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Introduction

Thank you for purchasing an ID Sensor Unit for a V750-series RFID System. This manual describes the
functions, performance, and application methods needed for optimum use of your V750-series RFID System.

Please observe the following items when using the V750-series RFID System.

* Allow the V750-series RFID System to be installed and operated only by qualified specialist with a sufficient

knowledge of electrical systems.
* Read and understand this manual before attempting to use the V750-series RFID System and use the

V750-series RFID System correctly.
» Keep this manual in a safe and accessible location so that it is available for reference when required.
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Introduction

READ AND UNDERSTAND THIS DOCUMENT

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

WARRANTY

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

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

LIMITATIONS OF LIABILITY

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

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

IN NO EVENT SHALL OMRON BE RESPONSIBLE FOR WARRANTY, REPAIR, OR OTHER CLAIMS REGARDING THE
PRODUCTS UNLESS OMRON’S ANALYSIS CONFIRMS THAT THE PRODUCTS WERE PROPERLY HANDLED,
STORED, INSTALLED, AND MAINTAINED AND NOT SUBJECT TO CONTAMINATION, ABUSE, MISUSE, OR
INAPPROPRIATE MODIFICATION OR REPAIR.

SUITABILITY FOR USE
THE PRODUCTS CONTAINED IN THIS DOCUMENT ARE NOT SAFETY RATED. THEY ARE NOT DESIGNED OR

RATED FOR ENSURING SAFETY OF PERSONS, AND SHOULD NOT BE RELIED UPON AS A SAFETY COMPONENT
OR PROTECTIVE DEVICE FOR SUCH PURPOSES. Please refer to separate catalogs for OMRON's safety rated
products.

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

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

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

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

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

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

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

NEVER USE THE PRODUCTS FOR AN APPLICATION INVOLVING SERIOUS RISK TO LIFE OR PROPERTY
WITHOUT ENSURING THAT THE SYSTEM AS A WHOLE HAS BEEN DESIGNED TO ADDRESS THE RISKS, AND
THAT THE OMRON PRODUCT IS PROPERLY RATED AND INSTALLED FOR THE INTENDED USE WITHIN THE
OVERALL EQUIPMENT OR SYSTEM.

UHF RFID System
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PERFORMANCE DATA

Performance data given in this document is provided as a guide for the user in determining suitability and does not
constitute a warranty. It may represent the result of OMRON's test conditions, and the users must correlate it to actual
application requirements. Actual performance is subject to the OMRON Warranty and Limitations of Liability.

CHANGE IN SPECIFICATIONS

Product specifications and accessories may be changed at any time based on improvements and other reasons.

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

DIMENSIONS AND WEIGHTS

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

ERRORS AND OMISSIONS

The information in this document has been carefully checked and is believed to be accurate; however, no responsibility is
assumed for clerical, typographical, or proofreading errors, or omissions.

PROGRAMMABLE PRODUCTS

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

COPYRIGHT AND COPY PERMISSION

This document shall not be copied for sales or promotions without permission.

This document is protected by copyright and is intended solely for use in conjunction with the product. Please notify us
before copying or reproducing this document in any manner, for any other purpose. If copying or transmitting this
document to another, please copy or transmit it in its entirety.

UHF RFID System

User's Manual
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Introduction

Safety Precautions

® Signal Words Used in This Manual

The following signal words and symbols are used in this manual to indicate precautions that must be observed
to ensure safe use of the V750-series Reader/Writer Unit. The precautions provided here contain important
safety information. You must observe these precautions.

The following signal words and symbols are used in this manual.

Indicates a potentially hazardous situation which, if not avoided, will result in minor or
moderate injury, or may result in serious injury or death. Additionally there may be
significant property damage.

/A\WARNING

Indicates a potentially hazardous situation which, if not avoided, may result in minor

&CAUTION or moderate injury or in property damage.

® Meanings of Alert Symbols

General Caution
Indicates general cautionary, warning, or danger level information.

Electrical Shock Caution
Indicates possibility of electric shock under specific conditions.

General Prohibition
Indicates a general prohibition.

Disassembly Prohibition
Indicates that disassembly is prohibited to prevent electric shock.

General Mandatory Action
Indicates a general action that must be performed by the user.

Ensure to establish a solid grounding
A label indicating that a device with a grounding terminal should always be grounded.

@O 0b P>

UHF RFID System
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® Warnings

Never attempt to disassemble any Units while power is being supplied. Doing so may result in
serious electrical shock or electrocution.

Never touch any of the terminals while power is being supplied. Doing so may result in
serious electrical shock or electrocution.

> @
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This Product is not designed or rated for ensuring safety of persons. Do not use it for such
purposes.
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Regulatory Compliance

1. EMC

47 CFR, Part 15
RSS210
COFETEL: RCPOMV708-0153

FCC WARNING
Changes or modifications not expressly approved by the party responsible for compliance could void
the user's authority to operate the equipment.

FCC COMPLIANCE
This equipment complies with Part 15 of the FCC rules for intentional radiators and Class A digital
devices when installed and used in accordance with the operation manual. Following these rules
provides reasonable protection against harmful interference from equipment operated in a commercial
area. This equipment should not be installed in a residential area as it can radiate radio frequency
energy that could interfere with radio communications, a situation the user would have to fix at their
own expense.

COFETEL WARNING
This equipment operates on a secondary basis and, consequently, must accept harmful interference,
including from station of the same kind, and may not cause harmful interference to systems operating
on a primary basis.

EQUIPMENT MODIFICATION CAUTION
Equipment changes or modifications not expressly approved by OMRON Corporation, the party
responsible for FCC compliance, could void the user's authority to operate the equipment and could
create a hazardous condition.

IMPORTANT USER INFORMATION
This equipment complies with FCC radiation exposure limits set forth for uncontrolled equipment and
meets the FCC radio frequency (RF) Exposure Guidelines in Supplement C to OET65. This equipment
should be installed and operated with at least 23cm (9.1in) and more between the radiator and
person's body (excluding extremities: hands, wrists, feet and legs).
This device complies with RSS-Gen of IC Rules. Operation is subject to the following two conditions:
(1) this device may not cause interference, and (2) this device must accept any interference, including
interference that may cause undesired operation of this device.

2. Safety
UL 60950
Can/CSA C22.2 No 60950
IMPORTANT USER INFORMATION

(1) For products numbered with 0001X06 to 0048X06, only AC adapter complies with UL 60950. For
products numbered with 0049X06 or later, AC adapter and the V750 Reader/Writer comply with UL
60950.

(2) Products numbered with 0341308 or later comply with COFETEL certification.

(3) Product number consists of following data of seven digits.

AAAA B CC
AAAA :Serial number. 0001 to 9999. (except for specially specified product)
B :Month, 1t0 9, X, Y, and Z; X=10, Y=11, Z=12
CC :Year
UHF RFID System
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Precautions for Safe Use

Be sure to observe the following precautions to ensure safe use of the Product.

1.

Al A

N o

Locations exposed to any flammable gases, corrosive gases, dust, metallic powder, or salts

Tighten the Backplane mounting screws and terminal block screws securely.

If any cable has a locking mechanism, make sure that it has been locked before using the cable.

Do not apply voltages to the input terminals in excess of the rated input voltage.

Do not allow water or wires to enter the Product through gaps in the case. Otherwise, fire or electric shock
may occur.

Turn OFF the power to the Product before attaching or removing an Antenna.

If an error is detected in the Product, immediately stop operation and turn OFF the power supply. Consult
with an OMRON representative.

Dispose of the Product as industrial waste.

Observe all warnings and precautions given in the body of this manual.

UHF RFID System

User's Manual
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Precautions for Correct Use

Always observe the following precautions to prevent operation failure, malfunctions, and adverse effects on
performance and equipment.

1. Do not use non-waterproof Products in an environment where mist is present. (For Reader/Writer and
normal type Antennas)

2. Do not expose the Products to chemicals that adversely affect the Product materials.

3. The transmission distance will be reduced if the front and back panels are mistakenly reversed and the
Unit is mounted to a metallic surface.

4. The transmission distance will be reduced when the Unit is not mounted to a metallic surface.

5. RF Tag cannot be washed the high temperature.

6. Do not drop the device you may receive major shocks. Doing so may result in personal injury or device
damage.

7. Do not apply strong force to, or place heavy items on the device or cables. Doing so may deform or
damage the device, resulting in electric shock or fire.

8. Use and store the product in an environment that is specified in the catalog or User's manual. Failure to do
so may cause failure of the device, electric shock, or fire.

9. When transporting the Units, use special packing boxes.

10. Be careful not to apply excessive vibration or shock, or not to expose to water during transportation and
not to drop the product.

11. Provide an enough space around the device for ventilation.

12. Be sure to use wiring cable of the specified size for wiring. Failure to do so may cause failure of the device,
electric shock, or fire.

13. AC adapter of the attachment is used without fail. Failure to do so may cause failure of the device, electric
shock, or fire.

14. After the DC connector side is connected, the AC100V side is connected when the AC adaptor is
connected. Failure to do so may cause failure of the device, electric shock.

15. The product uses a publicly available ISM frequency band of 902-928MHz to communicate with Tags.
Some transceivers, motors, monitoring devices, power supplies, and other similar RFID systems may
generate noise, which cause radio interference and may affect communication with Tags. If the product is
required in the vicinity of these items, check for any interferences prior to use.

Observe the following precautions to minimize the effects of normal noise.

(1) Ground the ground terminal on the Product and all metal objects in the vicinity of the Product to 100 Q
or less.

(2) Do not use the Product near high-voltage or high-current lines.

16. Do not allow the device or cables to be exposed to water. Doing so may result in electric shock, fire or
failure of non-waterproof devices or cables.

17. Do not use damaged cables. Continued use of the damaged cables may result in electric shock or fire.

18. It is not possible to connect it with Reader/Writer excluding the specified antenna.

19. Be sure that all the mounting screws, terminal screws, and cable connector screws are tightened to the
torque specified in the relevant manuals.Incorrect tightening torque may result in malfunction.

LININNDO0A SIHL ANV.LSHIANN ANV AVIH Eeisraatl
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W Storage
Do not store the Product in the following locations.
e | ocations exposed to corrosive gases, dust, metallic powder, or salts
* L ocations not within the specified operating temperature range
* L ocations subject to rapid changes in temperature or condensation
* Locations not within the specified storage humidity range
* Locations subject to direct vibration or shock outside the specified ranges
e L ocations subject to spray of water, oil, or chemicals

B Cleaning
* Do not clean the Products with paint thinner or the equivalent. Paint thinner, benzene, acetone, and
kerosene or the equivalent will dissolve the resin materials and case coating.

ININNDO0A SIHL ANVLSHIANN ANV AV3d GRSy
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Meanings of Symbols

\\‘I

‘( ﬂg Indicates particularly important points related to a function, including precautions and application advice.

<
=

CHECK!

\l)

Indicates page numbers containing relevant information.

sjoquwiAsg jo sbujueayy [QENELTIIT

@ Indicates reference to helpful information and explanations for difficult terminology.

UHF RFID System
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SECTION 1
Features and System Configuration

Features

The OMRON V750 RFID Reader (herein after denoted as the reader) uses RFID (radio frequency
identification) technology to read data stored on RFID tags.

The reader supports UHF (ultra high frequency) antennas, which are available separately. The reader
receives tag data through the UHF antenna and transfers data to a remote computer over a network

connection.

B Main Features
(1) Well-tuned communication performance and functions for customers' applications
1) Selective communication modes for various applications
Single access mode: reads a tag in high speed if there is a single tag in the communication field.
Multi access mode: optimizes a sequence automatically according to the number of tags existing in

the communication field.

2) Various communication condition setting
Multiple communication conditions suit user's optional usage.

Low power High power Low r{ower

> @
3 |

ligw

3) Self-operation function
Using two function; command entry function and programmable output function, the reader can
implement simple judgment or processing without instruction from the host.

-Command entry
Can set a command so that the command starts when power is turned on or input terminal signal
is on.

-Programmable output
4 outputs can be used for output terminals to show reader status or communication results. When

the output terminal is used for communication results, the result conditions can be set by
choosing criteria objective such as data value or tag count.

PC:Data collection

Ethernet

UHF RFID System
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SECTION 1
Features and System Configuration

(2) Rich maintenance functions and on-site verification functions
1) Monitoring and setting via Web browser.
Via Web browser, you can get an operation status or setting conditions and set the operation

parameters easily. g

o |

2) Communication monitoring function that reduces the installation time %
A tag communication testing function, an on-site environmental monitoring function (a noise check -
for each channel), and an error logging function are equipped. These functions show the status of &
radio waves and enable you to verify performance of tag-reader or analyze phenomena that may §

change depending on on-site RF environment.

s meateseings | corm Seings oprtonsengs] _corm Tt Sotis ] readrsoings | Gam soings [oparaton sona]_ comm Test
Noisy| Latest Error Logging — History of Error Logging

o1 1091 n e ||l commndcount 3

021 o1 e a1 Error Code Count Error Code Count

w31 M 91 e 10 Parity o 70 comm. 0

1041 21 201 281 11 Framing o 71 Verity 0

1051 (] 21 129 12 overkun o A Add 0

1061 a1 2 0] 13 Fos ) 78 wite o

12 wm am wm sa s wn v = o “ocommud |2 lse b ]

1081 111 24 121 15 Status o 7E Lock o

18 Frame 0 7F Tag 0

\ J\ J\ ===

3) Multiple LED operation displays
The multiple LED indicators show the reader operation status clearly and simply so that you can
understand the status and handle an error quickly if it happens to occur.

4) Automatic antenna detection
This function enables you to check the connection status of antennas when a command is
executed. It helps to detect an error or problem of antenna(s) or wiring.

(3) Expandability applicable to broad usage
Firmware upgradable
Via Web browser on the PC, you can upgrade its firmware. It means that the functions are
expandable.

UHF RFID System
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Features and System Configuration

System Configuration

System example for logistic tracking application

(72}
5 V750-series Radio wave propagative RFID system is ideal for long range communication and for the
g system construction used in the production process or distribution control.
- It is designed to have "High read range", "Quick response" and "Simple operation”.
L
a
1]
3
o =
3‘ )
& !
) Net work
6. / \
=
PC
PLC |
[ -
RS-232C
™\ v
Reader/Writer
Dock door Conveyor
system system

R Multiple readers and antennas located in proximity or other UHF readers and antennas at neighborhood may cause
= a interferences for deteriorating communication performance. Please check your operating environmental before you start

=) touse.
CHECK!

UHF RFID System
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SECTION 1
Features and System Configuration

System Configuration

Max.imum 4 antennas can be connected to the reader. Sensor input can be applied to external inputs
at the reader as a trigger input for starting communication with the tag, and then it can output to its

(7]
external outputs for controlling such as indicators or buzzer according to its communication results. "_c'§|
o
b4
ﬁhome'ecmc sensor 1/0 Device\ / Host Device \ »
<
- Lamp/Buzzer PC(Personal computer) PLC %
.... o 3
e u g
~ i O g
: Q@
Digital Output S
Ethernet or RS-232C 2
o
\ = Digital Input \ J S
© © IR
V750 Reader/Writer
AC Adaptor(Accessory)
o ©
) Antenna Cable(Option)
Cable Length: 3m or 10m or 20m
Four antennas
or less can be
connected.

UHF RFID System
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SECTION 2
Specifications and Performance

Reader

Names and Functions of Components

Status Indicators
PWR RUN ERR NORM
/ERC

oOo0@o

ANTENNA
2 3

O0O0O0

Mode switch
AAAHBA—AAAARAR AAAHBA—AAAARAR HAHBAA—AABAAA HHFKHH.—MHHHH
ANT1 ANT2 ANT3 ANT4
CTRL PORT POWER DC12V/ RS-232C ETHERNET IN out
©000 £ [
® @ \ o
i Y [ ] |
Control port Antenna port DC Power input Ethernet port

RS-232C port Input/Output port

Name Function Connector specifications
Antenna port Connects with UHF mono-static type antenna specified by OMRON via Reverse TNC
[ANT1-ANT4] antenna cables.Max 4 antennas can be connected to.

Control port For future expansion. Exclusive connector
[CTRL PORT]
DC Power input Connects with the attachment AC adapter to receive +12V electric power.* Exclusive connector

[POWER DC12V] | Extension of AC adapter cable is not allowable.

RS-232C port Connects with the host via a commercially available RS-232C cable for DOS/V | D-sub 9pin (male)

[RS-232C] PC. Inch screw (#4-40)
Ethernet port Connects with the host via a commercially available 10/100Base-T cable. RJ-45
[ETHERNET] LED Left: Link, Right: Act

Input/Output port | Connects to the input/output signal cable(s) via an attached 1/O port adapter | MC 1,5/10-GF-3.81

[IN 1,2,3,4,C] (MC 1,5/10-STF-3,81).4 Inputs: connects with the sensor that works as a (produced by PHOENIX
[OUT 1,2,3,4,C] |trigger signal for communication start.4 Outputs: connects with the light or CONTACT).

actuator that is driven by output signal.

Mode switch Pushing this button for 1 second or more makes the system rebooting with -
(Not indicated) default setting, which will be functional in case of system error or setting
unknown.
Status Indicators | PWR:
RUN:
PWR RUN ERR NORM
/ ERR:
coeo

A;ITENhéA . NORM/ERC:
O O OO ANTENNA:
— IN:
0000 _
6ddd OUT:

Note: The high-speed mode cannot be used by the controller's setting.

oo Antennas other than V740-HS01CA/HSO1LA cannot be connected.
= * The antenna cable must use an optional special antenna cable.
<) o The AC adapter must use the AC adapter of the attachment.
CHECK! § The external /0 connector must use the terminal stand plug of the attachment.

UHF RFID System
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SECTION 2
Specifications and Performance

Connectors

Pin number for each connectors represents its pin allocation from the external view of the reader.

(1) Antenna Port
The antenna port is used to connect the antenna cable.

B Connector: Reverse TNC ﬁ
ANTA1 ANT2 ANT3 ANT4 5'
N
oy
]
o
o
e
Name Function
SG Signal output
GND Ground

(2) RS-232C Interface
This port is used to connect the reader to the host containing RS-232C interface such as PC or
PLC (Programmabile logic controller). If you use the PC as a host, prepare a cross cable to connect
the PC to the port.

B Connector: D-sub 9pin (male), inch screw (#4-40)

coooQ
O O O Oy

Pin No. Name Function /0
1 -
2 RD Receive Data IN
3 SD Send Data ouT
4 -
5 SG Signal Ground
6 —
7 RS Request to Send ouT
8 CS Clear to Send IN
9

UHF RFID System

User's Manual 21



SECTION 2
Specifications and Performance

(3) Ethernet Interface
This port is used to connect the host to the reader via Ethernet. To connect them, use the
commercial cable 10/10Base-T.
B Connector: RJ-45 (8 pin) LED: Link (green) /Act (orange)

LINK LED ACT LED
Y ¥
— —
(72} oooooooo
m
(@]
o |
(o]
2
N
)
[0
Q
[« N X
o Pin No. Name Function 1/0
1 TXD(+) Transmit Data + ouT
2 TXD(-) Transmit Data - ouT
3 RXD(-) Receive Data - IN
4 Not used Reserved
5 Not used Reserved
6 RXD(+) Receive Data + IN
7 Not used Reserved
8 Not used Reserved

(4) 1/O Interface
As an input/output port, the reader contains a terminal block of which connector is removable with
SCrews.
Terminal block connector: MC 1,5/10-STF-3,81 (produced by PHOENIX CONTACT)
B Cable fixing screws x 10

IN ouT
[ Fl F|
L CADFS 2¢b\CFM3 2 1
Screw hole—@ EIEIEIEEEEIEIEIEI@—SC@W hole
10 9 8 7 6 5 4 3 2 1
of atachment O
@@@@@@@@@@@@
ooooog g
Pin No. Name Function /0
1 OUTA Output port#1 ouT
2 OouT2 Output port#2 ouT
3 ouT3 Output port#3 ouT
4 ouT4 Output port#4 ouT
5 OUT_COM | Output common port
6 IN1 Input port#1 IN
7 IN2 Input port#2 IN
8 IN3 Input port#3 IN
9 IN4 Input port#4 IN
10 IN_COM Input common port
UHF RFID System
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SECTION 2
Specifications and Performance

(5) Status Indicators

PWR RUN ERR NORM
/ERC

O O @ O

ANTENNA

O_L
Om
O~

2
IN
(7]
m
© 00O 2
1 2 3 4 o
o O O O z
N
ouT -
1]
Q
Q.
Indicator Name Color Status Meaning e
PWR Power Green ON Normally energized.
RUN Running Green ON Normally running.
Flashing Boot processing
(Short interval)*
Flashing Safe Mode running
(Long interval)**
ERR Reader error Red ON System error.The error has occurred and it stopped the
system operation.
RUN indicator off ex. System error

‘Unrecoverable error Flashing Setting error.The error has occurred and it stopped by

(Short Interval)* settings.

ex. Power shut down in command communication
ex. Communication setting error

ex. Disconnection to the DHCP server

RUN indicator on
:Recoverable error

Flashing Waiting for network connection.
(Long interval)**
NORM/ Communication result Green ON Command executed or communication with tag completed
ERC :Normal end normally.
(Turns off after 50ms ON or upon ERR LED turns on.)

Communication result Red ON Command executed or communication with tag completed

:Error of Communication abnormally.

(Turn off after 50ms ON or upon NORM LED turns on.)

Antenna port #1 Orange ON Communication process is running via antenna #1.When

1 connecting with an antenna via antenna #1 is detected
after power turns on, it lights for 50ms.

Antenna port #2 Orange ON Communication process is running via antenna #2.When
= 2 connecting with an antenna via antenna #2 is detected
S L
o after power turns on, it lights for 50ms.
©
£ Antenna port #3 Orange ON Communication process is running via antenna #3.When
% 3 connecting with an antenna via antenna #3 is detected
< after power turns on, it lights for 50ms.

Antenna port #4 Orange ON Communication process is running via antenna #4.When

4 connecting with an antenna via antenna #4 is detected
after power turns on, it lights for 50ms.
1 | Input port #1 Green ON Signal of input port #1 is on
QS_ 2 | Input port #2 Green ON Signal of input port #2 is on
‘g_ 3 | Input port #3 Green ON Signal of input port #3 is on
= 4 | Input port #4 Green ON Signal of input port #4 is on
1 | Output port #1 Green ON Signal of output port #1 is on
E 2 | Output port #2 Green ON Signal of output port #2 is on
g_ 3 | Output port #3 Green ON Signal of output port #3 is on
8 4 | Output port #4 Green ON Signal of output port #4 is on

* Short interval: approx. 500ms cycle (On: 250ms, Off: 250ms)

*k

Long interval: approx. 3000ms cycle (On: 1500ms, Off: 1500ms)

UHF RFID System
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SECTION 2

Specifications and Performance

Dimensions
N V750-BA50C04-US

HHHHH—HHHEH

HHHEH—HHHHH

215
152.4 (6 inch)+0.3

o O
o o
o o
o o

{ele)
[elye)
[elye)
oo

|

B AC Adapter

234.95 (9.25inch)+0.3

=

246

AAAAA—AAAAR

AAAAA—AAAAAR

i

0 © © © ©

110+20

f

120050
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SECTION 2

Specifications and Performance

Antenna

Name of each part
B V740-HS01CA/V740-HSO1LA

Mounting Hole

The number of Mountig Hole is
about surrounding four.

N-Female connector

For connection with Antenna Cable.

B Connector

Name Function

N-Female connector Antenna cable is connected with the connector.

UHF RFID System

User's Manual
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SECTION 2
Specifications and Performance

1
57%

Dimensions
B V740-HS01CA/V740-HSO1LA
2563
g | 84502 | 66+0.2 , 84.5:0.2
: i ;
C\l_ (( v
2l == |
® omRkon
2ol o ° | °l o
Bl gt et &
A AP \ o| ©
o !
E o ‘ o
NGk
9 l Mounting Hole
} 8-6.2 dia.
i
|
2o |
3 |
® |
|
i
|
=]
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SECTION 2

Specifications and Performance

Antenna Cable
B Dimensions

Iltem \Qodel V740-A01 3M &4'V740-A01 10M

V740-A01 20M

length(L1) 3000+30(mm) 10000+250(mm)

20000£250(mm)

e V740-A01 3M
Shrinkage tube

3D-2V(Black) JLabeI

; P ] [V740-A01 3
21 diaj- B 1 (=" [LOT No.o0x

‘ (38)

Shrinkage tube

3,000+30mm

29.1

e V740-A01 10M
Shrinkage tube

3D-2V(Black) JLabeI

D)) 1 V740-A01 10m
1 [ LOT No.xxxxx

‘ (38)

Shrinkage tube

29.1 !
10,000+£250mm

e V740-A01 20M
Shrinkage tube

3D-2V(Black) /Label

. | ) 1 V740-A01 20
21 diar— i 1 [LOT No.xxxx;n

- ‘ (38)

Shrinkage tube

& 3
ototatatets
QKKK
R
SRR

16 dia.
_

29.1 !
20,000+250mm

‘' Do not bend antenna cable by force. It could be a cause of breaking a wire.

-~

Q

=z

CHECK!

o1 e Always use V740-A01 3M/10M/20M anntena cable
= a * Do not change cable length of antenna cable.
<) e The antenna connector (TNC-type and N-type) are not water-proof.

CHECK! In case there are possibility to drop of water at antennas and antenna cables, use water-proof tape at the connector

connection portion.

