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Read and Understand this Manual

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

Warranty, Limitations of Liability

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 the 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.

Application Considerations

SUITABILITY FOR USE

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

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 manual.

* 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 PRODUCTS ARE PROPERLY RATED AND INSTALLED
FOR THE INTENDED USE WITHIN THE OVERALL EQUIPMENT OR SYSTEM.




Disclaimers

PERFORMANCE DATA

Performance data given in this manual 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 products 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 manual has been carefully checked and is believed to be accurate; however, no
responsibility is assumed for clerical, typographical, or proofreading errors, or omissions.
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| Meanings of Signal Words

The following signal words are used in this operation 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.

/N\WARNING

| Meanings of Alert Symbols

The following alert symbols are used in this manual.

2 Indicates the possibility of electric shock under specific conditions.

| Alert Statements in this Manual

The following alert statements apply to the products in this manual. Each alert statement also appears at the
locations needed in this manual to attract your attention.

Serious electric shock may occasionally occur. Do not attempt to reach into openings in
the case.

terminal blocks while the power is being supplied.

Serious electric shock may occasionally occur. Do not touch any of the terminals or 2
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Precautions for Safe Use

To ensure safety, be sure to follow the following precautions:

. Do not operate this device in any flammable, explosive, or corrosive gas environment.

. Do not disassemble, repair, or remodel this device.

. Tighten the base lock screws and terminal block screws completely.

. Be sure to use wiring crimp terminals of the specified size.

. If any cable has a locking mechanism, be sure to check that it has been locked before using it.

o 00~ W DN =

. The DC power supply must meet the following items:
(1) The DC power supply must be used for the V700 Series only and must not be connected to any other
devices or apparatuses.
(2) The voltage of the DC power supply must be within the specified rating (24 VDC+10%—10%).
7. Be sure to follow any other warnings, cautions, and notices given in this manual.

8. In the event that the system gives out a foul smell, is heated abnormally in the main body portion, emits smoke,
or exhibits any other abnormal condition, immediately stop using the system and turn off the power.

9. Dispose of this product as industrial waste.

Precautions for Correct Use

Please observe the following precautions to prevent failure to operate, malfunctions, or undesirable effects on
product performance.

Installation Site

Install the product at a location where:

e It is not exposed to corrosive gases, dust, metal chips, or salt.

» The working temperature is within the range stipulated in the specifications.
e There are no sudden variations in temperature (no condensation).

¢ The relative humidity is within the range stipulated in the specifications.

* No vibration or shock exceeding the values stipulated in the specifications is transmitted directly to the body
of the product.

o It is not subject to splashing water, oil, or chemical substances.

Installation

» 125 kHz frequency band to communicate with ID Tags. Some devices, such assome transceivers, motors,
inverters, switchingpower supplies, and monitoring devices, generate electromagnetic waves (i.e., noise)
that can affect communications with ID Tags. If any of these devices are nearby, communications with Data
Carriers may be affected or Data Carriers may be destroyed. If the product is to be used near such devices,
check the effects on communications before using the product.

» To minimize the general influence of noise, follow the following precautions:
(1) Ground any metallic material located around this device to 100 Q or less.

(2) Wire this device keeping the wiring away from high voltage and heavy current.

» Connectors are not waterproof. Do not use the product in a humid environment.
¢ Do not use any chemical that may affect the materials of the product.

Cleaning

* Do not use any thinner. Resin material and case paint are dissolved by thinner.
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Standard Conformity

1. FCC Rules (Federal Communications Commission)

This Product complies with Part 15 Subpart C of the FCC Rules.
FCC ID: E4E6CYCIDV7000198

FCC NOTICE

This device complies with part 15 of the FCC Rules. Operation is subject to the following two conditions:
(1) This device may not cause harmful interference.

(2) This device must accept any interference received, including interference that may cause undesired
operation.

FCC WARNING

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

Properly shielded ground cables and connectors must be used for connection to host computer and/or
peripherals in order to meet FCC emission limits.

Ferrite cores (TDK Type ZCAT2032-0930 or its equivalent) must be attached to the cables connecting the
power supply and ground to suppress RF interference.

Do not remove the ferite core (TDK Type ZCAT2035-0930A-BE), that is attached to the Antenna Cable.

. EC Declaration of Conformity

Hereby, OMRON Corporation declares that this RFID System V700-H01 is in compliance with essential
requirements and other relevant provisions of Directive 1995/5/EC, and satisfy tests for the appropriate
requirements of the following relevant standards.

Radio: EN 300 330-2: 2001-06
EMC: EN 301 489-1: 2002-08
Safety: EN 61010-1: 2001

Countries of intended use:
Austria, Belgium, Denmark, France, Germany, Italy, Netherlands, Norway, Spain, Sweden, Switzerland, U.K.

CE0891 @

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

Properly shielded ground cables and connectors must be used for connection to host computer and/or
peripherals in order to meet the FCC emission limits.

© OMRON, 1998

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any
form, or by any means, mechanical, electronic, photocopying, recording, or otherwise, without the prior written permis-
sion of OMRON.

No patent liability is assumed with respect to the use of the information contained herein. Moreover, because OMRON is
constantly striving to improve its high-quality products, the information contained in this manual is subject to change
without notice. Every precaution has been taken in the preparation of this manual. Nevertheless, OMRON assumes no
responsibility for errors or omissions. Neither is any liability assumed for damages resulting from the use of the informa-
tion contained in this publication.
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About this Manual:

This manual describes the installation and operation of the V700-series Electromagnetic Inductive RFID
System and includes the sections described below.

Please read this manual carefully and be sure you understand the information provided before attempting
to install and operate the V700-series Electromagnetic Inductive RFID System.

Section 1 provides the characteristics and system configuration of the V700 System as well as an outline
of its operation.

Section 2 provides the specifications and performance characteristics of each component of the V700
System.

Section 3 provides the modes and functions in detail.
Section 4 provides installation information for the V700 System.

Section 5 provides the communications functions and provides details on communications-related data
and commands.

Section 6 provides the installation and use of the Programming Console in relation to the V700 System.

Section 7 provides information on trial operation, errors and remedies, and maintenance and trouble-
shooting.

Section 8 provides reference data relating to V700 communications, ID Tags, Antennas, and proximity
Sensors.

The Appendices provide an ASCII code table and a list of standard models.

&WARNING Failure to read and understand the information provided in this manual may result in
personal injury or death, damage to the product, or product failure. Please read each
section in its entirety and be sure you understand the information provided in the section
and related sections before attempting any of the procedures or operations given.
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PRECAUTIONS

This section provides general precautions for using the V700-series Electromagnetic Inductive RFID System and related de-
vices.
The information contained in this section is important for the safe and reliable application of the V700-series Electro-

magnetic Inductive RFID System. You must read this section and understand the information contained before at-
tempting to set up or operate a V700-series Electromagnetic Inductive RFID System.

IIntended AUudience . . . ... .. .t Xvi
2 General Precautions . . ... ... .. it XVi
3 Safety Precautions . . ... ...ttt e Xvi
4 Application Precautions . . . .. ..ottt e Xvi
S COITECt USE . v vttt e ettt e e e e e e xvii
6 Applicable Standards . . . ... ... Xvii
TEN/IEC Standards . ... ...t e e e e e e e e xvii

XV



Application Precautions

1

2

3

4

Xvi

Intended Audience

This manual is intended for the following personnel, who must also have knowl-
edge of electrical systems (an electrical engineer or the equivalent).

¢ Personnel in charge of installing FA systems.
¢ Personnel in charge of designing FA systems.
¢ Personnel in charge of managing FA systems and facilities.

