RF and the RF Tag is outside the
Tag and it was not specification range.
successfully com- + The moving speed of the RF
pleted. Tag is too fast.
* Influence of surrounding envi-
ronment (e.g., noise interfer-
ence and surrounding metal)
* Multiple RF Tags exist in the
communications range when
the communications option is
other than Muilti trigger or
Multi repeat.
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Level
Event codes Event name Description Assumed cause M P(M g In ':::s:
aj|rt|in fo
s
6A710000 hex RF Tag Veri- | Data could not be * The communications dis- Uuils P. 9-19
fication Error | correctly written to tance between the antenna
the RF Tag. and the RF Tag is outside the
specification range.
» The moving speed of the RF
Tag is too fast.
* Influence of surrounding envi-
ronment (e.g., noise interfer-
ence and surrounding metal)
6A720000 hex RF Tag The RF Tags do not | * The RF communications Uui|s P. 9-20
Missing exist in the commu- option is set to Trigger, and
Error nications area. the RF Tag does not exist in
the communications area
when the trigger occurs.
* The RF communications
option is set to Auto or
Repeat, and the wait time has
reached the RF Communica-
tions Timeout.
» The amplifier is connected but
the antenna is not connected.
6A730000 hex RF Tag Data | Data could not be » The communications dis- Uui|s P. 9-21
Loss correctly written to tance between the antenna
the RF Tag. There is and the RF Tag is outside the
a possibility that the specification range.
data has been lost. |« The moving speed of the RF
Tag is too fast.
* Influence of surrounding envi-
ronment (e.g., noise interfer-
ence and surrounding metal)
6A760000 hex RF Tag Data | A data error in the * Noise in the environment ui|s P. 9-22
Error RF Tag was where RF Tags are used.
detected. « RF Tag individual failure.
6A770000 hex RF Tag Life- | The number of writ- | The number of writing to the RF S P. 9-22
time Warn- ing to the RF Tag Tag has reached the end of its
ing was written life.
exceeded the speci-
fied value.
6A790000 hex RF Tag The RF Tag Unsupported RF Tags are used. S P. 9-23
Response responded with an
Error error and it was not
successfully com-
pleted.
6A7A0000 hex RF Tag The address of the | The address of the RF Tag S P. 9-23
Address RF Tag is incorrect. | specified in a command is incor-
Error rect.
6A7D0000 hex RF Tag Write | An attempt was The memory area of the RF Tag S P. 9-24
Protect Error | made to write in the | to be written is included in the
write protected area | write protect range.
of the RF Tag.
NX-series RFID Units User’s Manual (Z401) 9.7
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9 Troubleshooting

Level
Event codes Event name Description Assumed cause M M g In I::::
aj in fo
s
6A7E0000 hex RF Tag Lock | An attempt was » The address of the RF Tag S P. 9-24
Error made to write to the specified in a command is
locked area of RF incorrect.
Tag. * The memory area to be writ-
ten to the RF Tag is locked.
6A7F0000 hex RF Tag Cus- | An RF Tag not per- | An RF Tag that cannot be used S P. 9-25
tomer Code | mitted to use was for security is used.
Error communicated.
6AD00000 hex RF Tag Data | Data error of the RF |  Noise in the environment S | P.9-25
Correction Tag was detected where RF Tags are used.
and corrected. + RF Tag individual failure
6AD10000 hex RF Tag Cal- | Overflow or under- | Calculation data that were S | P.9-26
culation flow occurred in cal- | attempted to write to the RF Tag
Overflow or | culated value. exceeded the valid range of the
Underflow data type.
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9 Troubleshooting

Level
Event codes Event name Description Assumed cause M(P M g In ':if::
aj|rt|in fo
s
80200000 hex NX Unit /O | An I/O communica- | For the NX bus of CPU Units S P. 9-26
Communica- | tions error occurred | . aAp error that prevents normal
tions Error in an NX Unit. NX bus communications

occurred in a CPU Unit.

* An NX Unit is not mounted
properly.

» The power cable for the Unit
power supply is disconnected,
or the wiring from the Unit
power supply to the NX Units
is incorrect.

» The power cable for the Unit
power supply is broken.

The voltage of the Unit power
supply is outside the specified
range, or the capacity of the
Unit power supply is insuffi-
cient.

* There is a hardware error in
an NX Unit.

For Communications Coupler
Units

* An error that prevents normal
NX bus communications
occurred in a Communica-
tions Coupler Unit.

* The NX Unit is not mounted
properly.

» The power cable for the Unit
power supply is disconnected.
Or, the wiring from the Unit
power supply to the NX Units
is incorrect.

asempyog poddng yum Bugooyssjqnoal -6

* The power cable for the Unit
power supply is broken.

The voltage of the Unit power
supply is outside the specified
range. Or, the capacity of the
Unit power supply is insuffi-
cient.

d|qel Jou3 ¢€-€-6

* There is a hardware error in
the NX Unit.
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Event codes

Event name

Description

Assumed cause

aj

In
fo

Refer-
ence

80220000 hex

NX Mes-
sage Com-
munications
Error

An error was
detected in message
communications and
the message frame
was discarded.

For the NX bus of CPU Units

* The message communica-
tions load is high.

For Communications Coupler

Units

» The message communica-
tions load is high.

* The communications cable is
disconnected or broken.

* Message communications
were cutoff in communica-
tions.

o T O

P. 9-28

80240000 hex

NX Unit
Clock Not
Synchro-
nized Error

A time information
error occurred in an
NX Unit.

For the NX bus of CPU Units

* There is a hardware error in
an NX Unit.

¢ There is a hardware error in a
CPU Unit.

For Communications Coupler

Units

* There is a hardware error in
an NX Unit.

* There is a hardware error in
an EtherCAT Coupler Unit.

P. 9-29

90400000 hex

Event Log
Cleared

The event log was
cleared.

The event log was cleared by
the user.

P. 9-30
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9-3-4 Error Descriptions

9 Troubleshooting

This section describes the information that is given for individual errors.

I How to Read Error Descriptions

The items that are used to describe individual errors (events) are described in the following copy of an

error table.
Event name | Gives the name of the error. | Event code | Gives the code of the error.
Description | Gives a short description of the error.
Gives the source of the error. Gives details on . . Tells when the
. Detection tim- .
Source Source details | the source of in error is
the error. 9 detected.
Tells the level of influence on con- Tells which log the error is saved
Error attri- Level 1 Log category | .,
trol. in.
butes "
Recovery Gives the recovery method. 3
Tells what will Provides special information on the operation that
happen to exe- results from the error.
Effects User program cution of the Result
user program.*4 ©
w
Indicators Gives the status of the built-in EtherNet/IP port and built-in EtherCAT port indicators. Indicator status is -
given only for errors in the EtherCAT Master Function Module and the EtherNet/IP Function Module. é
Sys- Variable name | Data types | Series %
tem-defined | Lists the variable names, data types, and meanings for system-defined variables that provide direct error 3
variables notification, that are directly affected by the error, or that contain settings that cause the error. %.
«Q
Cause and | Assumed cause | Correction | Prevention g
correction Lists the possible causes, corrections, and preventive measures for the error. ©®
Attached This is the attached information that is displayed by the Support Software or an HMI. *,8 §
information =
17
Precau- Provides precautions, restrictions, and supplemental information. If the user can set the event level, the event %
tions/Remarks | levels that can be set, the recovery method, operational information, and other information is also provided. 5
o

*1. One of the following:
Maijor fault: Major fault level
Partial fault: Partial fault level
Minor fault: Minor fault level
Observation
Information

*2. One of the following:
System: System event log
Access: Access event log
*3. One of the following:
Automatic recovery: Normal status is restored automatically when the cause of the error is removed.
Error reset: Normal status is restored when the error is reset after the cause of the error is removed.
Cycle the power supply: Normal status is restored when the power supply to the Controller is turned OFF and then back
ON after the cause of the error is removed.
Controller reset: Normal status is restored when the Controller is reset after the cause of the error is removed.
Depends on cause: The recovery method depends on the cause of the error.

*4. One of the following:
Continues: Execution of the user program will continue.
Stops: Execution of the user program stops.
Starts: Execution of the user program starts.
*5. “System information” indicates internal system information that is used by OMRON.

*6. Refer to the appendices of the troubleshooting manual for the connected CPU Unit or Industrial PC for the applicable
range of the HMI Troubleshooter.

suonduosaq Jou3 v-€-6
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9 Troubleshooting

I Error Descriptions

Event name | Non-volatile Memory Hardware Error Event code 00200000 hex
Meaning An error occurred in non-volatile memory.
Depends on where the Support NX Unit Detection When power is
Source Software is connected and the Source details timin turned ON to
system configuration. g the NX Unit
Level Minor fault Log category | System
For the NX bus of CPU Units
Error Cycle the power supply to the Unit or restart the NX bus.
attributes Recovery For Communications Coupler Units
Cycle the power supply to the Unit or restart the Slave Terminal.
If the errors are detected in the Controller, reset all of the errors in the Controller.
Continues. . I/0 refreshing for the NX Unit stops. Messages can-
Effects User program Operation not be sent to the NX Unit.
Sys- Variable Data type Name
tem-defined | None
variables
Assumed cause Correction Prevention
Non-volatile memory failure. For the NX bus of CPU Units None
Cycle the power supply to the Unit
or restart the NX bus. If the error
persists even after you make the
above correction, replace the rele-
Cause and vant NX Unit.
correction For Communications Coupler
Units
Cycle the power supply to the Unit
or restart the Slave Terminal. If the
error persists even after you make
the above correction, replace the
relevant NX Unit.
Attached None
information
Precautions/ | None
Remarks
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Event name | Control Parameter Error in Master Event code 10410000 hex
Meaning An error occurred in the control parameters that are saved in the master.
Depends on where the Support NX Unit Detection When power is
Source Software is connected and the Source details fiming turned ON to
system configuration. the NX Unit
Level Minor fault Log category | System
For the NX bus of CPU Units
When Fail-soft Operation Is Set to Stop
Restart the NX Unit and then reset the error in the NX Bus Function
Module.
When Fail-soft Operation Is Set to Fail-soft
Restart the NX Unit and then reset the error in the NX Unit.
Error For Communications Coupler Units
attributes Recovery When Fail-soft Operation Is Set to Stop
If the errors are detected in the Controller, restart the NX Unit and then
reset all of the errors in the Controller.
If the errors are not detected in the Controller, restart the NX Unit and
then reset the error in the Communications Coupler Unit.
When Fail-soft Operation Is Set to Fail-soft
Restart the NX Unit and then reset the error in the Communica-
tions Coupler Unit.
Effects User program | Continues. Operation I/O refreshing for the NX Unit stops.
Sys- Variable Data type Name
tem-defined | None —
variables
Assumed cause Correction Prevention
For the NX bus of CPU Units
The power supply to the CPU Unit | Download the Unit operation set- | Do not turn OFF the power supply
was turned OFF while writing the | tings of the NX Unit again. If the to the CPU Unit while transfer of
Unit operation settings was in error persists even after you make | the Unit operation settings for the
progress. Or there is an error in the above correction, replace the | NX Unit or save of NX Unit param-
the area of the non-volatile mem- | CPU Unit. eters by a message is in progress.
ory in the CPU Unit in which the
Unit operation settings for the rel-
Cause and evant NX Unit are saved.
correction For Communications Coupler Units
The power supply to the Commu- | Download the Unit operation set- | Do not turn OFF the power supply
nications Coupler Unit was turned | tings of the NX Unit again. If the to the Communications Coupler
OFF while writing the Unit opera- | error occurs again even after you | Unit while transfer of the Unit
tion settings was in progress. Or | make the above correction, operation settings for the NX Unit
there is an error in the area of the | replace the Communications Cou- | by the Support Software or save
non-volatile memory in the Com- | pler Unit. of NX Unit parameters by a mes-
munications Coupler Unit in which sage is in progress.
the Unit operation settings for the
relevant NX Unit are saved.
Attached None
information
Precautions/ | None
Remarks

NX-series RFID Units User’s Manual (Z401)
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9 Troubleshooting

Event name | NX Unit Processing Error Event code 40200000 hex
Meaning A fatal error occurred in an NX Unit.
Depends on where the Support NX Unit . Continuously
Source Software is connected and the Source details I?et.e ction
) . timing
system configuration.
Level Minor fault Log category | System
For the NX bus of CPU Units
Cycle the power supply to the NX Unit and then reset the error in the NX Bus Function
ey Module.
attributes Recovery L .
For Communications Coupler Units
Cycle the power supply to the NX Unit and then reset the error in the Communications
Coupler Unit.
Continues. . I/O refreshing for the NX Unit stops. Messages can-
Effects User program Operation not be sent to the NX Unit.
Sys- Variable Data type Name
tem-defined | None — —
variables
Assumed cause Correction Prevention
An error occurred in the software. | For the NX bus of CPU Units None
Turn ON the Unit power supply
again, restart the NX Unit, or
restart the NX bus. If this error
occurs again even after the above
measures are taken, contact your
Cause and OMRON representative.
correction For Communications Coupler
Units
Turn ON the Unit power supply
again, restart the NX Unit, or
restart the slave terminal. If this
error occurs again even after the
above measures are taken, con-
tact your OMRON representative.
Attached information 1: System information
Attached Attached information 2: System information
information | Attached information 3: System information

Attached information 4: System information

Precautions/
Remarks

None

NX-series RFID Units User’s Manual (Z401)



9 Troubleshooting

Event name

Antenna Configuration Error

Event code

6AA00000 hex

An unsupported antenna is connected.