UHF RFID System
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SECTION 2
Specifications and Performance

Specifications

General Specifications

B Reader/Writer (V750-BA50C04-US)

ltem

Specification

Power supply Reader

12 VDC, via attached AC Adapter.(Less than 28W)

voltage

AC Adapter

100 to 240 VAC 50/60Hz (0.5 A at 120 V)

Power consumption

28 W max.

Ambient operating temperature

-10 to 50°C (with no icing)

Ambient storage temperature

25% to 85%(with no condensation)

Ambient storage temperature

-25 to 65°C (with no icing)

Insulation resistance

20 MQ min. (at 100 VDC mega) between connector terminals and case

Dielectric strength

1,000 VAC, 50/60 Hz for 1 min between connector terminals and case

Dielectric strength

10 to 150 Hz, 0.2-mm double amplitude, acceleration: 10 sweeps in each of 3 axis directions
(up/down, left/right, and forward/backward) for 8 minutes each

Shock resistance

150 m/s2, 3 times each in 6 directions (Total: 18 times)

Dimensions

246 x 215 x 43.5 mm (W x H x D)

Degree of protection

IP50(IEC60529)

Antenna Connections

4 channels

Case material

Aluminum

Mounting

4 point screw(M4)

Tightening torque

1.2N'm

Weight

Approx. 1,400 g

B Normal type Antennas (V740-HS01CA/V740-HSO1LA)

ltem

Specification

Ambient operating temperature

-15 to 60°C (with no icing)

Ambient storage temperature

25% to 85%(with no condensation)

Ambient storage temperature

-25 to 65°C (with no icing)

Insulation resistance

20 MQ min. (at 100 VDC mega) between connector terminals and case

Dielectric strength

1,000 VAC, 50/60 Hz for 1 min between connector terminals and case

Dielectric strength

10 to 150 Hz, 0.7-mm double amplitude, acceleration: 10 sweeps in each of 3 axis directions
(up/down, left/right, and forward/backward) for 8 minutes each

Shock resistance

150 m/s?, 3 times each in 6 directions (Total: 18 times)

Dimensions

256 x 256 x 57 mm (W x H x D) (excluding Cable)

Degree of protection

IP53(IEC60529)

Antenna Connections

4 channels

Material

Case: PVC, Base Panel: Aluminum

Mounting

4 point screw(M6)

Tightening torque

2 N-m

Weight

Approx. 800 g

UHF RFID System
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SECTION 2
Specifications and Performance

Communications Specifications
B Reader/Writer(V750-BA50C04-US)

Item Specification
Supported tag EPC global Class1 Generation 2 (C1G2)
UHF operating frequency 902.75-927.25MHz

FHSS (Frequency Hopping Spread Spectrum) 50ch

Antenna output 30dBm, 4W EIRP (Changeable for each antennas.)

Connected antenna(s) V740 Series UHF Antenna x 4 ports
(V740-HSO01CA or V740-HSO01LA)

Control method V750 original command/response

Control port Ethernet

Supported standard: IEEE802.3 compliance (10Base-T)
IEEE802.3u compliance (100Base-TX)
Supported protocol: TCP/IP  Port:7090 (Changeable)

RS-232C

Supported standard: RS-232C compliance
Baud rate: 9.6 / 19.2 / 38.4 /57.6 kbps
Data length: 7 / 8 bits

Parity: Even / Odd / None

Stop bit: 1/ 2 bit

suoneoyioads EAVOIRER

Browser interface Ethernet

Protocol: HTTP  Port:80 (Fixed)
TCP/IP  Port:7091 (Changeable)

Digital Input/Output 4 Inputs
4 Qutputs
Status indicator 8 Operation status

(POWER, RUN, ERR, NORM/ERC, ANTENNA1-4)
4 Input status
4 QOutput status

Self diagnostic function 1) CPU operation check

(1)
(2) Antenna connecting check

(3) Communication error detection with tags
(1)

@)

Software upgradable
Antenna control port

Scalability

1
2

B Antennas(V740-HS01CA/HS01LA)

. Specification
V740-HSO01CA V740-HSO1LA

Polarization Circular Linear
Operating frequency 902-928 MHz
Gain 6 dBi max.
Impedance 50 Q
V.S.W.R <15:1
Maximum Input Electric power 1w

B Antenna Cables(V740-A01 3M / 10M / 20M)

Specification
V740-A01 10M V740-A01 20M

V740-A01 3M
Insertion Loss 1.5 dB min. 3.0 dB min.

Cable Type 3D-2V \ 5D-SFA

Item ‘

Note: Cable Loss for V740-A01 20M cable is about 3.0dB, and communication range was reduced
about 80% compare to the 3m and 10m cables

UHF RFID System

User's Manual 2
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Specifications and Performance

External I/O Specifications

M Input Specifications W Output Specifications
(IN1, IN2, IN3, IN4) (OUT1, OUT2, OUT3, OUT4)
Item Specifications Item Specifications
Input method Photo coupler Output method Open collector output
(Sync type: NPN)

Input voltage 10.2t0 26.4 VDC Output maximum level |26.4 VDC
(including ripple) (including ripple)

Input impedance 2.35kQ TYP. Leakage current 10pA max.

Input current 4.5 mA TYP.(24VDC) Residual voltage 3 V max.(When output level is 13 mA)
9.8 mA TYP.(24VDC) 2 V max.(When output level is 10 mA)

M I/O Device Wiring Example

Reader/Writer Input Section

Open-collector Output
(e.g., from a 3-wire Sensor);

Internal
circuits

i ©

NPN Transistor g
€

il o

(2]

C

[9))

circuits

Internal
circuits

(e.g., pushbutton switch)

I
Device with contact i
I

Internal
circuits

Internal
circuits

Internal
circuits

Internal
circuits

Internal
circuits

Internal
circuits

(N

N « Do not apply the over rated voltage to the input terminals.
(C\g * Do not connect the over voltage for its maximum rating or load to the output terminals.

CHECK!

UHF RFID System
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Host communications specifications

The reader can operate with Ethernet or RS-232C serial communication from host computer or

system.
B Ethernet

Iltem

Specification

Conforming standard

IEEE802.3 compliance (10Base-T)
IEEE802.3u compliance (100Base-TX)

Protocol TCP/IP
Port TCP/IP Port: 7090, HTTP Port: 80
Cable length Marketed range
B RS-232C
Item Specification
Conforming standard RS-232C compliance
Baud rate 9,600 bps, 19,200 bps, 38,400 bps, 57,600 bps
Data length 7/8 bits
Parity Even/Odd/None
Stop bit 1/2 bit
Cable length 15m max.

\\!I

~@

CHECK!

SECTION 2

Specifications and Performance

e The length of communication cable may influences on maximum transmission rate. Please check before operation.

UHF RFID System

User's Manual
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SECTION 2
Specifications and Performance

Gen2 Tags Memory Map

Gen2 Tags Memory Map

GEN2 tags have four memory banks.

Kill Password and Access Password are stored in bank 00 (Reserved Area), EPC code is in bank 01
(EPC Area), Tag Identification Memory data that is read only is in bank 10 (TID Area). User data is in
bank 11 (User Area). For the detailed information refer each tag's specification.

MSB LSB
7 l 1FOh 1FFh
Memory Bank3
Bank 11 50h 5Fh
40h 4Fh
30h 3Fh
USER 20h 2Fh
Area 10h 1Fh
00h OFh
Memory Bank2 o 30h 3Fh
Bank 10 20h Tag and Bender Specified Data (ex. Tag Serial Number) 2Fh
TID 10h Tag |dentification Memory data 1Fh
Area 00h Tag |dentification Memory data OFh
Memory Bank1 0
Bank 01 100h EPC[15: 0] 10Fh
Foh EPC [31: 16] FFh
EOh EPC [47 : 32] EFh
EPC DOh EPC[ 63 : 48] DFh
Area
20h EPC [239 : 224] 2Fh
10h PC (Protocol Control) (See Note 1) 1Fh
Memory Bank0 Y. ooh CRC-16 (See Note 2) OFh
Bank 00
30h ACCESS Password [15 : 0] 3Fh
Password 20h ACCESS Password [31 : 16] 2Fh
& 10h KILL Password [15 : 0] 1Fh
Reserved Area 00h KILL Password [31 : 16] OFh

Note 1: Details of PC (Protocol Control)

10‘11‘12‘13‘14 15’16 17 18‘19‘1A‘1B’1C‘1D‘1E’1F

PC + EPC length 0:EPC
16 x (n+1) RFU- 4. Ak Data

Note 2: CRC16 calculated and stored at the time the tag chip memory powering-up with the data of PC+EPC
(only specified length) value.

:‘ !! o Please check before operation when using the other manufacture tag which comply with EPC global Class1

a Generation2(ISO/IEC18000-6 Type C). Also please refer the memory map specification provided from the IC chip
CHEGRI Manufacturer.

UHF RFID System
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Memory
Bank2
Bank 10

Memory
Bank1
Bank 01

Memory
BankO
Bank 00

Note 1

SECTION 2
Specifications and Performance

Memory Map of the Gen2 Tag (For Impinj Co. MONZA chip.)

Following table shows the memory map of the Gen2 tag (For Impinj Co. MONZA chip.)

TID MSB LSB
Area 10h Tag Identification Memory (Read only) 1Fh
32bit 00h Tag Ildentification Memory (Read only) OFh
o 70h EPC [15: 0] 7Fh
60h EPC [31: 16] 6Fh
EPC 50h EPC [47 : 32] 5Fh
Area 40h EPC [63 : 48] 4Fh
128bit 30h EPC [79: 64] 3Fh
20h EPC [95 : 80] 2Fh
10h PC (Protocol Control) 1Fh
00h CRC-16 OFh
Password 40h (See Note 1) 4Fh
& 30h ACCESS Password [15 : 0] 3Fh
Reserved Area 20h ACCESS Password [31 : 16] 2Fh
80bit 10h KILL Password [15 : 0] 1Fh
00h KILL Password [31 : 16] OFh
: 40h to 4Fh
40 ‘ 41 | 42 | 43 ‘ 44 | 45 ‘ 46 ‘ 47 | 48 ‘ 49 4A 4B 4C | 4D ‘ 4E ‘ 4F
Lock Bits SFIQ‘I(?'ITI?\IZ\;

Note 2 : Data Pointer and Data length in the Data Read (RDDT)/Data Write (WTDT) command format should
be specified by Decimal Number in each WORD(16bits) unit.

N w00 o0 N

0

Data Pointer

EPC[15:0]

EPC[31:16]

EPC[47:32]

EPC[63:48]

EPC[79:64]

EPC[95:80]

PC (Protocol Control )

CRC-16

In case data reading 32bits(2WORD) data on EPC[95 to 64bits] in the above me

RDDT 1 2 2 Memory Bank 1, Data Pointer 2, Data length 2

UHF RFID System

User's Manual
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SECTION 2
Specifications and Performance

Memory Map of the Secure Tag

Following table shows the memory map of the secure tag (n-HIBIKI Ver1.34).

depy Aowapy sbe] gusr) FANIEEL

MSB LSB
7777777 5l7=07h ‘ Block5 User [15 : 0] ‘ 5FFh
Nl v
500h Block5 User [255 : 240] 50Fh
4FOh Block4 User [15 : 0] 4FFh
! '
400h Block4 User [255 240] 40Fh
3FOh Block3 User [15 : 0] 3FFh
Memory Bank 3 o [N
(Bank 11) 300h Block3 User [255 : 240] 30Fh
USER memory 2F0h Block2 User [15 : 0] 2FFh
(96word) H [
200h Block2 User [255 : 240] 20Fh
1FOh Block1 User [15 : 0] 1FFh
! !
100h Block1 User [255 : 240] 10Fh
OFOh Block0 User [15 : 0] OFFh
! '
000h USER [255 : 240] 00Fh
Memory Bank 2 >\“~;‘
(Bank 10) 030}1 03Fh
TID memory 020h 02Fh
(4word) 010h 01Fh
000h 00Fh
160}1 EPC [15: 0] 10Fh
Memory Bank 1 OFOh EPC [31:: 6] OFFh
(Bank 01) d .
EPC memory 040h EPC [207 : 192] 04Fh
(17word) 030h EPC [223 : 208] 03Fh
020h EPC [239 : 224] 02Fh
010h PC[15:0] 01Fh
000h CRC-16[15: 0] 00Fh
OFOh RFU OFFh
OEOh RFU OEFh
0DOh Block5 User Password [15 : 0] 0DFh
0COh Block5 User Password [31 : 16] O0CFh
0BOh Block4 User Password [15 : 0] 0BFh
Memory Bank O 0AOh Block4 User Password [31 : 16] O0AFh
(Bank 00) 090h Block3 User Password [15 : 0] 09Fh
Reserved memory 080h Block3 User Password [31 : 16] 08Fh
(16word) 070h Block2 User Password [15 : 0] 07Fh
060h Block2 User Password [31 : 16] 06Fh
050h Block1 User Password [15 : 0] 05Fh
040h Block1 User Password [31 : 16] 04Fh
030h Access Password [15 : 0] 03Fh
020h Access Password [31 : 16] 02Fh
010h Kill Password [15 : 0] 01Fh
000h Kill Password [31 : 16] 00Fh
UHF RFID System
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SECTION 3
Mode and Function

(2}

m

Mode 36 3

o

4| Function 37 2
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SECTION 3
Mode and Function

Mode
Reader Operating Mode

Reader operating mode contains three modes, Operation Mode, Safe Mode and Update Mode.

If you push the Mode Switch for 1 second or more and release the switch while the system is running,
or if the reader detects an error (ex. System error or a failure of firmware update), and it can not start
up normally due to this error, the reader will start up under Safe Mode. Under this mode, you can check
the status via Web browser, initialize the setting and install the firmware.

s\ Refer to the Ethernet Interface and RS-232C Interfacein detail.

f (o)
- 2 N— . .
4 GHECK! =\ p. 55communication
g LLA
had C Start >
3 |
8. Safe mode
o Start with mode switch
| Abnormalit
Boot Process y

C Operation mode > ( Safe mode )

Communication Mode

The communication mode can be selected according to changing communication speed with RF tag
such as high-speed communication or reducing speed to get more reliably communication. The
communication mode can be specified by communication setting parameter (SETC).

When the communication mode is set to MODE 0, it represents AUTO MODE that the reader
automatically change the communication speed according to the environmental interferences level.
When using MODE 2 which provides the highest communication speed, interferences between several
readers will be increased, and cause to deteriorate the read performance.

Mode 0 Mode 1 Mode 2
RF Tag — Reader/Writer Auto 40kbps 160kbps
Communication speed -
Reader/Writer - RF Tag 40kbps

Note: MODE 0 is default setting.

23« MODE 0 is default setting.
Q| e Please test prior to operation to check the influences on interferences with several readers if you change the

-

CHES’K! communication speed fast.

UHF RFID System
36 User's Manual




SECTION 3
Mode and Function

Function

The reader consists of there parts of function, System I/F function for communication with host system or
controlling general input and output from external devices, control the reader device, and control the
communication with RF tag. As a function of controlling the reader device, it includes Command execution,

Self-execution, firmware update.

Host V750 Reader/Writer

PC
(Personal computer)

System I/F Function Reader Control Function RF Tag
Communication command

@Command I/F Function @Command Execution -atio
1. Ethernet 1.Communication command | *Communication Mode
2 RS-232C Single/Multi access
2.Reader control command
@Web Browser Function Reader control command
Ethernet 3.Maintenance command Reader/Writer Setting

Communication condition Setting

@Digital Input/Output @Self Operation

Maintenance command

It reads or changes operation
control or setting of the reader.
(External Input Output control)

@Firmware Update

uonoungd g elNkxEL

System I/F Function

The System I/F provides the command I/F for communication with host system and web browser I/F. It
also provides digital input/output I/F for controlling external input and output devices.

B Command I/F Function
Via 10/100BaseT Ethernet or RS-232C, the host issues a command to control the reader. As the
control method, V750 supports original procedures. Same commands are used via Ethernet and RS-

232C.
\
PC
RS-232C Cabl <
— B aple RS-232C port
\ [ ~ P
D Either
0 “ Ethernet Cable g
P|_CD n D Ethernet por
o \

| Command >
< Response |

UHF RFID System
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Mode and Function

e Ethernet
Ethernet is connected with the host such as server computer via TCP/IP protocol.
IP address corresponds to dynamic IP address assigned by DHCP server. You can choose the static IP
address (Default 192.168.1.200) or a dynamic IP address. Default setting is static IP address. The port
7090 is used by reader for communication. IP address and the port number (over 1024) can be
changed by using a setting command or Web page. If the reader can not detect the DHCP server
under dynamic IP address setting, it will flash the error indicator and start up with static IP address.

* RS-232C
To connect to the PC or PLC (Programmable Logic Controller) which equipped RS-232C serial

@ communication I/F.
g Following communication setting for RS-232C are supported.
o
-n Opptional communication conditions
§ Item Setting value Factory-default
g‘- Baud rate 9,600 bps, 19,200 bps, 38,400 bps, 57,600 bps 57,600 bps
S Data length 7/8 bits 7 bit
Parity Even/Odd/None Even
Stop bit 1/2 bit 2 bit

UHF RFID System
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B Web Browser Function

SECTION 3
Mode and Function

All the reader function can be accessed thorough the web browser which is installed on the standard
PC. It can open the operation windows by inputting the address http;//192.168.1.200(default). If you are
setting individual IP address for each readers, you need to input its IP address. The Java software

required to control the web browser I/F.

:‘ ! Refer to the Browser-Based Interface for details.

Q
CHECK! ﬂ\/ﬂ p. 129

omRon Firmware Update

Reader Setings

Comm. Setings |Operation Seftings|  Comm, Test Utility

Reader Status

Reset System

Product Type V750-BA50C04-US
Firmware \Yersion 101-101-102-0
Serial Number 0000000

MAC Address 00:00:0A:89:03:5B
Valid Antenna(s) 1234
Operation Status Ready

TCP/IP Connection No Connection

Latest Comm.
Source
Command
Result
Operation Time 00:00:57

uonoungd g elNkxEL

ltem Function

Web Browser Via Web browser, you can set following functions, which can perform various works such
as indicating an operation status or setting condition, or setting an operation parameter.

1.Reader Status Indicates current setting and operation status

2.Reader Settings Specifies a parameter for communication with host.

3.Communication Settings | Specifies a parameter for communication with tag.

4.Operation Settings

Specifies a command entry and programmable output conditions.

5.Communication Test

Executes a communication commands

6.Utility

Provides some functions for easy installation and maintenance.

- Latest Error Logging (The function to display the latest error log)

- History of Error Logging (The function to display the counted error log)

- Noise Check (The function to monitor an on-site environment)

- Option Information (The function to display the information of available options)

7.Firmware Update

Provides the method to update.

Note: You can download Java software via following URL.
http://www.java.com/ja/

Java (TM) is trademark of Sun Microsystems.

UHF RFID System
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H Digital Input/Output

e Digital input
Following two functions can be assigned to 4 digital inputs respectively. To assign the function, set via
Set Operation window of command or Web.

1. User Input :reads ON/OFF state by receiving the command from the host.
2. Command entry :executes registered command series at the rising edge of input signal.

¢ Digital output "Programmable output”
Following three functions can be assigned to 4 digital outputs respectively. To assign the function, set

via Set Operation window of command or Web.
1. User output: outputs ON/OFF state according to the command from the host.
2. Reader state output: outputs operation status of the reader.

Communication results output:outputs ON/OFF signal depending on the
specified judgment after communication process.

uonoung EANelIkeEE]

LU Refer to the Self-Operation for details.

~@
CHECK! ﬂ\,ﬂ p. 42
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Reader control function
The function of control the reader device provides the interpretation of the command from the system I/
F to tag communication control, and vice versa.

B Command Execution
Receiving a command from the host via Ethernet or RS-232C, the reader starts the command
execution and return its response (result) to the host. You can use following commands.

S ~._ Refer to the Command Line Interface for details.

Q

CHECK! H\E§ p. 59

e Communication command
The command is used to communicate with RF tag. In the communication command, you can specified
the communication parameter for single access mode which communicates with just single RF tag in
the field and for multi access mode which communicates with multiple RF tag in the field. You can also
specified antenna to be used and communication duration as a communication parameters.

Mode Single Access Mode Multi Access Mode

RF Tag in the
Communication field

N
o
N = @ ;
Repeat Once Repeat Once Repeat
parameter SOC SRP MOC MRP
Single Once Single Repeat Multi Once Multi Repeat

* Reader control command
The command is used to set the parameter of the reader device or communication settings for the
communication with RF tag. As a setting of communication with RF tag, it includes the filtering setting
which provides communication with specific RF tag according to the filtering settings.

e Maintenance command
The command is used to control the reader operation. It includes the reader setting initialization,
terminating command execution, and control the input/output port for controlling the external devices.

UHF RFID System
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SECTION 3
Mode and Function

B Self-Operation
The self-execution function provides the stand-alone solution to read RF tag and control the external
output according to the result of reading tags without host controller. The registered command can be
issued by triggering external input such as sensors. The result of communication or reader status can

be outputted to external output.

e Command entry
The execution timing of the command is at in each exciting timing. It can be registered either from
command I/F or web browser I/F. The registered command is stored in the non-volatile memory in the
read and it enables at next boot-up or reset. (The ON/OFF status of IN1 to IN4 can be read from the

host by issuing EXIO command.)

ltem Executing timing Entered command
Power On Power up or TCP/IP connection
IN1 The rising edge of input #1 signal.
IN2 The rising edge of input #2 signal. Any given command
IN3 The rising edge of input #3 signal.
IN4 The rising edge of input #4 signal.
Power On

IN1 [
IN2 B

IN3

IN4

Start [Entered command | End Start Entered command End
process at Start Up process process at IN1 progess

Start Fntered commancr End
process at IN2 process

The reader executes the IN2 registered
command during command execution.

It shows Error if you execute the command
which is not permitted during execution.

If you registered the command which execute at boot timing, it can be configure the simple self
instruction system without host communication system or can be possible to self checking functionality
for the system at the system boot.

:‘ ! Do not registered the Reset Command during powering-up. It causes failure of boot up of the reader.

Q

=z
=,

CHECK!

UHF RFID System

User's Manual



SECTION 3
Mode and Function

¢ Programmable output
The programmable output can output the reader operation status such as normal or error results, or
judgment results based on comparison the response from the RF tag data.
It can use from both command I/F or web browser I/F.

Available conditions

Function Output timing Note
RUN Running Normally Same action as RUN LED (except for blink).
ERR Abnormally stopped Same action as ERR LED (except for blink).
COM Communication status Same action as OR of AT1-4 LED.
ATn (n:1to 4) Antenna "n" is specified. Same action as LED of AT1, AT2, AT3, and AT4.

The judgment results output to output port(OUT1 to OUT4) according to the judgment criteria which
registered in the reader at the timing when the RF tag is responded. It can be specified two judgment
criteria and output duration for each output. In case of no judgment criteria setting, it always output.

Available conditions

Function Output timing Condition setting Option
NORMAL The process is -The read/written tag count: Output duration
finished normally. Operator (>=, <=, ==, |=)
Compared number
-Data comparison: Operator (==, !=)

Compared data

ERROR The process is Error code Output duration
finished abnormally.

:‘ ! Refer to the Command Line Interface and Browser-Based Interface for details of a Setting method.

)
CHEGK! ﬂ\'ﬂ p. 59, p. 129

B Firmware Update
You can update the firmware by specifying update files via Web browser. Updated data shall be
effective upon subsequent powering-up. If the firmware update is failed with some reasons and the
reader could not boot-up correctly, you can recover the reader by boot-up with Safe-mode.

:‘ ! Do not power down the reader during firmware update. It cause of failure to boot the reader.
Q
CHECK!

UHF RFID System
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SECTION 3
Mode and Function

B EPC Word Length
The function of setting EPC word length can be set by specifying the option "EWL" in the
communication setting command (SETC). It can also be read by the command (GETC) with the option

"EWL".

> ! The EPC word length can be set/get though the "Communication condition Settings" window in the "Communication
Q| condition setting" described at the SECTION 6

z

CHE6K! N
!t 2\ p. 134

The length shall be set with "0" as an auto mode or a number from 1 to 32 as fixed length mode.

Default value is "0" (auto mode).
For fixed length mode, set a total number of tag's PC length (constantly 1) and EPC word length.
Value Description

O(auto mode) R/W measures the EPC word length of the tag automatically and sets the most suitable

value. Generally, use this mode.
1 to 32(fixed length mode) R/W communicates with the tag depending on the set value. If you have a word length of

the tag to be read before hand, use this mode.The value must be the greatest of the EPC
word lengths of the tags to be read.

Ex1) When EPC word length of a communicating tag is unknown set EPC word length to "0" (auto
mode).
[Tx] SETC ewl=0
[Rx] SETCO0000

Ex2) When EPC word length of a communicating tag is known beforehand, set the word length.
For example, set it as follows when all EPC length of a communicating tag are 96bit (6 words).
[Tx] SETC ewl=7
[Rx] SETC0000

If the number of tags to be read is two or more and each tag has different EPC length, set the
greatest number of the EPC word lengths of them.

I |

RF Tag A RF Tag B RF Tag C
EPC=6 words EPC=10 words EPC=4 words

Setitto 11 (PC 1 word and EPC 10 words)

[Tx] SETC ewl=11
[Rx] SETC0000

[Note] If you set the smaller value than the actual EPC word length, communication precision may be

decreased.

[Note] This function is available in firmware version 102-102-103-0 or later

UHF RFID System
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SECTION 3
Mode and Function

B Receiving Level Detection
It can get the receiving signal strength from the RF tag (dBm unit, 0.125dBm step) by specifying the
option "LVL" in the "-tif* parameter on the ID read command.
In the UHF RFID system, the communication range varies by the influences of materials and condition
of which RF tag attached and orientation of RF tag and type of RF tags etc. This function can be useful
to measure these influences on RF tag.

:‘ ! This graph of the communication diagram in the Reference data at SECTION 8 shows the receiving signal strength vs
(Q\g distance between antenna and RF tag for the reference.

CHECK! ﬂ\'ﬂ p. 156

Note that if the reader can communicate multiple times at one command, it returns the first receiving
signal strength value.