General Precautions

/\ WARNING

The user must operate the product according to the performance specifications
described in the operation manuals.

Before using the product under conditions which are not described in the manual
or applying the product to nuclear control systems, railroad systems, aviation
systems, vehicles, combustion systems, medical equipment, amusement ma-
chines, safety equipment, and other systems, machines, and equipment that
may have a serious influence on lives and property if used improperly, consult
your OMRON representative.

Make sure that the ratings and performance characteristics of the product are
sufficient for the systems, machines, and equipment, and be sure to provide the
systems, machines, and equipment with double safety mechanisms.

This manual provides information for installing and operating the V700-series
Electromagnetic Inductive RFID System. Be sure to read this manual before at-
tempting to use the System and keep this manual close at hand for reference
during operation.

It is extremely important that a V700-series Electromagnetic Inductive RFID
System be used for the specified purpose and under the specified conditions,
especially in applications that can directly or indirectly affect human life. You
must consult with your OMRON representative before applying the System to
the above-mentioned applications.

Safety Precautions

/I\ WARNING

/N\ WARNING

/\ WARNING

Always connect to a class-3 ground (to 100 Q or less) when installing the
System. Not connecting to a class-3 ground may result in electric shock.

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

Do not attempt to take any unit apart or touch the inside while the power is being
supplied. Doing so may result in electric shock.

Application Precautions

&Caution

Be sure to observe the following precautions to ensure safety in installing or op-
erating the System.

¢ Do not use the System in an environment subject to flammable, explosive, or
corrosive gases.

* Do not attempt to take any Units apart, to repair any Units, or to modify any
Units in any way.



EN/IEC Standards 7

» Be sure that all the mounting screws, terminal screws, and cable connector
screws are tightened to the torque specified in the relevant manuals.

¢ Use crimp terminals of specified size for wiring.

» Be sure that the items with locking devices are properly locked into place be-
fore using the System.

¢ Be sure that the DC Power Supply Unit exclusively designed for the V700 Se-
ries is used and is not connected to any other device.

¢ Be sure that the power supply voltage is within the rated range of 24 VDC+10%
and —15%.

¢ Do not remove the ferrite cores attached to the V700-HO1 and V700-HO02.

o Install the ferrite core supplied with the V700-CD1D according to the specified
instructions.

» Be sure to observe all warnings, cautions, and safety precautions specified in
the manual.

5 Correct Use

&Caution Do not install the V700-HO01, V700-HO2 or V700-CD1D System in the following
locations:

» Locations subject to direct sunlight.

o Locations subject to condensation as the result of severe changes in tempera-
ture.

» Locations subject to corrosive or flammable gases.
¢ Locations subject to shock or vibration.

&Caution Be sure to observe the following wiring precautions:

¢ Do not wire the lines of the RFID System alongside high-tension or power
lines.

o Check the polarity of each terminal and make sure not to make mistakes in po-
larity.

&Caution Be sure to observe the following precaution when cleaning the V700-HO1,
V700-H02, or V700-CD1D:

¢ Organic solvents may damage the paint coating on the casing or resin part of
the product. Do not use paint thinner or any other organic solvent to clean the
product.

6 Applicable Standards

The V700-series Electromagnetic Inductive RFID System conforms to the fol-
lowing standards:

e EC Directives EN50081-2
e EC Directives EN50082

7 EN/IEC Standards

¢ In connection with EC unification, eighteen European countries will integrate
their conventional safety standards into EN standards. When the EN stan-
dards come into effect, they will apply as the unified European standards in
place of the conventional safety standards.

* EN standards are based on IEC standards. Therefore, machines that are ex-
ported to Europe from Asia or North America must satisfy EN standards.
Otherwise, the machines must satisfy IEC standards if the machines do not fall
under EN standards.
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e The CE marking is provided by EC Directives. A product bearing a CE marking
meets the safety standards specified by all relevant EC Directives. If the prod-
uct is a machine, it must satisfy the EC Machinery Directive, Low-voltage Di-
rective (LVD), and EMC requirements of the EC Directives. The product must
satisfy the EMC and LVD requirements of the EC Directives, if the product is a
home electronics appliance or office machine. Machines bearing CE markings
can be freely exported to European countries. In other words, a CE marking is
the passport for export to Europe.

o EC Directives are provided for the purpose of European unification. Approxi-
mately 300 EC Directives have been passed. EC Directives for machines are
called Machine Directives. According to the Machine Directives (EC Directive
Document number 89/392/EEC), machines exported to Europe on and after
January 1, 1995 must bear CE markings.

¢ EMC standards are for electro-magnetic compatibility. A machine must satisfy
the EMC requirements of EC directives by taking countermeasures against
EMI (electro-magnetic interference) and EMC (electro-magnetic susceptibil-
ity).

Electromagnetic Inductive RFID System

The V700-series Electromagnetic Inductive RFID System as a combined sys-

tem of Controller(s), ID Tag(s), and Antenna(s) satisfies EC Directive require-

ments. The following is a list of applicable V700-series products and corre-

sponding standards.

Model EMC Remarks
Controller Antenna Tag Directlves
V700-CD1D | V700-HO1 V700-D23P31 | EMI Standard: | Attach a ferrite core (TDK
V700-H02 V700-D13P21 | EN50081-2 ZCAT2032-0930) each to the
EMS Standard: | DC power supply line and
en50082-2 FG line of the Controller.

The Antenna Cable is
attached with a ferrite core
(TDK ZCAT2035-0930A-BK).
Do not remove the ferrite
core.




SECTION 1
Characteristics and System Configuration

This section provides the characteristics and system configuration of the V700 System as well as an outline of its operation.

I-1  CharacteriStiCS . ..o vttt ettt e e et e e e e e e e e
1.2 System Configuration . . ...... ... ...ttt e
1-2-1  Example of 1-to-1 System Configuration
1-2-2  Example of 1-to-N System Configuration
1-3  OQutline of Operation
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Characteristics Section 1-1

1-1 Characteristics

The V700-series Electromagnetic Inductive RFID System is ideal for the
construction of highly functional, long-distance wireless ID systems for material
control and logistics.

V700-D23P31  V700-HO1 V700-CD1D

:
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V700-D13P21  V700-HO02
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V700-CD1D (RFID) The V700-CD1D incorporates an RS-232C interface, thus connecting to per-
Controller sonal computers and Programmable Controllers (PCs) over RS-232C to pro-
cess large amounts of data flexibly with simple commands.

V700-HO01 and V700-HO02 The V700-HO1 is a standard antenna that is 250 by 200 mm in size, ideal for

(RFID) R/W Antennas long-distance communications, and ensuring a minimum communications dis-
tance of 250 mm. The V700-HO2 is a wide-field antenna that is 650 by 200 mm in
size. Compared with the V700-HO01, the V700-HO2 provides rough positioning
and better communications with ID Tags moving at high-speed.

V700-D23P31 and The V700-D23P31 Data Carrier is resistant to harsh environments and can hold

V700-D13P21 (RFID) Tags data for 200 hours at 180°C. The V700-D13P21 Data Carrier is thinner (i.e.,
1.2 mm thick), making it more suitable for applications in which size is a major
consideration.

Highly Functional RFID The RFID System operates in either multiple, simultaneous access mode or

System FIFO (first-in, first-out) read/write mode. In multiple, simultaneous access mode,
if there is more than one ID Tag in the communications area, the RFID System
reads and writes data from and to the all ID Tags at one time. In FIFO read/write
mode, the RD-ID System reads and writes data to one ID Tag after another as
they come into the communications area.