Meaning o ) .
* Combination of the NX-V680C2 Unit and the V680-H01-V2 Unit is not supported.
Depends on where the Support NX Unit Detection Continuously
Source Software is connected and the Source details oy
) . timing
system configuration.
Error Level Minor fault Log category | System
attributes Recovery Reset error in the NX Unit.
Effects User program | Continues. Operation Operation continues.
Sys- Variable Data type Name
tem-defined | None — —
variables
Assumed cause Correction Prevention
Cause and The V680-H01-V2 was connected | Connect the antenna other than Check the combination of usable
correction to the NX-V680C2. V680-H01-V2 to the NX-V680C2. | RFID devices and then design the
Use the NX-V680C1. system configuration.
Attached information 1: Channel where error occurs
Attached 0001 hex: occurred in Channel 1
information
0010 hex: occurred in Channel 2
Precautions/ | None
Remarks
Event name | Amplifier Power Supply Error Event code 6AA10000 hex
Meaning An error was detected in the power supply supplied to the amplifier.
Depends on where the Support NX Unit Detection Continuously
Source Software is connected and the Source details ..
) . timing
system configuration.
Error Level Minor fault Log category | System
attributes Recovery Reset error in the NX Unit.
Effects User program | Continues. Operation Operation continues.
Sys- Variable Data type Name
tem-defined | None —_
variables
Assumed cause Correction Prevention
I/0 power supply is not supplied. | Correctly supply the 1/O power Confirm that input of I/O power
Cause and supply. supply is correct.
correction The RFID Unit has failed. If this error occurs even after mak-
ing the above correction, replace
the RFID Unit.
Attached information 1: Channel where error occurs
CUEEIES 0001 hex: occurred in Channel 1
information

0010 hex: occurred in Channel 2

Precautions/
Remarks

None

NX-series RFID Units User’s Manual (Z401)
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9 Troubleshooting

Event name | Amplifier Disconnection Detection Event code 6AA20000 hex
. Disconnection of the amplifier was detected.
Meaning . .
The amplifier was not recognized.
Depends on where the Support NX Unit Detection When a com-
Source Software is connected and the Source details . mand is exe-
) . timing
system configuration. cuted
Error Level Minor fault Log category | System
attributes Recovery Reset error in the NX Unit.
Effects User program | Continues. Operation Operation continues.
Sys- Variable Data type Name
tem-defined | None — —
variables
Assumed cause Correction Prevention
The amplifier is not connected. Connect the amplifier. Make sure that the amplifier is
Cause and connected.
. The amplifier has failed. Replace the amplifier. None
correction . _ —
The RFID Unit has failed. If the amplifier does not operate None
properly even after you replace it,
replace the RFID Unit.
Attached information 1: Channel where error occurs
tAttached_ 0001 hex: occurred in Channel 1
information
0010 hex: occurred in Channel 2
Precautions/ | None
Remarks
Event name | Undefined Command Event code 6AC00000 hex
Meaning It cannot be executed because it is an undefined command.
Depends on where the Support NX Unit Detection When the com-
Source Software is connected and the Source details . mand is exe-
) . timing
system configuration. cuted
Error Level Observation Log category | System
attributes Recovery Reset error in the NX Unit.
Continues. . Operation continues.
Effects User program Operation o )
Communications with the RF Tag are not performed.
Sys- Variable Data type Name
tem-defined | None
variables
Assumed cause Correction Prevention
Cause and The command code is incorrect. Correct the command code as Check the command specifica-
correction defined. tions and then create the user pro-
gram.
Attached information 1: Channel where error occurs
tAttached_ 0001 hex: occurred in Channel 1
information
0010 hex: occurred in Channel 2
Precautions/ | None
Remarks
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Event name | Invalid Command Parameter Event code 6AC10000 hex
Meaning The command cannot be executed because the parameter is incorrect.
Depends on where the Support NX Unit Detection When the com-
Source Software is connected and the Source details . mand is exe-
) . timing
system configuration. cuted
Error Level Observation Log category | System
attributes Recovery Reset error in the NX Unit.
Continues. Operation continues.
Effects User program Operation o )
Communications with the RF Tag are not performed.
Sys- Variable Data type Name
tem-defined | None — —
variables
Assumed cause Correction Prevention
Cause and The command parameters are Correct the command parameter | Check the command specifica-
correction incorrect. to the value within the range. tions and then create the user pro-
gram.
Attached information 1: Channel where error occurs
Attached 0001 hex: occurred in Channel 1
information
0010 hex: occurred in Channel 2
Precautions/ | None
Remarks
Event name | Command Execution Not Possible Event code 6AC20000 hex
Meaning The command cannot be executed because the command execution condition is not satisfied.
Depends on where the Support NX Unit Detection When the com-
Source Software is connected and the Source details . mand is exe-
) . timing
system configuration. cuted
Error Level Observation Log category | System
attributes Recovery Reset error in the NX Unit.
Continues. Operation continues.
Effects User program Operation o )
Communications with the RF Tag are not performed.
Sys- Variable Data type Name
tem-defined | None - -
variables
Assumed cause Correction Prevention
Communications options that can- | Correct the options to the execut- | Check the command specifica-
not be executed for the command | able communications options for | tions and then create the user pro-
are specified. the command. gram.
There is no data to be restored. Writing data to the RF Tag has None
failed. Data restoration should be
Cause and executed after RF Tag data loss is
correction detected.
The communications option Enter the Select UID of the 1/10 Check the command specifica-
Selective is specified while Select | entry. tions and then create the user pro-
UID of the I/O entry is not entered. gram.
A copy command was executed Stop the operation of both Chan- | Check the command specifica-
while either Channel 1 or Channel | nel 1 and Channel 2 antennas. tions and then create the user pro-
2 antenna was operating. gram.
Attached information 1: Channel where error occurs
Attached 0001 hex: occurred in Channel 1
information

0010 hex: occurred in Channel 2

Precautions/
Remarks

None
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9 Troubleshooting

Event name | RF Tag Communications Failure Event code 6A700000 hex
Meaning An error occurred during communications with the RF Tag and it was not successfully completed.
Depends on where the Support NX Unit Detection When the com-
Source Software is connected and the Source details vt mand is exe-
system configuration. cuted
Error Level Observation Log category | System
attributes Recovery Reset error in the NX Unit.
Continues. Operation continues.
Effects User program Operation Communications with the RF Tag may not be per-
formed normally.
Sys- Variable Data type Name
tem-defined | None — —
variables
Assumed cause Correction Prevention
The communications distance Check the influence of noise and | Check the communications char-
between the antenna and the RF | metal and secure communications | acteristics between the antenna
Tag is outside the specification distance. and the RF Tag and adjust the
range. installation.
The moving speed of the RF Tag | Adjust the moving speed of the RF
is too fast. Tag.
Influence of surrounding environ- | Perform noise level measurement | Check the influence of noise and
Cause and ment (e.g., noise interference and | and implement noise countermea- | metal and secure communications
correction surrounding metal) sures. Alternatively, keep a dis- distance.
tance from the surrounding metal
object.
Multiple RF Tags exist in the com- | Set one RF Tag in the communi- | Create a user program with refer-
munications range when the com- | cations range. ence to the communications
munications option is other than | T4 communicate with multiple RF | OPtion specifications.
Muilti trigger or Multi repeat. Tags, set the communications
option to Multi trigger or Multi
repeat.
Attached information 1: Channel where error occurs
Attached 0001 hex: occurred in Channel 1
information

0010 hex: occurred in Channel 2

Precautions/
Remarks

None
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Event name | RF Tag Verification Error Event code 6A710000 hex
Meaning Data could not be correctly written to the RF Tag.
Depends on where the Support NX Unit Detection When a com-
Source Software is connected and the Source details .. mand is exe-
) . timing
system configuration. cuted
Error Level Observation Log category | System
attributes Recovery Reset error in the NX Unit.
Continues. Operation continues.
Effects User program Operation )
Incorrect data may have been written to the RF Tag.
Sys- Variable Data type Name
tem-defined | None — —
variables
Assumed cause Correction Prevention
The communications distance Check the influence of noise and | Check the communications char-
between the antenna and the RF | metal and secure communications | acteristics between the antenna
Tag is outside the specification distance. and the RF Tag and adjust the
range. installation.
Cause and The moving speed of the RF Tag | Adjust the moving speed of the RF
correction is too fast. Tag.
Influence of surrounding environ- | Perform noise level measurement | Check the influence of noise and
ment (e.g., noise interference and | and implement noise countermea- | metal and secure communications
surrounding metal) sures. Alternatively, keep a dis- distance.
tance from the surrounding metal
object.
Attached information 1: Channel where error occurs
Attached 0001 hex: occurred in Channel 1
information

0010 hex: occurred in Channel 2

Precautions/
Remarks

None
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Event name | RF Tag Missing Error Event code 6A720000 hex
Meaning The RF Tags do not exist in the communications area.
Depends on where the Support NX Unit Detection When a com-
Source Software is connected and the Source details .. mand is exe-
) . timing
system configuration. cuted
Error Level Observation Log category | System
attributes Recovery Reset error in the NX Unit.
Continues. . Operation continues.
Effects User program Operation o .
Communications with the RF Tag are not performed.
Sys- Variable Data type Name
tem-defined | None
variables
Assumed cause Correction Prevention
The communications option is Adjust so that the RF Tag is in the | Design the equipment so that the
Trigger, and any RF Tags do not communications area when the RF Tag enters the communica-
exist in the communications area | trigger is instructed. tions area when you execute the
when the trigger is executed. command.
Cause and —— —— - —
. The communications option is Adjust so that the RF Tag is within
correction . L s
Auto or Repeat, and the waiting the communications area within
time has reached RF Communica- | RF Communications Timeout.
tions Timeout.
The amplifier is connected but the | Connect the antenna. Make sure that the antenna is
antenna is not connected. connected.
Attached information 1: Channel where error occurs
{\ttachec! 0001 hex: occurred in Channel 1
information

0010 hex: occurred in Channel 2

Precautions/
Remarks

None
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Event name | RF Tag Data Loss Event code 6A730000 hex
Meaning Data could not be correctly written to the RF Tag. There is a possibility that the data has been lost.
Depends on where the Support NX Unit Detection When a com-
Source Software is connected and the Source details .. mand is exe-
) . timing
system configuration. cuted
Error Level Observation Log category | System
attributes Recovery Reset error in the NX Unit.
Continues. Operation continues.
Effects User program Operation Memory data of the RF Tag may have been lost.
Restoring is required.
Sys- Variable Data type Name
tem-defined | None — —
variables
Assumed cause Correction Prevention
The communications distance Check the influence of noise and | Check the communications char-
between the antenna and the RF | metal and secure communications | acteristics between the antenna
Tag is outside the specification distance. and the RF Tag and then adjust
range. the installation.
Cause and The moving speed of the RF Tag | Adjust the moving speed of the RF
correction is too fast. Tag.
Influence of surrounding environ- | Perform noise level measurement | Check the influence of noise and
ment (e.g., noise interference and | and implement noise countermea- | metal and secure communications
surrounding metal) sures. Alternatively, keep a dis- distance.
tance from the surrounding metal
object.
Attached information 1: Channel where error occurs
Attached 0001 hex: occurred in Channel 1
information

0010 hex: occurred in Channel 2

Precautions/
Remarks

None
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Event name | RF Tag Data Error Event code 6A760000 hex
Meaning A data error in the RF Tag was detected.
Depends on where the Support NX Unit Detection When a com-
Source Software is connected and the Source details . mand is exe-
) . timing
system configuration. cuted
Error Level Observation Log category | System
attributes Recovery Reset error in the NX Unit.
Continues. Operation continues.
Effects User program Operation ) o
Information read from RF Tag is incorrect.
Sys- Variable Data type Name
tem-defined | None - -
variables
Assumed cause Correction Prevention
Noise in the environment where Rewrite the RF Tag data and take | Check the effect of noise and take
Cause and RF Tags are used measures against noise. measures against noise.
correction RF Tag individual failure Rewrite the RF Tag data. If this None
error still occurs, replace the RF
Tag.
Attached information 1: Channel where error occurs
Attached 0001 hex: occurred in Channel 1
information
0010 hex: occurred in Channel 2
Precautions/ | None
Remarks
Event name | RF Tag Lifetime Warning Event code 6A770000 hex
Meaning The number of writing to the RF Tag was written exceeded the specified value.
Depends on where the Support NX Unit Detection When a com-
Source Software is connected and the Source details . mand is exe-
) . timing
system configuration. cuted
Error Level Observation Log category | System
attributes Recovery Reset error in the NX Unit.
Effects User program | Continues. Operation Operation continues.
Sys- Variable Data type Name
tem-defined | None
variables
Assumed cause Correction Prevention
Cause and The number of writing to the RF Replace the RF Tag. (Since it is a purpose to detect
correction Tag has reached the end of its life. write life, no prevention measures
are necessary.)
Attached information 1: Channel where error occurs
Attached 0001 hex: occurred in Channel 1
information
0010 hex: occurred in Channel 2
Precautions/ | None
Remarks
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Event name | RF Tag Response Error Event code 6A790000 hex
Meaning The RF Tag responded with an error and it was not successfully completed.
Depends on where the Support NX Unit Detection When a com-
Source Software is connected and the Source details . mand is exe-
) . timing
system configuration. cuted
Error Level Observation Log category | System
attributes Recovery Reset error in the NX Unit.
Continues. . Operation continues.
Effects User program Operation ) ) .
Failed to communicate with the RF Tag.
Sys- Variable Data type Name
tem-defined | None — —
variables
Cause and Assumed cause Correction Prevention
correction Unsupported RF Tags are used. Replace the RF Tag. None
Attached information 1: Channel where error occurs
{-\ttache(! 0001 hex: occurred in Channel 1
information
0010 hex: occurred in Channel 2
Precautions/ | None
Remarks
Event name | RF Tag Address Error Event code 6A7A0000 hex
Meaning The address of the RF Tag is incorrect.
Depends on where the Support NX Unit Detection When a com-
Source Software is connected and the Source details . mand is exe-
) . timing
system configuration. cuted
Error Level Observation Log category | System
attributes Recovery Reset error in the NX Unit.
Continues. . Operation continues.
Effects User program Operation ) ) .
Failed to communicate with the RF Tag.
Sys- Variable Data type Name
tem-defined | None — —
variables
Assumed cause Correction Prevention
The RF Tag address specified by | Check the memory capacity of the | Check the specifications of the RF
Cause and - ;
correction the command is incorrect. RF Tag to be used and correct it Tag to be used, and then create
so that the specified address is the user program.
within the memory range.
Attached information 1: Channel where error occurs
{-\ttache(! 0001 hex: occurred in Channel 1
information