[Note] This function is available in firmware version 102-102-103-0 or later.

uonoungd g elNkxEL

:‘ 1! Please use these values which getting LVL option and its reference graph as a relative reference only. It can not

@ guarantee the absolute value due the value may vary in various condition such as RF tag used and surrounded

CHES’K! environment.
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SECTION 3
Mode and Function

Session Setting

The session flag which described in the EPC Global Class 1 Generation 2 air interface standard
indicates the duration of keeping power-on after the RF tag chip is shut down such as it comes out from
the antenna field.

It recommends to use as default settings in normal operation.

The default settings of the session flag are follows.

S0 for communication sequence specified once access (SOC, MOC)

S2 for communication sequence specified repeat access (SRP,MRP)

It can be settable based on the requirements of system operation.

Communication option Flag Description
% Once Access Mode SO Factory default setting.
g - Single Once In this setting, the reader communicates with all tags existing in the
g - Multi Once communication field whenever a command is executed.
bt S$1/S2/S3 In this setting, the reader communicates with un-read tags (it ignores once-
21 read tags.)
= If S1 is set, tag refreshes its S1 flag when a specified time has passed after
2-_ flag setting (after communication transaction) regardless of whether tag
g energized or not. It means that the tags are read repeatedly in a certain

interval.

If S2 or S3 is set, tag refreshes its S2 or S3 flag when a specified time has
passed after tag energizing stopped. It means that the tag is not re-read unless
the tag stays out of the communication field for the specified time.

Repeat Access Mode S2 Factory default setting.
- Single Repeat In this setting, the reader communicates with new-detected tags existing in the
- Multi Repeat communication field during the command execution.

SO When there is a tag the reader can not read because of flag conflict with other

readers, this setting enables the reader to read the tag.

S1/S3 If another reader set in the previous process line uses S2 flag, the reader same
flag may encounter the flag conflict. S1 and S3 flags are used to avoid this
conflict. Setting S3 provides same operation as S2 setting. If S1 is set, tag
refreshes its S1 flag when a specified time has passed after flag setting (after
communication transaction) regardless of whether tag energized or not. It
means that the tags are read repeatedly in a certain interval.

*1: The read rate may drop when the session flag is set to SO for the communication sequence with
repeat (SRP/MRP), due the reader communicates with several times with the same RF tag and it
increase the communication time. Also it may cause the reader halt error (system setting error) due
to the increase the data trafic on the communication I/F on Ethernet or RS-232C.

Flag Effect of each session flag
SO None
St 500ms to 5000ms (Same when tag is energized)
S2/S3 2000ms or more

[Reference : Class1 Generation2 UHF RFID Protocol for communications Version 1.1.0]
* SL flag which can be specified independently with SO to S3 is used for filtering function.

UHF RFID System
46 User's Manual



SECTION 3
Mode and Function

LBT (listen Before talk)

In the Japanese radio regulation, it needs to check the available channels before it outputs the radio
(LBT: Listen Before Talk) due to its limited channel usage.

LBT requirements (for high output)

Carrier sense level : -74 dBm/channel
Carrier sense time : above 5msec
transmitting duration : transmit below 4msec, wait least 50msec.

It can select the transmitting channel either all channels or only specified channels with LBT control.
The default setting is set to all channels (1 to 9 channel). It can also specify 1,3,5 channels for
example.

If you select only one channel and this channel is not available during timeout period of the command,
the reader returns the communication error (code 7000: channel are not available).

uonoungd g elNkxEL
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SECTION 4
Diagnosis and Maintenance

Connection of Reader and each equipment

The reader needs to be connected to antennas and host controller such as PC and PLC to operate as system.
Also when it operates by external Input/Output devices, it needs to be wiring to those device to enable
exchange control signals. This chapter describes how to connect for those external devices.

ﬁ?hotoelectric sensor I/0 Device \ K Host Device \

. Lamp/Buzzer PC(Personal computer) PLC
e u
< )\ I 10
E Digital Output
Ethernet or RS-232C
| - ..
\ Digital Input The Host Devicei}c/onnected.
SISISISINISIISISIY ﬁ_
Pulg(Accessory =5 L <«——— The AC Adaptor is conne
@ 0
The Signal wire of external ° °
input-output devise is connected. 0000
Antenna(Option) §ess

V750 Reader/Writer,

AC Adaptor(Accessory)

The Antenna or the Antenna Cable

Antenna Cable(Option) 3m

/Antenna Cable(Option) 10m

uswdinba yoes pue Japeay Jo uonodsuuo) FAVIREL

B Confirmed item
Please confirm the following items before supplying the AC power supply of the AC adapter.

No. Confirmed item Confirmed content

Make sure the connection between antenna cable and antenna, and also

1 Connection of Antenna
antenna cable and the reader antenna port.

2 Connection with host device Make sure the connection to the Ethernet or RS-232C port.

Connection of Signal wire of external | Make sure wiring from the external devices to the terminal at the reader are
input-output device securely tighten.

4 Connection of DC Jack of AC adapter | Make sure the DC jack connected to AC adapter securely.

“ . . "
S Please check all accessories are included when you open the box at first.

-~
-
=

CHECK!

UHF RFID System
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Reader/Writer Setting

SECTION 4

Diagnosis and Maintenance

Ethernet Setting

When you connect the reader via Ethernet I/F, the default setting of the reader are shown as below.

Please check the setting of Ethernet at host system when you connect.

ltem

Factory-default

IP Address

192.168.1.200

Subnet Mask

255.255.255.0

Gatewey 192.168.1.254

Communication Port | 7090

RS-232C Setting

When you connect the reader via RS-232C I/F, please check the communication setting for both the
host system and the reader.

ltem Setting value Factory-default
Baud Rate 9,600/19,200/38,400/57,600 bps 57,600 bps
Data Length 7/8 bit 7 bit
Parity Bit Even/Odd/None Even
Stop Bit 1/2 bit 2 bit

Bumes Japupn/iopesy FANIBER

Initialization of setting

It can return to default setting by sending initialize command (INT).

U When you issue the command, refer to "Command Line Interface" in the SECTION 5.

G\
‘J’ N—
CHECK! ﬂ E§ p. 59
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SECTION 4
Diagnosis and Maintenance

Installation Environment

Since the protection grade for the reader is IP50 and the standard antennas is IP53(IEC60529), it can be
installed only indoor environment within the protection grade. It needs to be refer to following instructions to
get the system reliability and the system performance.

Location

Do not use the Product in the following locations.

* Locations not within the specified operating temperature range (Reader/Writer: -10 to 50°C, Antenna:
-15 to 60°C, RF Tag: -10 to 55°C).

* Locations not within the specified operating humidity range (25% to 85%).

* Locations exposed to any flammable gases, corrosive gases, dust, metallic powder, or salts

* Locations subject to direct vibration or shock outside the specified ranges

* Locations where the reader is exposed to direct sunlight. (Reader/Writer, Normal type Antennas)

* Locations subject to spray of water, oil, or chemicals (Reader/Writer, Normal type Antennas)
Locations subject to oil, or chemicals (Waterproof type Antennas)

* Locations nearby high-temperature devices such as heater, transformer, high wattage resistor.

* Locations near by power line ( line for deliver large current such as motor cable). If it needs to locate
the reader proximitry to power line, please conduct testing to reduce the influences of electric noise.

e Qutdoor (Reader/Writer, Normal type Antennas)

(2]
m
(2]
d
o
=
IS

When two or more Reader/Writers are set up, the influence of the interference of the Reader/Writer is
tested enough beforehand and it confirms it.

JuswiuoJIAUg uolje|jeIsu|

M The communication between RF tag and the reader may vary according to the environment condition. Please test prior

(@! to the operation.

CHECK!

> ! Forthe installation, follow the instruction below and conduct enough testing.
@ « Antenna cables should not gather together with other cables, and only specific antenna cable (Model V740-A01 3M/
CHE‘S’K! 10M/20M) can be used.

o Power cables and I/O cables should not gather together with other cables as much as possible.

« If the antenna and antenna cable expose to drops of water, use water-proof tape at the antenna connector.

* Do not remove the metal fittings attached with the water-proof antennas. It may cause the deterioration of

performance of water-proof.

UHF RFID System
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SECTION 4
Diagnosis and Maintenance

Installation and Wiring

Fix the reader and antennas rigidly by using its mounting hole which mounting schematics shown below.
Use M4 screws with spring washer and flat washer for mounting the reader.

Use M6 screws with spring washer and flat washer for mounting antennas.

Use M3 screws with spring washer and flat washer for mounting RF tag.

Do not use the organic solvent such as screw lock tight after tighten the screws. It may cause the damage to
the mounting panels.

Mounting Hole Dimensions
B Reader/Writer(V750-BA50C04-US)

¥ NOILO3S

Bullip\ pue uonejelsul

Four, M4 or Four, 4.5dia. | | ol ©
—\3— ----------------------- — o o
| | oooo0
| | oooo0
| | [s2} g g g g
oS
| | +
<
| | o
I |
| |
e — D U T 0
! l ”©u ©)
=
(Unit : mm)
3‘ 3 Tighten the screw with the torque 1.2Nem for mounting.
@
CHECK!
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SECTION 4
Diagnosis and Maintenance

B Normal type Antennas(V740-HS01CA / V740-HSO1LA)

.,
.
s
.,
.
s .
.

h
-,
.
hS
)

Flat washer

(2]
m
(2]
d
o
=
IS

5
o
=3
o
5 Mounting Hole Dimension
=
g 235+0.2 '
o
= 66+0.2 ‘
3 |
@ — $ b i o o o o o
| [
| | ——
[ | v
! | 0
Eight, M6 or Eight, 6.5 dia. ! ! | ~~—
| | H OMRON
>‘e)— --------------------- —b—— o
| | | o N
| | i 2 3| o
| | P8l 2
————-— = — = —%k—— o
| | |
! ' | °
— é é i o o) 6o|Joo
| i

(Unit : mm) H

e

:q Tighten the screw with the torque 2Nem for mounting.
Q

CHECK!

UHF RFID System
54 User's Manual



SECTION 4
Diagnosis and Maintenance

Wiring for cable

Connection with Host Device

W Ethernet Interface
The cable is inserted and connected with the Ethernet port connector of the Reader/Writer.

* When connecting it directly with PC

Crossing Cable

ENe R R IR + NOILD3S

* When connecting it with PC by using the HUB and the Router

Straight Cable

230« Use shield Ethernet cable.
Q| e For the cable length, use the cables which are available in the market

=z

CHECK!

UHF RFID System
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SECTION 4
Diagnosis and Maintenance

B RS-232C Interface
* Connecting to the PC: Serial setting is set for "flow control: none".

Reader/Writer
D-Sub 9 pin male (inch screw).
RS-232C
Crossing Cable
(O [emael~—{rema]
Pin number Signal name Pin number Signal name
1 ? CD 1
ﬁ 2 RD >< RD 2
L 3 SD SD 3
g 4 ? ER 4
F-Y
5 SG SG 5
5 6 ? DR 6
a 7 RS RS 7
o 8 CS CS 8
=
§ 9 ? RI 9
o e Connecting to the Omron's PLC (programmable logic controller):

Serial setting is set for "flow control: none".

. 7
i mln
Reader/Writer PLC
D-Sub 9 pin male (inch screw). D-Sub 9 pin female (inch screw).
: Special Cable
@ | femaMle
Pin number | Signal name Pin number | Signal name
1 1
2 RD SD 2
3 SD RD 3
4 | RS 4
5 SG E CS 5
6 - - 6
7 RS 7
8 CS 8
9 SG 9

sL! < Shield cable should be grounded at host system side.

(Q\g o Cable length should be below 15m.

CHECK!

UHF RFID System
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SECTION 4
Diagnosis and Maintenance

Method of assembling Terminal stand plug for external I/0

As an input/output port, the reader contains a terminal block of which connector is removable with
SCrews.

Terminal block connector: MC 1,5/10-STF-3,81 (produced by PHOENIX CONTACT)

How to wire a terminal block connector with signal cables (s) and how to connect it to the reader body.

1 « Wire a signal cable(s) to the terminal block connector. *

9 to 10mm

2. Loosen the cable fixing screw(s) (anticlockwise) and insert the signal cable(s) all the way into the
connector.
Tighten the cable fixing screw(s) (clockwise).

ENe R R IR + NOILD3S

3. Mount the terminal block connector to the reader body.
Fasten the terminal block connector with 2 mounting screws.

*Required Tool: Slotted driver

* Make sure to connect the signal cable to the terminal block connector prior to mounting the connector to the body.

> !« Check the connection of the cables correctly match each other.

Q

=
=

CHECK!
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SECTION 5
Command Line Interface

Control method

Control by command

The reader writer's operation is directed by transmitting the command from connected host device.

It replies the result of executing the command as a response.

In the operation mode, all operation is controlled by the command according to the content of the
transmitted command. (ex. Read/Write of ID of RF Tag and data, Setting of function of RF Tag, Setting
of communication condition, Setting of Reader/Writer)

Host Device
(ex. Personal computer)

Command

(Instruction) I

Reader/Writer Antenna RF Tag
. Response H
(Result) ‘ v
Communication between
External input External output Antenna and RF Tag
Functions and Control
(ex. Processing stop, Output setting)

Operation condition setting

Command and Response Flowchart

In the operation mode, the command is transmitted from host device, and it replies from Reader/Writer
the response of the processing result.

There is a state of the following commands and the responses by the difference between the kind of
the command and the communication specification.

poylow jo5juo) EIVTERES

N 1:1 Protocol
When Single once, Setting of communication condition, and Setting of Reader/Writer, etc. are
specified by the command that communicates with the RF tag, one response is transmitted to one

command.
Host Device
Reader/Writer

H 1:N Protocol
When Single repeat and Multi repeat, etc. are specified by the command that communicates with the
RF tag, two or more responses are transmitted to one command.

Host Device
/ / / /

Reader/Writer | Response | | Response | | Response | | Response |

UHF RFID System
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SECTION 5
Command Line Interface

Communication Sequence

In order to communicate with the RF Tag in the communications area of the Antenna, commands must be
selected and used according to the mode and movement of the RF Tag.

Single Access Mode

In this mode, only a single RF Tag can be in the communications area, otherwise
the result of the first communication with tag replies.

W Single Once
The reader reads a single tag at a time (One-to-one communication). When the reader detects the first
tag, it returns response and terminates transaction (one response/ one transaction). If the reader does
not detect any tag, it continues the process for a specified period of time. In this case, the response
indicates "0" as the number of tags. If the period is not specified, it continues the process until the
termination command has been sent or until it detects a tag.

* A sequence when the reader detects one tag for the specified period.
Just after the reader communicates the tag, it returns a response (reporting the read tag data) to the

host.
Host Device Command SOC Timeout
Reader/Writer Response
Read process

RF Tag RF Tag

* A sequence when the reader does not detect any tag for the specified period

(There is no tag).
At the end of the specified period, the reader returns a response (reporting "no tag") to the host.

Host Device Command SOC Timeout

Reader/Writer Response

Read Process

RF Tag

* A sequence when the reader detects two or more tags for the specified period
Just after the reader communicates first the tag, it returns a response (reporting the read tag data) or
(reporting "no tag") to the host.

Host Device Command SOC Timeout

Reader/Writer Response

Read Process

RF Tag ’ RF Tag ‘ ’ RF Tag ‘ ’ RF Tag ‘

UHF RFID System
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SECTION 5
Command Line Interface

M Single Repeat
The reader communicates with a single tag at a time (one-to-one communication) and repeats the
communication transaction. When the reader detects the first tag, it returns response to the host, then
it begins the next transaction repeatedly. Whenever it detects an unread tag, it reads the tag and
returns read results to the host. It repeats the transaction until the termination command has been
sent.

* A sequence when the reader detects tags one by one as it repeats the transaction.
Just after the reader communicates a tag, it returns a response (reporting the read tag data) to the

host.
Timeout Timeout Timeout
Host Device | Command SRP
Reader/Writer Response Response Response
Read Process Read Process Read Process

@ * A sequence when the reader carries out the transaction repeatedly and there is no tag.
g At the end of the specified period, the reader returns a response (reporting "no tag") to the host.
b4 . .
o Host Device Command SRP Timeout Timeout
o
g Reader/Writer Response Response
g Read Process Read Process
=)
o RF Tag
2
=
=
72
®
o
c
]
=
(2}
(]
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SECTION 5
Command Line Interface

Multi Access Mode

In this mode, communications with all RF Tags in the communications area can be made on receipt of
the command.

VA
LLg
LJoug

M Multi Once
The reader reads multiple tags for a specified period. At the end of the specified period, it returns read
results and finishes the transaction. If the reader does not detect any tag during the specified period, it
returns a response meaning there is no tag.

* A sequence when the reader detects tags for the specified period.
At the end of the specified period , the reader returns a response (reporting the read tags' data) to the
host.

Host Device Command MOC Timeout
Reader/Writer ’m

Read Process ‘

RF Tag ’RFTagHRFTagHRFTagHRFTagHRFTag‘

* A sequence when the reader carries out the transaction and there is no tag.
At the end of the specified period, the reader returns a response (reporting "no tag") to the host.

Host Device Command MOC Timeout
Reader/Writer [ Restpnse |

Read Process ‘
RF Tag

* A sequence when the reader detects tags for the specified period. (When it is

not possible to communicate with all tag.)
* At the end of the specified period , the reader returns a response (reporting the read tags' data) to the
host. There is a possibility where tag that was not able to communicate exists, too.

Host Device |Command MOC Timeout
Reader/Writer Response
Read Process ‘
I} ) I}
RF Tag ’RFTag ‘ ’RFTag ‘ ’RFTag ‘ ’RFTag ‘ ’RFTag ‘ ’RFTag ‘ ’RFTag ‘ ’RFTag ‘ ’RFTag ‘

<—RF Tag that was not able to—>
communicate

UHF RFID System
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SECTION 5
Command Line Interface

* A sequence when two or more reader detects tags for the specified period.
When it specified multiple antennas for communication with RF tags, the reader is priortized the
communication with RF tags in the field within the timeout period. If the number of RF tags in the field
is enough small, the reader can switch all antennas within the timeout period. If the number of RF tags
in the field is large and the reader can not finish the communication with all these RF tags during
switching all antennas, the reader responds the RF tags read data at the time of time out even if it do
not switch the all antennas.

Host Device |Command MOC

Timeout

Reader/Writer Response
Read Process
Antenna 1 | Antenna 2
RF Tag ¥ T ¥ f
’F(FTag ‘ ’RFTag ‘ ’RFTag ‘ ’RFTag ‘ ’RFTag ‘ ’RFTag ‘ ’RFTag ‘ ’RFTag ‘
Communication area of Antenna 3
UHF RFID System
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SECTION 5
Command Line Interface

B Multi Repeat
The reader reads multiple tags for a specified period. At the end of the specified period, it returns read
results to the host and then it begins the next transaction until termination command has been sent. At
each period, the reader returns all read tag's results to the host. If it does not read any tag during each
time period, it returns response meaning there is no tag.

* A sequence when the reader detects tags repeatedly.
At the end of the specified period, the reader returns a response (reporting the read tags' data) to the
host.

Timeout Timeout Timeout
Host Device |Command MRP
Reader/Writer Response Response Response
Read Process Read Process Read Process

* A sequence when the reader carries out the transaction repeatedly and there is no tag.
At the end of the specified period, the reader returns a response (reporting "no tag") to the host.

Timeout Timeout Timeout
Host Device  |Command MRP
Reader/Writer Response Response Response
Read Process Read Process Read Process
RF Tag
UHF RFID System
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SECTION 5
Command Line Interface

Command/Response Format

Ethernet and RS-232C has almost the same command structure for command line I/F. Command frame has a
Command Code area to control the R/W and Command Data area that is used with Command Code.
Terminator that indicates the end of the frame is [LF].

RS-232C requires a start code [SOH], check data, and [CR] additionally. The start code shall be at the
beginning of the frame, and the check data and the [CR] shall be just forward terminator [LF].

Composition of command frame
B Command frame for RS-232C(The shaded portion is only RS-232C. )

I I I I |
SOH C?mmﬂnd Ccrde Command Data F(|:S CR | LF

1 4 n 2 1 1

FCS Calculation Range

SOH (Start Code) : Indicates the beginning of the frame with SOH (For only RS-232C).

Command Code . Specifies the command the reader executes.

Command Data . Specifies the data for use with Command Code

FCS 1 Stands for Frame Check Sequence (hereinafter referred to as "FCS". The code is to detect an

FCS error.)The result of the horizontal parity calculation from after SOH through just before the
FCS is expressed by two characters of ASCII code (For only RS-232C).

CR, LF : Terminator CR(0Dh), LF(OAh). It is only LF(OAh) when the command line is Ethernet.
The command frame length from the head to LF(0Ah) is 512 bytes or less.

B Command frame for Ethernet

I I |
Comma}nd Ccl)de Command Data LF
4 n 1
UHF RFID System
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SECTION 5
Command Line Interface

B Command Format

[ —
Command Code |SP| Parameter 1 |[SP| --+ |SP|Parametern|SP| Option1 |SP| -+ |SP| Optionn
[

4 1 n 1 n 1 n 1 n

- | Optionitem [SP Option value

1 3 1 n

Item Digit Explanation
number

Consists of four characters in ACSII format.
Refer to Command Code List for information on command codes.

Lti\ p. 69

Between the elements (Parameters and Options), " " (space) has to be entered
SP(Space)(20h) 1 for one or more character. Even if a two or more characters of " " (space) are

Command Code 4

* Commands are acceptable regardless of whether upper or lower case letters are used. Any
command works regardless the size combination of characters such as upper case letters, lower

put in, they work same way as one-character " " (space). ﬁ

Mandatory for each command. If there are multiple parameters in a single g

Parameter n command, they must be separated with some spaces and specified in the =4
specified order. Applicable parameter for each command is shown in the table i

in3.1.5.1. g)

- (Hyphen) (2Dh) 1 The code in which the option is shown is set. 3

Option item 3 The option code is specified by three characters. g

Option Optional for each command. If there are multiple options in a single command, e
Obtional value p they must be separated with some spaces. If it is not specified, default value will g

P be employed. If multiple option items are specified, they shall be described %

continuously. Any order is acceptable. g

7]

(1]

-

o

-

3

o

~—

case letters, or mixed one.

UHF RFID System
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Composition of response frame
B Response frame for RS-232C(The shaded portion is only RS-232C. )

I I I I I I I I
SOH| Command Code Response Code Response Data FCS CR LF
| | | | | | | |

1 4 4 n 2 1 1

FCS Calculation Range

SOH (Start Code) : Indicates the beginning of the frame with SOH (For only RS-232C).

Command Code . Specifies the command the reader executes.

Response Code . Indicates the result code of command execution.

Command Data : Indicates the result data of command execution.

FCS : Stands for Frame Check Sequence (hereinafter referred to as "FCS". The code is to detect an

FCS error.)The result of the horizontal parity calculation from after SOH through just before the
FCS is expressed by two characters of ASCII code (For only RS-232C).

CR, LF : Terminator CR(0Dh), LF(OAh). It is only LF(0OAh) when the command line is Ethernet.

B Response Format

Between the elements (Parameters and Options), " " (space) has to be entered
SP(Space)(20h) 1 for one or more character. Even if a two or more characters of " " (space) are

(7]
m
(9]
d
2 1 1 1 1 1 1 T T
Number of P -
a Cor?ma?d Clode Reslponlse Clode SP RF Tag SP| ID or Data value 1|SP SP|ID or Data value n
o
S 4 4 1 3 1 n 1 1 n
3
3
o
: - - -
e Item Digit Explanation
‘:El number
§ Command Code 4 Set same characters specified as a command sent from the host.
a Response Code 4 Indicates four-digit hexadecimal numbers by ASCII format.
o
T
o
-
3
0
—

put in, they work same way as one-character " " (space).
Option 1 The code in which the option is shown is set.
Number of RF Tag 3 Number of RF Tags for communication commands.
ID or Data value The RF tag ID(s) (or data) read by the reader with Hex code. If the reader reads
n multiple tags' IDs (or data), it indicates them in line with space(s) between each

ID (or data). Data in hexadecimal numbers does not have [0x].

* All hexadecimal numbers as commands and data in the read tags are indicated with upper case letters (A to F).

UHF RFID System
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Command Code List

Executabl

Cdoggzjzn Command Name Description cor:r'ri::mic

ation
(1) Communication Command (to communicate with tags)
RDID Read ID Reads ID data from the tag memory. No
WTID Write ID Writes ID data into the tag memory. No
RDDT Read Data Reads data from the tag memory (including passwords). No
WTDT Write Data Writes data to the tag memory (including passwords). No
LOCK Lock Sets Lock function in the tag. No
KILL Kill Disables the tag permanently. No
(2) Setting Command (to set a condition).
SETR Set Reader Sets the function settings in the reader. No
GETR Get Reader Reads the function settings from reader. Yes
SETO Set Communication Sets the communication settings in the reader (temporary setting). No
GETO Get Communication Reads the communication settings from the reader. Yes
SETC Set Reader Operation Sets the operation settings in the reader. No
GETC Get Reader Operation Reads the operation settings from reader. No
SAVE Save communication Save the communication condition into the nonvolatile memories in the No

settings reader (permanent setting).
(3) Control command (to control the action)
INIT Initialize Initializes all settings in the reader. No
STOP Stop Stops the communication with the RF Tags. Yes
EXIO External Input Output Eeads input/output port status. Yes
control Set condition of output port.
REST Reset Restarts the reader. Yes
GBYE Good Bye Disconnects the Ethernet connection. No
RRES Request Resend Requests to resend the last response data. Yes
TEST Test System Tests the communication between host and the reader. Yes
Reads the operation status from reader.
NOIS Noise monitoring Monitors noise level of the specified antenna. No
(4) Undefined command (in the response frame only)
ICMD lllegal Command Vommand code to be used in the response frame if the R/W receives i
undefined command.
UHF RFID System
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W Exclusive commands for secure tag
Following described Secure RFID protocol command (Secure function command).
Secure function command can be used the reader which certification number has 001AHB1004 or
001PVAB1002.
The reader which certification number is 001AHB001 can not use this function.
This command is only valid for Secure function command. The EPC global Class1 Generation2 RF tag
which does not support secure function does not respond to this command.