Ease of Use The C200H-PRO27-E Programming Console (sold separately) can be con-
nected to the RFID System over the V700-P10 Programming Console Conver-
sion Cable (sold separately). With the Programming Console, the communica-
tions condition of the System can be monitored on-line. Furthermore, the error
log of the System and the ambient noise measurement in the communications
area can be read with ease. All these functions make it possible to start up the
System quickly and improve the efficiency of on-site maintenance work on the
System.



System Configuration Section 1-2

1-2 System Configuration

The V700-CD1D has a built-in serial interface conforming to RS-232C, thus
making it possible to communicate with personal computers and PCs.
The host issues all commands to process usual communications data.

1-2-1 Example of 1-to-1 System Configuration
Host

vvvvv

S
==

Desktop Personal Computer Notebook Personal Computer PC

:H@@

eedealeleey

= 9

‘ RS-232C

[©]

i

000000

V700-CD1D Programming Console

f

V700-HO1

1-2-2 Example of 1-to-N System Configuration

A single host connects to a maximum of 32 Controllers in a 1-to-N configuration.

The following is a connection example, in which OMRON’s Link Adapters are
employed as optical interfaces.



System Configuration

Section

1-2

Host
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Outline of Operation Section 1-3

Note The RS-232C itself is not available for 1-to-N connections. Therefore, it is neces-
sary to employ appropriate interfaces for data conversion, such as Link Adapt-
ers. Use OMRON’s Link Adapters or equivalent models.

1-3 Outline of Operation

The following provides the outline of the operation of the RFID System using an
example that sorts items of clothing each attached with an ID Tag.

Host
[s]
g [
S [ N
.
==
Desktop Personal Computer Notebook Personal Computer PC
READ Command Response

BRRROB®®
= |9

Process instruction
V700-CD1D

f

V700-Ho1

Communication

N \ ﬁ Processing (Sorting)

Clothes

1,2,3... 1. When the host sends the command to the Controller, the Antenna stands by
for the arrival of the ID Tag.



Outline of Operation Section 1-3

2. When the ID Tag arrives in the communications area, the Controller re-
ceives data in the memory area of an ID Tag specified by the READ com-
mand and sends the data as a response to the host.

3. The host sorts the clothes on the basis of the data.



SECTION 2
Specifications and Performance

This section provides the specifications and performance characteristics of each component of the V700 System.
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Controller

Section 2-1

2-1

Control

ler

2-1-1 Nomenclature

1 Node Number Switches

2 DIP Switches

O COMM

omrRoOn Vz706-CD1D -

ID CON LER 3 Indicators
24VDC 20W

O RUN 4 Cover

93

5 Programming Console Port

6 Antenna Port

7 RS-232C Port

8 Power Supply Terminals

9 SYNC Terminals

=

10 RESET terminals

PRAO®
L ©

_ +SYNC —
24VDC

GR

®O®®

RST COM
MADE IN JAPAN

o=r

O

Refer to all sections following this section for the functions of the Controller in
detail. Refer to Section 4 Setting, Mounting and Connection Methods for the set-
tings and connections of the Controller.

through SW4 and the
Programming
Console port

No. Name Function Description
1 Node number Used for node The node number is used to identify each Controller when a single
switch number settings host computer is connected to a maximum of 32 Controllers.
2 DIP switch Used for mode Various settings are possible (e.g., communications
settings synchronization, energy-saving, communications distance,
termination resistance, baud rate, data length, parity, stop bit
length, communications mode, and time-out settings).
3 Indicator The following indicators are available.
RUN Green RUN indicator Turns ON when the Controller is in normal operation.
COMM | Green Communications Turns ON when the Controller is in communications with the ID
indicator Tag.
NORM | Green Normal indicator Turns ON and OFF once when the communications finish with no
error.
ERR Red Error indicator Turned ON and OFF once if a communications error results.
Turned ON if a system error results.
4 Cover Protection of SW1 Open the cover only when necessary.
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Section 2-1

No. Name Function Description
5 Programming Connecting to the OMRON'’s C200H-PRO27-E Programming Console (sold
Console port Programming separately) can be connected through the V700-P10 Programming
Console Console Conversion Cable (sold separately). The V700-P10 is
provided with a dedicated key sheet used for the operation of the
Programming Console.
6 Antenna Port Connecting to the A single Antenna can be connected through the V700-A4[]
Antenna Antenna Cable (sold separately).
The following Antennas are available.
¢ V700-HO1 (standard antenna, 250 x 200 mm in size)
¢ V700-HO2 (wide-field antenna, 650 x 200 mm in size)
7 RS-232C port Connecting to host Personal computers and PCs can be connected over RS-232C.
devices
8 Power supply Connecting to power supply
terminals
24 VDC+ Connecting to power | Connect 24 VDC.
24 VDC- supply Connect 0 V.
GR Connecting to ground | Ground this terminal at a resistance of less than 100Q.
9 SYNC terminals Used for synchronization
SYNC+ Connecting to These terminals are used together for synchronizing more than
synchronous signal one Controller in order to reduce the distance of mutual
SYNC- interference of each corresponding Antenna.
10 RESET terminals Connecting to RESET signal
RST RESET signal These terminals are used together in order to use external RESET
COM COMMON signal input.

2-1-2 Specifications

General Specifications

Item

Specification

Supply voltage

24 VDC +10%/_450,

Power consumption

20 W max. including the power consumption of the Antenna (1.1 A at 12 V) and the
Programming Console (150 mA at 5 V)

Insulation resistance

20 MQ min. (at 100 VDC) between the ground and both power supply terminals,
both power supply terminals and both 1/O terminals, both power supply terminals
and casing, both 1/O terminals and ground, both I/O terminals and casing, and
ground terminal and casing.

Dielectric strength

500 VAC (50/60 Hz) for 1 minute in any of the above combinations.

Vibration resistance

Destruction: 10 to 150 Hz, 0.3-mm double amplitude at 20 m/s2in X, Y, and Z
directions four times each for 8 minutes

Shock resistance

Destruction: 200 m/s2 in X. Y. and Z directions 3 times each

Ambient operating temperature

—10°C to 55°C (with no icing)

Ambient operating humidity

35% to 85% (with no condensation)

Ambient storage temperature

—25°C to 65°C (with no icing)

Ground

Ground at a resistance of less than 100 Q.

Construction Panel-mounting
Material PC/ASA resin
Weight Approx. 290 g

Number of connectable Antennas

1

Applicable standards

EN50081-2, EN50082-2

Performance Specificatio

ns

Item

Specification

Self-diagnostics

CPU, host communications, Controller communications, and synchronous
communications errors are checked.




Controller Section 2-1

I/O Specifications

External RESET Input Input voltage 24 VDC *+10%/_, 50, (including ripples)
Input impedance 2.2kQ
Input current 10 mA TYP (24 VDC)
ON voltage 19V min.
OFF voltage 5V max.
Input response time 70 ms max.

Circuit Configuration

Controller

—I— =
3
n | ° g
terminal TE
24 VDCT l 5
COM (0 V) T_ =

SYNC [ /0 interface | Conforms to RS-485

Circuit Configuration

Controller Another Controller _

Termination resistance
1

= o—AAA— Positive Positive

o terminal termlnaL :
£ ) !
© RS-485 ISYNC SYNC

S I'F .

2 YNegative Negativg

£ 1

| terminal terminal

Another Controller

/\ CAUTION

The positive SYNC or negative SYNC terminal is not an RS-485 terminal. Do not
connect anything other than coaxial cables to these terminals.