0010 hex: occurred in Channel 2

Precautions/
Remarks

None
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Event name | RF Tag Write Protect Error Event code 6A7D0000 hex
Meaning An attempt was made to write in the write protected area of the RF Tag.
Depends on where the Support NX Unit Detection When a com-
Source Software is connected and the Source details . mand is exe-
) . timing
system configuration. cuted
Error Level Observation Log category | System
attributes Recovery Reset error in the NX Unit.
Continues. . Operation continues.
Effects User program Operation ) ) .
Failed to communicate with the RF Tag.
Sys- Variable Data type Name
tem-defined | None — —
variables
Assumed cause Correction Prevention
Cause and The memory area of the RF Tag to | Correct the address of the speci- | Check the write protect area set
. be written is included in the write | fied RF Tag to be outside the write | for the RF Tag to be used, and
correction
protect range. protect. then create the user program.
Cancel Write Protect.
Attached information 1: Channel where error occurs
tAttachec! 0001 hex: occurred in Channel 1
information
0010 hex: occurred in Channel 2
Precautions/ | None
Remarks
Event name | RF Tag Lock Error Event code 6A7E0000 hex
Meaning An attempt was made to write to the locked area of RF Tag.
Depends on where the Support NX Unit Detection When a com-
Source Software is connected and the Source details . mand is exe-
) . timing
system configuration. cuted
Error Level Observation Log category | System
attributes Recovery Reset error in the NX Unit.
Continues. . Operation continues.
Effects User program Operation ) ) .
Failed to communicate with the RF Tag.
Sys- Variable Data type Name
tem-defined | None
variables
Assumed cause Correction Prevention
The address of the RF Tag speci- | Correct the address of the speci- | Check the specifications of the RF
Cause and fied in a command is incorrect. fied RF Tag to be outside the lock | Tag to be used, and then create
correction range the user program.
The memory area to be written to | Replace the RF Tag. None
the RF Tag is locked.
Attached information 1: Channel where error occurs
tAttached_ 0001 hex: occurred in Channel 1
information

0010 hex: occurred in Channel 2

Precautions/
Remarks

None
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9 Troubleshooting

Event name | RF Tag Customer Code Error Event code 6A7F0000 hex
Meaning An RF Tag not permitted to use was communicated.
Depends on where the Support NX Unit Detection When a com-
Source Software is connected and the Source details .. mand is exe-
) . timing
system configuration. cuted
Error Level Observation Log category | System
attributes Recovery Reset error in the NX Unit.
Continues. Operation continues.
Effects User program Operation ) ) .
Failed to communicate with the RF Tag.
Sys- Variable Data type Name
tem-defined | None — —
variables
Cause and Assumed cause Correction Prevention
correction An RF Tag that cannot be used for | Replace the RF Tag. Contact your OMRON representa-
security is used. tive.
Attached information 1: Channel where error occurs
Attached 0001 hex: occurred in Channel 1
information
0010 hex: occurred in Channel 2
Precautions/ | None
Remarks
Event name | RF Tag Data Correction Event code 6ADO00000 hex
Meaning Data error of the RF Tag was detected and corrected.
Depends on where the Support NX Unit Detection When a com-
Source Software is connected and the Source details .. mand is exe-
) . timing
system configuration. cuted
Error Level Information Log category | System
attributes Recovery Reset error in the NX Unit.
Continues. Operation continues.
Effects User program Operation )
Data garbled in the memory of the RF Tag.
Sys- Variable Data type Name
tem-defined | None — —
variables
Assumed cause Correction Prevention
Noise in the environment where Rewrite the RF Tag data and take | Check the effect of noise and take
Cause and RF Tags are used measures against noise measures against noise.
correction RF Tag individual failure Rewrite the RF Tag data. If this None
error still occurs, replace the RF
Tag.
Attached information 1: Channel where error occurs
Attached 0001 hex: occurred in Channel 1
information

0010 hex: occurred in Channel 2

Precautions/
Remarks

None
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9 Troubleshooting

Event name | RF Tag Calculation Overflow or Underflow Event code 6AD10000 hex
Meaning Overflow or underflow occurred in calculated value.
Depends on where the Support NX Unit Detection When a com-
Source Software is connected and the Source details timin mand is exe-
system configuration. 9 cuted
Error Level Information Log category | System
attributes Recovery Reset error in the NX Unit.
Effects User program | Continues. Operation Operation continues.
Sys- Variable Data type Name
tem-defined | None
variables
Assumed cause Correction Prevention
Cause and Calculation data that were Correct the value to be written so | Check the effective range of the
correction attempted to write to the RF Tag that it is within the effective range | calculation result data type, and
exceeded the valid range of the of the data type of the calculation | then create the user program.
data type. result data.
Attached information 1: Channel where error occurs
Attached 0001 hex: occurred in Channel 1
information
0010 hex: occurred in Channel 2
Precautions/ | None
Remarks
Event name | NX Unit /O Communications Error Event code 80200000 hex
Meaning An 1/0 communications error occurred in an NX Unit.
Depends on where the Support NX Unit Detection Continuously
Source Software is connected and the Source details timin
system configuration. g
Level Minor fault Log category | System
For the NX bus of CPU Units
When Fail-soft Operation Is Set to Stop
Reset the error in the NX Bus Function Module.
When Fail-soft Operation Is Set to Fail-soft
Reset the error in the NX Unit.
Error For Communications Coupler Units
attributes Recovery When Fail-soft Operation Is Set to Stop
If the errors are detected in the Controller, reset all of the errors in the
Controller.
If the errors are not detected in the Controller, reset errors in the Com-
munications Coupler Unit and NX Unit.
When Fail-soft Operation Is Set to Fail-soft
Reset errors in the Communications Coupler Unit and NX Unit.
Continues. The NX Unit will continue to operate.
| : ing i I .
Effects T e Eper T nput data: Updating input values stops
Output data: The output values depend on the Load
Rejection Output Setting.
Sys- Variable Data type Name
tem-defined | None
variables
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Assumed cause

Correction

Prevention

For the NX bus of CPU Units

An error that prevents normal NX
bus communications occurred in a
CPU Unit.

Check the error that occurred in
the CPU Unit and perform the
required corrections.

Take preventive measures against
the error that occurred in the CPU
Unit.

An NX Unit is not mounted prop-
erly.

Mount the NX Units and End
Cover securely and secure them
with End Plates.

Mount the NX Units and End
Cover securely and secure them
with End Plates.

The power cable for the Unit
power supply is disconnected, or
the wiring from the Unit power
supply to the NX Units is incorrect.

Wire the Unit power supply to the
NX Units securely.

Wire the Unit power supply to the
NX Units securely.

The power cable for the Unit
power supply is broken.

If the power cable between the
Unit power supply and the NX
Units is broken, replace it.

None

The voltage of the Unit power sup-
ply is outside the specified range,
or the capacity of the Unit power
supply is insufficient.

Configure the power supply sys-
tem configuration correctly
according to the power supply
design method.

Configure the power supply sys-
tem configuration correctly
according to the power supply
design method.

There is a hardware error in an
NX Unit.

If the error persists even after you
make the above correction,

None

Cause and replace the NX Unit.
correction For Communications Coupler Units
An error that prevents normal NX | Check the error that occurred in Take preventive measures against
bus communications occurred in a | the Communications Coupler Unit | the error that occurred in the Com-
Communications Coupler Unit. and perform the required correc- | munications Coupler Unit.
tions.
The NX Unit is not mounted prop- | Mount the NX Units and End Mount the NX Units and End
erly. Cover securely and secure them | Cover securely and secure them
with End Plates. with End Plates.
The power cable for the Unit Correctly wire the Unit power sup- | Correctly wire the Unit power sup-
power supply is disconnected. Or, | ply to the NX Units. ply to the NX Units.
the wiring from the Unit power
supply to the NX Units is incorrect.
The power cable for the Unit If the power cable between the None
power supply is broken. Unit power supply and the NX
Units is broken, replace it.
The voltage of the Unit power sup- | Correctly configure the power sup- | Correctly configure the power sup-
ply is outside the specified range. | ply system according to the power | ply system according to the power
Or, the capacity of the Unit power | supply design methods. supply design methods.
supply is insufficient.
There is a hardware error in the If the error occurs again even after | None
NX Unit. you make the above correction,
replace the NX Unit.
Attached None
information
Precautions/ | None
Remarks
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9 Troubleshooting

Event name | NX Message Communications Error Event code 80220000 hex
Meaning An error was detected in message communications and the message frame was discarded.
Depends on where the Support NX Unit . During NX mes-
. . Detection .
Source Software is connected and the Source details timing sage communi-
system configuration. cations
Error Level Observation Log category | System
attributes Recovery -
Effects User program | Continues. Operation Not affected.
System- Variable Data type Name
defined None — —
variables
Assumed cause Correction Prevention
For the NX bus of CPU Units
The message communications Reduce the number of times that | Reduce the number of times that
load is high. instructions are used to send NX | instructions are used to send NX
messages. messages.
For Communications Coupler Units
The message communications Reduce the number of times that | Reduce the number of times that
load is high. instructions are used to send NX | instructions are used to send NX
messages. messages.
The communications cable is dis- | Connect the communications Connect the communications
connected or broken. cable securely. cable securely.
This cause does not apply if
Cause ?nd attached information 2p|23(/) (NX
correction
bus).
Message communications were - -
cutoff by executing the followings
in message communications.
» Transfer of parameters by the
Support Software
» Restoration of the backup data
(if this error occurred in the Eth-
erCAT Slave Terminal)
» Disconnection of an EtherCAT
slave (if this error occurred in
the EtherCAT Slave Terminal)
Attached information 1: System information
Attached information 2: Type of communications where error occurred
0: NX bus
Attached 1: EtherCAT
information

2: Serial communications (USB)

3: EtherNet/IP

65535: Internal Unit communications (routing)

Precautions/
Remarks

None

NX-series RFID Units User’s Manual (Z401)



9 Troubleshooting

Event name | NX Unit Clock Not Synchronized Error Event code 80240000 hex
Meaning A time information error occurred in an NX Unit.
Depends on where the Support NX Unit . Continuously
Source Software is connected and the Source details [_)et.e ction
) . timing
system configuration.
Level Minor fault Log category | System
For the NX bus of CPU Units
Errc.)r Cycle the power supply to the Unit.
attributes Recovery L .
For Communications Coupler Units
Cycle the power supply to the Unit and then reset all of the errors in the Controller.
Continues. The NX Unit will continue to operate.
Effects e e Bl Input data: Updating input values stops.
Output data: The output values depend on the Load
Rejection Output Setting.
Sys- Variable Data type Name
tem-defined | None — —
variables
Assumed cause Correction Prevention
For the NX bus of CPU Units
There is a hardware error in an If the error occurs only in a spe- None
NX Unit. cific NX Unit, replace the relevant
NX Unit.
There is a hardware error in a If the error occurs in all of the NX | None
CPU Unit. Units mounted on a CPU Unit,
Cause and replace the CPU Unit.
correction For Communications Coupler Units
There is a hardware error in an If the error occurs only in a spe- None
NX Unit. cific NX Unit, replace the relevant
NX Unit.
There is a hardware error in an If the error occurs in all of the NX | None
EtherCAT Coupler Unit. Units mounted on a Communica-
tions Coupler Unit, replace the
Communications Coupler Unit.
Attached None
information
Precautions/ | None
Remarks
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9 Troubleshooting

Event name | Event Log Cleared Event code 90400000 hex
Meaning The event log was cleared.
Depends on where the Support NX Unit Detection When com-
Source Software is connected and the Source details timin manded from
system configuration. 9 user
Error Level Information Log category | Access
attributes Recovery —
Effects User program | Continues. Operation Not affected.
System- Variable Data type Name
defined None — —
variables
Assumed cause Correction Prevention
Cause and
. The event log was cleared by the | --- -
correction
user.
Attached information 1: Events that were cleared
Attached
. . 1: The system event log was cleared.
information

2: The access event log was cleared.

Precautions/
Remarks

None
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9 Troubleshooting

9-3-5 Resetting Errors

Refer to the user's manual for the connected CPU Unit or Communications Coupler Unit for information
on how to reset errors.

9-3-6 Troubleshooting Flowcharts

Refer to the user’s manual for the connected CPU Unit or Communications Coupler Unit for the stan-
dard flow for troubleshooting.
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Maintenance and inspection
]

This section describes how to clean, inspect, and maintain the RFID Unit.

10-1 Cleaningand Maintenance ..............c.c..iiiiiiinnnrnernnnnnn 10-2
10-1-1  Cleaning . . ..o 10-2
10-1-2  PeriodicInspections .. ... ... .. 10-2

10-2 Maintenance Procedures
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10 Maintenance and inspection

10-1 Cleaning and Maintenance

This section describes daily maintenance and the cleaning and inspection methods.

Make sure to perform daily or periodic inspections in order to maintain the RFID Unit's functions in the
best operating condition.

10-1-1 Cleaning

Perform the following cleaning procedures periodically to ensure the RFID Units are maintained in the
best operating condition.

» Wipe the network over with a soft, dry cloth when doing daily cleaning.

« If dirt remains even after wiping with a soft, dry cloth, wipe with a cloth that has been wet with a suffi-
ciently diluted detergent (2%) and wrung dry.

+ Units will become stained if items such as rubber, vinyl products, or adhesive tape are left on the NX
Unit for a long period. Remove the smudge when cleaning.

El Precautions for Correct Use

* Never use volatile solvents, such as paint thinner, benzene, or chemical wipes.
* Do not touch the NX bus connectors.

10-1-2 Periodic Inspections

RFID Units do not have parts with a specific life. However, its elements can deteriorate under improper
environmental conditions. Periodic inspections are thus required to ensure that the required conditions
are being maintained.

Inspection is recommended at least once every six months to a year, but more frequent inspections will
be necessary in adverse environments.

Take immediate steps to correct the situation if any of the conditions in the following table are not met.

I Periodic Inspection Points

Inspec- . . . .