Executabl
Command - ein
Command Name Description .
Code communic
ation
(1) Communication command (Exclusive commands for secure tag)
LKRD LocK ReaD Forbids reading data by bank unit (Ull, TID, USER). No
(ReadLock)
WTMW WriTe Multiple Words Writes data into a maximum 8-word area at a time. No
(WriteMultipleWords)
LKBK LocK BlocK Locks up the USER area(s) by block unit.
No
(BlockLock)
LKRB LocK Read Block Forbids reading data in the USER area(s) by block unit.
No
(BlockReadLock)
RDSI ReaD System Reads information of targeted secure tag (including lock information).
Information No
(GetSystemInfomation)
SATT Set ATTenuate Changes communication distance between the antenna and the secure No
(SetAttenuate) tags.
WTPW WriTe PassWord Writes the USER password into tags. No

*A word shown in parentheses corresponds to the command name used in Secure Tag (Hibiki) protocol.

jew.o4 asuodsay/puewiwior) EINIRER
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Response Code

Category Response Name Description
Main Sub
Normalend | 00 00 Normal end The received command ended normally with no error.
10 00 Parity error A parity error has occurred in one of the characters of the command
frame (For only RS-232C).
11 00 Framing error A framing error has occurred in one of the characters of the command
frame (For only RS-232C).
12 00 Overrun error An overrun error has occurred in one of the characters of the command
frame (For only RS-232C).
13 00 FCS error The command frame has an incorrect FCS (For only RS-232C).
X
0 Command code Incorrect command has been received. The response code is ICMD.
(See Notel) | error
1X mman
Command 14 Command Command parameter is incorrect.
error (See Notel) | parameter error
2X Command option L
P Command option is incorrect.
(See Notel) | error
Process error Specified command can not be executed.
00 Ex. Caused by executing a communication command when the last
command is being executed.
15 Ex. Caused by incorrect setting of filtering condition.
0X Filter error Specified filter settings is incorrect.
(See Notet) Ex. Caused by incorrect setting of filtering condition.
18 00 Frame length error | A command received from the host exceeds the receive buffer (512
Bytes).
00 LBT busy error Channel none by can LBT use. (The electric wave cannot be sent. )
Communication During the transaction after tag detection, communication error or
1X error process time out has occurred, and consequently the transaction can
(See Notet) not be completed normally.
70 Specified password does not match to the one of the target tag.
Communication During the transaction after tag detection, communication error or
ox error process time out has occurred, and consequently the transaction can
(See Note) not be completed normally
.* In the case of ID write/Data write, a part of data in the tag may have
been written.
71 00 Verification error The reader has not written the data to the tag by reason of verification
error.
RF Tag ) 7A 00 Address Specifying Bank/Address in the tag memory is incorrect and command
communica specification error | can not be executed.
tion error - - — — -
7B 00 Data write error During the data write into the detected tag, sufficient power is not
supplied to the tag.
1X Antenna direction | At the R/W starts up, an appropriate antenna has not been connected to
. (See Note) | error the specified antenna port.
2X Antenna error Error occurred with the antenna connected to the specified antenna port
(See Note1) (even though the antenna is detected normally when start up).
Lock error When data write or read command is sent for the locked area. It
7E 00 depends on the tag's chip specifications. (For Monza chip, when these
commands are sent for Lock Bit of User Memory because this area does
not exist.)(see Note2)
7E 0X Tag error The tag has been rejected the command process.
(See Note1)
An error that blocks command execution has been detected in the
System XX . . L .
9A System error hardware (such as malfunction of inner circuit or temporary execution
error (See Note1)

error caused by noise).

Note1: 'x' character in response code means one character in the listof 0to 9 or Ato F.
Note2: Depends on the specification of IC chip equipped in the RF tag. (It occurs at Monza chip when it specified the lock bit
which does not exist in its memory map.

UHF RFID System
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Command Specification

B Parameters and Options for Communication Commands
A communication command consists of parameter(s) mandated for command execution and option
specified if necessary. Following table shows parameters of each command and available options.

Command Data Options
Command Code Parameters (mandatory) seq | ant | tmo tif pwd | ptc
Read ID RDID Non Yes | Yes | Yes | Yes No d
Write ID WTID | Write Data A Yes | Yes | Yes | Yes ]
Read Data RDDT | Memory Bank, Data Pointer, Data Length Yes | Yes | Yes | Yes | Yes 0
Write Data WTDT | Memory Bank, Data Pointer, Write Data A Yes | Yes | Yes | Yes O
Lock LOCK |Lock Code A Yes | Yes | Yes | Yes (]
Kill KILL Non A Yes | Yes | Yes | Yes O

- All options can be omitted. If option(s) is omitted, the default value is applied depending on the option
item.

- Kill command requires the option item "-pwd" (if the "-pwd" is not used in command, 7Fxx error will
occur.)

B Parameter Details
To set parameters, items in the following list shall be chosen and be described in to the command one's
way down the list.

Parameter Setting value

Memory Bank Memory bank of a GEN2 tag for "Read Data" or "Write Data" shall be specified with the following number
in decimal format.

- 0: Reserved Area

- 1: EPC Area

- 2: TID Area

- 3: User Area

Data Pointer Memory address in the memory bank of the GEN2 tag for "Read Data" or "Write Data" shall be specified
with number(s) in the following range in decimal format.

- Min: 0

- Max: 255

jew.o4 asuodsay/puewiwior) EINIRER

Data Length Memory size to be accessed for "Read Data" shall be specified with the word number(s) in the following
range in decimal format.

- Min: 1

- Max: 32

-Note: One word length is 16bits.

Write Data To write data into a tag with "Write ID" or "Write Data" command, the data shall be specified in 32-bit
hexadecimal format as below. (0x not required)
- Format: XXXXXXXX ... XXXXXXXX
X:0t09,AtoF
Ex. 12345678

Lock Code When Lock command is executed, this code shall be specified depending on the type of lock.
For GEN2, 10-digit Lock value shall be specified with 0, 1 or * (0 and 1 mean Action and * means MASK)
for following five areas; Kill pwd, Access pwd, EPC memory, TID memory, and User memory.
eFormat: XXXXXXXXXX
X:0,1o0r* (0:0ff, 1:0n, *:Don't care)

chr. 1 2 3 4 5 6 7 8 9 10
Kill pwd Access pwd EPC memory TID memory User memory
Action | pwd | perma | pwd | perma | pwd | perma | pwd | perma | pwd | perma
Fields | read/ lock read/ lock write lock write lock write lock
write write

UHF RFID System
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B Option Details
Option shall be specified with values following the code that indicates option type.

Default
Code Item Specified Value elau
Value
-seq | Communication | Specifies the communication sequence according to the operating conditions. For only -seq
sequence "Read ID" command, all parameters can be specified. For other commands, only SOC SOC

can be specified.

- SOC: Single Once

- SRP: Single Repeat
- MOC: Multi Once

- MRP: Multi Repeat

-ant | Antenna ID Can specify the order of antenna to operate from 1st to 9th with figure of 1, 2, 3 and 4. -ant 1
The figure 1 to 4 means antenna's identical number. If an antenna is specified multiply,
the antenna executes sequence multiply depend on the order.

- Format: X ... XXXXXXXXX (Max 9 characters)

X:1to4
-tmo | Timeout Specifies time parameter for communication process in millisecond. The numbers after -tmo
rounding down to the 10 is added milliseconds as a specified value (the least significant 250

digit is always "0"). If the communication sequence is SOC, the specified value is the
communication time. If the value is specified 0 (zero), communication process will
continue until STOP command is executed. If the communication sequence is SRP/MOC/
MRP, the specified value is maximum time between response (0 can't be specified on
SRP/MOC/MRP sequence). (When you determine the value of Timeout, see the section
5.2 "Communication Time".)
- Min:0ms
- Max:2550ms(in DRM off or in firmware version 100-100-100-0)

10000ms(in DRM on and in firmware version 101-101-102-0 or later)

(7]
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- Step:10ms
-tif Tag Information | Specifies one or more items as additional information of tag communication results that -tif
are output in the response. Specified item(s) shall be returned according to the specified EPC

order with commas.

- ANT: An antenna number which reads the tag first.

- CNT: The count of tag read.

- EPC: EPC code only.

- PEP: PC bits and EPC code

- PER: PC bits, EPC code, and CRC

- LVL : Receiving level of signals sent from the tags*1

For ID read, EPC/PRP/PER determines the EPC data type to be returned. For ID write or
Data write, if EPC/PEP/PER is specified, EPC data before rewriting shall be returned. (If
EPC data length is 0, it will be "*".)

-pwd | Password Specifies the password data with 32-bit, 8 digit numbers in hexadecimal format for access -pwd

of ID Write command, Data Read command, Data Write command, and Lock command, | 00000000
and Kill password for Kill command. (0x not required)

- XXXXXXXX

For ID Write, Data Write, or Lock, if this option is omitted or specified "00000000", Access
password shall not be used .(If Access password of the Tag is 0x00000000, the tag can
be processed. For Kill command, the Access password shall not be 0x00000000. If so,
7Fxx error occurs.)

Jew.o4 asuodsay/puewiwion

-ptc | Tag Protocol Specifies the number(s) that indicates the protocol type. Multiple numbers can be -ptc
specified. 1
- 1: Class1 Generation2
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If you do not specified options, the following condition will apply to each option as default setting.

Option Default
-seq SOC
-ant 1
-tmo 250 (ms)
-tif No additional tag information
-pwd Access password is not used
-ptc 1(C1G2)
> ! Notes: Timeout settings.

Q| Please choose the timeout value when you use repeat command (SRP/MRP).
CHE‘é’K! It may cause the reader system halt error depending on the Ethernet or RS-232C communication status due to lots of
packets exchange. If Ethernet network which the reader connected is large, or communication settings of RS-232C is
low, it requires longer timeout value to avoid this error.

B Required parameters and selectable options for each command for the

Secure Tags.

Following table shows parameters to be set and selectable options for communication command
operation.

Secure function is supported by certification number at 001AHB1004, 001PVAB1002. The reader
which certification number is 001AHB1001 can not use this function. Also Secure function can only use
for the RF tags which supports secure RFID protocol. The standard EPC global Class1 Generation 2
RF tags does not work.

jew.o4 asuodsay/puewiwior) EINIRER

Command Data Options
Parameters (mandatory)
Command Code seq | ant | tmo tif | pwd | ptc
Lock Read LKRD | Lock code A Yes | Yes | Yes | Yes ]
Write Multiple Words WTMW | Memory bank, data pointer, and data to be written| A Yes | Yes | Yes | Yes 0
Lock Block LKBK' | Block number, user password, and lock code A Yes | Yes | Yes | Yes O
Lock Read Block LKRB Block number, user password, and lock code A Yes | Yes | Yes | Yes O
Read System Information | RDSI Non A Yes | Yes | Yes No 0
Set Attenuate SATT | Level and lock information A Yes | Yes | Yes | Yes ]
Write Pass Word WTPW | Block number and user password A Yes | Yes | Yes | No g

*A: Only SOC can be specified. [1: Only "1" (= Gen2) can be specified.

If you do not specified options, the following condition will apply to each option as default setting.

Option Default
-seq SOC
-ant 1
-tmo 250 (ms)
-tif No additional tag information
-pwd Access password is not used
-ptc 1(C1G2)
UHF RFID System
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Example FCS calculation for RS-232C

FCS is the result of the horizontal parity calculation (Exclusive OR) of the data right after SOH to the
end of the Command data.

Command RFID -seq MOC -ant 1 -tmo 500
Command code Command data
SOH R D | D - S e q _ M (o] C _ - a n t 1 - t m o _ 5 0 0

01 52|44‘49|44 20‘2D|73‘65|71‘20|4D|4F‘43|20‘2D|61‘6E‘74|20‘31|20‘2D|74|6D‘6F|20‘35|30‘30

FCS |CR|LF
3139 | 0D |0A
; "19" is translated to "31" and
Character ASCII Code (Hex) Binary "39" as ASCII code.
R 52 0101 0010
D 44 0100 0100
I 49 0100 1001
D 44 0100 0100
(Space) 20 0010 0000 r({_l)
- 2D 0010 1101 9'
s 73 0111 0011 g
e 65 0110 0101 )
q 71 0111 0001 o)
(Space) 20 0010 0000 g
M 4D 0100 1101 3
o) 4F 0100 1111 %
o] 43 0100 0011 %
(Space) 20 0010 0000 4
- 2D 0010 1101 '8
a 61 0110 0001 3
n 6E 0110 1110 :
t 74 0111 0100 e
(Space) 20 0010 0000 §
1 31 0011 0001 -
(Space) 20 0010 0000
- 2D 0010 1101
t 74 0111 0100
m 6D 0110 1101
o 6F 0110 111
(Space) 20 0010 0000
5 35 0011 0101
0 30 0011 0000
0 30 0011 0000
XOR 19 0001 1001
S ! Note: Programming for communication control

Q| This FCS represents the calculation result of horizontal parity with data and terminator strings. Therefore, The FCS
CHE‘é'K! includes all the code from 00h to FFh.( 00h to 7Fh, in case of data length is 7bits).
Program the communication control to consider that FCS may contain the control character such as SOH or CR.
* Depending on the programming tool or coding method, some of character code can not be used. Please check the
programming tool before programming.

UHF RFID System
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Communication Command

Read ID (RDID)
B Command Format

[
Command code SP Option 1 SP - SP Option n
R ‘ D | I | D
4 1 n 1 1 n
Option code Description Available Optional Value
SOC: Single Once
se Communication sequence SRP: Single Repeat
g q MOC: Multi Once
MRP: Multi Repeat
-ant Number of antenna Specifies order of antenna operation with figure 1-4; max 9 characters.
-tmo Process time out (msec) |0, or from 100 to 5,000 in 10msec increments
Additional information responded with data
ANT: antenna number
CNT: count of read tags
EPC: EPC code
tif Additional tag information PEP: PC bits and EPC code
g PER: PC bits, EPC code and CRC
LVL: Receiving level of signals sent from the tags
Refer to the Option Details in detail.
(i\'zé p. 73
-ptc Tag protocol 1

B Response Format

puewwo) uonesunwwo) EIVIEER

ID and ID and
Command code Response code SP Tag count SP TIF information SP SP TIF information
Rlofrfe] [ | |
4 4 1 3 1 n 1 1 n
ltem Description

0000: Normal end
For other Response codes, refer to Response Code List.

LL\% p. 71

Response code

Tag count Count of read tag(s)

ID read from tag and Tif information specified with command.

ID and TIF information .
and informatio Each optional value for tif information lines with comma separation.

UHF RFID System
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B Command/Response Example
Read ID (RDID)

RDID(S)[options...]<LF>
Command (S): Space code
[options...]: When it is necessary, the option is specified.

RDID[RCJ(S)[CNT](S)[ID1 with ITM1](S)...[IDn with ITMn]<LF>

(S): Space code

[RC]: Response Code

[CNT]: Tag Count

[IDn with ITMn]: tagID with ltems indicated by TIF option. Items are delimited by a comma.
Note: If EPC data length is "0" (zero), the ID shall be "*".

Response

Example 1) When command is processed with all options omitted and the R/W reads a single tag
(Each option item is specified with default values):
[Tx] RDID<LF>
[Rx] RDID0000 001 1234567890ABCDEF12345678<LF>
* Without any options, the command is executed with [-seq SOC -ant 1 -tmo 250] and EPC
data [1234567890ABCDEF12345678] is returned.

Example 2) When [Single Once, Antenna 1 and 2] is specified, the command is executed, and when
the R/W reads two tags:
[Tx] RDID -seq MOC -ant 12<LF>
[Rx] RDID0000 002 111111111111111111111111 222222222222222222222222<| F>
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Example 3) When [Multi Repeat, Antenna 1-4, read items; PC+EPC+CRC, Antenna, Read count] is
specified, the command is executed, and when the reader reads a single tag:
[Tx] RDID -seq MRP -ant 1234 -tif PER,ANT,CNT<LF>
[Rx] RDID0000 001 3000111111111111111111111111ABCD,2,3 <LF>
* The code is returned with comma-separation. EPC code including PC code; 3000 and
CRC; ABCD, antenna ID; 2, and read count; 3 are returned.

puewwWoO) uoKEIIUNWWO)

Example 4) When [Multi Repeat, Antenna; 1-4 (Antenna 1 is used as main antenna), Timeout;
1000ms] is specified, the command is executed and then the reader read 10 tags:
[Tx] RDID -seq MRP -ant12131411 -tmo 1000<LF>
[Rx] RDID0000 010 111111111111111111111111 222222222222222222222222
...(7 Tag IDs)... AAAAAAAAAAAAAAAAAAAAAAAA<LF>

Example 5) When [Multi Once, Antenna 1, read items; EPC+LVL] is specified, the command is
executed, and when the reader reads two tags.
[Tx] RDID -seq MOC -ant 1 -tif EPC,LVL<LF>
[Rx] RDID0000 002 111111111111111111111111,-55.25 222222222222222222222222 -
48.125<LF>

Example 6) When an error occurred during communication process:
[Tx] RDID -seq SOC -ant 4<LF>
[Rx] RDID7011<LF>
* The error code [Code:7011] is returned.

UHF RFID System
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Write ID (WTID)

B Command Format
T ]

Command code | SP Written data SP Option 1 SP - SP Option n
w ‘ T | | | D

Max. 512bits
4 ! (128 characters) ! n ! ! n

ltem Description

Written data Specifies hexadecimal number in word (16 bits) increments.

Option code Description Available Optional Value

-seq Communication sequence | SOC: Single Once

-ant Number of antenna Specifies order of antenna operation with figure 1-4; max 9 characters.

-tmo Process time out (msec) |0, or from 100 to 5,000 in 10msec increments

Additional information responded with data
ANT: antenna number

CNT: count of read tags

EPC: EPC code

-tif Additional tag information | PEP: PC bits and EPC code

PER: PC bits, EPC code and CRC

Refer to the Option Details in detail.

LLE\ p. 73

Specifies a password with 8-digit hex number (32-bit word). It is essential unless the
-pwd Access password value in the area of tag Access Password is zero. It is active only when the area
specified by tag is locked for read and write.

-ptc Tag protocol 1

B Response Format

puewwo) uonesunwwo) EIVIEER

Command code Response code SP Tag count SP TIF information SP e SP TIF information
wltfofe] || |
4 4 1 3 1 n 1 1 n
ltem Description

0000: Normal end
For other Response codes, refer to Response Code List.

LLap.ﬂ

Response code

Tag count Count of written tag(s)

Tif information specified with command.

TIF information
Each optional value for tif information lines with comma separation.

UHF RFID System
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B Command/Response Example
Write ID (WTID)

WTID(S)WriteData(S)[Options...]<LF>
(S): Space code
[options...]: When it is necessary, the option is specified.
Write Data: Data to be written in 4-digit hexadecimal number (Max: 128 characters).

WTID[RC](S)[CNT](S)[ITM 1](S)...[ITEM n]<LF>
(S): Space code
[RC]: Response Code
Response [CNT]: Tag Count
[ITM n]: Items indicated by TIF option. ltems are delimited by a comma.
Note: If EPC/PEP/PER are specified for TIF, EPC data shall be the data before rewrite. If data
length is zero during EPC specification, data shall become "*".

Command

Example 1) When all option values are default values and ID 1234567890ABCDEF12345678 is
specified, the command is executed and write process has been completed successfully:
[Tx] WTID 1234567890ABCDEF12345678<LF>
[Rx] WTID0000O 001<LF>

Example 2) When ID "555555555555555555555555" and EPC code are specified for write data and
tag information, the command is executed and then the reader has succeeded.
[Tx] WTID 555555555555555555555555 -tif EPC <LF>
[Rx] WTIDO0OOO 001 444444444444444444444444<| F>
* If -tif is specified for EPC code, tag's EPC data before rewritten is returned. If the tag had
an EPC data "444444444444444444444444" as last ID, response is as above.

Example 3) When 1234567890ABCDEF 12345678 and antenna are specified for write data and tag
information, the command is executed and then the reader has succeeded to write data
with antenna 1.
[Tx] WTID 1234567890ABCDEF 12345678 -tif EPC,ANT<LF>
[Rx] WTID0000 001 *,1<LF>
* If the tag had no EPC data before, [*] is returned.

Example 4) When FFFFFFFFFFFFFFFFFFFFFFFF, 2, and 300 are specified for ID, antenna, timeout
and the command is executed but no tag is found:
[Tx] WTID FFFFFFFFFFFFFFFFFFFFFFFF -ant 2 -tmo 300<LF>
[Rx] WTID0000 000<LF>

Example 5) When 123412341234123412341234 and ABCDABCD are specified for ID and access
password is executed but access password is not matched:
[Tx] WTID 1234123412834123412341234 -pwd ABCDABCD<LF>
[Rx] WTID0000 000<LF>

Example 6) When an error has occurred during communication process:
[Tx] WTID 1234567890ABCDEF12345678<LF>
[Rx] WTID7012<LF>
* The error code [Code:7012] is returned.

UHF RFID System
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SECTION 5
Command Line Interface

Read Data (RDDT)

B Command Format
T ]

Command code | SP | Memory Bank | SP | Data Pointer | SP | Data Length | SP Option 1 SP -=en SP Option n

R‘D|D|T

4 1 1 1 1t03 1 1or2 1 n 1 1 n

Parameter Description

Specifies memory bank of Gen2 tag.
0: Reserved Area

Memory bank 1: EPC Area

2: TID Area

3: User Area

Specifies memory address intended to access in the memory bank.

Data pointer 0-255

Data Length Specifies hexadecimal number in word (16 bits) increments.

1-32
Option code Description Available Optional Value
-seq Communication sequence SOC: S'ingle Once
SRP: Single Repeat
-ant Number of antenna Specifies order of antenna operation with figure 1-4; max 9 characters.
-tmo Process time out (msec) |0, or from 100 to 5,000 in 10msec increments

Additional information responded with data
ANT: antenna number

CNT: count of read tags

EPC: EPC code

-tif Additional tag information | PEP: PC bits and EPC code

PER: PC bits, EPC code and CRC

Refer to the Option Details in detail.

LEA p. 73

Specifies a password with 8-digit hex number (32-bit word). It is essential unless the
-pwd Access password value in the area of tag Access Password is zero. It is active only when the area
specified by tag is locked for read and write.

puewwo) uonesunwwo) EIVIEER

-ptc Tag protocol 1

B Response Format

Data and Data and
Command code Response code SP Tag count SP TIF information SP SP TIF information
Rlofofr] [ | |
4 4 1 3 1 n 1 1 n
ltem Description

0000: Normal end
For other Response codes, refer to Response Code List.

Lta p. 71

Response code

Tag count Count of read tag(s)

Data read from tag and Tif information specified with command.

Data and TIF information
Each optional value for tif information lines with comma separation.

UHF RFID System
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SECTION 5
Command Line Interface

B Command/Response Example
Read Data (RDDT)

RDDT(S)mbk(S)dpt(S)dIn(S)[options...]<LF>
(S): Space code
mbk: Memory Bank
dpt: Data Pointer
din: Data Length
[options...]: When it is necessary, the option is specified.

RDDT[RC](S)[CNT](S)[Data 1 with ITM 1](S)...[Data n with ITM n](<LF>
(S): Space code
Response [RC]: Response Code
[CNT]: Tag Count
[Data n with ITM n]: Data with Items indicated by TIF option. Items are delimited by a comma.

Command

Example 1) When [Memory bank; 0, Start address(=Data pointer); 0, word count to be read(=Data
length); 1] is specified, other settings are default value and then read process has
completed successfully:

[Tx] RDDT 0 0 1<LF>
[Rx] RDDT0000 001 1234<LF>

Example 2) When [Memory bank; 1, Start address (=Data pointer); 0, word count to be read (=Data
length); 8] is specified, other settings are default value and then read process has
completed successfully:

[Tx] RDDT 1 0 4<LF>
[Rx] RDDT0000 001 BCAD300055555555<LF>
* If -tif is specified for EPC code, tag's EPC data before rewritten is returned. If the tag had
an EPC data "444444444444444444444444" as last ID, response is as above.
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Example 3) When [Memory bank; 1, Start address (=Data pointer); 2, word count to be read (=Data
length); 3, Antenna; 1 to 3, Tag information; EPC and antenna id] is specified and read
process has succeeded:

[Tx] RDDT 1 2 3 -ant 123 -tif EPC,ANT<LF>
[Rx] RDDT0000 001 111122223333,1234567890ABCDEF12345678,2<LF>
* In this case, the read data is [111122223333], the tag EPC code is
[1234567890ABCDEF12345678], and the read antenna ID is [2].

puewwWoO) uoKEIIUNWWO)

Example 4) When indicated address can not supported:
[Tx] RDDT 0 0 8<LF>
[Rx] RDDT0000 000<LF>
* No count data is returned.

Example 5) When an incorrect address[1000] is specified:
[Tx] RDDT 0 1000 1 -ant 123<LF>
[Rx] RDDT1412<LF>
* The command data error [Code:1412] is returned.

Example 6) When an error has occurred during communication process:
[Tx] RDDT 0 0 1 -ant 123<LF>
[Rx] RDDT7012<LF>
* The error code [Code:7012] is returned.

UHF RFID System
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SECTION 5
Command Line Interface

Write Data (WTDT)

B Command Format
T ]

Commandcode | SP | Memory Bank | SP Data Pointer SP | Written data | SP Option 1 SP ---- SP Option n

W‘T|D|T

4 1 1 1 1t03 1 n 1 n 1 1 n

ltem Description

Specifies memory bank of Gen2 tag.
0: Reserved Area

Memory bank 1: EPC Area

2: TID Area

3: User Area

Specifies memory address intended to access in the memory bank.

Data pointer 0-255

Written data Specifies hexadecimal number in word (16 bits) increments.