10
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Wiring Example

C200H-PRO27-E

V700-P10
Programming
Console
Conversion Cable

V700-HIJ Antenna

Programming Console Host PC
[
H v700-A40]
Antenna Cable
V700-CD1D
O Controller
OMRON V700-CD1D
ID CONTROLLER
ORUN 24VDC 20W
O COMM ﬂ
(O NORM c €
OERR
o
L © AN"I:}!évlillNA
@
RS-232C
| | Rs-232¢
O G#f
24-VDC power supply SR
O
® 24VDC + — . COM J
® 24VDC - -, RESET y,
i E Another Controller
GR J K 5]
? 2K § «
l Shielded wire |} ] | 8 O
- i i e e
| ®
o S
L SYNC -
1 \ __________________ :
N—————————— /!
SYNC +
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Antenna

Section

2-2

2-1-3 Dimensions

s 66 75 .
0] ] ;
| omkon v700-0D1D
e
= Ce il
o
g = 5 N
o0 —1 - 100+0.2 - - 35.5
N E
oEDe i
[\_I I_
RXRXPRI®®
10 .-EZ'J-. Ir\ #
l_\ .
56102 I_‘I_.I?\ Two, 4.5 dia.
Ee=====
: — — : 100£0.2
. — . s6v0.2 |
= T = Two, M4
Om [ ] + -

2-2 Antenna

Casing material: PC/ASA resin

2-2-1 Specifications

Item

Model

V700-HO1 V700-H02

Oscillation frequency

125 kHz

Ambient operating temperature

—20°C to 55°C (with no icing)

Ambient storage temperature

—35°C to 65°C (with no icing)

Ambient operating humidity

35% to 85% (with no condensation)

Insulation resistance

50 MQ min. (500 VDC) between the cable terminal and casing.

Dielectric strength

1,000 VAC min. (50/60 Hz) between the cable terminal and casing for 1 minute

Degree of protection

IP40 (except connector)

Vibration resistance

Destruction: 10 to 150 Hz, 1.5 mm double amplitude at 100 m/s2in X, Y, and Z
directions twice each for 8 minutes

Shock resistance

Destruction: 200 m/s?2 three times each in X, Y, and Z directions

Communications error
detection

Bilateral use of CRC (Cyclic Redundancy Check) 16 bits

Cable length

0.1 m (use an extension cable to connect to the Controller up to 50.1 m)

LED indication

Power supply:  Green
Communications: Orange

Weight

Approx. 800 g Approx. 1,800 g

Electric field strength

15 uV/m maximum at a distance of A/2x.

12




Antenna

Section 2-2

/\ CAUTION

The Connector is not water-resistant. Make sure that the connector is free of water.

2-2-2 Dimensions

V700-HO1
40
200
13.5 —>—|<— |‘7185i0.2 4’]
L (o o)
(o] [¢]
o Q o
[¢] ° o ) o (o]
o] o o] o
o] o
Som
o] [e]
o o o o 235+0.2 250
o ° o ° ° o
[e] [e]
° : ° 142.5
78.8—=
85
[LL o
21 i Four, 5 dia.
mounting holes. 7.5
20 max.
100
|
44.5
16 max.
Casing material PC/ASA resin
Rear panel material Phenol resin
Cable PVC

13



Antenna Section 2-2

V700-HO02
40
200
13.5 —>—|<— I‘i 185+0.2 41
| § N
I [ o
[¢] o]
o o ° ° o [
[e] ° o o o [e]
(N —
o o
o o
° e o] [¢] ° o
[¢] o
[¢] o]
° o o 1 |° [ °
o o
o 0o o o (O] o o o o
o o
o ° ° ° ° o
[¢] o
400.5
[¢] ! o]
° . o o o ° 635+0.2 650
o o
o 0o o o (O] o o o o
o o
° e o] [¢] ° o
[¢] o
[¢] 1 o]
o o ° ° o [
o o
[¢] o
& -—}
[} \ [}
[} ° o [}
o ° ° ° ° o
° °
o Q (<] 142.5
78.8—+
85
il o .
21 Four, 5 dia. 75
mounting holes.
20 max.
100
1
44.5

16 max.
Casing material PC/ASA resin
Rear panel material Phenol resin
Cable PVC
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ID Tag

Section 2-3

2-3 ID Tag

2-3-1 Specifications

Item

Model

V700-D23P31

V700-D13P21

Memory capacity

256 bytes (including UM area of 240 bytes)

Type of memory

EEPROM (non-volatile memory)

Data backup time

10 years

Data writing times

100,000 times per address

Communications error
detection

Bilateral use of CRC (Cyclic Redundancy Check) 16 bits

Ambient operating
temperature

—20°C to 70°C

—10°C to 50°C (with no icing)

Ambient storage temperature

—40°C to 110°C

—10°C to 50°C (with no icing)

Ambient operating humidity

No limits

35% to 85% (with no condensation)

Heat resistance

Thermal cycle:

20°C/180°C for 30 minutes each 200 times
Constant high temperature:

180°C for 200 hours

The above ambient storage temperature
range

Degree of protection

IP68

IP30

Vibration resistance

Destruction: 10 to 2,000 Hz, 3.0-mm
double amplitude at 300 m/s2
in X, Y, and Z directions twice
each for 15 minutes

Destruction: 10 to 500 Hz, 2.0-mm double
amplitude at 150 m/s2in X, Y,
and Z directions three times
each for 11 minutes

Shock resistance

Destruction: 1,000 m/s2 in £X, Y, and +Z
directions three times each

Destruction: 500 m/s2 in £X, Y, and +Z
directions three times each

Material

PPS resin

PBT resin with PET resin coating

Weight

Approx. 2 g

Approx. 1.5 g

/\CAUTION

The V700-D13P21 is not of water-resistant construction. Make sure that
V700-D13P21 is free of sprayed water.

Note The V700-D23P31 can be stored at a temperature of 180°C for 200 hours. The
V700-D23P31 can be, however, in normal operation (i.e., the V700-D23P31 lo-
cated in the communications area) at a maximum of 70°C. This means the tem-
perature of the ID Tag itself in operation must not exceed 70°C. Before using the
ID Tag, conduct some tests and check that the temperature of the ID Tag itself in
operation is 70°C maximum. If the temperature of the ID Tag is 180°C, it normally
takes a period of one minute for the temperature to drop to 70°C for an ambient
temperature of 25°C. Take this into consideration when cooling down the ID Tag.

15
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Section 2-3

2-3-2 Dimensions
V700-D23P31

V700-D13P21

16

P
I

1
-~

2.7+0.1

& 16 dia. 0.1 ﬂ
20 dia. £0.1

MADE II+I JAPAN

I—— 23 dia. +0.1 _-I

1.2+0.1



ID Tag Section 2-3

2-3-3 Memory Map

The V700-D23P31 has a memory area of 240 bytes, and the V700-D13P21 has
a memory area of 112 bytes. One-byte data can be written to a single address.
An eight-byte block of memory area is treated as one page.

Address Data

Page 01 0Ch ___IOne byte

01h

02h

03h Eight
bytes

04h

05h

06h

07h

Page 02 08h

09h

OAh

0Bh 112 bytes

0Ch

0Dh

OEh

OFh

1oh 240 bytes

T ™ S~ T~ T~ T~

A A

Page 14 68h
69h

6Ah

6Bh
6Ch

6Dh

6Eh

6Fh
70h

T T T~ T~ T T~ -

Page 30 E8h

E9h

EAh

EBh

ECh

EDh

EEh

EFh

17



Cable Section 2-4
2-4 Cable
2-4-1 Specifications
Item Model
V700-P10 V700-A4[]
Number of conductors 8 10

Insulation resistance

50 MQ min. (at 250 VDC) between
conductor and shield

5 MQ min. (at 500 VDC) between
conductor and shield

Dielectric strength

250 VAC 1 min

500 VAC 1 min

Maximum operating temperature

70°C

80°C

Remarks

Connectors are not water resistant.