No. | .. P Details Criteria Corrective action
tion Item

1 External Is the power supply voltage mea- The voltage must be Use a voltage tester to check the power
power sup- | sured at the terminal block within within the power sup- | supply at the terminals. Take necessary
plies standards? ply voltage range. steps to bring the power supply within the

power supply voltage range.

2 Ambient Check that the ambient operating 0to 55°C Use a thermometer to check the tem-
environ- temperature is within the criteria. perature and ensure that the ambient
ment temperature remains within the allowed

range of 0 to 55°C.
Check that the ambient operating 10% to 95% RH Use a hygrometer to check the humidity
humidity is within the criteria. Relative humidity must and ensure that the ambient humidity
be with no condensa- remains between 10% and 95%.
tion. Make sure that condensation does not
occur due to rapid changes in tempera-
ture.
Check that the EtherNet/IP Coupler | Not in direct sunlight Protect the Controller if necessary.
Unit is not in direct sunlight.
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10 Maintenance and inspection

No. !nspec- Details Criteria Corrective action
tion Item
2 Ambient Check for accumulation of dirt, dust, | No significant noise Clean and protect the Controller if neces-
environ- salt, or metal powder. sources sary.
ment Check for water, oil, or chemical No spray Clean and protect the Controller if neces-
sprays hitting the EtherNet/IP Cou- sary.
pler Unit.
Are there corrosive or flammable No significant noise Check by smell or use a sensor.
gases in the area of the Controller? | sources
Check that the EtherNet/IP Coupler | Vibration resistance Install cushioning or other vibration and
Unit is not subject to direct vibration | and shock resistance shock absorbing equipment if necessary.
or shock. must be within specifi-
cations.
Check for noise sources nearby the | No significant noise Either separate the Controller and noise
EtherNet/IP Coupler Unit. sources source or protect the Controller.
3 Installation | Are the DIN track mounting hooks No looseness Securely lock the DIN track mounting
and wiring | for each NX Unit securely locked? hooks.

Are the cable connectors fully
inserted and locked?

No looseness

Correct any improperly installed connec-
tors.

Are there any loose screws on the
End Plates (PFP-M)?

No looseness

Tighten loose screws with a Phillips-head
screwdriver.

Are the NX Units connected to each
other along the hookup guides and
until they touch the DIN track?

You must connect and
fix the NX Units to the
DIN track.

Connect the NX Units to each other
along the hookup guides and until they
touch the DIN track.

Check for damaged external wiring
cables.

No visible damage

Check visually and replace cables if nec-
essary.

I Tools Required for Inspections

® Required Tools

* Phillips screwdriver

Flat-blade screwdriver

» Voltage tester or digital voltmeter

Industrial alcohol and clean cotton cloth

® Tools Required Occasionally

» Oscilloscope
* Thermometer and hygrometer (humidity meter)
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10 Maintenance and inspection

10-2 Maintenance Procedures

Refer to the description on Maintenance and inspection in the user’s manual for the connected CPU
Unit or Communications Coupler Unit for information on how to take a data backup on an RFID Unit,
and how to replace the RFID Unit.
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The appendices provide datasheets, dimensions, and other information for RFID Units.
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A-7
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A-1 Datasheet

The specifications of the RFID Units are described below.

A-1-1

| RFID Units

Model List

Model

Amplifier and antenna

Amplifier model Antenna model Number of antennas connected

NX-V680C1

V680-series HAG3[]

V680-HSOO 1

Antenna with Sep-
arate Amplifier

V680-H01-V2

Antenna with
Built-in Amplifier

NX-V680C2

V680-series HAG3[]

V680-HSOIO 2

Antenna with Sep-
arate Amplifier

A-1-2

Detailed Specifications

I Description of Items on Data Sheet of the RFID Unit

The meanings of the items on the data sheet of the RFID Units are explained in the table below.

Item

Description

Unit name

The name of the Unit

Model

The model of the Unit.

Number of antennas con-
nected

The number of antennas to which the Unit can connect.

External connection terminal

The type of terminal block that is used for connecting the Unit.

1/0 refreshing method

The 1/O refreshing methods that are used by the Unit. Only Free-Run refreshing is sup-
ported.

Indicators

The type and layout of the indicators on the Unit.

Communications protocol

The air interface protocol standard of RFID that is used by the Unit.

Connectable Antennas

The type of the antenna that can be connected to the Unit.

Applicable RF Tags

The type of RF Tag that the Unit can communicate with.

RF Tag reading/writing size

The data size in the RF Tag that can be read and written by the Unit.

Divided data size

The data size of input or output that can be sent at one time between the RFID Unit and
the CPU Unit or communications master. It can be changed with the Support Software.

Backup function

The setting data of the Unit can be saved in the memory of the CPU Unit or the Commu-
nications Coupler Unit by the backup function of the Controller.

Dimensions

The dimensions of the Unit. The dimensions are given in the form W x H x D. The
dimensions are given in millimeters.

Isolation method

The isolation method between the input circuit and internal circuit of the Unit

Insulation resistance

The insulation resistance between the insulated circuits in the Unit.

Dielectric strength

The dielectric strength between the insulated circuits in the Unit.
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Item

Description

1/0 power supply method

The method for supplying I/O power to the Unit. The supply method is determined for
each Unit. The power is supplied from the NX bus or the external source.

Current capacity of /0 power
supply terminals

The current capacity of the I/O power supply terminals (IOV and I0G) on the Unit. When
I/O power is supplied to external devices connected to this Unit, do not supply a voltage
that exceeds this value.

NX Unit power consumption

The NX Unit power consumption of this Unit. Shows the power consumption when the
NX Unit is connected to a CPU Unit and when connected to a Communications Coupler
Unit.

Weight

The weight of the Unit.

Installation orientation and
restrictions

The installation orientation of the CPU Unit and the Slave Terminal, including this Unit
Any restrictions to specifications that result from the installation orientation are also
given.
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] Nx-vesocH

One-channel RFID Unit

1

NX-V680C1

Free-Run Refreshing

FG terminal block (1 terminal)

TS indicator, RF indicator, NORM
indicator, and ERR indicator

ISO/IEC18000-3(15693)

V680-series

Antenna with Separate Amplifier :
Vv680-HS[

Antenna with Built-in Amplifier :
V680-HO01-V2

V680S-series RF or V680-series
RF Tags

8,192 bytes max.

16 to 128 bytes

30 mm (W) x 100 mm (H) x 71
mm (D)

Supported.

20 MQ min. between isolated cir-
cuits (at 100 VDC)

Digital isolator isolation

Supplied from the NX bus

510 VAC between isolated cir-
cuits for 1 minute with a leakage
current of 5 mA max.

» Connected to a CPU Unit
1.00 W max.
» Connected to Communications

Coupler Unit
0.90 W max.

* V680-HO1-V2 connection
250 mA max.

* V680-HAG63[] connection
210 mA max.

Installation orientation:

» Connected to a CPU Unit Possible in upright installation.
» Connected to a Communications Coupler Unit

Possible in 6 orientations

Restrictions: No restrictions

120 g max.
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Unit name

Two-channels RFID Unit

Model

NX-V680C2

Number of antennas con-
nected

2

External connection terminal

FG terminal block (1 terminal)

1/0 refreshing method

Free-Run Refreshing

[TS] LED, [RF] LED, [NORM]
LED, [ERR] LED

Communications protocol

ISO/IEC18000-3(15693)

V680-series
TS indicator, RF indicator, NORM | connectable Antennas Antenna with Separate Amplifier :
indicator, and ERR indicator
Indicators Vv680-HsULI
. V680S-series RF or V680-series
Applicable RF Tags RF Tags
RF Tag reading/writing size 8,192 bytes max.
Divided data size 16 to 128 bytes
Backup function Supported.
Dimensions 30 mm (W) x 100 mm (H) x 71 Isolation method Digital isolator isolation

mm (D)

Insulation resistance

20 MQ min. between isolated cir-
cuits (at 100 VDC)

Dielectric strength

510 VAC between isolated cir-
cuits for 1 minute with a leakage
current of 5 mA max.

1/0 power supply method

Supplied from the NX bus.

Current consumption from
1/0 power supply

V680-HAB3[] connection
380 mA max

NX Unit power consumption

» Connected to a CPU Unit
1.00 W max.

» Connected to Communications
Coupler Unit
0.90 W max.

Current consumption from
1/0 power supply

130 g max.

Installation orientation and
restrictions

Installation orientation:

» Connected to a CPU Unit
Possible in upright installation.

» Connected to a Communications Coupler Unit

Possible in 6 orientations

Restrictions: No restrictions
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A-2 Dimensions

This section describes the dimensions of each model of the RFID Unit.

I NX-V680C1 (One-channel)
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A-3 RF Tag Communications Perfor-
mance

A-3-1 RF Communications Time (for Reference Only)

The communications time specifies the time period during which the RFID Unit and an RF Tag perform
wireless communications with each other. Specifically, it indicates the time period from when the RF
signal from the antenna connected to the RFID Unit turns ON up to the receipt of a response (final bit)
from the RF Tag.

Command | | Response
RF Signal
RF Communications time E
RF signal : Radio waves transmitted by the RFID Unit to the RF Tag.
Before starting communications with the RF Tag, the RFID Unit turns on the RF signal and
sends a command.
Once communications with the RF Tag have ended, the RFID Unit turns off the RF signal.
Transmitted : The command sent from the RFID Unit to the RF Tag.
command
Received . The response returned from the RF Tag to the RFID Unit.
response

I RF Communications Time with RF Tag

® V680-HA63A: V680-HSLIL]: V680-D1KPLILI
V680-H01-V2: V680-D1KPLI]

Communications speed Communications time
. Command
setting Number of bytes
Normal Speed Mode Read T=1.3N+ 31
Write (with verification) T=21N+58
Write (without verification) T=1.8N+56
High Speed Mode Read T=1.0N+29
Write (with verification) T=1.8N+ 51
Write (without verification) T=1.5N +47
Communications speed: Normal Speed Mode Communications speed: High Speed Mode
2,500 2,500
. 2,000 / — 2,000
Z / 2
= Write (with verificati £
é 1 500 Fte (with verlfica |on/) / Wiite E 1 500 Write (with verification/
o / 7 (without verification) @ \ g
) e o
g 1,000 / ;—:) 1,000 /1 (without verification)
=} 3
: //?\ : 2
£ £
3 500 7/ Read 8 500 // {
/ // RTd

0 200 400 600 800 1,000 1,200 0 200 400 600 800 1,000 1,200
Bytes (byte) Bytes (byte)
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® V680-HA63B: V680-HSLI: V680-D2KFLIL1, V680S-D2KFL1]

Communications speed Communications time
. Command N: Number of bytes pro-
setting
cessed
Normal Speed Mode Read T=12N+30
Write (with verification) T=24N +49
Write (without verification) T=12N+49
High Speed Mode Read T=009N+27
Write (with verification) T=17N+49
Write (without verification) T=009N + 41

Appendices
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*1. When using multi-access or FIFO RF communications options, Normal Speed Mode
communications speed will be used regardless of the High Speed Mode setting.
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® V680-HA63B: V680-HS[1[1: V680-D8KF[1[1, V680-D32KF[1[] <

Communications speed Communications time
. Command N: Number of bytes pro-
setting
cessed
Normal Speed Mode Read T=13N+30
Write (with verification) T=1.6N+59
Write (without verification) T=13N+50
High Speed Mode ™ Read T=08N+25
Write (with verification) T=1.1N+ 41
Write (without verification) T=0.9N +40

*1. When using multi-access or FIFO RF communications options, Normal Speed Mode
communications speed will be used regardless of the High Speed Mode setting.
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® V680-HA63B: V680-HSLIL]: V680S-D8KFLIL]

o Communications time
Communications speed
. Command N: Number of bytes pro-
setting
cessed
Normal Speed Mode Read T=0.6N+58
Write (with verification) T=12N+137
Write (without verification) T=0.6N+91
High Speed Mode ™ Read T=0.6N +58
Write (with verification) T=12N+137
Write (without verification) T=0.6N + 91

*1. When using an RF Tag of the V680S-D8KFLI[], the communications time does not differ
from that during the Normal Speed Mode communications speed even if the High Speed
Mode has been selected.
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Communications speed: High Speed Mode
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A-3-2  Method of Calculating the RF Tag Speed (for Reference Only)

When communicating with an RF Tag that is passing through the antenna communications area, use
the RF Tag at a speed at which there is enough surplus in the communications time.

The maximum speed of an RF Tag can be easily calculated by the formula given below.

) D (Distance traveled in communications range)
Maximum speed =

T (Communications time)

9aourWIOLAd SuoneduNWWOo) Bey 4y -y

The distance traveled within the communications range (D) is calculated from the communications
range diagram between your amplifier or antenna and the RF Tag, or from the actual measurement.

Note that this calculation formula is only for reference, and the operation must be sufficiently checked in
advance.

The communications times are values given in the table on the previous page. The distance traveled
within the communications range varies depending on the combination of your antenna and RF Tag.
Refer to the User’s Manual for RF Tags and Amplifiers.

Distance traveled

i in communications range )
. ~ Main lobe

Side lobe
RF Tag

Communications range

(Alup sousia)ey Joy) peads Bel 4y au) Bulenojed Jo PouleIN Z-€-V

% Additional Information

* We recommend that you calculate the communications time over two cycles in consideration
of surplus time.

» Make sure that when using the RF Tag, the widest region of the communications range
through which the RF Tag passes is the width of the main lobe. We recommend that you
arrange the RF Tag such that it does not pass through the area of the side lobe.

» Refer to the following manuals for details on the communications ranges.

* When you are using an FRAM RF Tag
V680-series User’s Manual for RF Tags and Amplifiers (FRAM Type) (Z248)

* When you are using an EEPROM RF Tag
User’s Manual for RF Tags and Amplifiers (EEPROM Type) (Z262)
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A-3-3  Method of Calculating the Response Time of a Communications
Command

The turnaround time from when the CPU Unit or an industrial PC sends an instruction for operating a
communications command to the RFID Unit, up to the reception of the results of communications with
the RF Tag can be calculated by the following calculation formula.