1-32
Option code Description Available Optional Value
-seq Communication sequence | SOC: Single Once
-ant Number of antenna Specifies order of antenna operation with figure 1-4; max 9 characters.
-tmo Process time out (msec) |0, or from 100 to 5,000 in 10msec increments

Additional information responded with data
ANT: antenna number
CNT: count of read tags
EPC: EPC code
-tif Additional tag information | PEP: PC bits and EPC code
PER: PC bits, EPC code and CRC
Refer to the Option Details in detail.
N—

=\ p. 78

Specifies a password with 8-digit hex number (32-bit word). It is essential unless the
-pwd Access password value in the area of tag Access Password is zero. It is active only when the area
specified by tag is locked for read and write.

puewwo) uonesunwwo) EIVIEER

-ptc Tag protocol 1

B Response Format
T T

Command code Response code SP Tag count SP TIF information SP ---- SP TIF information

wlrlofr] | [ |
4 4 1 3 1 n 1 1 n

ltem Description

0000: Normal end
For other Response codes, refer to Response Code List.

LLE:\ p. 71

Response code

Tag count Count of written tag(s)

Tif information specified with command.

TIF information
informatio Each optional value for tif information lines with comma separation.

UHF RFID System
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SECTION 5
Command Line Interface

B Command/Response Example
Write Data (WTDT)

WTDT(S)mbk(S)dpt(S)WriteData(S)[options...]<LF>
(S): Space code
mbk: Memory Bank
dpt: Data Pointer
Write Data; Data to be written
[options...]: When it is necessary, the option is specified.

WTDT[RC](S)[CNT](S)[ITM 1](S)...[ITM n]<LF>
(S): Space code
[RC]: Response Code
Response [CNT]: Tag Count
[ITM n]: Items indicated by TIF option. ltems are delimited by a comma.
Note: If EPC/PEP/PER are specified for TIF option, EPC data shall be the data before rewrite. If
data length is zero during EPC specification, data shall become "*".

Command

Example 1) When [Memory bank; 0, Start address (=Data pointer); 0, Data; 0x1234 (one word)] is
specified, other setting are default and then the write process has been succeeded:
[Tx] WTDT 0 0 1234<LF>
[Rx] WTDT0000 001<LF>
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Example 2) When [Memory bank;1, Start address (=Data pointer); 3, Data;
0x1234567890ABCDEF12345678, Antenna; 2 and 3, Timeout; 200, Tag information;
antenna id] is specified:

[Tx] WTDT 1 3 1234567890ABCDEF 12345678 -ant 23 -tmo 200 -tif ANT<LF>
[Rx] WTDT0000 001 2<LF>
* In this case, the response code has an antenna ID which is used in writing process.

Example 3) When specified address is not supported:
[Tx] WTDT 1.8 12345678<LF>
[Rx] WTDT0000 000<LF>
* No count response is returned.

puewwWoO) uoKEIIUNWWO)

Example 4) When specified address is locked:
[Tx] WTDT 0 0 AAAAAAAA<LF>
[Rx] WTDT0000 000<LF>
* No count response is returned.

Example 5) When [Memory bank; 1, Start address= (Data pointer); 2, Data; OXABCDEFGH] is
specified and a format error has occurred:
[Tx] WTDT 12 ABCDEFGH<LF>
[Rx] WTDT1412<LF>
* The error code [Code:1412] is returned.

Example 6) When an error occurred during communication process:
[Tx] WTDT 1 32 1234567890ABCDEF 12345678 -ant 23<LF>
[Rx] WTDT7011<LF>
* The error code [Code:7011] is returned.

UHF RFID System
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SECTION 5
Command Line Interface

Lock (LOCK)
B Command Format

Command code SP Lock Code SP Option 1 SP ---- SP Option n
L ‘ o | c | K
4 1 10 1 n 1 1 n
ltem Description

Specifies a lock type of an (password / memory) area intended to be controlled with double digits
code shown as below.

(1) (2) (3) (4) (5) (6) (7) (8) 9) (10)
Kill pwd Access pwd EPC memory TID memory User memory
pwd perma pwd perma pwd perma pwd perma pwd perma
R/W lock R/W lock write lock write lock write lock
Pwd Perma
Lock Code (R/W) lock Type of lock
(Write)
0 0 Cancels temporal lock.
0 1 Unlocks permanently.
1 0 Locks temporally. (It can be unlocked.)
1 1 Locks permanently. (It cannot be unlocked.)
* * No lock control

Option code Description Available Optional Value
-seq Communication sequence | SOC: Single Once
-ant Number of antenna Specifies order of antenna operation with figure 1-4; max 9 characters.
-tmo Process time out (msec) | 0, or from 100 to 5,000 in 10msec increments
Additional information responded with data
ANT: antenna number
CNT: count of read tags
EPC: EPC code
-tif Additional tag information | PEP: PC bits and EPC code
PER: PC bits, EPC code and CRC
Refer to the Option Details in detail.
d‘é} p. 73
Specifies a password with 8-digit hex number (32-bit word). It is essential unless the
-pwd Access password value in the area of tag Access Password is zero. It is active only when the area
specified by tag is locked for read and write.
-ptc Tag protocol 1

UHF RFID System
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SECTION 5
Command Line Interface

B Response Format
T T

Command code Response code SP Tag count SP TIF information SP SP TIF information
tlofef«] | | |
4 4 1 3 1 n 1 1 n

ltem Description

0000: Normal end
For other Response codes, refer to Response Code List.

LLap.ﬂ

Tag count Count of locked tag(s)

Response code

Tif information specified with command.

TIF information
Each optional value for tif information lines with comma separation.
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SECTION 5
Command Line Interface

B Command/Response Example
Lock (LOCK)

LOCK(S)LockCode(S)[options...]<LF>
(S): Space code
Lock Code: Lock Code (10 characters 0/1/*)
[options...]: When it is necessary, the option is specified.

Command

LOCKI[RCJ(S)[CNT](S)[ITM 1](S)...[ITM n]<LF>
(S): Space code
Response [RC]: Response Code
[CNT]: Tag Count
[ITM n]: Items indicated by TIF option. ltems are delimited by a comma.

Example 1) When [EPC memory; locked temporarily] is set:
[Tx] LOCK ****10****<LF>
[Rx] LOCK0000 001<LF>

Example 2) When [Access password and Kill password; locked temporarily] is set with password;
0xABCDABCD:
[Tx] LOCK 1010 -pwd ABCDABCD<LF>
[Rx] LOCK0000 001<LF>

Example 3) When [Access password and Kill password; unlocked] is set with [password;
O0xAAAAAAAA, tag information; EPC code and antenna:
[Tx] LOCK 0000****** -pwd AAAAAAAA -tif EPC,ANT<LF>
[Rx] LOCKO000 001 777777777777777777777777,1<LF>

Example 4) When [Password; OxFFFFFFFF, all memories are locked permanently] is set:
[[Tx] LOCK 1111111111 -pwd FFFFFFFF<LF>
[Rx] LOCK0000 001<LF>
* The EPC code of the tag is [1234567890ABCDEF12345678].

puewwo) uonesunwwo) EIVIEER

Example 5) When [Password; 0x12341234, all memories are locked permanently] is specified and
specified password is incorrect:
[Tx] LOCK 1111111111 -pwd 12341234<LF>
[Rx] LOCK7011<LF>
* The communication error [Code:7011 (in this case)] is returned.

Example 6) When [Password; OXAAAAAAAA, Lock code;22222222] is specified and specified lock
code is incorrect:
[Tx] LOCK 2222222222 -pwd AAAAAAAA<LF>
[Rx] LOCK1412<LF>
* The error code [Code:1412] is returned.

UHF RFID System
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SECTION 5
Command Line Interface

Kill (KILL)
B Command Format

Command code SP Kill password SP Option 1 SP - SP Option n
K ‘ | | L | L -pwd XXXXXXXX
4 1 13 1 n 1 1 n
ltem Description

Specifies a KILL Password.
The password set previously in the Kill password area corresponding.
Kill password - pwd XXXXXXXX
* When all 0 is specified, the KILL command cannot be used.

The values other than 0 are set to KILL Password area before KILL Command is executed.

Option code Description Available Optional Value
-seq Communication sequence | SOC: Single Once
-ant Number of antenna Specifies order of antenna operation with figure 1-4; max 9 characters.
-tmo Process time out (msec) |0, or from 100 to 5,000 in 10msec increments

Additional information responded with data
ANT: antenna number

CNT: count of read tags

EPC: EPC code
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-tif Additional tag information | PEP: PC bits and EPC code 9

PER: PC bits, EPC code and CRC 3

Refer to the Option Details in detail. g

— =]

V)

~

-ptc Tag protocol 1 o

3

(@)

(]

B Response Format 3

T T [ 1 100 ]

Command code Response code SP Tag count SP TIF information SP --e- SP TIF information o
[ oo [

4 4 1 3 1 n 1 1 n
ltem Description

0000: Normal end
For other Response codes, refer to Response Code List.

Lt:i\ p. 71

Tag count Count of killed tag(s)

Response code

Tif information specified with command.

TIF information
Each optional value for tif information lines with comma separation.

UHF RFID System
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SECTION 5
Command Line Interface

B Command/Response Example
Kill (KILL)

KILL(S)[options...]<LF>
Command (S): Space code
[options...]: When it is necessary, the option is specified.

KILL[RC](S)[CNT](S)[ITM n](S)...[ITM n]<LF>
(S): Space code
Response [RC]: Response Code
[CNT]: Tag Count
[ITMn]: Items indicated by TIF option. Items are delimited by a comma.

Example 1) When [Password; 0x22222222] is specified and then KILL command is completed
normally:
[Tx] KILL -pwd 22222222<L F>
[Rx] KILLOOOO 001<LF>

Example 2) When [Password; OXAAAABBBB, Antenna; 3, Tag information; PER and ANT] is specified
and KILL command has completed normally:
[Tx] KILL -pwd AAAABBBB -ant 3 -tif PER,ANT<LF>
[Rx] KILLOOOO 001 30001234567890ABCDEF12345678ABCD,3<LF>
* The PC code of the tag is [3000], EPC code is [1234567890ABCDEF12345678], CRC is
[ABCD], and command executed Antenna ID is [3].

Example 3) When [Password; 0x12345678] is specified and password data has been incorrect:
[Tx] KILL -pwd 12345678<LF>
[Rx] KILL7012<LF>
* The error code [Code:7012] is returned.

Example 4) When [Password; 0x12] is specified and password length has been incorrect:
[Tx] KILL -pwd 12<LF>
[Rx] KILL1421<LF>
* The error code [Code:1421] is returned.
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SECTION 5
Command Line Interface

Communication command (Exclusive commands for secure tag)

Lock Read (LKRD)

B Command Format
T ]

Command code | SP Lock code SP Option 1 SP - SP Option n
L ‘ K | R | D

4 1 6 1 n 1 1 n
ltem Description
Specifies a lock type of an (memory) area intended to be controlled with double digits code shown
as below.
(1) (2 (3) (4) (5) (6)
EPC memory TID memory User memory
pwd perma pwd perma pwd perma
write lock write lock write lock
Pwd Perma Tvpe of lock
Lock Code CEG lock yp r‘ﬁ
0 0 Cancels temporal lock. g
0 1 Unlocks permanently. g
a
1 0 Locks temporally. (It can be unlocked.)
1 1 Locks permanently. (It cannot be unlocked.)
* * No lock control
Option code Description Available Optional Value
-seq Communication sequence | SOC: Single Once
Specifies order of antenna operation with figure 1-4; max 9 characters.
-ant Number of antenna \ . s ;
The figure 1 to 4 is antenna's identical number.
) 0, or from 10 to 2550 in 10msec increments (in DRM off)
-tmo Process time out (msec)

0, or from 10 to 10000 in 10msec increments (in DRM on)

Additional information responded with data
ANT: antenna number

CNT: count of read tags

EPC: EPC code

-tif Additional tag information | PEP: PC bits and EPC code

PER: PC bits, EPC code and CRC

Refer to the Option Details in detail.

LLE\ p. 73

Specifies a password with 8-digit hex number (32-bit word). It is essential unless the
value in the area of tag Access Password is zero.

-pwd Access password

-ptc Tag protocol 1 (Gen2)
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SECTION 5
Command Line Interface

B Response Format
T T

Command code Response code SP Tag count SP TIF information

cxlefe] | | |

4 4 1 3 1 n

ltem Description

0000: Normal end
For other Response codes, refer to Response Code List.

Lta p. 71

Response code

Tag count Count of locked tag(s)

Tif information specified with command.

TIF information
Each optional value for tif information lines with comma separation.

> ! Secure function is supported by certification number at 001AHB1004, 001PVAB1002. The reader which certification

@ { number is 001AHB1001 can not use this function. Also Secure function can only use for the RF tags which supports
CHESK! secure RFID protocol. The standard EPC global Class1 Generation 2 RF tags does not work.
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SECTION 5
Command Line Interface

Write Multiple Words (WTMW)
B Command Format

T
Command code SP | Memory Bank | SP Data Pointer SP | Written data | SP Option 1 SP - SP Option n
w ‘ T | M | w
4 1 1 1 1103 1 (1to3)x4 1 n 1 1 n
ltem Description
Specifies memory bank of Gen2 tag.
0: Reserved Area
Memory bank 1: EPC Area
2: TID Area
3: User Area
. Specifies memory address intended to access in the memory bank. (in word [16 bits] increments)
Data pointer
0-255
Written data Specifies hexadecimal number in word (16 bits) increments; maximum 32 words
Option code Description Available Optional Value
-seq Communication sequence | SOC: Single Once »
m
Specifies order of antenna operation with figure 1-4; max 9 characters. o
-ant Number of antenna ) . . ; o |
The figure 1 to 4 is antenna's identical number. o
=z
tmo Process time out (msec) 0, or from 10 to 2550 in 10msec increments (in DRM off) o
0, or from 10 to 10000 in 10msec increments (in DRM on)
Additional information responded with data
ANT: antenna number
CNT: count of read tags
EPC: EPC code
-tif Additional tag information | PEP: PC bits and EPC code
PER: PC bits, EPC code and CRC
Refer to the Option Details in detail.
&a p. 73
Specifies a password with 8-digit hex number (32-bit word).
-pwd Access password It is essential unless the value in the area of tag Access Password is zero. It is active
only when the area specified by tag is locked for read and write.
-ptc Tag protocol 1 (Gen2)

B Response Format
T T

Command code Response code SP

wlrfulw] | | ]

Tag count SP TIF information

4 4 1 3 1 n

ltem Description

0000: Normal end
For other Response codes, refer to Response Code List.

LLap.ﬂ

Count of written tag(s)

(He} 84n29s 10} SPUBWIWIOD SAISN[OXT) PUBLLWOD UOHEIIUNWWOY)

Response code

Tag count

Tif information specified with command.

TIF information ) L N . .
Each optional value for tif information lines with comma separation.

'

N Secure function is supported by certification number at 001AHB1004, 001PVAB1002. The reader which certification
@ { numberis 001AHB1001 can not use this function. Also Secure function can only use for the RF tags which supports

-

CHES'K! secure RFID protocol. The standard EPC global Class1 Generation 2 RF tags does not work.
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SECTION 5
Command Line |

Lock Bl

nterface

ock (LKBK)

B Command Format

T
Command code | SP Block SP User password SP | Lockcode |SP Option 1 SP - SP Option n
L‘K|B|K number
4 1 1 1 8 1 4 1 n 1 1 n
ltem Description
Block number ?_psecmes memory address of the targeted area in the user memory.
Specifies a password for each user area.
User password The password should be same as the password set previously in the password area corresponding
to the block number set above.
Specifies a lock type of an (password/memory) area intended to be controlled with double digits
code shown as below.
(1) (@) 3) (4)
u-pass U-Pass User
pwd perma pwd perma
R/W lock write lock
Pwd Perma
Lock Code (R/W) lock Type of lock
(Write)
0 0 Cancels temporal lock.
0 1 Unlocks permanently.
1 0 Locks temporally. (It can be unlocked.)
1 1 Locks permanently. (It cannot be unlocked.)
* A No lock control
Option code Description Available Optional Value
-seq Communication sequence | SOC: Single Once
Specifies order of antenna operation with figure 1-4; max 9 characters.
-ant Number of antenna ) . s .
The figure 1 to 4 is antenna's identical number.
-tmo Process time out (msec) 0, or from 10 to 2550 in 10msec increments (in DRM off)
0, or from 10 to 10000 in 10msec increments (in DRM on)
Additional information responded with data
ANT: antenna number
CNT: count of read tags
EPC: EPC code
-tif Additional tag information | PEP: PC bits and EPC code
PER: PC bits, EPC code and CRC
Refer to the Option Details in detail.
= p. 73
-owd Access password Specifies a password with 8-digit hex number (32-bit word).
P P It is essential unless the value in the area of tag Access Password is zero.
-ptc Tag protocol 1 (Gen2)
UHF RFID System
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SECTION 5
Command Line Interface

B Response Format
T T

Command code Response code SP Tag count SP TIF information

clwfefe] | [ ]

4 4 1 3 1 n

ltem Description

Response code 0000: Normal end
For other Response codes, refer to Response Code List.

LLE p. 71

Tag count Count of locked tag(s)

TIF information Tif information specified with command.
Each optional value for tif information lines with comma separation.

e

N Secure function is supported by certification number at 001AHB1004, 001PVAB1002. The reader which certification
@ { number is 001AHB1001 can not use this function. Also Secure function can only use for the RF tags which supports

-

CHES’K! secure RFID protocol. The standard EPC global Class1 Generation 2 RF tags does not work.

UHF RFID System
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SECTION 5
Command Line Interface

Lock Read Block (LKRB)
B Command Format

Command code SP Block SP User password SP Lock code SP Option 1 SP ---- SP Option n
L‘K|F{|B number
4 1 1 1 8 1 2 1 n 1 1 n
ltem Description

Specifies memory address of the targeted area in the user memory.

Block
ock number 1.5

Specifies a password for each user area.
User password The password should be same as the password set previously in the password area corresponding
to the block number set above.

Specifies a lock type of an (password/memory) area intended to be controlled with double digits
code shown as below.

(1) (@)
U-Pass User
pwd perma
read lock
Pwd
Lock Code (RIW) P:)LT(a Type of lock
(Write)
0 0 Cancels temporal lock.
0 1 Unlocks permanently.
1 0 Locks temporally. (It can be unlocked.)
1 1 Locks permanently. (It cannot be unlocked.)
* A No lock control
Option code Description Available Optional Value
-seq Communication sequence | SOC: Single Once

Specifies order of antenna operation with figure 1-4; max 9 characters.

-ant Number of ant
an umberotantenna The figure 1 to 4 is antenna's identical number.

0, or from 10 to 2550 in 10msec increments (in DRM off)

-t P ti t
mo focess time out (msec) 0, or from 10 to 10000 in 10msec increments (in DRM on)

Additional information responded with data
ANT: antenna number
CNT: count of read tags
EPC: EPC code
-tif Additional tag information | PEP: PC bits and EPC code
PER: PC bits, EPC code and CRC
Refer to the Option Details in detail.
N—
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-owd Access password Specifies a password with 8-digit hex number (32-bit word).
P P It is essential unless the value in the area of tag Access Password is zero.
-ptc Tag protocol 1 (Gen2)
UHF RFID System
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SECTION 5
Command Line Interface

B Response Format
T T

Command code Response code SP Tag count SP TIF information

clwfefw] | ] ]

4 4 1 3 1 n

ltem Description

0000: Normal end
For other Response codes, refer to Response Code List.

LLE p. 71

Tag count Count of locked tag(s)

Response code

Tif information specified with command.

TIF information
informatio Each optional value for tif information lines with comma separation.

e

N Secure function is supported by certification number at 001AHB1004, 001PVAB1002. The reader which certification
@ { number is 001AHB1001 can not use this function. Also Secure function can only use for the RF tags which supports

-

CHES’K! secure RFID protocol. The standard EPC global Class1 Generation 2 RF tags does not work.
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SECTION 5
Command Line Interface

Read System Information (RDSI)
B Command Format

T
Command code SP Option 1 SP - SP Option n
R ‘ D | S | I
4 1 n 1 1 n
Option code Description Available Optional Value
-seq Communication sequence | SOC: Single Once
Specifies order of antenna operation with figure 1-4; max 9 characters.
-ant Number of antenna ) . s .
The figure 1 to 4 is antenna's identical number.
) 0, or from 10 to 2550 in 10msec increments (in DRM off)
-tmo Process time out (msec)

0, or from 10 to 10000 in 10msec increments (in DRM on)

Additional information responded with data
ANT: antenna number
CNT: count of read tags
EPC: EPC code
-tif Additional tag information | PEP: PC bits and EPC code
PER: PC bits, EPC code and CRC
Refer to the Option Details in detail.
N—

=\ p. 73
-ptc Tag protocol 1 (Gen2)
B Response Format

T T
Command code Response code SP Tag count SP :riljt‘f'lrg Ii:ffz:rn:::z:
Rlofsfo] [ [ |

4 4 1 3 1 n
ltem Description

0000: Normal end
For other Response codes, refer to Response Code List.

LLE p. 71

Response code

Tag count Count of read tag(s)

System information of the read tags (refer to following page in detail) and Tif information specified
with command.
Each optional value for tif information lines with comma separation.

System information and
TIF information

(Be} 21n29s 10} SpUBWWO dAISN|IXT) puewwod uonediunwwod) ERVIRER
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B System Information Data Format

Information Flag Reserved EPC TID USER ATT Level Bank Lock Bank Lock Bank Lock Bank Lock
Mem-size Mem-size Mem-size Mem-size Read R/W R/W
4 2 2 2 2 2 4 4 4 4
ltem Description

Specifies a lock type of an (password/memory) area intended to be controlled with double digits
code shown as below.

Bit Description Walue
1 Reserved Mem-size 01
2 EPC Mem-size 01
3 TID Mem-size 01
Information Flag 4 User Mem-size 0/1
5 ATT Level 01
6 Bank Lock 01
7 Block Read Lock 01
8 Block Password Read/Write Lock 01
9 Block Write Lock 0N ﬁ
10-16 | RFU oA 3
z
Reserved Mem-size Each area (memory) size b
EPC Mem-size (Unit: word) Q
TID Mem-size 3
User Mem-size S
Attenuate level of ta Q
ATT Level Level specified with ?Set Attenuate level“ command. %-
Represents lock status of each bank with bit. g
Bit Description Walue g
1 User memory ! Pwd read 01 g
2 . Perma lock 0/1 a
3 TID memory Pwd read o Eﬂ
4 ' Perma lock 0/1 ;—’
5 Ull memory ' Pwd read 0N %’
6 Perma lock 0/1 g
7 Access pwd . Pwd R/W oNn g
Bank Lock 8 ' Perma lock 0/1 g
9 User memory , Pwd write 01 3_
10 ' Perma lock 0/1 gh
11 | TID memory ' Pwd write 0/ *
12 ' Perma lock 0/ g
13 Ull memory ' Pwd write 0/1 ]
14 - Perma lock o g
15 Kill pwd ' Pwd R/W 0/1
16 . Perma lock 0/1

Values are specified by "Lock" or "Read Lock" command.

UHF RFID System
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ltem Description

Represents lock status of each block with bit.

Bit Description Walue
1-6 RFU 0
7 U5-Pass User ' Pwd read 01
8 ' Perma lock 0/
9 U4-Pass User ' Pwd read 01
Block Read Lock 10 Perma lock 01
11 U3-Pass User . Pwd read 01
12 ' Perma lock 01
13 U2-Pass User ' Pwd read 01
14  Perma lock o/
15 U1-Pass User Pwd read 01
16 . Perma lock on

Values are specified by "Block Read Lock" command.

Represents lock status of password for each block with bit.

Bit Description Walue
1-6 RFU 0
7 U5-Pass ' Pwd R/W 01
8 ' Perma lock 01
9  |U4-Pass - Pwd R/W 0/
Block Password 10 Perma lock 0/1
Read/Write Lock 11 |U3-Pass . Pwd R/W 0/1
12 ' Perma lock 01
13 U2-Pass ' Pwd R/W 01
14 ' Perma lock 0/1
15 U1-Pass Pwd R/W 01
16 . Perma lock on

Values are specified by "Block Lock" command.

Represents write lock status for each block with bit.

(Be} 21n29s 10} SpUBWWO dAISN|IXT) puewwod uonediunwwod) ERVIRER

Bit Description Walue
1-6 RFU 0
7 U5-Pass User ' Pwd write 01
8 ' Perma lock 01
9 U4-Pass User ' Pwd write 01
Block Write Lock 10 Perma lock o
11 U3-Pass User  Pwd write 0/1
12 ' Perma lock 01
13 U2-Pass User ' Pwd write 01
14 ' Perma lock 0/1
15 U1-Pass User Pwd write 0/1
16 . Perma lock on

Values are specified by "Block Lock" command.

e

N Secure function is supported by certification number at 001AHB1004, 001PVAB1002. The reader which certification
@ { number is 001AHB1001 can not use this function. Also Secure function can only use for the RF tags which supports
cHEGK! Secure RFID protocol. The standard EPC global Class1 Generation 2 RF tags does not work.