Connectors are not water resistant.

2-4-2 Dimensions

V700-P10 Model V700-P10
Length Approx. 2 m
Weight Approx. 110 g
2,000+£100
8 @ AN Q
©
: 20 —m o |8
@ R
©
A_ @
<
\Connector (Programming Console side) Connector (Controller side)
N ' 3 ) T |
= 2 et
— ]
V700-A4[]
Item Model
V700-A40 V700-A41 V700-A42 V700-A43 V700-A44 V700-A45
Length Approx. 2 m Approx. 3 m Approx. 5 m Approx. 10 m | Approx. 20 m Approx. 30 m
Weight Approx. 150 g | Approx. 220 g | Approx. 360 g | Approx. 700 g | Approx. 1,350 g | Approx. 2,000 g
L1 2,000 3,000 5,000 10,000 20,000 30,000
‘ 51 ' L1+100 ‘ 49
8 \ — ] 8
g [= ) 141 (R = :
0 |:| ( € 0000 |'|'|'| L)
g A
©

Connector (Antenna side)

18
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V700 Communications Specifications Section 2-6

2-5 External Communications Specifications

Item Specification
Communications method Electromagnetic induction (with no battery)
Modulation method ASK mode
Transmission frequency 125 kHz
Reception frequency 125 kHz

2-6 V700 Communications Specifications

The Controller can be connected to personal computers and PCs over

RS-232C.
Item Specifications
Conforming standards RS-232C
Communications method EIA/TIA-232-E, 1-to-N half duplex
Baud rate 4,800 bps, 9,600 bps, 19,200 bps, 38,400 bps
Sync Start-stop synchronization with 1 stop bit or 2 stop bits
Transmission code ASCII7 or JIS8
Max. connectable number of Controllers | 32
Error control (see note) Vertical parity (even, odd, or none)
Horizontal parity as BCC
Cable length 15 m max.
Suitable connector D-sub 9-pin male connector
OMRON XM2A-0901 Plug and XM2S-0911 Hood provided with the
Controller
Recommended cable Hitachi Cable CO-MA-VV-SB 5Px28AWG

Note The DIP switches of the Controller are available to vertical parity settings. Refer
to Section 4 Setting, Mounting, and Connection Methods for details.

Precautions Be sure to set the baud rate to 9,600 bps or higher when commands are used in
repeat mode. Otherwise, all moving ID Tags may not be processed. Refer to
Section 5 Communications Functions for the commands used in repeat mode.

19



3-1
3-2
3-3
3-4
3-5
3-6

3-7
3-8

SECTION 3

Functions
This section provides the modes and functions in detail.

Single, FIFO Read/Write, and Multiple, Simultaneous Access Functions ............. 22
Memory Check Function . ....... ... ... 23
Write Protect FUnction . ...... ... . . e e 23
Mutual Interference Preventive Function (Synchronous Function) ................... 23
Energy-saving Mode .. ........ .. 24
Long-distance Mode and Stable Communications Mode

(Communications Distance Setting) . ..............iiniutine e, 25
Noise Environment Measurement Function . ........... ... ... ... ... 25
Error Logging Function . ...... ... ... . i 25
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Single, FIFO Read/Write, and Multiple, Simultaneous Access Functions Section 3-1

3-1 Single, FIFO Read/Write, and Multiple, Simultaneous
Access Functions

Single Mode

FIFO Read/Write Mode

Multiple, Simultaneous

Access Mode

22

Three communication modes are available depending on the number or state of
Tags in the communication area. Commands can be used for selecting one of
them. Refer to Section 5 Communications Functions for details.

In this mode, only a single ID Tag can be in the communications area, otherwise
a communications error will result.

In the FIFO (first-in, first-out) read/write mode, the RFID System reads and
writes data to and from each ID Tag coming into the communications area one
after another. Since every ID Tag finished with communications is set to access
prohibit, communications will be possible if only one ID Tag newly arrives in the
communication area of the Antenna where more than one ID Tag exists. An er-
ror, however, results if two or more ID Tags arrive in the communications area
simultaneously. When the access-prohibited Tag moves out of the communica-
tions area, communications will become possible again.

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




Mutual Interference Preventive Function (Synchronous Function) Section 3-4

Note In FIFO read/write mode, make sure that multiple ID Tags do not arrive in the
communications area together, otherwise a communications error will result and
further communications will not be possible until there is only a single ID Tag in
the communications area.

3-2 Memory Check Function

Memory Check from The MEMORY CHECK command is available for checking if the memory of the
Controller ID Tag is destroyed or accidentally overwritten. Refer to 5-9-7 MEMORY
CHECK (MC) for details.

3-3 Write Protect Function

The WRITE PROTECT command is available independently on each page (i.e.,
eight bytes), which prevents important data in the ID Tag from overwritten by
mistake. Refer to 5-9-9 WRITE PROTECT (WP) for details.

3-4 Mutual Interference Preventive Function (Synchronous

Function)
This function can reduce the mutual interference distance of each Antenna.
If two or more Antennas are close to one another, they will not operate properly
due to mutual interference. It is possible to reduce the mutual interference dis-
tance of each Antenna by connecting the Controllers together over synchronous
cables through the SYNC terminal as shown below. In this example, one of the
Controller connected in series is set as the Master and the others are set as
Slaves. Be sure to set the termination resistance of the Controller at each end to
ON and that of other Controllers to OFF. A maximum of 32 Controllers including
the Master and 31 Slaves can be connected within a total cable distance of
300 m maximum. Refer to page 31, DIP Switch Settings, page 39, SYNC signal
Wiring, and 8-6 Mutual Interference of Antenna for the settings, cable connec-
tions, and mutual interference distance in detail.
) Total distance 300 m max. ,
Master Slave 1 Slave 2 Slave 31
Switch settings Switch settings Switch settings Switch settings
[0) Master [0) Slave [6] Slave [o) Slave
owcn ] Termination wcn] Termination ==n] Termination e ] Termination
resistance set to ON resistance set to resistance set to resistance set to ON
OFF OFF
POBRREY® PISRIREY® BIROREI® BRROSEI®
‘tl (o) Il (o) Il & N jj &
L A\ A\ ::
Mutual

interference
Antenna L T————— T} 7] E—
‘ 1 m min. ‘ ‘ ~
ID Tag

— — — —

Note 1. Be sure to set only one of the Controllers as the Master and other Controllers
as Slaves in synchronous operation, otherwise the RFID System will not op-
erate.

2. Be sure to set the termination resistance of the Controller at each end to ON
and that of any other Controller to OFF, otherwise stable operation of the
RFID System will not be possible.
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Energy-saving Mode

Section 3-5

There are two types of synchronous functions to reduce the mutual interference
distance of each Antenna. These functions are called R/W (read/write) synchro-
nous and RO (read-only) synchronous functions. Both READ and WRITE com-
mands are available to the R/W synchronous function. Only the READ com-
mand is available to the RO synchronous function. The RO synchronous func-
tion requires a shorter communications time than the R/W synchronous func-
tion. Refer to 8-4 Communications Time and page 31, DIP Switch Settings for
details.

Item Synchronous function
RW RO No synchronous
function
Synchronous cable | To be connected Not required
Mutual interference | Short Long

distance between
Antennas

WRITE command

Communications
time

Possible to use
Short

Possible to use
Long

Not possible to use
Slightly long

Precautions

Make sure that all Controllers connected are in the same synchronous type (i.e.,
in R/W synchronous operation, OR synchronous operation, or not in synchro-
nous operation), otherwise the communications of all Controllers may be af-
fected.

3-5 Energy-saving Mode

24

Note

The RFID System can be set to energy-saving mode.