When the Memory of the RF Tag Is Read or Written Without Division
Transfer (Read/Write Data Size < Input/Output Size of I/O Entry)

TAT [ms] = I/O refresh cycle x 5 + Communications time

When the Memory of the RF Tag Is Read or Written with Division
Transfer (Read/Write Data Size > Input/Output Size of I/O Entry)

(a) TAT [ms] = I/O refresh cycle x 5 + Communications time

(b) TAT [ms] = (I/O refresh cycle x 5) + (/O refresh cycle x 3 x (Read/write data size / Division data
size)

The turnaround time is the longer of the TAT times in (a) and (b).
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A-4 NX Objects

This section describes the NX objects of the RFID Units.

The method to access NX objects through instructions or other messages depends on where the NX
Unit is connected.

If the NX Unit is connected to a CPU Unit, access is possible with the Read NX Unit Object instruction
and the Write NX Unit Object instruction. When the NX Unit is connected to a Communications Coupler
Unit, the method depends on the connected communications master and Communications Coupler
Unit.

Refer to the user's manual for the connected Communications Coupler Unit for method to use mes-
sages to access NX objects on Slave Terminals.

s323[qO XN ¥~V

Index (hex) The index of the NX object expressed by a 4-digit hexadecimal number.

>

IS

A-4-1 Format of NX Object Descriptions .
o

In this manual, NX objects are described with the following format. 3.

o

Subin- Data <

Index dex Object name Default Data range Unit | Data type Acc | 10 a.llloca- attri- Q
(hex) value ess tion >
(hex) bute 51

&

8

_§:

=

]
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Subindex (hex)
Object name
Default value
Data range

Unit
Data type
Access

1/0 allocation
Data attribute

The subindex of the NX object expressed by a 2-digit hexadecimal number.
This is the name of the object. For a subindex, this is the name of the subindex.
This is the value that is set by default.

For a read-only (RO) NX object, this is the range of the data you can read. For a
read-write (RW) NX object, this is the setting range of the data.

The unit is the physical units.

This is the data type of the object.

This data tells if the object is read-only or read/write.

RO: Read only

RW: Read/write

This tells whether I/O allocation is allowed.

This is the timing when changes to writable NX objects are enabled.

Y: Effective after restart

N: Effective immediately

---: Write-prohibited
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A-4-2  Unit Information Objects
This object gives the product information.
. Data
e SRR Object name il Data range Unit | Data type Ace IIO_ attri-
(hex) | dex (hex) t value ess | allocation bute
1000 |--- NX Bus Identity -—- - ---
00 Number of Entries 7 7 -—- USINT RO | Not possible | ---
02 Model 1 --- - ARRAY RO Not possible | ---
[0..11]1OF
BYTE
03 Device Type 2 - - UDINT RO Not possible | ---
05 Vendor Code 000000 | --- - UDINT RO | Not possible | ---
01
hex 3
06 Unit Version 4 - - UDINT RO | Not possible | ---
07 Serial Number *5 00000000to | --- UDINT RO | Not possible | ---
FFFF hex
1001 | --- Production Info - --- --- --- --- --- ---
00 Number of Entries 4 4 -—- USINT RO | Not possible | ---
01 Lot Number 6 00000000 to | --- UDINT RO Not possible | ---
FFFF hex
02 Hardware Version 7 - - ARRAY RO | Not possible | ---
[0..19]OF
BYTE
03 Software Version *7 - -—- ARRAY RO | Not possible | ---
[0..19]OF
BYTE

*1. The Unit product models are assigned in ASCII code. If not all 12 bytes are used, the remainder elements are filled with

spaces ($20).

*2. The product codes are assigned for each product models.
Bits 0 to 31:Product code

*3. OMRON vendor code

*4. Bits 24 to 31: Integer part of the Unit version

Bits 16 to 23: Fractional part of the Unit version
Bits 0 to 15: Reserved

(Example) 0100000 hex for Ver. 1.0

*5. A unique serial number is assigned for each product Unit.

Bits 0 to 31: Serial number

*6. The year, month, and day of production are assigned to the Lot Number.

Bits 24 to 31: Production date
Bits 16 to 23: Production month
Bits 8 to 15: Production year
Bits 0 to 7: Reserved

*7. The version is returned in ASCII code. It is given as follows: V ($56), integer part of version, period ($2E), decimal part of
version. If all 20 bytes are not required, the remaining bytes are filled with spaces ($20).

Example for version 1.00:$56$31$2E$30$30$20$20$20$20$20$20$20$20$20$20$20$20$20$20$20
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A-4-3  Objects That Accept I/O Allocations

Objects that accept I/O allocations

These objects accept I/O allocations. If you assign any of the objects that are described below to I/0,
you can no longer access those objects with the Read NX Unit Object instruction, Write NX Unit Object
instruction, or other messages.

Index numbers 6002 to 601D hex and 7002 to 701C hex are reserved data areas. As they are for
reserved data, explanation of these data is omitted.

s323[qO XN ¥~V

El Precautions for Correct Use

Do not access the reserved data. If functions are assigned to the reserved data by version
upgrade, accessing the reserved data could result in unexpected operations.

>
Refer to the NJ/NX-series Instructions Reference Manual (Cat. No. W502) for details on the Read NX &
Unit Object instruction or the Write NX Unit Object instruction. )
110 :CE’
Subin- Data =
Index dex Object name Default Data range Unit | Data type Acc | allo- attri- g
(hex) value ess | cat- >
(hex) . bute 8
ion g
6000 |00 Number of Entries 1 *1 - USINT RO |Not |- =
pos- g
sible g
01 Ch1 Status™2 0000 hex | --- WORD RO | Pos- |--- %’
sible @
Ch1 Command Status FALSE FALSE/TRUE | --- BOOL RO |Pos- |-
sible
Ch1 Normal End FALSE FALSE/TRUE | --- BOOL RO | Pos- | --
sible
Ch1 Error End FALSE FALSE/TRUE | -- BOOL RO | Pos- | --
sible
Ch1 Command Error FALSE FALSE/TRUE | --- BOOL RO | Pos- |-
sible
Ch1 Antenna Error FALSE FALSE/TRUE | --- BOOL RO |Pos- |--
sible
Ch1 RF Communications FALSE FALSE/TRUE | --- BOOL RO | Pos- |--
Error sible
Ch1 RF Communications FALSE FALSE/TRUE | --- BOOL RO | Pos- |-
Warning sible
Ch1 Test Mode FALSE FALSE/TRUE | --- BOOL RO | Pos- |-
sible
Ch1 Reserved - -—- BIT8 RO | Pos- |-
sible
02 Ch1 Refresh Count 0 0 to 65535 - UINT RO |Pos- |-
sible
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. 110
Index Subin- Default Acc | allo- Data
dex Object name Data range Unit | Data type attri-
(hex) value ess | cat-
(hex) . bute
ion
6000 |03 Ch1 Response Code 0000 hex | -- -—- WORD RO | Pos- |--
sible
04 Ch1 Measurement Result 0 0to 8192 --- UINT RO | Pos- |---
sible
05 Ch1 Input SID 0 0 to 65535 UINT RO |Pos- |---
sible
06 Ch1 Output SID Response |0 0 to 65535 - UINT RO | Pos- |---
sible
07 Ch1 Input Data 1 00 hex x | --- --- ARRAY RO | Pos- |---
16 [0..15] OF sible
BYTE
08 Ch1 Input Data 2 00 hex x | - ARRAY RO | Pos- |---
16 [0..15] OF sible
BYTE
09 Ch1 Input Data 3 00 hex x| --- -—- ARRAY RO | Pos- |--
16 [0..15] OF sible
BYTE
0A Ch1 Input Data 4 00 hex x | - -—- ARRAY RO | Pos- |--
16 [0..15] OF sible
BYTE
0B Ch1 Input Data 5 00 hex x| --- - ARRAY RO | Pos- | --
16 [0..15] OF sible
BYTE
oC Ch1 Input Data 6 00 hex x| --- - ARRAY RO | Pos- | ---
16 [0..15] OF sible
BYTE
0D Ch1 Input Data 7 00 hex x | --- --- ARRAY RO | Pos- |---
16 [0..15] OF sible
BYTE
6000 | OE Ch1 Input Data 8 00 hex x | --—- -—- ARRAY RO | Pos- |--
16 [0..15] OF sible
BYTE
OF Ch1 UID 00 hex x | --- ARRAY RO | Pos- |---
8 [0..7] OF sible
BYTE
10 Ch1 RF Communications 0 --- --- UINT RO | Pos- |---
Time sible
11 Ch1 Noise Level 0 - - UINT RO | Pos- |--
sible

*1. The default value and data range for Number of Entries are as follows.

NX Unit Default value Data range
NX-V680C1 7 1t0 17
NX-V680C2 7 1t0 17

*2. Aggregated data for status of commands executed in Ch1 of the RFID Unit. Refer to 6-2-1 Status on page 6-6 for details
on the status.
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. 110
Index Subin- Default Acc | allo- Data
dex Object name Data range Unit | Data type attri-
(hex) value ess | cat-
(hex) . bute
ion
6001 00 Number of Entries 1 *1 - USINT RO |Not |-
pos-
sible
01 Ch2 Status 2 0000 hex | --- WORD RO |Pos- |-
sible
Ch2 Command Status FALSE FALSE/TRUE | -- BOOL RO |Pos- |--
sible
Ch2 Normal End FALSE FALSE/TRUE | --- BOOL RO | Pos- | --
sible
Ch2 Error End FALSE FALSE/TRUE | --- BOOL RO | Pos- | --
sible
Ch2 Command Error FALSE FALSE/TRUE | -- BOOL RO | Pos- | --
sible
Ch2 Antenna Error FALSE FALSE/TRUE | --- BOOL RO |Pos- |-
sible
Ch2 RF Communications FALSE FALSE/TRUE | --- BOOL RO | Pos- |--
Error sible
Ch2 RF Communications FALSE FALSE/TRUE | --- BOOL RO | Pos- |-
Warning sible
Ch2 Test Mode FALSE FALSE/TRUE | --- BOOL RO | Pos- |-
sible
Ch2 Reserved - -—- BIT8 RO | Pos- |--
sible
02 Ch2 Refresh Count 0 0 to 65535 - UINT RO | Pos- |--
sible
03 Ch2 Response Code 0000 hex | --- -—- WORD RO |Pos- |-
sible
04 Ch2 Measurement Result 0 0to 8192 -—- UINT RO |Pos- |-
sible
05 Ch2 Input SID 0 0 to 65535 UINT RO |Pos- |--
sible
06 Ch2 Output SID Response | 0 0 to 65535 - UINT RO | Pos- |--
sible
07 Ch2 Input Data 1 00 hex x | --- - ARRAY RO | Pos- |---
16 [0..15] OF sible
BYTE
08 Ch2 Input Data 2 00 hex x | --- ARRAY RO | Pos- |--
16 [0..15] OF sible
BYTE
09 Ch2 Input Data 3 00 hex x | - - ARRAY RO | Pos- |-
16 [0..15] OF sible
BYTE
0A Ch2 Input Data 4 00 hex x | -—- -—- ARRAY RO |Pos- |-
16 [0..15] OF sible
BYTE
0B Ch2 Input Data 5 00 hex x | -—- - ARRAY RO |Pos- |-
16 [0..15] OF sible
BYTE
oC Ch2 Input Data 6 00 hex x| --- - ARRAY RO | Pos- | -
16 [0..15] OF sible
BYTE
NX-series RFID Units User’s Manual (Z401) A-17
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. 110
Index Subin- Default Acc | allo- Data
dex Object name Data range Unit | Data type attri-
(hex) value ess | cat-
(hex) . bute
ion
6001 0D Ch2 Input Data 7 00 hex x | --- -—- ARRAY RO | Pos- |-
16 [0..15] OF sible
BYTE
OE Ch2 Input Data 8 00 hex x | - -—- ARRAY RO | Pos- |--
16 [0..15] OF sible
BYTE
OF Ch2 UID 00 hex x | --- ARRAY RO | Pos- |---
8 [0..7] OF sible
BYTE
10 Ch2 RF Communications 0 - -—- UINT RO | Pos- | --
Time sible
11 Ch2 Noise Level 0 - UINT RO | Pos- |--
sible

*1. The default value and data range for Number of Entries are as follows.

NX Unit Default value Data range
NX-V680C1 --- ---
NX-V680C2 7 1t0 17

*2. Aggregated data for status of commands executed in Ch2 of the RFID Unit. Refer to 6-2-1 Status on page 6-6 for details

on the status.

110
Index Subin- Default Acc aI/Io- Data
dex Object name Data range Unit | Data type attri-
(hex) value ess | cat-
(hex) . bute
ion
7000 00 Number of Entries 1 *1 - USINT RO |[Not |--
pos-
sible
01 Ch1 Operation Command™? | 0 - - BYTE RW | Pos- | -
sible
Ch1 Command Execution FALSE FALSE/TRUE | --- BOOL RW | Pos- | ---
sible
Ch1 Reserved --- - - BIT7 RO | Pos- |---
sible
02 Ch1 RF Communications 00 hex --- --- USINT RW | Pos- | ---
Option sible
03 Ch1 Command Code 0000 hex | --- --- WORD RW | Pos- | ---
sible
04 Ch1 Memory Address 0 - - UINT RW | Pos- |---
sible
05 Ch1 Data Size 0 - UINT RW | Pos- | ---
sible
06 Ch1 Refresh Count 0 0 to 65535 --- UINT RW | Pos- | ---
Response sible
07 Ch1 Qutput SID 0 0 to 65535 --- UINT RW | Pos- | ---
sible
08 Ch1 Input SID Response 0 0 to 65535 -—- UINT RW | Pos- |---
sible
09 Ch1 Output Data 1 00 hex x | - - ARRAY RW | Pos- |--
16 [0..15] OF sible
BYTE
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. /10
Index | Supin- Default Acc | allo- | D3
dex Object name Data range Unit | Data type attri-
(hex) value ess | cat-
(hex) . bute
ion
7000 |OA Ch1 Output Data 2 00 hex x| -—- - ARRAY RW | Pos- |--—-
16 [0..15] OF sible
BYTE
0B Ch1 Output Data 3 00 hex x| --- - ARRAY RW | Pos- |--
16 [0..15] OF sible
BYTE
oC Ch1 Output Data 4 00 hex x| --- - ARRAY RW | Pos- |--
16 [0..15] OF sible
BYTE
0D Ch1 Output Data 5 00 hex x| -—- - ARRAY RW | Pos- |---
16 [0..15] OF sible
BYTE
OE Ch1 Output Data 6 00 hex x | --- - ARRAY RW | Pos- | ---
16 [0..15] OF sible
BYTE
OF Ch1 Output Data 7 00 hex x | - - ARRAY RW | Pos- |-
16 [0..15] OF sible
BYTE
10 Ch1 Output Data 8 00 hex x | -—- -—- ARRAY RW | Pos- |--—-
16 [0..15] OF sible
BYTE
11 Ch1 Select UID 00 hex x | --- ARRAY RW | Pos- | ---
8 [0..7] OF sible
BYTE

*1. The default value and data range for Number of Entries are as follows.