UHF RFID System
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Set Attenuat (SATT)

B Command Format
T ]

Command code SP Level SP Lock SP Option 1 SP ---- SP Option n

S‘A|T|T

4 1 1 1 1 1 n 1 1 n

ltem Description
0: Level O (zero)
Level 1-6: RFU
7: Level 1
Lock 0: Level value is not controlled with lock.
1: Level value is set unchangeable permanently.
Option code Description Available Optional Value
-seq Communication sequence | SOC: Single Once
Specifies order of antenna operation with figure 1-4; max 9 characters.
-ant Number of antenna ) ) . )
The figure 1 to 4 is antenna's identical number.
. 0, or from 10 to 2550 in 10msec increments (in DRM off)
-tmo Process time out (msec)

0, or from 10 to 10000 in 10msec increments (in DRM on)

Additional information responded with data
ANT: antenna number
CNT: count of read tags
EPC: EPC code
-tif Additional tag information | PEP: PC bits and EPC code
PER: PC bits, EPC code and CRC
Refer to the Option Details in detail.
N—

(7]
m
(2]
o |
o
=
o

=\ p. 73
-owd Access passud Specifies a password with 8-digit hex number (32-bit word).
P P It is essential unless the value in the area of tag Access Password is zero.
-ptc Tag protocol 1 (Gen2)

B Response Format
T T

Command code Response code SP Tag count SP TIF information

sfafrfe] | | |

4 4 1 3 1 n

ltem Description

0000: Normal end

For other Response codes, refer to Response Code List.
N—

=\ p. 71

Response code

Tag count Count of written tag(s)

Tif information specified with command.
Each optional value for tif information lines with comma separation.

(He} 84n29s 10} SPUBWIWIOD SAISN[OXT) PUBLLWOD UOHEIIUNWWOY)

TIF information

! Secure function is supported by certification number at 001AHB1004, 001PVAB1002. The reader which certification

@ { number is 001AHB1001 can not use this function. Also Secure function can only use for the RF tags which supports
CHES'K! secure RFID protocol. The standard EPC global Class1 Generation 2 RF tags does not work.
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Write Password (WTPW)
B Command Format

Command code | SP Block SP User password SP Option 1 SP - SP Option n
W‘T|P|W number
4 1 1 1 8 1 n 1 1 n
ltem Description
Block number Specifies memory address of the targeted area in the user memory; 1-5.

Specifies password for each user area.The password should be same as the password set

User password
P previously in the password area corresponding to the block number set above.

Option code Description Available Optional Value
-seq Communication sequence | SOC: Single Once
-ant Number of antenna Specifies order of antenna operation with figure 1-4; max 9 characters.

0, or from 10 to 2550 in 10msec increments (in DRM off)

- p i
tmo focess time out (Msec) | 5 #0m 10 to 10000 in 10msec increments (in DRM on)

Additional information responded with data
ANT: antenna number
CNT: count of read tags
EPC: EPC code
-tif Additional tag information | PEP: PC bits and EPC code
PER: PC bits, EPC code and CRC
Refer to the Option Details in detail.
N—

=\ p. 73
-ptc Tag protocol 1 (Gen2)
B Response Format

T R
Command code Response code SP Tag count SP TIF information
wlvlefw] | | |

4 4 1 3 1 n
ltem Description

0000: Normal end
For other Response codes, refer to Response Code List.

LLE\ p. 71

Response code

Tag count Count of written tag(s)

Tif information specified with command.

TIF information
Each optional value for tif information lines with comma separation.

(AN

N Secure function is supported by certification number at 001AHB1004, 001PVAB1002. The reader which certification
@ { number is 001AHB1001 can not use this function. Also Secure function can only use for the RF tags which supports
CHE;’K! secure RFID protocol. The standard EPC global Class1 Generation 2 RF tags does not work.

(Be} 21n29s 10} SpUBWWO dAISN|IXT) puewwod uonediunwwod) ERVIRER
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Setting Command

To set the Reader Status and Reader Settings, following items shall be specified in the SET Reader command
(SETR) and GET Reader command (GETR). The Reader Status is available only for reading data.

Function condition setting of Reader/Writer

B Parameter that can be specified by GETR
(Peculiar information on Reader, Connected state of Antenna, Elapsed time)

Code Name Description Fix Value
MFT | Manufacturer Manufacturer name is read. “OMRON Corporation*
TYP | Type of the reader Product form is read. “V750-BA50C04-US*

XXX-XXX-XXX-X

FWV | Firmware version Version of the firmware is read. SH-MB-FP-CA-Hardware level
SER | Serial number Production number is read. EXXXXXXXX”
MAC | MAC address MAC address is read. 00:00:0A:89:XX:XX

Antenna status

The number of the connected antenna is read.

ATS (Connected Antenna) ex. Antenna #1, Antenna #3 and Antenna #4 are connected: 134 7))
m
e . Time (hh:mm:ss) (max: 9999:59:59) e 2
TTK | Transition time from kick ex. Passage of 34 seconds for 12 minutes: 00:12:34 Transition time g
- 3 - P
OPT | Option number The number of the optional feature that can be used is Option number
read. (comma separated values) 7))
o]
* Support is provided for the firmware version 103-103-104-0 or later. a
3
B Parameter that can be specified by SETR and GETR g
Code ‘ Name ‘ Description Factory setting g
o
Reader Information
RNM | Reader name Name of user definition. (max: 63 characters, ASCII) (None)
RRL | Reader’s role Name of user definition. (max: 63 characters, ASCII) (None)
Ethernet
Port number of use.
PRT | TCP/IP Port 2 ports are used; specified port (command control) and 7090
specified port +1(Web Function).
Name on the network. (max: 63 characters, ASCII) W B
LHN | Host Name Sent to DHCP server when IP is acquired. V750-BA50C04-US
) Network domain name. (max: 67 characters, ASCII)
LDN | Domain Name Sent to DHCP server when IP is acquired. (None)
DHE | DHCP Enable 0: Disable 0: Disable
1: Enable
LIP | LAN IP Address IP address when using static network settings. 192. 168. 1. 200
LNM | LAN Net Mask Subnet mask when using static IP address. 255. 255. 255. 0
LGW | Default Gateway Default gateway when using static IP address. 192. 168. 1 .254
RS-232C
RBR | RS-232C baud rate 9600/19200/38400/57600 (bps) 57600
7:7 bit .
RDT | RS-232C data length 8: 8 bit 7:7 bit
RPB | RS-232C parity bit N: none / O: odd / E: even E: even
. 1: 1 Stop bit . .
RSB | RS-232C stop bit 2: 2 Stop bit 2: 2 stop bit
UHF RFID System
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B Set Reader function (SETR)
This command writes the functional conditions of the command in process into the nonvolatile memory
in the reader. The setting shall be enabled at the upcoming startup.

e Command Format
T

Command code SP | Parameter1 | SP —nen SP | Parameter n

s|elT]n

4 1 n 1 1 n
ltem Description
Parameter 1 SP Parameter 2 SP
\
Setting item = Setting value
Parameter
3 1 n
Setting value is connected by the equal sign(=) and specified the set item.
” Refer to the Function condition setting of Reader/Writer for details of a set item.
m ~—
=\ p. 101
g 12 P
[e]
b4
a
0 * Response Format
o
= T [T
’3 Command code Response code
o S|E|T|R
S [efrfn]l [ [ |
3 4 4
3
m
=
o ltem Description

0000: Normal end
For other Response codes, refer to Response Code List.

LLE p. 71

Response code
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e Command/Response Example
Set Reader function (SETR)

SETR(S)Param1=Value1(S)...(S)ParamN=ValueN<LF>
Command (S): Space code
param: Setting value is connected by equal sign (=) and specified.
Response SETR[RC|<LF>
P [RC]: Response Code

Example 1) When DHCP Enabled is set "ON":
[Tx] SETR dhe=1<LF>
[Rx] SETRO000<LF>

Example 2) When [Host name; V750-BA50C04, IP; 192.168.1.1, and Subnet mask; 255.255.255.0] is set:
[Tx] SETR Ihn="V750-BA50C04" lip=192.168.1.1 Inm=255.255.255.0<L F>
[Rx] SETRO000<LF>

Example 3) When [RS-232C Baud rate; 19200bps, Data length; 7bit, Parity; Even,Stop; 1bit] is set:
[Tx] SETR rbr=19200 rdt=7 rpb=E rsb=1<LF>
[Rx] SETRO000<LF>

Example 4) When the setting parameter is incorrect:
[Tx] SETR abc=111<LF>
[Rx] SETR1421<LF>

UHF RFID System

User's Manual
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B Get Reader (GETR)

e Command Format
T

Command code SP | Parameter1 | SP - SP | Parameter n

clel[T]n

4 1 n 1 1 n

ltem Description

Referred Setting value and Setting item are specified.
Refer to the Function condition setting of Reader/Writer for details of setting item.

LLE\ p. 101

Parameter

* Response Format
T | |

Command code Response code SP | Parameter1 | SP - SP | Parameter n

olefrfn] [ | |

4 4 1 n 1 1 n
(7]
m
<_7| Item Description
] 0000: Normal end
o Response code For\cﬁher Response codes, refer to Response Code List.
=\ p. 71
g {1 § p
=
3
«Q
9 Parameter 1 SP Parameter 2 SP
3
3 \
g Setting it Setti I
etting item = etting value
o Parameter 9 9
3 1 n
Setting value is connected by the equal sign(=) and specified the set item.
Refer to the Function condition setting of Reader/Writer for details of a set item.
,t‘zé p. 101
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e Command/Response Example
Get Reader (GETR)

GETR(S)Param1=Value1(S)...(S)ParamN=ValueN<LF>
Command (S): Space code
param: Setting item is specified by the sign.

GETRIRC](S)param1=value1(S)..<LF>
[RC]: Response Code
(S): Space code
param: Setting item is set by the sign.
value: Setting value is connected by equal sign (=) and specified.
Note: If the setting value includes any space, the space shall be enclosed with double quotation.

Response

Example 1) When [Firmware version;100-100-100-0] is read:
[Tx] GETR fwv<LF>
[Rx] GETR0000 fwv=100-100-100-0<LF>

Example 2) When [Host name; V750-BA50C04, IP; 192.168.1.1, and Subnet mask; 255.255.255.0] is read:
[Tx] GETR Ihn lip Inm<LF>
[Rx] GETR0000 Ihn="V750-BA50C04" lip=192.168.1.1 Inm=255.255.255.0 <LF>

(7]
m
(2]
o |
o
=
o

Example 3) When [RS-232C Baud rate; 19200bps, Data length; 7 bits, Parity; even, and Stop; 1bit] is read:
[Tx] GETR rbr rdt rpb rsb<LF>
[Rx] GETR0000 rbr=19200 rdt=7 rpb=E rsb=1<LF>

puewwo? Bunles
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SECTION 5
Command Line Interface

Operation Setting

Specifying following option in the operation setting command (SETO) or operation read command
(GETO) enables to set or read the reader's operation settings.

Operation setting

Code ‘

Name

Description

Factory setting

Command Entry

RIF

Response Interface

It specifies make a response after the registration
command is executed replying ahead.

0: None

1: Ethernet

2: RS-232C

1: Ethernet

IEC

Initial Executed Command

Format: Function(S)"Command"
(S): Spase code

Function (One digit)
0: unregistered
1: execute command

"Command"
Command to be execute

ex. "RDID -seq SOC -tmo 500"
- Max: 255 characters, ASCII
- Note: This setting value has double quotation marks.

(None)

Command Entry

IN1

Input port #1 function setting

Format: Function(S)Timing(S)"Command"

Function (One digit)
0: None
1: Command execution

Timing (One digit)
0: Startup (Fixed)

"Command"
Command to be execute

ex. "RDID -seq SOC -tmo 500"

- Max: 255 characters, ASCI|

- Note: This setting value has double quotation marks.

- Note: Only when the Function is specified with "1", set
the Timing and the "Command".When the Function
is specified with "0", executed "Command" data is
saved and response data is returned.

(None)

IN2

Input port #2 function setting

Same as IN1

(None)

IN3

Input port #3 function setting

Same as IN1

(None)

IN4

Input port #4 function setting

Same as IN1

(None)

UHF RFID System

106 User's Manual




SECTION 5

Command Line Interface

Code

Name

Description

Factory setting

Programmable Output

oT1

Output port #1 function setting

Format: Timing(S)OutputTime(S)Condition

Timing (One digit)
00:None
(User input)
11:RUN output
(The reader is running normally.)
12:ERR output
(The reader stopped with error.)
20:COM output
(The reader is communicating.)
2n:ATn Current antenna(s) (n=1 to 4)
(The reader is communicating with specified
antenna)
31:NML
(Evaluated normal completion)
32:ERC
(Evaluated completion with error occurring)

Output Time
10 t0 9990 [ms]
0 (Status kept until upcoming evaluation.)
- Note: Output time is effective only for NML/ ERC setting.

Condition

- Note: Output time is effective only for NML/ ERC setting.

- Note: If the condition is omitted, output signal shall be on
without condition.

* Refer to the following list.

(None)

oT2

Output port #2 function setting

Same as OT1

(None)

oT3

Output port #3 function setting

Same as OT1

(None)

oT4

Output port #4 function setting

Same as OT1

(None)

UHF RFID System
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The format of status judgment expression
1) If the NML mode is specified in output function setting, you can set conditions by using the following format.

Condition A Comparison symbol data "DAT": data to be read
Condition B "TCT": tag count to be read
Comparison operators (1) When comparison symbol data is "DAT":

"==": Left side data is equal to right side data.
"I=": Left side data is not equal to right side data.

(2) When comparison symbol data is "TCT":
"==": Left side data is equal to right side data.
"I=": Left side data is not equal to right side data.
">=": Left side data is bigger than right side data.
"<=": Left side data is smaller than right side data.

Comparison data (1) When comparison symbol data is "DAT":

XXXX... [Hex] (X:0to9,AtoF)

* "“"'mark is a wild card

* When the data length is different, the result shall be incorrect.

* When the command has -tif option, comparison symbol data "DAT" has
all tag information that the reader read.

* When comparison symbol data is ",", specify with "*" mark.

(2) When comparison symbol data is "TCT":0 to 999

Logical operator "&": AND operator

Format: condition A & condition B
"|": OR operator

Format: condition A | condition B

* If there is no condition to be set, the output signal shall be on after normal end.
* If there is no condition to be set or condition (A) is set, condition (B) shall not be included in the
setting.

Ex.) When the read data is 12bytes (24character) and the characters from 5th to 8th in it is "0000" or
when the number of tags is 8 or more:
IIDAT::****0000****************/TCT>:8ll

puewwo?) bumes EINIREL

2) If the ERC mode is specified for output function setting, you can set conditions with the following format.

Condition Comparison symbol data | "DAT": error code
(Two characters from the head in error code.)
- "TCT" is not supported.

Comparison operators "==": matched

When the error code is in specified error code list:
"I=": unmatched

When the error code is not in specified error code list:

Comparison data It specifies error codes for comparison in series.
(Max 6 error code can be specified.)
ex. "7071"see

* If there is no condition to be set, the output signal shall be on after normal end.

Ex.) When communication error (Error code is 70xx) or verify error (Error code is 71xx) has been occurred:
"DAT ==7071"

UHF RFID System
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B Set Operation (SETO)
This command is to write operation conditions into the nonvolatile memories in the reader. The new
setting shall be enabled at the upcoming startup.

e Command Format
[T 1

Command code SP | Parameter n

S‘E|T|O

4 1 n
ltem Description
Setting item = Setting value
n
Parameter 3 1
Setting value is connected by the equal sign(=) and specified the set item.
Refer to the Operation Setting for details of setting item.
dé} p. 106
(7]
m
(2]
o |
(®]
* Response Format z
T T

Command code Response code g’
slefrjo] [ | | =
3
4 4 «Q
(@)
o
— 3
ltem Description 3
Y
3
Q

0000: Normal end
For other Response codes, refer to Response Code List.

LL\% p. 71

Response code
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e Command/Response Example
Set Operation (SETO)

SETO(S)param=value<LF>
(S): Space code

Command param: Setting item is specified by the sign.
value: Setting value is connected by equal sign (=) and specified.
Response SETO[RC]<LF>

[RC]: Response Code

Example 1) When the Response I/F after command execution is set RS-232C:
[Tx] SETO rif=2<LF>
[Rx] SETO0000<LF>

Example 2) When the executed command at the start up is set as ["RDID -ant 122322 -tmo 100"]:
[Tx] SETO iec=1 "RDID -ant 122322 -tmo 100"<LF>
[Rx] SETO0000<LF>

Example 3) When Input 1 function setting is set as [Command execution, start up edge, "RDID -ant 122322

@ -tmo 100"] :

9 [Tx] SETO in1=1 0 "RDID -ant 122322 -tmo 100"<LF>

2 [Rx] SETO0000<LF>

o Example 4) When output 3 function setting is set as [Signal is on for 2 seconds] when the executed
%"’- command is finished normally, the read data is 12bytes(24characters) and the 5th to 8th
‘?, data is "0000":

g [Tx] SETO 0t3=31 2000 dat=="""*0000**************¢| F>

g [Rx] SETO0000<LF>

=

Q

Example 5) When output 4 function setting is set as [Signal is on for 1 second] if tag count is 10 or less:
[Tx] SETO ot4=31 1000 TCT<=10<LF>
[Rx] SETO0000<LF>

Example 6) When output 2 function setting is set as [Signal is on for 1 second] if both conditions on
example 5 and 6 are fulfilled:
[Tx] SETO 0t2=31 1000 DAT=="***0000****************& TCT<=10<LF>
[Rx] SETO0000<LF>

Example 7) When output 2 function setting is set [Signal keep on when ERC (Communication error)]:
[Tx] SETO 0t2=32 O<LF>
[Rx] SETO0000<LF>

Example 8) When output 2 function setting is set as [Signal is on for 2 seconds] if any code error of
71xx, 72xx or 7Axx is occurred:
[Tx] SETO ot2=32 2000 71727A<LF>
[Rx] SETO0000<LF>

Example 9) When output 1 function setting is deleted:
[Tx] SETO ot1=00<LF>
[Rx] SETO0000<LF>
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B Get Operation (GETO)

This command allows the reader to read the current operation conditions. Even after setting operation
command (SETO) is executed, the old information shall be read out unless the reboot is completed.

e Command Format
[T 1

Command code SP | Parameter n

G‘E|T|O

4 1 n

ltem Description

Parameter can be specified only by one item.
Referred Setting value and Setting item are specified.
Parameter Refer to the Operation Setting for details of setting item.

LLE p. 106

* Response Format

(72}
[ | | 3
Command code Response code SP | Parameter n g
G|E|T|O =z
lefrfo] | | | z
4 4 1 n
(7
1]
=
ltem Description >
«Q
0000: Normal end o
i o
Response code For \o/ther Response codes, refer to Response Code List. 3
d £§ p. 71 3
Q
3
o
Setting item = Setting value
3 1 n

Parameter
Setting value is connected by the equal sign(=) and specified the set item.

Refer to the Operation Setting for details of setting item.

LLE p. 106
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e Command/Response Example
Get Operation (GETO)

GETO(S)param<LF>
Command (S): Space code
param: Setting item is specified by the sign.

GETO[RC](S)param=value<LF>
[RC]: Response Code
(S): Space code
param: Setting item is specified by the sign.
value: Setting value is connected by equal sign (=) and specified.
Note: If the setting value includes any space, the space shall be enclosed with double quotation.

Response

Example 1) When executed command is read at startup:
[Tx] GETO iec<LF>
[Rx] GETO0000 iec=1 "RDID -ant 122322 -tmo 100"<LF>

Example 2) When Input 2 function setting is never registered:
[Tx] GETO in2<LF>
[Rx] GETO0000 in2=0 O<LF>

Example 3) When Input 1 function setting is read:
[Tx] GETO in1<LF>
[Rx] GETO0000 in1=1 0 "RDID -ant 122322 -tmo 100"<LF>

Example 4) When Input 3 function setting is read but the setting is not alive:
[Tx] GETO in3<LF>
[Rx] GETO0000 in3=0 0 "RDID -seq MOC -ant 123"<LF>

puewwo?) bumes EINIREL

Example 5) When Output 4 function setting is never registered:
[Tx] GETO otd4<LF>
[Rx] GETO0000 0t4=00 O<LF>

Example 6) When Output 1 function setting is read:
[Tx] GETO ot1<LF>
[Rx] GETO0000 0t1=31 2000 DAT==">***0000****************<| F>

Example 7) When Output 2 function setting is read and the setting is not alive:
[Tx] GETO ot2<LF>
[Rx] GETO0000 0t2=00 2000 DAT==">***0000****************<| F>

UHF RFID System
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Communication Settings

To set the conditions to communicate with tags, following items shall be specified in the SET
Communication command (SETC) and GET Communication command (GETC). Specifying following
option allows the reader to set or read the communication condition. To write the setting data into the
nonvolatile memories in the reader, SAVE command (SAVE) shall be executed.

Code Name ‘ Description ‘ Factory setting
RF Control
Session value of SOC/MOC sequence
Gen2 Session value #1 0/1/2/3
881 | In case of Once Mode sequence | Refer to the Session Setting for details of Session. 0
(Gen2)Session-Once ,l\;\ p. 46
Session value of SRP/MRP sequence
Gen2 Session value #2 0/1/2/3
SS2 | In case of Repeat Mode sequence | Refer to the Session Setting for details of Session. 2
(Gen2)Session-Repeat N—
(t :} p. 46
PW1 | UHF power level at port #1 The output value of the antenna is set. 31.5 (dBm)
PW2 | UHF power level at port #2 Same as PWA1 31.5 (dBm)
(7]
PW3 | UHF power level at port #3 Same as PW1 31.5 (dBm) g
PW4 | UHF power level at port #4 Same as PW1 31.5 (dBm) g
=z
Baud rate from tag is set. )

CMD | Communication mode 0: Normal mode 0: Normal mode

(2]

1: Dense reader mode (DRM) ]

~—

EPC word length (total word length of PC+EPC) of tag for 5

the communication is specified. (?)

Refer to the Gen2 Tags Memory Map for details g

N—
=\ p. 32

EWL | EPC word length LLA " 0: Auto mode g
0: Auto mode g_

1 to 32: Fixed length mode

Auto mode judges the EPC word length from the automatic
operation while communicating with tag.

Filtering
0: None
1: Filter1 only
FTE | Filtering enable 2: Filter2 only 0: None

1&2: Filter1 and Filter2
1|2: Filter1 or Filter2

Format:
FilterType(S)MemBank(S)Pointer(S)Length(S)Value
FilterType: O (fixed)

MemBank: 0 to 3

Pointer: 0 to 9999 (bit) *1

FT1 | Filtering condition #1 Length: 1 to 255(bit) (None)
Value: XXXX...
Set longer bits than the bits specified in the "Length" with 2-
digit hexadecimal number ("0" to "F"). Max: 64 characters.
The most significant bit is a Pointer of the Value.
FT2 | Filtering condition #1 Same as FT1 (None)
Smoothing
Prevents repeat read Buffer Size is set.
SBF | smoothin pbuﬁer oze) 0: Disable 0: Disable
9 1 to 999: Enable (Buffer Size)
. 0: Disable .
ONR | Omit no tag response 1- Enable 0: Disable

*1 In firmware versions earlier than 103-104-103-0, the programmable range is 0 to 255(bit).
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B Set Communication (SETC)
This command writes the communication settings in the reader. While the command is being executed,
setting conditions in the reader are changed. To write the setting data into the nonvolatile memories in
the reader, SAVE command (SAVE) shall be executed. The new setting shall be enabled at the
upcoming startup.

e Command Format
T ]

Command code SP | Parameter1 | SP - SP | Parameter n

S‘E|T|C

4 1 n 1 1 n
ltem Description
Parameter 1 SP Parameter 2 SP
\
Setting item = Setting value

r‘ﬁ Parameter
9 3 1 n
2 Setting value is connected by the equal sign(=) and specified the set item.
e Refer to the Function condition setting of Reader/Writer for details of a set item.
o dé} . 101
% p.
3
«Q
o
S * Response Format
3 T T
g Command code Response code
Q

slefrje] [ | |

4 4
ltem Description

0000: Normal end
For other Response codes, refer to Response Code List.

LLap.ﬂ

Response code
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e Command/Response Example

Set Communication (SETC)

SETR(S)Param1=Value1(S)...(S)ParamN=ValueN<LF>
(S): Space code
param: Setting value is connected by equal sign (=) and specified.
value: Setting value is connected by equal sign (=) and specified.
Note:
* It specifies a parameter connecting a setting item to a setting value. (‘'The setting item does not
have to be prepended with ' -' .)
* No space shall be put in from the beginning of the setting item to the end of the setting value
Command unless setting item is ft1 or ft2.
oIf you specify ft1 and ft2 for filtering, set ft1, ft2 and fte at one sequent action. ft1 and ft2 shall be
always followed by Filtering Enable (fte). If you specify them in one command SETC, firstly put ft1
and ft2 then fte in order. If you change the filtering conditions with ft1 and/or ft2, the filtering
function will be temporarily Disabled.
« If the setting item is ft1 or ft2, the five items shall be specified with space separation between
each item. Instead of space, enclosing double quotations is not allowable.
* In a single command, multiple setting items can be specified by separating with space. 2 or more
character spaces are acceptable for indicating separation.

SETC[RCJ<LF>

Response [RC]: Response Code
rtﬁ
9
Example 1) When [Antenna port #1 power; 22.5, Gen2 session for Once Mode Reading; 1] is g
specified:
[Tx] SETC pw1=22.5 ss1=1<LF> %
[Rx] SETCO000<LF> é’
(01
Example 2) When [Filter; 1 or 2, Filter1's Bank; 1, Pointer; 32, Length; 2, Data; CO(11b), Filter2's Bank 3
1, Pointer; 64, Length;16 ,Data; 125A(00010010 01011010b)] is specified: §
[Tx] SETC ft1=0 1 32 2 CO<LF> o
[Rx] SETC0O000<LF>
[Tx] SETC ft2=0 1 64 16 125A<LF>
[Rx] SETC0000<LF>
[Tx] SETC fte=1/2<LF>
[Rx] SETC0000<LF>
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B Get Communication (GETC)
This command allows the reader to read the current communication conditions. Just after SET
Communication command (SETC) is executed, new information shall be read out.

e Command Format
T ]

Command code SP | Parameter1 | SP - SP | Parameter n

G‘E|T|C
4 1 n 1 1 n

ltem Description

Referred Setting value and Setting item are specified.
Refer to the Function condition setting of Reader/Writer for details of setting item.