In case commands can be issued only during communications, the Antenna
power can be shut down to reduce the total power consumption of the RFID Sys-
tem. In energy-saving mode, the power consumption of the RFID System is
approximately 30% of that in normal operation.

If the Controller is set to energy-saving mode, the Antenna will have output only
at the time of communications. This mode is available while a communications
command is issued to select the single trigger, single auto, or multi-trigger op-
tion.

Item Mode
Normal mode Energy-saving mode

Power consumption High Low
Antenna output during ON
communications
Antenna output during ON OFF
standby periods
Command A Available
Command B Available Not available
Other command Available

1. Command A
Single trigger, single auto, and multi-trigger
Command B
Single repeat, FIFO trigger, FIFO auto, FIFO repeat, multi-trigger, and multi-
repeat

2. Refer to page 31 DIP Switch Settings and 5-9 Communications Command
for details.



Error Logging Function

Section 3-8

Note Do not set the Controller to energy-saving mode if the single repeat, FIFO trig-

ger, FIFO auto, FIFO repeat, multi-trigger, or multi-repeat option is selected,
otherwise a command error will result.

3-6 Long-distance Mode and Stable Communications Mode
(Communications Distance Setting)

Long-distance Mode

Stable Communications
Mode

Note

In order to perform long-distance communications, the RFID System automati-
cally selects the amplification factor when the Antenna receives signals from the
ID Tag. If the ID Tag is far, the amplification factor increases automatically in or-
der to receive the weak signal of the ID Tag.

If there is excessive noise (particularly, air-conditioner noise), the automatic
selection of the amplification factor should be suppressed. If this automatic
selection is suppressed, the RFID System cannot communicate with far ID Tags
but the RFID can perform stable communications even under an environment
where noise is prevalent.

The RFID System allows a selection of either long-distance mode (automatic

selection of amplification factor) or stable-communications mode (no change in
amplification factor). Refer to page 31, DIP Switch Settings for details.

Item Mode
Long-distance mode Stable communications
mode
Antenna’s signal reception | Low or high (automatically | Always low

amplification factor
Communications distance

Environmental noise
interference

selectable)
Very long distance
Affected easily

Long distance
Not affected easily

Environmental noise can be easily checked with the Programming Console. Re-
fer to 3-7 Noise Environment Measurement Function. If the noise environment
measurement function is executed after the Controller is in long-distance mode,
the existing value must not exceed 30. Otherwise, it is recommended that the
Controller be used in stable communications mode.

3-7 Noise Environment Measurement Function

Noise environment around the location where the Antenna is installed can be
checked using the Programming Console.

Use this function to arrange the best location and best direction of the Antenna or
to determine whether to set the Controller to long-distance mode or stable com-
munications mode. It is recommended that this function be used to check the
noise environment before installing the RFID System.

To use this function, connect the C200H-PRO27-E Programming Console (sold
separately) through the V700-P10 Programming Console Conversion Cable
(sold separately) to the Controller. Refer to 6-6-8 Noise Environment Check for
details.

3-8 Error Logging Function

The error log data of the RFID System can be read on-line through the Program-
ming Console.

Two types of error log data can be read, which makes it possible to analyze sys-
tem errors.

25



Error Logging Function

Section 3-8

1. Latest Error Log

2. Statistic Error Log

26

Note

The Controller keeps a record of errors resulted in RUN mode after the Control-
ler is turned ON. The Programming Console can read information on these er-
rors, thus making it possible to find causes of errors. The Controller keeps a re-
cord of a maximum of 30 errors. New errors replace the existing record in chro-
nological order beginning with the oldest error record. The records will be com-
pletely lost when the Controller is turned OFF or reset or when it receives a RE-
SET command.

The Controller classifies and keeps the number of each type of error. The Con-
troller also calculates MCBF (mean cycle between failures) simultaneously. The
Controller keeps all these data items until the user turns OFF or resets the Con-
troller.

To use this function, connect the C200H-PRO27-E Programming Console (sold
separately) to the Controller through the V700-P10 Programming Console Con-
version Cable (sold separately). Refer to 6-6-9 Latest Error Data and 6-6-10 Sta-
tistic Error Data for details.

The record of all errors will be lost when the Controller is turned OFF or reset or
when it receives a RESET command. Do not turn OFF or reset the Controller in
order to keep the records.



SECTION 4
Setting, Mounting, and Connection Methods

This section provides installation information for the V700 System.

4-1  Controller . ... ... 28
4-1-1  Switch Settings . ....... .. e 28
4-1-2  Installation Environment ... .......... ... ... ... . i 33
4-1-3  MOUNLNE .ottt e e e e et e e 34
4-1-4  Connection and Disconnection of Antenna Connector ..................... 35
4-1-5  WITINE oottt e e e 36
4-1-6  Connection of RS-232C Interface ......... ... ... ... ... . ... 40
4-2  Installation of ANENNA . . . ... .\ttt et e et 43
4-2-1 Installation Environment . ... .......... ... .. ittt 43
4-2-2  Mounting the Antenna . . ...ttt 44
N 5 I TP 45
4-3-1 Installation Environment . ............ ... ... .. it 45
4-3-2  Mounting Method . ...... ... 45

27



Controller Section 4-1

4-1 Controller

4-1-1 Switch Settings

Open the cover of the Controller to make switch settings.

Opening the Cover

A screwdriver is provided with the Controller. Open the cover by inserting the
screwdriver into the groove on the left side of the cover.

Under the cover, there are two node number switches (SW1 and SW2), two DIP
switches (SW3 and SW4), and a port to connect the Programming Console.

| O | , owi
7 :l Node Number Switches
-tif Swi / Sw2 )/ swz

| ——— SW8
:l DIP Switches
- SwW4

|~ Programming Console Port

0po0ago
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Settings

Use the provided screwdriver to make switch settings as shown below.

Node Number Settings

DIP Switch Settings

Default Set Values

18

sw2

LO|
X

Z0
—

T

wnaannnn

SW3 (left)

Z0
—

munnnnny

O NO U~ WN =

SW4 (right)

The following table shows default set values.

Name Default set Meaning
value
***** SWi1 Node number (10’s digit) 0 Node number 00
fffff Sw2 Node number (1’s digit) 0
| SW83-1 | System reserved pin OFF Not used
.| SW3-2 | Communications sync OFF No sync
~[swa-3 | setting OFF
 |swa4 OFF
~_|SW3-5 | Low power consumption OFF Normal mode
setting
" [sws3-6 | Communications distance OFF Long-distance mode
S setting
- - _ |SW3-7 | Notused OFF Not used
SW3-8 | Termination resistance OFF No
P setting
) _ - - | SW4-1 Baud rate setting OFF 9,600 bps
_- -~ |sSw4-2 OFF
-~ | SW4-3 | Data length setting OFF 7 (ASCII7)
-7 7| SW4-4 | Parity bit setting OFF Even
- |sw4-s OFF
~ | SW4-6 | Stop bit length setting OFF 2
; | SW4-7 | Communications mode OFF No ACK/NACK control
setting
SW4-8 | Time-out setting OFF See note. (500 ms)

Note The pin 8 setting of SW4 will be meaningless if pin 7 is set to OFF.
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Node Number Settings

Node Number

30

If more than one Controller is connected to a single host through Link Adapters,
each Controller needs an ID number so that the host can discriminate each of
them. Such an ID number is called node number. Each Controller must have a
unigue node number.

Each command or response of the Controller includes the node number of the
Controller. Communications will not be possible if the node number is wrong.
The node number must be correctly set regardless of whether the host is con-
nected to a single or multiple Controllers.