NX Unit Default value Data range
NX-V680C1 9 1to 17
NX-V680C2 9 1to 17

*2. Aggregated data for operation command bits of Ch1 of the RFID Unit. Refer to 6-2-11 Operation Command on page 6-10
for details about operation commands.

. 110
Index Subin- . Default . Data Acc | allo- Dat.a
dex Object name Data range Unit attri-
(hex) value types ess | cat-
(hex) . bute
ion
7001 00 Number of Entries 1 *1 - USINT RO |[Not |--
pos-
sible
01 Ch2 Operation Command? |0 - - BYTE RW | Pos- | ---
sible
Ch2 Command Execution FALSE FALSE/TRUE | -- BOOL RW | Pos- | --
sible
Ch2 Reserved -—- - - BIT7 RO | Pos- |-
sible
02 Ch2 RF Communications 00 hex -—- -—- USINT RW | Pos- |-
Option sible
03 Ch2 Command Code 0000 hex | --- - WORD RW | Pos- |--
sible
04 Ch2 Memory Address 0 - -—- UINT RW | Pos- |---
sible
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Subin- o Data
Index . Default . Data Acc | allo- .
(hex) dex Object name value Data range Unit s ess | cat- attri-

(hex) . bute
ion
7001 05 Ch2 Data Size 0 --- UINT RW | Pos- | ---
sible
06 Ch2 Refresh Count 0 0 to 65535 --- UINT RW | Pos- | ---
Response sible
07 Ch2 Qutput SID 0 0 to 65535 --- UINT RW | Pos- | ---
sible
08 Ch2 Input SID Response 0 0 to 65535 - UINT RW | Pos- | ---
sible
09 Ch2 Qutput Data 1 00 hex x | --- --- ARRAY RW | Pos- | ---
16 [0..15] OF sible
BYTE
0A Ch2 Output Data 2 00 hex x | -- ARRAY RW | Pos- | ---
16 [0..15] OF sible
BYTE
0B Ch2 Output Data 3 00 hex x | --—- -—- ARRAY RW | Pos- |---
16 [0..15] OF sible
BYTE
0oC Ch2 Output Data 4 00 hex x | - -—- ARRAY RW | Pos- |--
16 [0..15] OF sible
BYTE
oD Ch2 Output Data 5 00 hex x| --- -—- ARRAY RW | Pos- | ---
16 [0..15] OF sible
BYTE
OE Ch2 Output Data 6 00 hex x| --- - ARRAY RW | Pos- | ---
16 [0..15] OF sible
BYTE
OF Ch2 Qutput Data 7 00 hex x | --- ARRAY RW | Pos- | ---
16 [0..15] OF sible
BYTE
10 Ch2 Output Data 8 00 hex x | --- -—- ARRAY RW | Pos- |---
16 [0..15] OF sible
BYTE
11 Ch2 Select UID 00 hex x | --- --- ARRAY RW | Pos- | ---
8 [0..7] OF sible
BYTE

*1. The default value and data range for Number of Entries are as follows.

NX Unit Default value Data range
NX-V680C1 -
NX-V680C2 7 1to 17

*2. Aggregated data for operation command bits of Ch1 of the RFID Unit. Refer to 6-2-17 Operation Command on page 6-10
for details about operation commands.
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A-4-4  Other Objects
This section lists other objects.
Subin- S Data >
Index . . Data Acc | allo- . EN
dex Object name Default value | Datarange | Unit attri-
(hex) type ess | cat- g
(hex) . bute
ion o
0x4001 |00 Number of Entries 1 *1 — |USINT |[RO [Not )
pos- @
sible
01 Event 1 0x6AA20000 |DTO0820EN32 | --- ENUM RO |Not |Y
pos-
sible
02 Event 1 Level Setting 3 DTO806ENO8 | --- ENUM RW | Not |Y 4.3:
pos- IN
sible Q
03 Event 2 0x6A700000 |DTO0821EN32 | --- ENUM RO |Not |Y 3
pos- g
sible 8
04 Event 2 Level Setting 4 DTO806ENO08 | --- ENUM RW |Not |Y
pos-
sible
05 Event 3 0x6A710000 | DT0822EN32 | --- ENUM RO |Not |Y
pos-
sible
06 Event 3 Level Setting 4 DTO806EN08 | --- ENUM RW |Not |Y
pos-
sible
07 Event 4 0x6A720000 | DTO0823EN32 | --- ENUM RO |Not |Y
pos-
sible
08 Event 4 Level Setting 4 DTO806ENO08 | --- ENUM RW |Not |Y
pos-
sible
09 Event 5 0x6A730000 | DTO0824EN32 | --- ENUM RO |Not |Y
pos-
sible
0A Event 5 Level Setting 4 DTO806ENO8 | --- ENUM RW |Not |Y
pos-
sible
0B Event 6 0x6A760000 | DT0825EN32 | --- ENUM RO |Not |Y
pos-
sible
oC Event 6 Level Setting 4 DTO806EN08 | --- ENUM RW |Not |Y
pos-
sible
*1. The default value and data range for Number of Entries are as follows.
NX Unit Default value Data range
NX-V680C1 12 12
NX-V680C2 12 12
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. /10
Index | SUPin- Default Acc | allo- | D3
dex Object name Data range Unit | Data type attri-
(hex) value ess | cat-
(hex) . bute
ion
5000 |00 Number of Entries 1 *1 --- USINT RO |Not |-
pos-
sible
01 Test Switch 1 DTO802ENO08 | --- ENUM RW |Not |Y
pos-
sible
02 RF Tag Memory Map 0 DTO801ENO8 | --- ENUM RW |Not |Y
pos-
sible
03 Data Storage Order 0 DTO807ENO8 | --- ENUM RW |[Not |Y
pos-
sible
*1. The default value and data range for Number of Entries are as follows.
NX Unit Default value Data range
NX-V680C1 3 3
NX-V680C2 3 3
. /10
Index | SUPIn- Default Acc | allo- | D3¥
dex Object name Data range Unit | Data type attri-
(hex) value ess | cat-
(hex) . bute
ion
5001 00 Number of Entries 1 *1 - USINT RO |[Not |--
pos-
sible
01 Ch1 RF Communications 0 DTO803EN0O8 | --- ENUM RW |[Not |Y
Speed pos-
sible
02 Ch2 RF Communications 0 DTO803ENO8 | --- ENUM RW | Not |Y
Speed*2 pos-
sible

*1. The default value and data range for Number of Entries are as follows.

NX Unit

Default value

Data range

NX-V680C1

1

1

NX-V680C2

2

2

*2. This object does not exist on the NX-V680C1.
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Index | Supin- Default Acc allll(t))- Data
dex Object name Data range Unit | Data type attri-
(hex) value ess | cat-
(hex) . bute
ion
5002 |00 Number of Entries 1 *1 - USINT RO |Not |--
pos-
sible
01 Ch1 Write Verify 1 DTO808ENO8 | --- ENUM RW |Not |Y
pos-
sible
02 Ch2 Write Verify 2 1 DTO808ENO8 | --- ENUM RW |Not |Y
pos-
sible
*1. The default value and data range for Number of Entries are as follows.
NX Unit Default value Data range
NX-V680C1 1 1
NX-V680C2 2 2
*2. This object does not exist on the NX-V680C1.
Index Subin- Default Acc alllltt))- Data
dex Object name Data range Unit | Data type attri-
(hex) value ess | cat-
(hex) . bute
ion
5003 |00 Number of Entries 1 *1 - USINT RO |Not |--
pos-
sible
01 Ch1 RF Communications 0 0 to 600000 ms UDINT RW |Not |Y
Timeout pos-
sible
02 Ch2 RF Communications 0 0 to 600000 ms UDINT RW |Not |Y
Timeout 2 pos-
sible
*1. The default value and data range for Number of Entries are as follows.
NX Unit Default value Data range
NX-V680C1 1 1
NX-V680C2 2 2
*2. This object does not exist on the NX-V680C1.
A-23
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110

SHbi Default Acc | allo- LEIE]

dex Object name Data range Unit | Data type attri-
value ess | cat- bute

(hex) .

ion
5004 00 Number of Entries 1 *1 -—- USINT RO |[Not |--
pos-
sible
01 Ch1 Write Protection 1 DTO802ENO8 | --- ENUM RW |[Not |Y
pos-
sible
DTO802ENO8 | --- ENUM RW |[Not |Y
pos-
sible

Index
(hex)

02 Ch2 Write Protection 2 1

*1. The default value and data range for Number of Entries are as follows.

NX Unit Default value Data range
NX-V680C1 1 1
NX-V680C2 2 2

*2. This object does not exist on the NX-V680C1.
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A-5 Sample Programming

This section describes a sample program of the ST language operated at the communications master
side for communicating with the RF Tag using an RFID Unit.

It is assumed that the RFID Unit is connected to an EtherCAT Coupler Unit with an NJ/NX-series CPU
Unit as the communications master.

Buiwwesboid ajdwes g-y

The sample program is of the following two types.
* RF Tag data read
* RF Tag data write

A-5-1 Items Common to Each Program

This section describes the contents common to both sample programs.

I System Configuration

The NX Series supports the following system configurations.

welboid yoe3 0} UoWWoD) swa)| |-G-y

Item Specifications
Communications master NX102
Communications Coupler Unit NX-ECC201
RFID Unit NX-V680C1
NX Unit number of the RFID Unit 1

Communications Master Unit
NX-series NX102CPU Unit

RFID Unit
S NX-V680C1
&, / Antenna
g P (with separate amplifier)

g a
EtherCAT i =D
| LA G

@ g
- s

/

EtherCAT Coupler Unit
NX-ECC201
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I Unit Operation Settings for the RFID Unit

The following operation settings are made for the RFID Unit from the Support Software. Refer to Sec-
tion 7 Setting RFID Units for details on the meaning of the setting items and the setting procedures.

Item Settings
Event level setting Default
Test Switch Enable
RF Tag Memory Map Standard
Data Storage Order Ascending
RF Communications Speed (1Ch/2Ch) Normal Speed
Write Verification (1Ch/2Ch) Enable
RF Communications Timeout (1Ch/2Ch) Infinite
Write Protection (1Ch/2Ch) Enable

] setting the Divided Data Size

The following divided data sizes are set from the Support Software as the default values. Refer to Sec-
tion 7 Setting RFID Units for details on the setting procedures.

Data 1/0 entry name Size (bytes)
Input data Ch1 Input Data Data1 16
Output data Ch1 Output Data Data1 16
I 1/10 Map
The variables to be allocated to the 1/0O map are set from the Support Software as shown below.
Units 1/0 ports Description Variable
NX-ECC201 NX Unit I/O Data Active | NX Unit I/O Data Active | E001_NX_Unit_|_O_Data_Ac-
Status 125 Status tive_Status_125
NX-V680C1 Ch1 Status Ch1 Status N1_Ch1_Status

Ch1 Refresh Count

Ch1 Refresh Count

N1_Ch1_Refresh_Count

Ch1 Response Code

Ch1 Response Code

N1_Ch1_Response Code

Ch1 Measurement Result

Ch1 Measurement Result

N1_Ch1_Measurement_Result

Ch1 Input SID Ch1 Input SID N1_Ch1_Input_SID
Ch1 Output SID response | Ch1 Output SID N1_Ch1_Output_SID_Response
Response

Ch1 Input Data1

Ch1 Input Data 1

N1_Ch1_Input_Data_1

Ch1 Operation Command

Ch1 Operation Command

N1_Ch1_Operation_Command

Ch1 RF Communications
Option

Ch1 RF Communications
Option

N1_Ch1_RF_Communications_Op-
tion

Ch1 Command Code

Ch1 Command Code

N1_Ch1_Command_Code

Ch1 Memory Address

Ch1 Memory Address

N1_Ch1_Memory_Address

Ch1 Data Size

Ch1 Data Size

N1_Ch1_Data_Size

Ch1 Refresh Count
Response

Ch1 Refresh Count
Response

N1_Ch1_Refresh_Count_Response

Ch1 Output SID

Ch1 Output SID

N1_Ch1_Output_SID

Ch1 Input SID Response

Ch1 Input SID Response

N1_Ch1_Input_SID_Response

Ch1 Output Data1

Ch1 Output Data 1

N1_Ch1_Output_Data_1
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A-5-2  Reading the Data of an RF Tag (Without Division Transfer)

Read the 16-byte “00112233445566778899AABBCCDDEEFF” data from memory address 8 of the RF

Tag.

I Procedure

Operate the sample program according to the procedure described in the table below.