LL‘% p. 101

Parameter

* Response Format
T T

r‘ﬁ Command code Response code SP | Parameter1 | SP -— SP | Parameter n
0O
3 alefrfe] | | |
g 4 4 1 n 1 1 n
(3]
w 37
® ltem Description
=
5 0000: Normal end
«Q !
o Response code For Sher Response codes, refer to Response Code List.
) d £§ p. 71
3
3
D
=]
o Parameter 1 SP Parameter 2 SP
A
Setting item = Setting value
Parameter
3 1 n

Setting value is connected by the equal sign(=) and specified the set item.
Refer to the Function condition setting of Reader/Writer for details of a set item.

Lﬁa p. 101
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e Command/Response Example

Get Communication (GETC)

GETC(S)Param1=Value1(S)...(S)ParamN=ValueN<LF>

Command (S): Space code
param: Setting item is specified by the sign.

GETC[RC](S)[Param1=Value1](S)..(S)[ParamN=ValueN]<LF>
[RC]: Response Code
[ParamN=ValueN]: Setting item and value
(S): Space code
param: Setting item is set by the sign.

Response value: Setting value is connected by equal sign (=) and specified.

« If multiple items are specified, the reader shall return response with connecting specified items to
the setting values with equal in the specified order. Alphabetical characters included in the item
name in the response shall be small characters.

* If the setting item is ft1 or ft2, the five items shall be returned with space separation between
each item. Double quotations shall not be used for enclosing.

Example 1) When [Antenna port #1 UHF power, Gen2 session value for Once Mode Reading] is read out:
[Tx] GETC pw1 ss1<LF>
[Rx] GETC0000 pw1=10 ss1=1<LF>

Example 2) When [Filter setting, Filter condition 1, Filter condition 2] is read out:
[Tx] GETC fte ft1 fi2<LF>
[Rx] GETCO0000 fte=1&2 ft1=0 1 8 2 CO ft2=0 1 20 16 125A<LF>

UHF RFID System
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B Save communication setting (SAVE)
This command allows the reader to write communication setting into the nonvolatile memories in the
reader. If SET Communication command (SETC) is executed and then the reader is started up without
executing this command (SAVE), new setting will be abandoned.

e Command Format
[T ]

Command code
s|av|e
4

* Response Format
T T

Command code Response code

sfafjvie] | | |

4 4
ltem Description
r‘ﬁ 0000: Normal end
g Response code For Sher Response codes, refer to Response Code List.
o 1B P71
a
8
= » Command/Response Example
"g Get Communication (GETC)
g Command SAVE <LF>
g Response SAVE[RCJ<LF>
3_ [RC]: Response Code

Example 1) When communication setting is saved (New setting is written into the nonvolatile memory):
[Tx] SAVE<LF>
[Rx] SAVEOOOO<LF>
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Control Command

Initialize setting (INIT)

This command initializes all setting of reader to the factory default setting. All settings shall be written
into the inner nonvolatile memories. After executing this INIT command, the reader requires reboot.

B Command Format

Command code

B Response Format

T T
Command code Response code
s fede ] [
4 4
ltem Description

0000: Normal end
For other Response codes, refer to Response Code List.

LLE\ p. 71

Response code

B Command/Response Example
Initialize setting (INIT)

Command INIT<LF>
Response INIT[RC]<LF>
P [RC]: Response Code

Example 1) All setting of reader is initialized to the factory default setting:
[Tx] INIT<LF>
[Rx] INITOOOO<LF>

UHF RFID System
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Stop the repeating operation (STOP)

This command instructs the reader to stop the operation in process.

B Command Format
[T ]

Command code

S‘T|O|P

4

B Response Format
T T

Command code Response code
s|rfofe] [ | |
4 4

ltem Description

0000: Normal end
For other Response codes, refer to Response Code List.

,-‘ﬁ Response code N

g d £§ p. 71

o

=z

a

Q B Command/Response Example
=]

g" Initialize setting (INIT)

6 Command STOP<LF>

o

3 STOP[RCJ<LF>

3 Response [RC]: Response Code
E

o

* The communication process is not running in the reader, the error is returned [Code: 1500].

Example 1) When the reader stops multi-repeat communication:
[Tx] RDID -seq MRP -ant 12 ---- Read ID command is started under multi-repeat mode.

[Tx] STOP<LF>
[Rx] STOP0O00O<LF>

UHF RFID System
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Reset (RSET)

This command reboots the reader after the reader returns the response that the command has
received. When it is connected via Ethernet, it is disconnect the network connection before rebooting.

B Command Format
[T ]

Command code
RIE|s|T
4

B Response Format
T T

Command code Response code

rlefs|r| [ ] |

4 4

ltem Description
0000: Normal end ﬁ
Response code For Sher Response codes, refer to Response Code List. g
d E§ p. 71 z
a
(@)
S
B Command/Response Example 3
Initialize setting (INIT) Q
Command REST<LF> 3
Response REST[RCJ<LF> g
P [RC]: Response Code 3_

Example 1) Reboot the reader:
[Tx] REST<LF>
[Rx] REST0000<LF>
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External Input Output control (EXIO)

This command allows the reader to output ON/OFF to the output terminal and read an input terminal
status. If output port(s) is connected to the device(s) that is not used for general purpose, the reader
ignores ON/OFF output for the port(s). If output setting value is omitted, the reader shall read the input
and output status.

B Command Format

Command code SP ouT
E‘X|I|O 1‘2|3‘4
4 1 4
ltem Description

The output signal of OUT1 to 4 is set.
OUT1to 4 0: OFF, 1: ON, *:
It is possible to omit (The output change of OUT is not done when omitting it).

B Response Format

@ T T
5 Command code Response code SP IN SP ouT
o E‘X|I|O | ‘ | 1|2‘3|4 1|2‘3|4
-4
o 4 4 1 4 1 4
(@)
o . .
'.?," Item Description
=] 0000: Normal end
O .
o Response code For\cﬁher Response codes, refer to Response Code List.
3 d E§ p. 71
3
m
3_ IN State of IN1 to 4
0: OFF, 1: ON
State of OUT1 to 4
out 0: OFF, 1: ON
UHF RFID System
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B Command/Response Example

External Input Output control (EXIO)

EXIO<LF> (For input/output port status read)
EXIO(S)OutputSignal<LF> (For output status specifying)

(S): Space code

OutputSignal: For OUT1-4, values are set with four characters

Command

(left to the right; 1-4)
(0:OFF / 1:ON / *:Don't care)
EXIO[RC](S)[InputSignal](S)[OutputSignal]<LF>
[RC]: Response Code 0000: Fixed
(S): Space code
[InputSignal]: For IN1-4, signal values 0 or 1 are set with four characters

Response (left to the right).

[OutputSignal]: For OUT1-4, signal values 0 or 1 are set with four characters
(left to the right).

(0:OFF / 1:0ON)

Example 1) When [Output 1; High, Output 2; Low, Output 3; High, Output 4; Low] is specified:
[Tx] EXIO 1010
[Rx] EXIO0000 1111 1010

Example 2) When [Getting I/O status] is specified:
[Tx] EXIO<LF>
[Rx] EXIO0000 1011 1001<LF>
(From the left side, the following status is shown; IN1...IN4, OUT1...0UT4)

(7]
m
(2]
o |
o
=
o

puewwo?) [04juU0)
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Good Bye (GBYE)

This command enables to shut down connection with Ethernet. After the reader received the
command, it returns the response that the command has received. And the network connection is
disconnected after 1 second.

B Command Format
[T ]

Command code
G ‘ B | Y | E
4

B Response Format
T T

Command code Response code

als|vie| [ | |
4 4

ltem Description

0000: Normal end
For other Response codes, refer to Response Code List.

LLE p. 71

Response code

B Command/Response Example
Good Bye (GBYE)

Command GBYE<LF>
Resbonse GBYE[RCJ<LF>
P [RC]: Response Code

Example 1) Disconnect the Ethernet connection between host and the reader.
[Tx] GBYE<LF>
[Rx] GBYEOOOO<LF>

UHF RFID System
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Request Resend (RRES)

This command instructs the reader to re-send the latest response data that has been sent. This
command shall not be accepted when the other command such as Repeat mode is being processed.

B Command Format
[T ]

Command code
JREE
4

B Response Format
T | |

Command code Response code The latest response

Rirjels] | | |
4 4

ltem Description

0000: Normal end
For other Response codes, refer to Response Code List.

LLE:\ p. 71

Response data The response data that replies immediately before is set.
immediately before

Response code

B Command/Response Example

Request Resend (RRES)
Command RRES<LF>

Response The latest response

* If there is no the latest response data, the error is returned [Code:1500].
* When the communication mode is SRP/MRP, it can be accepted. But if the timeout value is so small
that the reader may not identify various responses returned continuously.

Example 1) When the host requests to resend the response for the successful single ID read
command (RDID -seq SOC -ant 1 -tif EPC,ANT) that has been executed most lately:
[Tx] RRES<LF>
[Rx] RDID0000 001 FFFFEEEEDDDD8CE2BBBB1073,1<LF>

UHF RFID System
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Test System (TEST)

This command instructs the reader to return the reader status data and the exact data message just
after receiving it from the host. It is to test a communication line and to get reader status.

B Command Format
[T 1

Command code SP Test data

T‘E|S|T

4 1 n

ltem Description

Test Data The test data that turns is set.

B Response Format
T T T

Command code Response code SP Reader Status SP Test Data
lefsit] [ ] ] | [
4 4 1 2 1 n

ltem Description

0000: Normal end
For other Response codes, refer to Response Code List.

Lt:i\ p. 71

The reader writer's operation is shown.
Reader Status 00: Stand-by state, 10: Communication processing,
3X: Setting value error, 4X: System error, 90: Safe mode

Response code

puewwo?) [041u0) ERIEER

Test Data The test data that turns is set.

B Command/Response Example
Test System (TEST)

TEST(S) TestData<LF>
TestData: Given string

TEST[RC](S)[ReaderStatus](S)[TestData]<LF>
[RC]: Response Code
[ReaderStatus]: Reader's status code
00:Waiting for command

Response 10:Communicating

3x:Setting error

4x:System error

90:Running on Safe Mode

[TestData]: Same data as command parameter

Command

Example 1) When test data "uhf rfid" is entered to check a communication status between the host and
the reader:
[Tx] TEST uhf rfid<LF>
[Rx] TEST0000 00 uhf rfid <LF>

Example 2) The reader's status check:
[Tx] TEST<LF>
[Rx] TEST0000 00<LF>

UHF RFID System
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Noise monitoring (NOIS)

This command is to check the noise level of the specified antenna.

B Command Format

Command code

N‘O|I|S

(1) | SP | (2)

4

SECTION 5

Command Line Interface

ltem

Description

mode

(1) Noise level measurement

Noise level measurement mode

0: fixed

(2) Antenna port number

The number of the antenna port where the noise level measurement is set.

B Response Format

Command code

N‘O|I|S

Response code

SP

Ch1

SP

Ch2

SP

Noise Level

Noise Level

Ch9

Noise Level

4

4

8

8

8

Item Description

(7]
m
(2]
o |
o
=
o

0000: Normal end

For other Response codes, refer to Response Code List.
N—

=\ p. 71

Response code

Noise level of each channel.

The noise level of one channel is displayed by eight digits.
XXXXXXXX: The larger the value is, the higher the noise level is.
Ch1 ) ’ - . . )
When the value at the noise level is converted dBm, it is possible to convert it by the following
expression.

20 Log(10)(Noise Level) — 135[dBm]

* This conversion is a standard. Therefore, it uses it as a rough estimate.

puewwo?) [04juU0)

B Command/Response Example
Noise level check (NOIS)

NOIS(S)Mode(S)Antenna<LF>
(S): Space code
Mode: noise level measurement mode (O: fixed)
Antenna: the port number of antenna (1-4) that is to check the noise level.

NOIS[RC](S)[ch1 and ch2](S)[ch3 and ch4](S)*e*(S)[ch49 and ch50]<LF>
[RC]: Response Code
(S): Space code
[ch1 and ch2] to [ch49 and ch50]: Noise level of each communication channel.
*The response data has a noise level every 2channels(1MHz band,1ch and 2ch, 3ch and 4ch,
..,49ch and 50ch).
*1ch means 902.75MHz, 2ch means 903.25MHz, 3ch means 903.75MHz, ..., 50ch means
927.25MHz

Command

Response

* To convert the response data to dBm, put them into the following formula;
20 log10 (response value) - 135. (The derived value should be used only as a guide.)

Example 1) Noise level check for the antenna port 1:
[Tx] NOIS 0 1<LF>
[Rx] NOIS0000 0000032A 00000345 000003B9 000003EO ... 00000339<LF>

UHF RFID System
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Undefined Command

lllegal Command (ICMD)

B Response Format
T | |

Command code Response code
fefulo] | | |
4 4

ltem Description

0000: Normal end
For other Response codes, refer to Response Code List.

LLap.ﬂ

Response code

puewwo) paulepun EIIRER
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4 Using the Browser-Based Interface

130

4| Option Mode

131

4| Safe Mode

145

9 NOILO3S
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Using the Browser-Based Interface

You can display and operate the reader's Web interface by accessing the reader's IP address (the default is
192.168.1.200) via Web browser enabled Java (TM) Runtime.

Only one user can access to this web interface at a time. When a user-A is operating via web interface and if
another user-B accesses to the same reader, only the user-B can operate it.

B Composition of status screen and other menu buttons
The menu buttons are located above on the opening status windows. You can choose other operation
menu by clicking this menu buttons. The menu buttons are shown as below.

Status ‘ ‘ Reader Settings ‘ ‘ Comm. Settings ‘ ‘ Operation Settings ‘ ‘ Comm. Test ‘ ‘ Utility

http://192.168.1.200

/2 V750 BASOCO4-US - Wi/iows Internet Explorer

Ppplet BaseAppiet started Cancel

Because the command can be operated from two or
more menu panels, the case of a command execution
not acceptable is displayed as a warning.

It is possible to shift only for OK.

o e 2
% o | @uroeasocorus F) - [resoe - () Teals - @)
OMRON Firmmare Update
| | e sonnse | comm senince [opertansennss] comm st | vy |]
| S— —
%) Reader Status
m
2 | When other menus are displayed, it clicks. |
o
Product Type V750-BA50C04-US
4
i Firmware Version 101-101-102-0
Serial Number 0000000
MAC Address 00:00:0A:89:03:5B
e
5' Valid Antenna(s) 1234
(o] Operation Status Ready -
p— TCP/IP C: i No C Vi#50 Operation Warning
g Latest Comm.
Source
E chneand The web operation might affect the control
(o) Result from command line interface (Ethernet/RS-2320).
5 Opetration Time 00:00:57
(1]
=
W
Y]
[72]
[
Q
—
=
-
3
D
(2]
(1]
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Option Mode
Status

OMRON Fimare Lot
|ReaderSemngs| Carmm. Seftings |Operat\0n Semng3| Camm. Test Uility |
Reader Status
(1 )__ Reset Systern |
Product Type V750-BA50C04-US When the system is
reset, it clicks.
Firmware Yersion 103-103-104-0
Serial Number 0000000
MAC Address 00:00:0A:89:03:01
Valid Antenna(s) 1234
Options 1
Operation Status Ready
TCP/IP Connection No Connection
Latest Comm.
Source
Command
Resuit .
Operation Time 02:29:19 g
o |
2
Note1: (1) is a display area in the state. o
(@]
=
Item Description Note o
Product Type Type name of the product Fixed data ;
V750-BA50C04-US o
Q
Firmware Version Firmware version currently installed in the reader. Stable data if not updated firmware o
XXX-XXX-XXX-X
Serial Number Unique number for product set in the factory. Fixed data
MAC Address The reader's MAC address. Fixed data
Valid Antenna(s) Antenna(s) the reader has detected at start-up. Stable data that does not change
- In blue: valid after start-up
- In light gray: invalid
Options Indicates effective options Support is provided for the firmware
version 103-103-104-0 or later.
Operation Status Indicates the reader's status with the following code. See below the Error code list for
- Ready: waiting for command detail. (*1)

- Communicating: command being executed
- Setting Error - XXX(YY): Setting Error occurred
- System Error (ZZ): system error occurred

TCP/IP Connection Indicates TCP/IP port connection status: No Connection /
Connected
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Item Description Note

Latest Communication | Indicates "Active" in orange if a command is being executed.
(Latest Comm.)

Source Interface name of command execution source. It indicates the current command
Ethernet / RS-232C / IN1/IN2/ IN3 / IN4 / Web status by using command I/F
(Ethernet/RS-232C) or the other
registered command.
Command The command code that is being executed. It indicates the executed command.
Ex.) RDID -ANT 1 -TMO 1000
Result Executed result (Command, response code, and the number | After communication completed, the
of tags) response are shown. It remains
Ex.) RDID0000 001 blank if the command is being
executed or has not been executed
yet.
Operation time Time past after start up. Time starts with "00:00:00"at the
Ex.) 01:23:45. start-up.

If the time exceeds 9999:59:59, the
indication returns "00:00:00".

Note2:Error code detail for the reader status (Note1)
In case of Setting Error, the error cause is shown by both character and its code

Status code (YY) Description (XXX) Error type
31 DHCP Server DHCP Server error
@ 33 Comm. Settings Communication setting error
2 35 Comm. Settings Communication setting error
o
=z 36 Operation Settings Operation setting error
(<]
o 37 Reader Settings Reader setting error
o
=
o
S
=
[*]
Qo
o
UHF RFID System
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Reader Settings

OMRON

Status ‘ Reader Settings Comm, Settings

Operation Settines

Firmware Update

Comm, Test Ltility |

Reader Settings

Reader Information

Save |

(1 )_- Reader Mame [GateReadert
Reader Role [Gate T Click to enabled the
settings.
Ethernet
Hast Mame |W50-Reader1
Comain Mame |
DHCP * OFF 0N
(2)_- IF Address |1 92168.1.200
Subnet Mazk |255.255.255.D
Gatemay [152 7681 264
TGPAIP Part 7090
R5-232C
Baud Rate [bps] 9500 19200 " 38400 & 57800
(3)—' Data Bits w7 8
Farity Bit & Even " Odd " Mone
Stop Bitlz? 1 2
(1) Reader Information
Item Description The range of the set code Default
Reader Name Reader name defined by its user. Represented with from 1 to 63 ASCIl | (None)
characters.
Reader Role The role of the reader defined by its Represented with from 1 to 63 ASCIl | (None)
user. characters.
(2) Ethernet
Item Description The range of the set code Default
Host Name Name to refer the host in the network | Represented with from 1 to 63 ASCIl | V750-BA50C04-US
characters.
Domain Name Domain name in the network Represented with from 1 to 67 ASCIl | (None)
environment for the reader. characters.
DHCP Whether the reader uses DHCP serve | Disabled / Enabled Disabled
or not.
IP Address IP address of the reader 192.168.1.200

Subnet Mask

The reader's subnet mask address.

255.255.255.0

Gateway The reader's Gateway address. 192.168.1.254
TCP/IP Port Port number of command interface. 1025 to 65534 7090
(3) RS-232C

Item Description The range of the set code Default
Baud Rate (bps) Communication speed 9600 / 19200 / 38400 /57600 57600
Data Bits Communication data length 7/8 7
Parity Bit Parity bit Even / Odd / None Even
Stop Bit(s) Stop bit 1/2 2

UHF RFID System
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Communication condition Settings

OMRON Simsers b
Click to enabled the
Status | Reader Settings | ‘Operalinn settings.. Utility

Communication Setting§ [

[RF Control 2N |
Antenna Power  ANT1:[31.5 AMTZ:[31.5 AMTZ[31.5 AMTA:[31.5
(1 )— Session soomocln = SRPMRP [ =] g:zf;‘;s;‘{i:‘he settings
Mode * Mormal " DRM
EPC word len [
[Filtering
Filter Selection [T ANDZ |
Filter! Bank 0 &1 2 (73
2 Poirter 8 Lengthibity[32
( )_ Data  [4205CC01
Filter: Bank 0 1 ©z @3
Pointer I Lengthibity B4

Data  |BABADDOD3A0TFFFT

moothing

(3)— Srnaothing Buffer  [100

Omit Response @ Disable  © Enable

(7))
m
(9]
o |
o
z (1) RF Control
o Item Description The range of the set code Default
'g._ Antenna Power Power (dBm) of each antenna (from 1 | 10.0 to 32.0 Every antenna: 31.5
g to 4) (Truncate by 0.5.
= Ex. 10.3 is truncated to 10.0 and 10.8
8_ is truncated to 10.5.)
® Session Session number of Gen2 protocol. 0/1/2/3 SOC/MOC -0
(set for Multi sequence and Single SRP/MRP - 2
sequence respectively)
Mode Communication mode Normal / DRM Normal
EPC word len EPC word length 0 to 32 (Step: 1) 0

* The range of antenna output power is different on each the reader which has different certification
number. The certification number is shown on product label attached the reader.

UHF RFID System
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(2) Filtering
Item Description The range of the set code Default
Condition Selection Determines filtering condition None/1/2/1and2/ (None)
1or2
Condition 1 Set value of the Condition 1
Bank Communication data bit length Oto3 (None)
(including threshold values)
Pointer Comparison start point 0 to 255 (None)
(including threshold values).
Length Comparison bit length 1to 255 (None)
(including threshold values)
Data Comparison data Data length/ more than 1 or more and | (None)
64 or less
Condition 2 Set value of the Condition 2
Bank Communication data bit length O0to3 (None)
(including threshold values)
Pointer Comparison start point 0 to 255 (None)
(including threshold values).
Length Comparison bit length 1to 255 (None)
(including threshold values)
Data Comparison data Hex string whose length is 1 or more | (None)
and 64 or less
1) g
Only selectable items are selectable as input condition. =
. 2
2) >
The comparison condition can specified by bit unit in the data length, while the comparison data need (o)
to be specified by byte unit. Set the byte above bit unit as the comparison data. For example, if you -%.
want to set the comparison condition as "1" in 3 bits, set the "70" as the comparison data. 5
=
) o
(8) Smoothing 3
Item Description The range of the set code Default
Smoothing Buffer Prevents rereading 0 to 999 (including threshold values) |0
Omit Response Omits response for no tag Disable / Enable Disable

*3)
This function enables the reader to respond one time for each reading RF tag data even if the reader
communicate several times continuously for the purpose to reduce the network traffic or to simplify the
programming.

The reader buffered the RF tag data which once read, and no longer respond the data to the host
system during its data in the buffer. The setting value is the number of RF tags to be buffered. The
buffered data will clear at the timing when the reader receive the command completion( such as the
timing to receive STOP command).

*4)
This function enable not to respond the no tag response if the RF tags do not exist in the field.

All parameter modified are valid after clicking "Apply" button, and these are effective from next
command execution.

The settings are applying on each items step by step, with following order.

RF control, Filtering, Smoothing.

If the settings success, the item turns in blue, and if it has error, it turns in red.

If the error happened on particular items, it and following items are not changed.

If you click the "Store" button following "Apply" button, the settings are stored in the internal memory,
and its effective for next boot-up.
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Operation Settings

Click to save the

settings.
—
Operation Settings \/
Command Entry Save
Response I'F & Ethernet 7 RS232C  More
Tnitial Exec. r [
(1 ) Trput 1 ¥ Gommard [RDID —ANT 2 ~TMO 100 -5EG 500
Trput 2 W Gommard [FDID —AHT 13 ~TMO 500 -SEQ MOG
Tput 3 r |
Tput 4 r |
Programmable Qutput
Output 1 ¥ Function ERR ~1
Output 2 ¥ Function COM |
Output 3 M Function ML | Duration  [F0O00
Conditions  [DAT==FFFF31280000
Output 4 ¥ Function ERG | Duration [1000
Gonditions  [DAT==7172737A

(7]
)
= (1) Command Entry
(]
i ltem Description The range of the set code Default
o Response Interface Interface selection to send response | Ethernet / RS-232C / None Ethernet
S of the command
—
g Initial Exec Initial command executed Command characters (None)
= (*1) automatically on booting
8_ Input 1 (*1) Command executed when input port 1 | Command characters (None)
o is activated
Input 2 (*1) Command executed when input port 2 | Command characters (None)
is activated
Input 3 (*1) Command executed when input port 3 | Command characters (None)
is activated
Input 4 (*1) Command executed when input port 4 | Command characters (None)
is activated
*1 )

The command can be inputted and registered to check the box in each timing (Power-up, IN1 to IN4).

UHF RFID System
136 User's Manual



(2) Programmable Output
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Browser-Based Interface

Item Description The range of the set code Default
Output 1 (*1) Programmable output 1 settings

Function Output function synchronize with this | RUN/ERR/COM /ANT1/ANT2/ (None)
port ANT3/ANT 4 /NML/ ERC

Duration [ms] | Duration for output 0 or more and less than 9990 (None)

(*2)

Condition (*2) | Condition for output (None)
(Available only when function is NML
or ERC)

Output 2 Programmable output 2 settings (Setting items are the same as Output 1)
Output 3 Programmable output 3 settings (Setting items are the same as Output 1)
Output 4 Programmable output 4 settings (Setting items are the same as Output 1)
*2)

The programmable output(OUT1 to OUT4) can be enabled to input by checking the box.

*3)

It requires the setting when the NRL or ERC is selected as trigger. The settings are effective to store
the inputted condition in the internal memory by clicking "Store" button and after re-booting. Storing

process take effect in the order from top of the list and turns on blue if the item correctly stored. If the
error occurs, it turns on red and the process is terminated.

UHF RFID System
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Communication Test

OMRON Fimrs e
Status | Reader Settings Comm. Settings | Operation Settines Comm. Test | Ltility
Communication Test
Click to stop the execution
of repeat command.
Command Sequence Antenna 1D Time Cut \ ‘Tag Info.
(1 [RDID =] [moc =1 =1 [250 -\ [EFC -
o] ‘ ]| Sel

(3)—

| RDID -seq MOC -ant 1 —-tmo 260 -tif EPC

| Click to send the command.

Click to clear the response

indicator area.