As shown below, SW1 on the left is for 10’s digit and SW2 on the right is for 1’s
digit, which can set numbers within a range between 00 and 31.

Sw1 Sw2 Node number
10’s digit 1’s digit
0 0 0
0 1 1
0 2 2
0 3 3
0 4 4
0 5 5
0 6 6
0 7 7
0 8 8
0 9 9
1 0 10
1 1 11
2 9 29
3 0 30
3 1 31
3 2 Prohibited (See note.)
3 3 Prohibited (See note.)
9 9 Prohibited (See note.)
Setting Examples
SWi1 Sw2
o 0y o 0y
:@: :@: Node No. 0
97¢ X 97¢ X
SWi1 Sw2
o 0y o 0y
co@)‘O m@‘\’ Node No. 17
= @ - @
97¢ ! 97¢ f

The node number switches are factory-set to 00.

node number will automatically be set to 31.

Note Do not set the node number within a range between 32 and 99, in which case the
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DIP Switch Settings

SwW3

Note

Note

Pin 1: System Reserved Pin
Do not use this pin. Always set this pin to OFF.

Pins 2, 3, and 4: Communications Sync Setting

If two or more Antennas are used closely together, the Controllers must operate
in synchronous operation in order to prevent mutual interference. Therefore,
communications sync settings are required in each Controller. Refer to 3-4
Mutual Interference Preventive Function (Synchronous Function) for details.

Pin 2 Pin 3 Pin 4 Description
ON ON ON Slave RO
OFF Slave RW
OFF ON Master RO
OFF Master RW
OFF ON ON No sync
OFF No sync
OFF ON No sync
OFF No sync

1. Make sure to set only one of the Controllers as the Master and the other
Controllers as Slaves in synchronous operation, otherwise the RFID Sys-
tem will not operate.

2. Make sure that all Controllers in synchronous operation are the same in
mode (i.e., RW sync, RO sync, or no sync), otherwise the Controllers will be
affected and will not communicate properly.

Pin 5: Low Power Consumption Setting

In case commands can be issued at the time of communications only, the Anten-
na power can be shut down to reduce the total power consumption of the RFID
System. In energy-saving mode, the power consumption of the RFID System is
approximately 30% of that in normal operation.

If the Controller is set to energy-saving mode, the Antenna will have output only
at the time of communications. This mode is available after the communications
command is issued to select the single trigger, single auto, or multi-trigger op-
tion.

Pin 5

Description

ON

Energy-saving

OFF

Normal mode

Do not set the Controller to energy-saving mode if the single repeat, FIFO trig-
ger, FIFO auto, FIFO repeat, multi-trigger, or multi-repeat option is selected,
otherwise a command error will result.

Pin 6: Communications Distance

In order to perform long-distance communications, the RFID System automati-
cally selects the amplification factor when the Antenna receives signals from the
ID Tag.

It may, however, be better not to select the automatic amplification factor if multi-
ple commands are used or if there is excessive noise. If this automatic selection
is suppressed, the RFID System cannot communicate with far ID Tags but the
RFID can perform stable communications.
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Sw4
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Note

Note

The RFID System allows a selection of either the long-distance mode (automatic
selection of amplification factor) or stable-communications mode (no change in
amplification factor).

Pin 6 Description
ON Stable communications mode

OFF Long-distance mode

Environmental noise can be easily checked with the Programming Console by
executing the NOISE CHECK command when the Controller is in long-distance
mode. Then if the value of noise reads more than 30, it is recommended that the
Controller be used in stable communications mode.

Pin 7: Not used
Do not use this pin. Always set this pin to OFF.

Pin 8: Termination Resistance

If two or more Controllers with Antennas are located closely together, the Con-
trollers must be in synchronous operation in order to prevent Antenna mutual
interference. In that case, the Controllers must be connected to one another in
series through a synchronous cable and the termination resistance of the Con-
troller at each end must be set to ON for stable communications.

Use this pin to set the termination resistance to ON or OFF.

Pin 8 Description
ON Termination resistance is ON.
OFF Termination resistance is OFF.

1. Be sure to set only the termination resistance of the Controller at each end to
ON and that of any other Controller to OFF, otherwise the Controllers will not
be in stable operations.

2. Always set pins 1 and 7 of SW3 to OFF, otherwise the Controller may not
operate properly.

Pins 1 and 2: Baud Rate Setting

Pin 1 Pin 2 Description
ON ON 38,400 bps
OFF 19,200 bps
OFF ON 4,800 bps
OFF 9,600 bps
Pin 3: Data Length Setting
Pin 3 Description
ON 8 bits (JIS 8 bits)
OFF 7 bits (ASCII 7 bits)
Pins 4 and 5: Parity Bit Setting
Pin 4 Pin 5 Description
ON ON (Even parity)
OFF Odd parity
OFF ON No parity
OFF Even parity
Pin 6: Stop Bit Length Setting
Pin 6 Description
ON 1 bit
OFF 2 bits
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Pin 7: Communications Mode Setting
This setting determines whether or not ACK/NACK control is performed be-
tween the host and controller.

Pin7 Description
ON ACK/NACK control

OFF No ACK/NACK control

Pin 8: Time-out Setting
This setting determines the time-out period of ACK/NACK control.

This setting will be meaningless unless pin 7 is set to ON.

Pin 8 Description
ON 5s
OFF 500 ms

4-1-2 Installation Environment

Installation

Enclosed-mounting
Position

Note

The V700-CD1D Controller is a highly reliable control device withstanding tough
environments. In order to ensure the full, reliable performance of the RFID sys-
tem, however, observe the following.

Do not install the Controller under the following conditions.

* The ambient temperature is not within a range between —10°C and 55°C or
there are radical temperature changes resulting in condensation.

e The humidity is not within a range between 35% and 85%.

e There is corrosive gas, flammable gas, dust, salt, or metal powder.

* The Controller is affected by direct vibration or shock.

* The Controller is exposed to direct sunlight.

o Water, oil, or chemical is sprayed onto the Controller.

The Controller can be used at an ambient temperature range between —10°C
and 55°C.

o Make sure that the Controller is provided with sufficient ventilation space.

e Do not install the Controller close to heaters, transformers, or resistors that
radiate excessive heat.

o If the ambient temperature exceeds 55°C, be sure to install a forced-ventilation
fan or cooler to keep the temperature below 55°C.

o If power lines or high-tension lines with large currents are located close to the
Controller, be sure to test the Controller carefully and make sure that wires
connected to the Controller are not affected by the noise of power lines or high-
tension lines.

Be sure to abide by the above before installing the Controller and carefully test
the Controller.
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4-1-3 Mounting

The Controller can be mounted to DIN tracks or enclosed-mounted to panels
with screws.

Enclosed Mounting Be sure to secure the Controller with M4 screws together with spring washers
and flat washers.

75
%
~2Z
i
B =
100 - -
=
56 =
I
Two, M4
— 1 L
7
DIN Track Mounting
Closed mounting | 75 (See note)
|
<) 2 | I
DINtrack F || Zhafao® | ) Snote> o

e e !

000000

.
i

==
=

PR | FXICRXOE [

T T E _

End plate Mounting hook Note Take the height of the DIN track into
consideration at the time of mounting.

(1) Hook the Controller to part A. Then

r h ntroller in direction B

% DINtrack (1 m long) press the Controller in directio
OMRON PFP-100N2 is to mount the Controller.
recommended.

(2) Pull the mounting hook down-
wards. Then lift the Controller up-
Height: 80 mm max. wards to disconnect the Controller.