® Stage table

Stage name No. Processing
Idle 0 Waiting for the issue of the command execution request
Acquisition of read execution | 1 Receiving results from the V680 Unit and performing an operation in
result accordance with the results
Unit operation stop wait 2 Waiting for the V680 Unit to stop operating

® Operating procedures

Co
mm
uni-
Step Stage CPU Unit or communl.catlons master pro- _cat- V680 Unit processing
No. cessing ions
dire
ctio
n
- - Checks the establishment of communications - -
with the coupler unit and transits to stage 0.
1 0 Sets the following output objects when the com- | -> Receives the output objects on the left and exe-
mand execution request flag is set to TRUE, cutes the command.

and passes them to the V680 Unit.

flag

NX object name Value
RF Communications | 00 hex
option
Communications 0101 hex
command
Communications 0008 hex
destination address
Communicationsdata | 0010 hex
size
Command execution | TRUE

-> Transit to stage 2

NX-series RFID Units User’s Manual (Z401)
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Co
mm
uni-
Step Stage CPU Unit or communl.catlons master pro- .cat- V680 Unit processing
No. cessing ions
dire
ctio
n
2 1 Receives the input objects on the right. <- Sets the following input objects after command
execution has ended, and passes them to the
communications master.” !
NX object name Value
Normal end or Error end | TRUE
Response code For normal end
0000 hex
For error end
EOxx hex 2
Input Data 00 hex
11 hex
FF hex
3 1 Identifies normal/error, sets the following output | -> Receives the output objects on the left.
objects, and passes them to the V680 Unit.
NX object name Value
Command execution | FALSE
flag
-> Transit to stage 2
4 2 Receives the input objects on the right. <- Sets the following input objects and passes
them to the communications master.” !
NX object name Value
Command status flag FALSE
Normal end or Error end | FALSE
5 2 -> Transit to stage 0 - -—-

*1. Only a part of the setting data has been described, and the remaining input data is not specified.

*2. For details, refer to 8-3-11 Error Code Details on page 8-40.
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The following variable table is set from the Support Software. All of the variables that you registered in
the 1/0O map are registered as global variables.

® Internal variables

Series Data types Default value Comment
CommandStage UINT UINT#9 Command execution stage
ReadDataBuffer ARRAY[0..16] | [16(16#0)] ! Read data storage buffer
OF BYTE

InitialRequestTrigger BOOL FALSE Communications establish-
ment condition

CommandRequest BOOL FALSE Command execution request
flag

CommandRequestTrigger BOOL FALSE Command execution condi-
tion

InitialRequestTrigger R_TRIG instance R_TRIG - Instance of R_TRIG instruc-
tion

RequestExecution_R_TRIG_instance R_TRIG - Instance of R_TRIG instruc-

tion

*1. Set the size of the ReadDataBuffer array to (Read data size [bytes]) + (1 [byte]) or more. In this sample, since

the read data size = 16 [bytes], the array size is 17 [bytes].

NX-series RFID Units User’s Manual (Z401)
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I ST programming

// Once communications is established, the program status transition returns to the
default value
InitialRequestTrigger R TRIG instance (
EOO1 NX Unit I O Data Active Status 125[1],
InitialRequestTrigger) ;
IF( InitialRequestTrigger = TRUE ) THEN
CommandStage := UINT#0;//Return to default state
END IF;

CASE CommandStage OF
(*Idle*)
O .
//If IO communications is enabled and
// RequestExecution becomes TRUE, the command is executed
RequestExecution R TRIG instance (
RequestExecution,
RequestExecutionTrigger) ;
IF( ( RequestExecutionTrigger = TRUE ) AND
( E001 NX Unit I O Data Active Status 125[1] = TRUE ) ) THEN
//RF Communications option setting
N1 Chl RF Communications Option := USINT#0;
//Communications command setting
N1 Chl Command Code := 16#0101;
//Communications destination address setting
N1 Chl Memory Address := UINT#0008;
//Communications data size setting
N1 Chl Data Size := UINT#16;

//Set command execution flag to TRUE

N1 Chl Command Execution := TRUE;
//Transit to read execution result acquisition
CommandStage := UINT#1;

END IF;

(*Acquisition of read execution result*)
1 :
IF N1 _Chl Normal End = TRUE THEN//Normal end
//Copy read data to internal variable
AryMove (N1 Chl Input Data 1[0], ReadDataBuffer[0], UINT#16);

//Set execution flag to FALSE

N1 Chl Command Execution := FALSE;
//Transit to Unit operation stop wait
CommandStage := UINT#2;

END_IF;

IF N1 Chl Error End = TRUE THEN//Error end

//Set execution flag to FALSE
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N1 Chl Command Execution := FALSE;
//Transit to Unit operation stop wait
CommandStage := UINT#2; >
END IF; )
B ¢
(*Unit operation stop wait*) g
2 )
IF (N1 _Chl Normal End=FALSE) AND 3
(N1 _Chl Error End=FALSE) AND «Q
(N1_Chl_Command Busy = FALSE) THEN E
//Transit to idle g
CommandStage := UINT#0; Q
END TF;
END CASE;

(48ysueI] UOISINID INOYNIAA) BEL 4 UEB JO BlRQ 8Y) Bulpesy Z-G-V
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A-5-3  Writing Data to an RF Tag (Without Division Transfer)

Write the 16-byte “00112233445566778899AABBCCDDEEFF” data to memory address 8 of the RF

Tag.

I Procedure

Operate the sample program according to the procedure described in the table below.

@ Stage table

Stage name No.

Processing

ldle

0 Waiting for the issue of the command execution request

Acquisition of read execution |1
result

Receiving results from the V680 Unit and performing an operation in
accordance with the results

Unit operation stop wait 2

Waiting for the V680 Unit to stop operating

® Procedure

Co
mm
uni-
Step Stage CPU Unit or communl.catlons master pro- .cat- V680 Unit processing
No. cessing ions
dire
ctio
n
- - Checks the establishment of communications - -
with the coupler unit and transits to stage 0.
1 0 Sets the following output objects when the com- | -> Receives the output objects on the left and exe-

mand execution request flag is set to TRUE,
and passes them to the V680 Unit.

NX object name Value
RF Communica- 00 hex
tions option
Communications 0201 hex
command
Communications 0008 hex
destination
address
Communications 0010 hex
data size
Output data 00 hex

11 hex

FF hex
Command execu- | TRUE
tion flag

-> Transit to stage 1

cutes the command.
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Co
mm
uni- >
Step Stage CPU Unit or communl_catlons master pro- _cat- V680 Unit processing &
No. cessing ions g
dire 3
ctio 2
n v
2 1 Receives the input objects on the right. <- Sets the following input objects after command S
execution has ended, and passes them to the g
communications master.” ! 3
a
NX object name Value
Normal end or TRUE
Error end
Response code For normal end
0000 hex z
For error end o
. 2
EOxx hex 2 =
«Q
3 1 Identifies normal/error from the received input -> Receives the output objects on the left. QC,'
objects, sets the following output objects, and o
passes them to the V680 Unit. 8
=}
NX object name Value e
_|
Command execu- | FALSE 8
tion flag =
%
-> Transit to stage 2. =4
4 2 Receives the input objects on the right. <- g
NX object name Value &
Command status FALSE ;
flag >
Normal end or FALSE g
Error end
5 2 Transit to stage 0. -—- -

*1. Only a part of the setting data has been described, and the remaining input data is not specified.

*2. For details, refer to 8-3-11 Error Code Details on page 8-40.
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I Variable table

The following variable table is set from the Support Software. All of the variables that you registered in

the 1/0 map are registered as global variables.

® Internal variables

Series Data types Default value Comment
CommandStage UINT UINT#9 Command execution stage
WriteDataBuffer ARRAY[0..16] | [16(16#0)] ! Write data storage buffer
OF BYTE

InitialRequestTrigger BOOL FALSE Communications establish-
ment condition

CommandRequest BOOL FALSE Command execution request
flag

CommandRequestTrigger BOOL FALSE Command execution condi-
tion

InitialRequestTrigger_ R_TRIG_instance R_TRIG -—- Instance of R_TRIG instruc-
tion

RequestExecution_ R_TRIG_instance R _TRIG -—- Instance of R_TRIG instruc-
tion

*1. Set the size of the WriteDataBuffer array to (Write data size [bytes]) + (1 [byte]) or more. In this sample, since

the write data size = 16 [bytes], the array size is 17 [bytes].
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I ST programming

// Once communications is established, the program status transition returns to the
default value
InitialRequestTrigger R TRIG instance (

EOO1 NX Unit I O Data Active Status 125[1],

InitialRequestTrigger) ;
= TRUE ) THEN

Buljwweiboid ajdweg G-y

IF( InitialRequestTrigger
CommandStage := UINT#0;//Return to default state
END IF;

CASE CommandStage OF
(*Idle*)

// If the state is idle and

// RequestExecution becomes TRUE,

RequestExecution R TRIG instance(

RequestExecution,

RequestExecutionTrigger) ;

( RequestExecutionTrigger = TRUE ) AND

( EO0L NX Unit I O Data Active Status 125[1] =
//RF Communications option setting

N1 Chl RF Communications Option :=

//Communications command setting
N1 Chl Command Code := 16#0201;
//Communications destination address setting
N1 Chl Memory Address := UINT#8;
//Communications data size setting
N1 Chl Data Size := UINT#16;
//Save the output data (Write data)
WriteDataBuffer[0] := 16#00;

the command is executed

IF(

TRUE ) ) THEN

USINT#0;

END IF;

WriteDataBuffer[1l] :=

[
WriteDataBuffer[2]
WriteDataBuffer[3]
WriteDataBuffer[4]
WriteDataBuffer[5]
WriteDataBuffer[6]
WriteDataBuffer]|
WriteDataBuffer]|
WriteDataBuffer|
WriteDataBuffer|
WriteDataBuffer|
WriteDataBuffer|
WriteDataBuffer]|
WriteDataBuffer]|
WriteDataBuffer|

lo#11;
= 16#22;
:= 16#33;
1= 16#44;
:= 16#55;
:= 16#66;
= 1o6#77;
:= 16#88;
:= 16#99;
:= 16#AA;
:= 16#BB;
:= 16#CC;
:= 16#DD;
:= 16#EE;
:= 16#FF;

AryMove (WriteDataBuffer([0], N1 Chl Output Data 1[0], UINT#16);
//Set command execution flag to TRUE

N1 Chl Command Execution :=

TRUE;

//Transit to write execution result acquisition

CommandStage :=

UINT#1;

(* Write execution result acquisition *)

1

IF N1 Chl Normal End=TRUE THEN
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//Set execution flag to FALSE

N1 Chl Command Execution := FALSE;
//Transit to Unit operation stop wait
CommandStage := UINT#2;

END_IF;

IF N1 Chl Error End =TRUE THEN

//Set execution flag to FALSE

N1 Chl Command Execution := FALSE;
//Transit to Unit operation stop wait
CommandStage := UINT#2;

END TF;

(*Unit operation stop wait¥)

2

IF (N1 Chl Normal End=FALSE) AND
(N1 Chl Error End=FALSE) AND
(N1 Chl Command Busy = FALSE) THEN
//Transit to idle
CommandStage := UINT#0;

END_IF;

END_CASE;
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A-5-4  Reading the Data of an RF Tag (With Division Transfer)

Read the 256-byte (00112233445566778899AABBCCDDEEFF x 16) data from memory address 8 of
the RF Tag.

I Procedure

Buiwwesboid ajdwes g-y

Operate the sample program according to the procedure described in the table below.

® Stage table

Stage name No Processing
Idle 0 Waiting for the issue of the command execution request
Division read data acquisition | 1 Receiving the entire division read data
Command execution result 2 Receiving results from the V680 Unit and performing an operation in
acquisition accordance with the results
Unit operation stop wait 3 Waiting for the V680 Unit to stop operating

® Operating procedures

Co
mm
uni-
Step Stage CPU Unit or communl_catlons master pro- _cat- V680 Unit processing
No. cessing ions
dire
ctio
n
- - Checks the establishment of communications - ---
with the coupler unit and transits to stage 0.
1 0 Sets the following output objects when the com- | -> Receives the output objects on the left and exe-

(4a3sueI] UOISINE YNAA) BeL 4 Ue Jo eleq ay) Buipesy p-G-v

mand execution request flag is set to TRUE, cutes the command.

and passes them to the V680 Unit.

NX object name Value
RF Communications | 00 hex
option
Communications 0101 hex
command
Communications 0008 hex
destination address
Communicationsdata | 0100 hex
size
Input SID Response | 00 hex
Command execution | TRUE

flag

-> Transit to stage 1.
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Co
mm
uni-
Step Stage CPU Unit or commum.catlons master pro- .cat- V680 Unit processing
No. cessing ions
dire
ctio
n
2 1 Receives the input objects on the right. <- Sets the following input objects and passes
them to the communications master.”
NX object name Value
Normal end or TRUE
Error End™®
Response code For normal end
0000 hex
For error end
EOxx hex 2
Input data 00 hex
11 hex
FF hex
Input SID Input SID + 01
hex
3 1 Compares the value of input SID and input SID | -> Receives the output objects on the left.
response, and if normal, retains the input data in
an internal buffer.
Also, sets the following output objects.
NX object name Value
Input SID Response Input SID
4 1 Repeats steps 2 to 3 and detects the read data | --- -
terminal.
-> Transit to stage 2.
5 2 Identifies normal/error, sets the following output | -> Receives the output objects on the left.
objects, and passes them to the V680 Unit.
NX object name Value
Command execution | FALSE
flag
-> Transit to stage 3.
6 3 Receives the input objects on the right. <- Sets the following input objects and passes
them to the communications master.”
NX object name Value
Command status flag | FALSE
Normal end or FALSE
Error end
7 3 -> Transit to stage 0. - -

*1. Only a part of the setting data has been described, and the remaining input data is not specified.

*2. For details, refer to 8-3-11 Error Code Details on page 8-40.

*3. Values are stored only in the terminal data.
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The following variable table is set from the Support Software. All of the variables that you registered in
the 1/0O map are registered as global variables.