(7]
m
9
o
) ‘ -
z
(<]
o . .
s (1) Option List
g ltem Description Note Default
§ Command RDID / WTID RFID
8‘ Sequence SOC /MOC When only "RDID" command is SOC
SRP / MRP (Firmware version 101- selected, it can be selectable.
101-102-0 or later)
Antenna ID 1/2/3/4 1
Time Out 250 /500 /1000 / 2000 250
Tag Info. EPC / EPC,ANT / EPC,CNT / EPC
EPC,ANT,CNT
ID 1234567890ABCDEF12345678 / When only "WTID" command is 1234......
111122223333444455556666 / selected, it can be selectable.
AAAABBBBCCCCDDDDEEEEFFFF /
87654321FEDCBA0987654321
UHF RFID System
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(2) Communication command input area
The command selected by (1) is displayed in this area.
The command can be edited directly in this area.

(3) Response display area
The response after the command is transmitted is displayed in this area.

omRon Firmware Update

Comm. Test | Litility

Statusz | Feader Settings Comm. Settings | Operation Settines

Communication Test

Command Sequence Antenna 1D Time Qut Tae Info.
[RDID =1 [mac =1 ] =1 [EPC =1
jin] | J Send | Stop | Gilear

First Response
RDID -seq MOG -ant 1 —tmo 250 -tif EPG

[0001] RDIDO00O 017 FFFFEEEEDDDDCGCCEBER1041 FFFFEEEEDDDDCCCCEEEET05T 3008336200 DI01 4036050043 F

[0002] RDIDOG00 018 FFFFEEEEDDDOTB0SEEEE1031 FFFFFFFFFFFFFFFFFFFFFFFF 300833620 00O 4035050043 3006

Count of RF Tag T
Second Response RF Tag ID

Response code

UHF RFID System

User's Manual

apo uondQ ERNeIIEEL

139




SECTION 6
Browser-Based Interface

Utility

The V750 reader serves 3 functions that assist you to operate it usefully.

B Latest Error Logging

OMRON Firmmware Ucdate

Click to open error log.
Status | Reader Settings ‘ Comrn. Settings |0peratmn Settin |

Latest Error Logging E\\;ﬁ

Moise Chegk

(H—

|
/1 /1
/ / /
[01] | Click to sta‘rr| | Click to sto‘ﬂ | Click to change opti@
[02] [10] [18] [26]
[03] [11] [19 Click to open channel monitor.
[04] [12] [20] [28]
(2)_ [05] [13] [21] [29]
[06] [14] [22] [30]
[07] [15] [23] [31]
[08] [16] [24] [32]

(1) Status Indicator Area

(2) Latest Error log
Error log (Command Code and Termination Code) are shown which errors occur after booting up
the reader.
Up to 32 latest error logs are shown. Click the "Start" button to refresh the error log. To stop
refreshing, click "Stop" button. The error are updating in real time until it stop the logging. The error
log can be cleared by resetting or rebooting the reader.

apoy uondo ERVTRER
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M History of Error Logging

Click to open latest
OMRON g e e

T gtats | Reader Settings | Comm. Settings |Operati0n Semngs| Comm, Test |

History of Error Logging Naesteror_|

(1—{ ) rosscne |

p | e
(}/ mand Cour}/ 3 /

Error Code [ click to start. [ ctick to stop. [ra| Gick to change options.
10 Parity 0 70 Com Click to open channel monitor.

11 Framing 0 71 Verify v

(2)— 12 OverRun 0 7A Address 0

13 FCS L] 7B Wirite 0

14 Command 3 7C  Antenna 0

15 Status 0 7E Lock 0

18 Frame 0 7F Tag 0

9A System 0

(1) Status Indicator Area

(2) Number of error time
The total number of error after booting the reader are shown. The number of the command

execution are shown in above column.

The number of errors are shown in each kinds of errors (Upper two digits of Termination code).
Click the "Start" button to refresh the error log. To stop refreshing, click "Stop" button. The error are
updating in real time until it stop the logging. The error log can be cleared by resetting or rebooting
the reader.

Up to 65535 error number can be counted.

apo uondQ ERNeIIEEL
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B Noise Check

Click to open latest
omRon error log. re Updats

Status | Reader Settings | Comm. Settings |Operauun Semngs‘ comm. Test |

N\
(1 )—[ Updating ...

Noise Check MatestEnor |

] Errar History

Cption .
ant [1 - i | Spp |
/ i 1 /7 l

/[ /[ /[

7
Noisy / /
Select antenna number | Click to stop. | Click to change options.
to be monitored.
Click to start. Click to open error log.

The level to detected as occupied
channel by carrier sense.

1-2 1112 21-22 31-32 4142 49-50

Frequency Channel

(1) Status Indicator Area

7
m
Q
d
o
=z
[=2]

(2) Channel monitor
The field strength of each channels are shown in bar graph. To start the monitoring the channel,
choose the antenna number and click the "Start" button. The field strength is updating in real time.
Click the "Stop" button to stop monitoring. The line in the graph indicates the level for Carrier Sense
which uses to check the availability of channel (If the field strength is below this level, the channel is
available.) Use this level as reference only.

apoy uondop
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B Option information

omRon Click to open latest e Update

error log.
Status | Reader Setiings | Corm. Settings ‘Operation Settings| Comm. Test ‘

Latest Error

Option information

Option No. Select option number
1 to be displayed.

) l . | Click to open
(1 Option No 1 channel monitor.
(2 )—' Option Name u-Chip Hibiki V1.34 Support' Click to open error log.

It is a secure function corresponding to u-Chip
HIBIKI ¥1.34.

Error Histary

(3

*Support is provided for the firmware version 103-103-104-0 or later.

(1) Option No
To display the information of available options, select [Option No.]

(2) Option Name
To display the information of available options, select [Option Name.]

apo uondQ ERNeIIEEL

(3) Option information
To display the information of options. The contents shown in this option depends on the option.
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Firmware Update

omRon Status Page
Firmware Update
status windows.

Fu'mware File

3 Brownse
Update Specify the location
of firemware.

click to start the

firmware update.

OMmMRON Status Page

Firmware Update

File Transfer SUCCEEDED. Start Update Mode

Update Started

Compatibility Check OK

Update Phase 1 Ok

Update Phase 2 0K

Update Phase 3 0K

Update Phase 4 0K

All Finished. System Resets Automatically.

To update the firmware, select the reader firmware file on the reference button and click the "update".
When the update starts, the antenna indicator on top of the reader turns on, and IN/OUT indicator
turns step by step to represents the progress of update.

In the monitor screen, the progress bar is shown. When the firmware upgrade is complete, all the
indicator (Antenna, IN/OUT) turn on, and message comes up on the monitor screen. If the firmware
upgrade are completed successfully, the reader will re-boot after 3 sec.

'
\‘ !
<

Q

=
=,

CHECK!

Do not power-off during firmware upgrade.

UHF RFID System
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Safe Mode

Safe Mode is used for confirming the essential reader settings.

You can obtain the setting information even though the reader has trouble in operation mode; for example, you
can not access with Ethernet because of system error or your losing Ethernet IP address information.

On safe mode, only status page and firmware update page are available.

Status Page

* Function
Shows the information of reader status, Ethernet and RS-232C settings. Item value is displayed as
operation mode (Except Firmware Version).

* Screen Image

Click to update
the firmware.

OMRON

Safe Mode

- acel Systam
Clicktoreset Z |
the system. Init &1l Setiings

Reader Status @
Product Type VT50-BAS0C04-US 3 (2]
Firmware Version  101.101.102.0 dce';fc:uff ;;t;’r:g S“’ E—;
Serial Number 00000000 - 2
MAC Address 00:00:0A:89:03:00 o
Ethernet Settings (Operation Mode) g’
Host Name V750-BAS0C04-US a-
Domain Name

DHCP OFF =
IP Address 192.168.1.200 g_
Subnet Mask 256.255.255.0 (1]
Gateway 192.168.1.254

TCPNP Port 7080

RS-232C Settings (Operation Mode)

Baud Rate[bps] 57600

Data Bits 7

Parity Bit E

Stop Bit{s) 2

UHF RFID System
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W Description of Each ltem

* Reader Status

ltem

Description Note

Product Type

Type name of the productV750-BA50C04-US

Firmware Version

Firmware version currently installed in the Only the factory-default first number is displayed

reader.100-100-100-0

Serial Number

Unique number for product set in the factory.

MAC Address

The reader's MAC address.

* Ethernet Settings (Operation Mode)

ltem

Description

Host Name

Used to refer the host in the network

Domain Name

Name of network domain in the reader runs.

DHCP Whether the reader uses DHCP server or not.
IP Address The reader's IP address in the network

Subnet Mask The reader's subnet mask in the network
Gateway The reader's gateway address in the network
TCP/IP Port Port number for command interface via Ethernet

* RS-232C Settings (Operation Mode)

Item Description

Baud Rate [bps] Baud rate [bps]

Data Bits Data bit length

Parity Bit Parity bit

Stop Bit(s) Count of stop bit
* Action

[Reset System]

To restart the system, press [Reset System] button. After displaying message "Accept RESET.
Reboot in one second." After resetting the reader, you can access the browser by clicking Reload
button or opening another browser page.

[Init All Settings]

To initialize all the settings of the reader, press [Init All Settings] button. After displaying message "
Accepted INIT. Reboot in one second.", all the reader's settings are initialized to factory installed
settings. After initializing the reader, you can access the browser by clicking Reload button or opening
another browser.

e Errors
1)Can Not Connect
It means that the host computer can not receive the data from the reader. In this case, you have to
check the Ethernet connection, restart the browser and then access the reader again.

UHF RFID System
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Errors and Countermeasures

The reader shows various indication or message when the error occurs to inform the reader error status
correctly. The errors are distinguished as follows.

H Error on reader
The operation status indicator on top of the reader shows the error of the reader itself if it's happened.
The following figure shows lit condition for normal operation, and if error occurs, the indicator shows

differently
the ready state which wait to receiving On the communication state when getting the command
the command from host system. and execute the communication with RF tag.

PWR RUN ERR NORM
/ERC

©O0OO0

ANTENNA

PWR RUN ERR NORM
/ERC

o0 O0OO0

ANTENNA

OOOO ..OO

The antenna indicator lits on which the
reader receive the command.

Operation Status

. Potential cause Countermeasure
Indicator

The power indicator AC adapter does not | Check the connection at the DC line.
does not lit. connect correctly. Check the connection at the AC100V line.

Check the DC12V output at the DC plug of AC adapter by using Voltage tester.

0000 Failure of AC adapter *Not.e Do not exec.ute this c.onfirmation process if you are not elec.trical
ANTENNA specialist to allow this operation. Please ask your sales representative of

O O O O Omron.

PWR RUN ERR NORM
/ERC

Failure of the reader | Please ask your sales representative of Omron.

RUN indicator does
not lits, or ERR
indicator lits.

PWR RUN ERR NORM
/ERC

SaJlnseaulialjuno) pue s.i10.413 PANMeIIREL]

O ONONG)
AT E If the reader still indi f
r-onr . r r n m r r-onr
O O O O Failure of the reader xecute power-on reset. If the ea.e still indicates same after power-on reset,
J please ask your sales representative of Omron.
PWR RUN ERR NORM
(OO ) O
ANTENNA
O O O O

J

ERR indicator blinking
(fast blinking)
The settings on the reader does not set up correctly. Check and correct your

The setting error on settings.
© oo O the reader The power-off during executing the setting command, or communication

ANTENNA tt DHCP t
setlngs error, server connection error.
060 9

PWR RUN ERR NORM
/ER

UHF RFID System
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Operation Status
Indicator

ERR indicator blinking
(slow blinking)

Potential cause Countermeasure

PWR RUN ERR NORM The state of ready to | The state of establishing connection

OO0 0O operate Or, during execution on the command registration process via Ethernet I/F.
ANTENNA
2 3

0ddd

B The operation error of the reader.
The operation error of the reader consists of the setting error and the command input error.
* |t can distinguish the error by checking the error code at the termination code on the response.

A

Ny Follow the instruction of "Check item of each Response code " of the " Troubleshooting " in this chapter.
&ll p. 152

\\\(

CHECK!

* Web browser I/F shows error messages on its status windows. Refer to this window and execute the
adequate countermeasure.

B The communication error with RF tags
The communication error comes from various situation such as insufficient antenna installation, or the
environmental influences of mutual interferences between several reader and effects of reflections, or
setting error on the reader. Also RF tag may cause the communication error such as the influences of
materials and condition of which RF tag attached and orientation of RF tag.
The cause of insufficient communication with RF tags comes from various causes. Refer the following
items, and check the environmental condition.

1. Mutual interferences on the readers.
If multiple readers are installed, the mutual interferences occurs between those readers. To avoid
the interferences, firstly it is effective not to transmit and communicate at the same time. If it needs to
transmit and communicate at the same time, adjust the output power level not to output unwanted
level or carefully select the channel to be transmitted not to allocated closely tag minimize the
interferences.

2. Antenna installation
The communication range for Circular polarization antenna (Model V740-HS01CA) and Linear
polarization antenna (Model V740-HSO1LA) are slightly different. Check the communication range,
and install the antenna and RF tag position within this range to have enough margin.

3. The reader settings
The settings of the reader which may influences communication performance are below. Please
carefully specify the command option.
* Communication Sequence (single once, single repeat, multi once, multi repeat)
e timeout value (communication duration 100 to 5000[msec] range)
¢ antenna number (the antenna order for transmitting)
* Session flag (Duration for keeping power-on reset for RF tag)

UHF RFID System
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4. Condition of the RF tag installation (materials, orientation)
The communication range may reduce even if the materials which attached RF tag is not metal.
The communication range may vary by the orientation of the RF tag.

Above figure shows the communication performance with standard RF tag orientation.

In the X marked orientation, it can not be communicate or extremely reduced the communication
range.

Linear Circular

This figure shows the communication propriety of a typical RF tag.
In the case of a sign (X), the reader will not be able to communicate with RF tag.

B Ethernet Communication Error:
When the connection with Ethernet has issues, please check following.
* LAN cable connected correctly?
* Not use straight LAN cable when the reader and host PC connect directly? (When connect the reader
directly to the host PC use crossover LAN cable.)

When you forgot the IP address of the reader, execute the following instruction.
* Boot-up the reader with Safe-mode. (IP address for the Safe-mode is always fixed at [192.168.1.200])
Set the IP address on the web browser I/F.

SaJlnseaulialjuno) pue s.i10.413 PANMeIIREL]
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SECTION 7

Troubleshooting Alarms and Errors

The V750 Series Reader/Writer and Antenna must be inspected on a daily or regular basis so that the
functions of the V750 Series can be used in good condition.
The V750 Series consists of semiconductors that last almost indefinitely. The following malfunctions may,
however, result due to the operating environment and conditions.
1. Element deterioration due to over voltage or over current.

2. Element deterioration due to continuous stress caused by high ambient temperature.

3. Connector contact faults or insulation deterioration due to humidity and dust.
4. Connector contact faults or element corrosion due to corrosive gas.

M Inspection Items

No. ltem Detail Criteria Regmred
equipment
1 | Supply voltage Check that the supply voltage fluctuation at the | Within supply voltage Multimeter
fluctuation power supply terminal block is within the specified range
permissible range.
Check that there are no frequent Within permissible voltage Power supply
instantaneous power failures or radical voltage | fluctuation range analyzer
fluctuations.
2 | Ambient environment Maximum and
1) Temperature 1) Within the specified range 1) Within the specified range | minimum
2) Humidity 2) Within the specified range 2) Within the specified range | thermometer
3) Vibration and shock | 3) Influence of vibration or impact of machines | 3) Within the specified range | Hygrometer
4) Dust 4) Check that the system is free of 4) Neither is permitted.
accumulated dust and foreign particles.
5) Corrosive gas 5) Check that no metal part of the system is 5) Neither is permitted.
discolored or corroded.
3 | I/O power supply Check on the I/O terminal block that the Within the specified range Multimeter
1) Voltage fluctuation | voltage fluctuation and ripple are within the Oscilloscope
2) Ripple permissible ranges.
4 | Mounting condition Check that each device is securely mounted. | No loose screws -
Check that each connector is fully inserted. Each connector must be
locked or securely tightened
with screws.
Check that no screw of the terminal block is No loose screws
loose.
Check that no wire is broken or nearly broken. | Must be no wire that is
broken or nearly broken.
Check that the distance between the Tag and | Within the specified range
Antenna is within the specified range.
UHF RFID System
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Troubleshooting

Check item of each Response code

Response code Check item
o |s there the communication condition setting between Host device and Reader/Writer?
<For Ethernet>
Does Ethernet Cable use the correct one?
Is the setting of Ethernet correctly set?
No correspondence | <For RS-232C>
Is the setting of RS-232C correctly set?
Baud Rate, Data Length, Stop Bit Length, Parity, Control code (SOH/FCS/CR)
It confirms whether for Stop command (STOP) to become no response.
e Is not the command transmitted on the way power supply ON or after the reset command is
transmitted of processing (about 2.5 seconds) in the early?
10 o |s there the communication condition setting between Host device and Reader/Writer?
11 Baud Rate, Data Length, Stop Bit Length, Parity (Even/Odd/None)
12 e Is not the noise generated near the communications cable? (For RS-232C)?
13 o Is FCS correct? (Calculation, format (Binary, 2byte)) (For RS-232C)
14 e Is the command format correct?
Communications Designations, Data specification, Type of tag, Page, Write data
o |s not another executed Command (Excluding STOP and REST, etc.) transmitted while executing the
15 command?
e Is not the command of the condition that cannot be executed transmitted?
18 ¢ Does not Data Length of the command more than 512 bytes?
7000 * Do not two or more Reader/Writer communicate?
* Has not the channel setting used been reduced?
ﬁ o Isn't the password wrong in the command that should specify the password?
= 701X o Does tag exist in steady communication area?
CZD e Is not the page of tag outside the memory range specified?
~ o |s it tag supported by Reader/Writer?
j o Is the distance between tag and the antenna a distance in which it can communicate?
g 702X * Does not tag move while processing the communication?
=2 ¢ Does not two or more tag exist in communication area?
[1]
% * Does not the writing frequency of tag exceed memory longevity?
8 71 e Is not the written page locked?
= e Is it tag supported by Reader/Writer?
=
@ 7A  Is the memory specification of tag (memory bank, address, etc.) correct?
7B « Is the distance between tag and the antenna a distance in which it can communicate?
* Does not two or more tag exist in communication area?
7 e Is the antenna correctly connected with Reader/Writer?
After connecting the antenna and the antenna cable, did you turn on power?
7E ¢ Do not you write it in Lock Area?
7F e Is an enough electric power supplied to tag?
o Is it tag supported by Reader/Writer?
9A » There is a possibility that Reader/Writer is out of order when generated continuously.
ICMD e The mistake is found in the command code of the command.
UHF RFID System
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SECTION 8
Reference data

Communications Time

The following charts show communication time on each mode. It is influenced on practical matters, for
example, radio noise, distance between tags, materials tags are on and other environmental matters.
Communication time is measured in shielded room with one reader, so that no reflection and no interference
are considered.

You can refer these charts on determining time out value of the reader command. But you must keep in mind
actual communication time on your environment may not correspond to these charts because of the reasons
already described.

Multi ID Read
B Measurement condition at Communication Time

environment: Anechoic Chamber
Distance: 0.5 m fixation (Distance between antenna and tag)
Condition: Communication time required to read 20 tag

EPC(96bit) is measured.
It calculates by the calculating formula after that.

B Communications Time Detection (Multi ID Read)

Mode1 (RF Tag—Reader/Writer 40kbps) /

N

600

It becomes the time between Mode1
and mode 2 for ModeO(Auto).

Communication Time (ms)

400

200 / |

/ %T
;/ Mode2 (RF Tag—Reader/Writer 160kbps)
1

0 20 30 40 50
Number of Tags

awi] suonesiunwwo) FIIRER

The baud rate for ModeO(Auto mode) is decided by the interference situation between two or more
Reader/Writer.
The baud rate in the state without interference completely becomes 160kbps(RF Tag—Reader/Writer).
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Single ID Read/Write
B Measurement condition at Communication Time

environment: Anechoic Chamber
Distance: 0.5 m fixation (Distance between antenna and tag)
Condition: Communication time required to read 20 tag

EPC(96bit) is measured.

H Table of Communication Time

Mode Single ID Read Single ID Write
Mode1 (40kbps) 138msec 108msec
Mode2 (160kbps) 9msec 86msec
(7]
m
(9]
o |
o
z
-]
()
o
3
3
c
3,
o
Y]
=
o
=
7]
o
3
(1]
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SECTION 8
Reference data

Receiving Level Detection

You can obtain receiving levels of the signals sent from tags (described at dB, Step: 0.125dB) by specifying
"LVL" option as "-tif" parameter while the ID read command is executed.

In UHF band RFID system, communication distance between a reader and tags depends on the direction of
the tag surface, types of tags, or material of objects to which tags are attached. This function enables the
reader to measure rate of the impact due to the directions of tag surfaces, circumstances, or the material of
the object.

As a reference, following figure shows measurement results of receiving levels when the distance between the
antenna of the reader and tag is simply changed.

B Measurement condition at Receiving Level

environment: Anechoic Chamber
Distance: 100cm to 480cm (Distance from antenna to tag)
Condition: Antenna: Circular antenna (V740-HS01CA)

Reader’s output: 28.5dBm
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©
>
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=
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8 \

-60 ™ —

\\
'\_\
-65
-70
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When the distance between the reader antenna and tags becomes double, the receiving level of
signals is attenuated by about 6dB.

This function is available in firmware version 102-102-103-0 or later
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Appendices
Accessory
B Reader's accessory
No. name model Number
(1) | AC Adapter 1
@) External Input/Output terminal MC1.5/10-STF-3.81 (produced by PHOENIX CONTACT) 1
plug

(3) | Instruction sheet --- 1

(4) Instruction sheet for accessories | --- 1

<Explanation>
(1) AC Adapter
Always use this AC adapter when you power the reader.

(2) External Input/Output terminal plug
Always use this terminal plug when you wired the external signal input/output from the external

devices.

(3) Instruction sheet
Read this instruction sheet carefully before you use the reader.

(4) Instruction sheet for accessories
Check all accessories included described on this instruction sheet when you open the box firstly.

ISRVl 6 NOILD3S
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Degree of Protection

Ingress protection degrees (IP-LIL]) are determined by the following tests. Be sure to check the sealing capa-
bility under the actual operating environment and conditions before actual use.

IP indicates the ingress protection symbol.

B |[EC (International Electrotechnical Commission) Standards
IEC 60529: 1989-11

IP-C101

(B)
(A)

(A) First Digit: Degree of Protection from Solid Materials

Degree Degree
0 =1 No protection
| Np—
@ sommda | Protects against penetration of any solid object such as a hand that is 50 mm or more in diameter.
1 r=
[ T J
o
e 12zsmmda | Protects against penetration of any solid object, such as a finger, that is 12.5 mm or more in diame-
2 ° [:] ° ter.
°
| 25mm Protects against penetration of any solid object, such as a wire, that is 2.5 mm or more in diameter.
e 7
3 :[_}?
|
Protects against penetration of any solid object, such as a wire, that is 1 mm or more in diameter.
4 ﬂ 1mm
=L 1+
1
Protects against penetration of dust of a quantity that may cause malfunction or obstruct the safe
5 operation of the product.
Protects against penetration of all dust.
6

(B) Second Digit: Degree of Protection Against Water

Degree Protection Test method (with pure water)
0 No protection Not protected against water. | No test
1 Protection against water Protects against vertical drops | Water is dropped vertically towards the product from

drops of water towards the product. | the test machine for 10 min.

uo0I119310.d JO 93i6aq FINIRER

2 Protection against water Protects against drops of Water is dropped for 2.5 min each (i.e., 10 min in total)
drop water approaching at a maxi- | towards the product inclined 15° to the left, right, back,
\ mum angle of 15°to the left, |and front from the test machine.
EI right, back, and front from ver-

tical towards the product.
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Degree Protection Test method (with pure water)
3 Protection against sprin- Protects against sprinkled Water is sprinkled for 10 min at a maximum angle of
kled water water approaching at a maxi- | 60° to the left and right from vertical from the test
k / mum angle of 60° from verti- | machine.
cal towards the product. ptictvel
4 Protection against water Protects against water spray | Water is sprayed at any angle towards the product for
spray approaching at any angle 10 min from the test machine.
towards the product. sty
5 Protection against water jet | Protects against water jet Water is jet sprayed at any angle towards the product
spray spray approaching at any for 1 min per square meter for at least 3 min in total
angle towards the product. from the test machine.
12.5 liter/min
25t03m <—>‘
Discharging nozzle: 6.3 dia.
6 Protection against high Protects against high-pres- Water is jet sprayed at any angle towards the product

pressure water jet spray sure water jet spray approach- | for 1 min per square meter for at least 3 min in total
ing at any angle towards the | from the test machine.
product. 25t03m 100 liter/min

11

Discharging nozzle: 6.3 dia.

Al

7 Protection underwater Resists the penetration of The product is placed 1 m deep in water (if the product
water when the product is is 850 mm max. in height) for 30 min.
% placed underwater at speci-
fied pressure for a specified
time.
8 Protection underwater Can be used continuously The test method is determined by the manufacturer and

% underwater. user.

f m Oil resistance (OMRON in-house standard)

c:)' Protection

i Oil-resistant No adverse affect from oil drops or oil spray approaching from any direction.
Oil-proof Protects against penetration of oil drops or oil spray approaching from any direction.

Note: This OMRON in-house standard confirms resistance to cutting and other oils. It is equivalent to
the former JEM standard.

uoi3o9j0.d Jo aaibag
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Revision History

A manual revision code appears as a suffix to the catalog number at the bottom of the front and rear pages.

( Man.No.: 7235-E1-02 )

Revision code

Revision code Date Revised contents
01 April 2012 Original production
02 August 2015 Made other minor corrections
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