® Internal variables

Series Data types Default value Comment
CommandStage UINT UINT#0 Command execution stage
ReadDataBuffer ARRAY[0..256] | [256(16#0)] "' | Read data storage buffer
OF BYTE

BufferOffset UDINT UDINT#0 Read data buffer offset

DatalLength DINT DINT#0 Read data remaining data
length

MovLength UINT UINT#0 Transfer data length

InitialRequestTrigger BOOL FALSE Communications establish-
ment condition

CommandRequest BOOL FALSE Command execution request
flag

CommandRequestTrigger BOOL FALSE Command execution condi-
tion

InitialRequestTrigger R_TRIG_instance R_TRIG - Instance of R_TRIG instruc-
tion

RequestExecution_R_TRIG_instance R_TRIG - Instance of R_TRIG instruc-

tion

*1. Set the size of the ReadDataBuffer array to (Read data size [bytes]) + (1 [byte]) or more. In this sample, since

the read data size = 256 [bytes], the array size is 257 [bytes].
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I ST programming

// Once communications is established, the program status transition returns to the
default value
InitialRequestTrigger R TRIG instance (
EOO0O1 NX Unit I O Data Active Status 125[1],
InitialRequestTrigger) ;
IF( InitialRequestTrigger = TRUE ) THEN
CommandStage := UINT#0;//Return to default state
END IF;

CASE CommandStage OF
(*Idle*)
0 :

//If I0 communications is enabled and

// RequestExecution becomes TRUE, the command is executed

RequestExecution R TRIG instance(
RequestExecution,
RequestExecutionTrigger) ;

IF( ( RequestExecutionTrigger = TRUE ) AND
( EO01 NX Unit I O Data Active Status 125[1] = TRUE ) ) THEN
//RF Communications option setting
N1 Chl RF Communications Option := USINT#0;
//Communications command setting
N1 Chl Command Code := 16#0101;
//Communications destination address setting
N1 Chl Memory Address := UINT#0008;
//Communications data size setting
N1 Chl Data Size := UINT#256;
//Initialization of input SID response
N1 Chl Input SID response := 0;

//Initialization of read data buffer offset
BufferOffset := UINT#0;

//Set the remaining data length of read data
DataLength := N1 Chl Data Size;

//Set the transfer data length

MovLength := UINT#16;

//Read data buffer clear

Clear (ReadDataBuffer);

//Set command execution flag to TRUE

N1 Chl Command Execution := TRUE;
//Transit to division read data acquisition
CommandStage := 1;

END IF;

(*Division read data acquisition¥)

1
IF N1 Chl Input SID response <> N1 Chl Input SID THEN
IF N1 Chl Input SID response+l = N1 Chl Input SID THEN
IF( DatalLength - UINT TO DINT (MovLength) < DINT#0 ) THEN
MovLength := DINT TO UINT (DataLength);
END IF;
//Copy read data to internal variable
AryMove (N1 Chl Input Data 1[0], ReadDataBuffer[BufferOffset], Mov-
Length) ;
Datalength := Datalength - MovLength;
BufferOffset := BufferOffset + MovLength;
N1 Chl Input SID response := N1 Chl Input SID;
END IF;
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END_IF;

//Notify command execution end

IF ( N1 Chl Normal End=TRUE ) OR
( N1 Chl Error End=TRUE ) THEN
//Transit to command execution result acquisition
CommandStage := UINT#2;

END TF;

(*Command execution result acquisition¥*)
2

Buiwwesboid ajdwes g-y

IF N1 Chl Normal End = TRUE THEN//Normal end

(¥ ——mmm 1Specify normal processing|---—----—-—-——-—-———-- *)
e T )
N17Ch17Command7Execution := FALSE;
//Transit to Unit operation stop wait
CommandStage := UINT#3;

END_IF;

IF N1 Chl Error End = TRUE THEN//Error end

Nl_Chl_Command_Execution := FALSE;
//Transit to Unit operation stop wait
CommandStage := UINT#3;

END_IF;

(*Unit operation stop wait*)

(Joysuel] UOISIAIC UNAN) BeL 43 Ue Jo ejed oy} Buipesy p-G-v

3

IF (N1 Chl Normal End=FALSE) AND
(N1 Chl Error End=FALSE) AND
(N1 Chl Command Busy = FALSE) THEN
//Transit to idle
CommandStage := UINT#0;

END IF;

END CASE;
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A-5-5

Writing Data to an RF Tag (With Division Transfer)

Write the 256-byte (00112233445566778899AABBCCDDEEFF x 16) data to memory address 8 of the

RF Tag.

I Procedure

Operate the sample program according to the procedure described in the table below.

@ Stage table

Stage name No. Processing
Idle 0 Waiting for the issue of the command execution request
Division write data transmis- | 1 Transferring the division write data
sion
Command execution result 2 Receiving results from the V680 Unit and performing an operation in
acquisition accordance with the results
Unit operation stop wait 3 Waiting for the V680 Unit to stop operating

® Operating procedures

Com-
. o muni-
Step Stage CPU Unit or communl'catlons master pro- cations V680 Unit processing
No. cessing :
direc-
tion
- - Checks the establishment of communications - -
with the coupler unit and transits to stage 0.
1 0 Sets the following output objects when the com- | -> Receives the output objects on the left and exe-
mand execution request flag is set to TRUE, cutes the command.
and passes them to the V680 Unit.
NX object name Value
RF Communications | 00 hex
option
Communications 0201 hex
command
Communications 0008 hex
destination address
Communicationsdata | 0100 hex
size
Output data 00 hex
11 hex
FF hex
Output SID 01 hex
Command execution | TRUE
flag
-> Transit to stage 1.
2 1 Receives the input objects on the right. <- Sets the following input objects and passes
them to the communications master.” !
NX object name Value
Output SID Output SID
Response Response + 01
hex
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Com-
n e muni-
Step Stage CPU Unit or communl_catlons master pro- cations V680 Unit processing
No. cessing .
direc-
tion
3 1 Compares the values of output SID and output | -> Receives the output objects on the left.
SID response, and if the values are matching,
sets the following output objects.
NX object name Value
Output data 00 hex
11 hex
FF hex
Output SID Output SID + 01
hex
4 1 Repeats steps 2 to 3 and detects the write data | --- -
terminal.
-> Transit to stage 2.

5 2 Receives the input objects on the right. <- Sets the following input objects after command
execution has ended, and passes them to the
communications master.” !

NX object name Value
Normal end or TRUE
Error end
Response Codes For normal end
0000 hex
For error end
EOxx hex 2
6 2 Identifies normal/error, and performs the pro- -> Receives the output objects on the left.
cessing.
Also, sets the following output objects, and
passes them to the V680 Unit.
NX object name Value
Command execution | FALSE
flag
-> Transit to stage 3.
7 3 Receives the input objects on the right. <- Sets the following input objects and passes
them to the communications master.” '
NX object name Value
Command status flag | FALSE
Normal end or FALSE
Error end
8 3 -> Transit to stage 0. -—- -

*1. Only a part of the setting data has been described, and the remaining input data is not specified.

*2. For details, refer to 8-3-11 Error Code Details on page 8-40.
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I Variable table

The following variable table is set from the Support Software. All of the variables that you registered in
the 1/0 map are registered as global variables.

® Internal variables

Series Data types Default value Comment
CommandStage UINT UINT#0 Current state
WriteDataBuffer ARRAY[0..256] | [256(16#0)] 1 | Write data storage buffer
OF BYTE

BufferOffset UDINT UDINT#0 Write data buffer offset

DatalLength DINT DINT#0 Write data remaining data
length

MovLength UINT UINT#0 Transfer data length

InitialRequestTrigger BOOL FALSE Communications establish-
ment condition

CommandRequest BOOL FALSE Command execution request
flag

CommandRequestTrigger BOOL FALSE Command execution condi-
tion

InitialRequestTrigger_ R_TRIG_instance R_TRIG -—- Instance of R_TRIG instruc-
tion

RequestExecution_R_TRIG_instance R_TRIG - Instance of R_TRIG instruc-

tion

*1. Set the size of the WriteDataBuffer array to (Write data size [bytes]) + (1 [byte]) or more. In this sample, since

the write data size = 256 [bytes], the array size is 257 [bytes].
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I ST programming

>

// Once communications is established, the program status transition returns to the :
default value g
InitialRequestTrigger R TRIG instance ( °
EOO1 NX Unit I O Data Active Status 125[1], %
InitialRequestTrigger) ; é

IF( InitialRequestTrigger = TRUE ) THEN o
CommandStage := UINT#0;//Return to default state 3

END IF; 3

CASE CommandStage OF
(*Idle*)
O .

//If I0 communications is enabled and
// RequestExecution becomes TRUE, the command is executed
RequestExecution R TRIG instance(
RequestExecution,
RequestExecutionTrigger) ;
IF( ( RequestExecutionTrigger = TRUE ) AND
( EOOL NX Unit I O Data Active Status 125[1] = TRUE ) ) THEN
//RF Communications option setting
N1 Chl RF Communications Option := USINT#0;
//Communications command setting
N1 Chl Command Code := 16#0201;
//Communications destination address setting
N1 Chl Memory Address := UINT#0008;
//Communications data size setting
N1 Chl Data Size := UINT#256;
//Initialization of write data buffer offset
BufferOffset := UINT#0;
//Set write data to WriteDataBuffer
WriteDataBuffer[0] := 16#00;
WriteDataBuffer[1] l6#11;
WriteDataBuffer[2] := 16#22;
// :
WriteDataBuffer[255] := 16#FF;
//Set the remaining data length of write data
DataLength := N1 Chl Data Size;
//Set the transfer data length
MovLength := UINT#16;
//Set the write data in output data
AryMove (WriteDataBuffer[BufferOffset], N1 Chl Output Data 1[0], Mov-

(48ysuel] UOISING UNA) BeL 4 UE 0} BlEQ BUBUAA G-G-V

Length) ;
Datalength := Datalength - MovLength;
BufferOffset := BufferOffset + MovLength;
//Set Output SID
N1 Chl Output SID := 1;
N1 Chl Command Execution := TRUE;
//Transit to division write data transfer
CommandStage := UINT#1;

END_IF;

(*Division write data transfer*)
1:
IF N1 Chl Output SID = N1 Chl Output SID response THEN

IF ( DataLength - UINT TO DINT (MovLength) < DINT#0 )THEN

MovLength := DINT TO UINT (DataLength);
END IF;
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//Copy write data from internal buffer to output data
AryMove (WriteDataBuffer[BufferOffset], N1 Chl Output Data 1[0], MovLength);
Datalength := Datalength - MovLength;
BufferOffset := BufferOffset + MovLength;
N1 Chl Output SID := N1 Chl Output SID + 1;
END_IF;

//Division data transfer complete

IF (DatalLength = DINT#0) THEN
//Transit to command execution result acquisition
CommandStage := UINT#2;

END TF;

(*Command execution result acquisition*)
2

IF N1 Chl Normal End=TRUE THEN

N1 Chl Command Execution := FALSE;
//Transit to Unit operation stop wait
CommandStage := UINT#3;

END TF;

IF N1 _Chl Error End=TRUE THEN

N1 Chl Command Execution := FALSE;
//Transit to Unit operation stop wait
CommandStage := UINT#3;

END IF;

(*Unit operation stop wait¥)

3 :

IF (N1 _Chl Normal End=FALSE) AND
(N1 Chl Error End=FALSE) AND
(N1 Chl Command Busy = FALSE) THEN
//Transit to idle
CommandStage := UINT#0;

END_IF;

END CASE;
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A-6 Version Information with CPU Units

This section provides version-related information when connecting Units to a CPU Unit. This section
describes the relationship between the unit versions of each Unit and the CPU Unit, and Sysmac Studio
version, and the specification changes for each unit version of each Unit

SHUN NdD UIM UOIEWLIOJU| UOISIOA O-Y

A-6-1 Relationship between Unit Versions of Units

The relationship between the unit versions of each Unit and the CPU Unit, and Sysmac Studio version
are shown below.

I Version Combination Tables

The version corresponding table for functions is as follows.
Refer to the user's manual for the CPU Unit for the models of CPU Unit to which RFID Units can be

connected.
NX Units, Corresponding unit versions/versions
Model Un-|ts CPU Units Sysmac Studio
Versions
NX-V680C1 Ver.1.0 Ver.1.13 Ver.1.25
NX-V680C2

S]IUM JO SUOISIaA JUN usamiaq diysuoneoy |-9-v
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A-7 Version Information with Communica-
tions Coupler Units

|
This section provides version-related information when connecting Units to a Communications Coupler
Unit.

Version information is provided separately for each Communications Coupler Unit that an NX Unit is
connected to.

A-7-1 Connection to the EtherCAT Coupler Unit

This section describes the relationship between the unit versions of each Unit, EtherCAT Coupler Unit,
CPU Unit and Industrial PC, versions of the Sysmac Studio, and the specification changes for each unit
version.

I Relationship between Unit Versions of Units

The items that are used in the version combination table are given below.

NX Unit Corresponding unit versions/versions
. . EtherCAT Couplers CPU Unit or .
Model Unit Version Units Industrial PC Sysmac Studio
NX-V680C1 Ver.1.0 Ver.1.0™1 Ver.1.05 Ver.1.25
NX-V680C2
*1. When connecting with other manufacturer's master, use the EtherCAT Coupler Unit with unit version Ver.1.5
or later.

A-7-2  Connection to the EtherNet/IP Coupler Unit

This section describes the relationship between the unit versions of each Unit, EtherNet/IP Coupler
Unit, CPU Unit and Industrial PC, versions of the Sysmac Studio and NX-1O Configurator, and the spec-
ification changes for each unit version.

I Relationship between Unit Versions of Units

The items that are used in the version combination table are given below.

NX Unit Corresponding unit versions/versions
Use with an NJ/NX/NY-series Controller™! Use with an CS/CJ/CP-series PLC"?
Unit Ver- Ether- .
Model : CPU Unit or | Sysmac Stu- | EtherNet/IP | Sysmac Stu- | NX-IO Con-
sion Net/IPCou- . . . . -
; Industrial PC dio Coupler Unit dio figurator
pler Unit
NX-V680C1 | Ver.1.0 Ver.1.2 Ver.1.14 Ver.1.25 Ver.1.2 Ver.1.25 Ver.1.13
NX-V680C2

*1. Refer to the user's manual of the EtherNet/IP Coupler Unit for the unit versions of EtherNet/IP Units corresponding to
EtherNet/IP Coupler Units.

*2. Refer to the user's manual of the EtherNet/IP Coupler Unit for the unit versions of CPU Units and EtherNet/IP Units cor-
responding to EtherNet/IP Coupler Units.
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