PFP-M End Plate
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4-1-4 Connection and Disconnection of Antenna Connector
A single antenna can be connected to the Controller through the V700-A4[] An-
tenna Cable (sold separately), the standard length of which is 30 m maximum.
Two Antenna Cables can be connected up to a total length of 50 m. The Antenna
is provided with a 0.1-m-long cable. Therefore the length between the Antenna
and Controller is 50.1 m in this case.

Connection of Antenna Connector
Connection

1,2, 3... 1. Hold and insert the connector into the port so that the point marked in black
on the panel of the Controller coincides with the point marked in white on the
connector.

2. Press the connector straight until the connector is locked.

Note Do not hold and press the ring of the connector, otherwise the connector is not
locked. Be sure to hold the connector.

Disconnection

Hold and pull the ring straight upwards.

Note Do not hold and pull the connector, otherwise the connector cannot be removed.
Be sure to hold the ring.
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/\ CAUTION

Do not pull the cable, otherwise the cable may break or be damaged.

Note Do not connect or disconnect the connector while the Controller is turned ON,
otherwise the Controller may malfunction. Do not use more than two cables to
connect the Controller to the attached cable of the Antenna.

4-1-5 Wiring

Wire the Controller as shown below.

Power Supply and Ground Wires

)

C€
Connection example e e
(??(?@@@@

Line filter o]

+24VDC LI 1

ov o~ T
i Ground at a resistance

= of less than 100 Q.

Ferrite core (provided)

The power supply and ground terminals use M3 set screws. The following type
of solderless terminals can be connected to these terminals. Tighten each screw
to a torque of approximately 6 kgf e cm.
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Examples of Suitable
Solderless Terminals

Recommended Compact
DC Power Supply
(OMRON)

Section 4-1
Manufacturer Model Suitable wire Shape
Nippon Atchaku Tanshi | 1.25-N3A AWG24 to AWG16 | Fork-shaped
Nippon Atchaku Tanshi | 1.25-Y3A

L

M3

The Controller can internally withstand the noise on the power line. By providing
power to the Controller through the noise filter, the noise between the Controller
and ground can be greatly reduced.

Model Output Input voltage
S82K-03024 24VDC1.3A 110/240 V
S82J-0224 24VDC1.1 A 110V
S82H-10024 24VDC 4.6 A 110/240 V

The maximum power consumption of the Controller is 20 W (i.e., 0.8 A at
24 VDC). An inrush current, however, will flow when the Controller is turned ON.
Take this into consideration when preparing the power supply. A power supply
with an output of 1.1 A min. at 24 VDC is recommended.

Note 1.

| sops000

If the Antenna and power supply are too close, some noise generated from
the power supply may interfere the communications of the Antenna. Make
sure that there is a distance of 1 m or more between the Antenna and power

supply.

. If the Controller and Antenna are too close, the Controller may interfere with

the communications between the Antenna and ID Tag. Make sure that there
is a distance of 80 cm or more between the Controller and Antenna.

. Provide 24 VDC to the Controller. The permissible variation of the power

supply is between 20.4 and 26.4 VDC (i.e., 24 VDC ~15%/_44s,). Make sure
that the supply voltage is within this range.

. The maximum power consumption of the Controller is 20 W. An inrush cur-

rent of approximately 30 A at 24 VDC, however, flows when the Controller is
turned ON. Take this into consideration when preparing the power supply.

. Provide a power wire with a thickness of at least AWG18 in order to prevent

the dropping of voltage. It is recommended that twisted-pair wire be used for
the power line.

. Ground the Controller at a resistance of less than 100 Q to protect the Con-

troller from noise interference. The thickness of the ground wire must be at
least AWG18. If two or more Controllers are connected to one another in
synchronous operation, be sure to ground the Controller located at either
end of the system at a resistance of less than 100 Q and connect the ground
terminals of other Controllers with the shielded wire of the synchronous
cable. If the Controller is not ground properly, it may not operate.

[soiinen | < |

@ +SYNC- ‘

®®(;'<)§<)§<)®®

o]

) )
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¢ Use the provided ferrite core for the suppression of noise generation as shown
below.

1,2, 3... 1. Wire the power supply and ground wires.
2. Wind the power supply and ground wires together around the ferrite core
once so that the ferrite core will not move as shown below. The ferrite core
must be located within 10 cm of the Controller.

3. Close and press the ferrite core until the ferrite core clicks so that the ferrite
core will be locked.

| T omeon vroo-coto

®
&
Ferrite core

4. If the synchronous cable is used, wind only the power supply wires around
the ferrite core as shown below.

o)

44

oo

(?(?@@@@@

— lE.

24 VDC .

Ferrite core
ov
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Wiring RESET Signal

| T omeon vroo-coto

The 1/0O terminals use M3 set screws. The following type of solderless terminal
can be connected to these terminals

I
6-5?6_*525

I1/0 Solderless Terminal

M3

Tighten each screw to a torque of approximately 6 kgf e cm.

Note 1. Make sure that the input voltage does not exceed a maximum permissible
input voltage of 26.4 V, otherwise the Controller may malfunction.

2. Separate power lines and high-tension lines from the input line in order to
protect the input line from noise interference.

Wiring SYNC Signal

GMRON  V700-CD 1D

1 Shielded wire

SYNC + _----- Nalalululel SYNC -
Another Controller SYNC _ N\ N— SYNC 4+ Another Controller

» Connect the SYNC signals of other Controllers operating in synchronization.
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o If more than three Controllers operate in synchronization, two solderless termi-
nals must be connected to a single terminal. In that case, insert the solderless
terminals by overlapping the flat parts of the solderless terminals as shown be-
low. Then secure the solderless terminals with the screw.

Overlap the flat parts.

Note The SYNC line can be extended up to a total of 300 m.

4-1-6 Connection of RS-232C Interface

Signal name Symbol Signal direction Pin number
Input Output

Maintenance GR Shield
ground
Signal ground | SG 5
or common
retrace line
Send data SD OK 3
Receive data RD OK 2
Request send | RS OK 7
Cleartosend |CS OK 8

Connector Pin Arrangement
when Viewed from the Controller

Controller Host computer 1 5
ST | MA e WL W M | |

5 SG SG J) J)

3| sp >< sD O 00

2| RD » RD OO0

7 RS :I |: RS

8| cs VAR S S cs

Shielded wire 6 9

The diagram on the left-hand side indicates that the
shielded wire is grounded on the Controller side.

Note 1. Ground the shielded wire on either the Controller side or the above host
computer side.

2. Internally short-circuit pins 7 (RS) and 8 (CS).
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Connection to Host through IBM PC/AT or Compatible Computer, 9-pin Port

Connector Pin Arrangement
when Viewed from the Controller

Controller Connecting device DOS-V personal computer
9-pin male Cables with connectors 9-pin female
Shield GR 7 S\ FG

5 SG |« P SG 5

3 SD X SD 3

2 RD |« » RD 2

7 RS RS 7

8 cs Jod L\ Lycs 8

Shielded wire

Connecting to OMRON C200H PC

Connector Pin Arrangement
when Viewed from the Controller

Controller Connecting device C200H-ASC02
9-pin male Cables with connectors 9-pin male
Shield GR 7N 3 7\ FG 1
5 SG |« P SG 9
3 SD X SD 2
2 RD |« » RD 3
7 RS RS 4
8 cs Jed L Lyl—cs 5
Shielded wire

Assembly and Connection of Communications Connector

XM2A-0901 Plug
(provided)

An OMRON communications connector conforming to EMI standards is pro-
vided with the Controller. Use this communications connector or an equivalent

one.

Prepare a connection cable and a connector for the host computer. Refer to Ap-
pendix B Ordering Information for details.

XM2S-0911
Hood (provided)
(see note 1)

Note

Connection cable

Pl I

Recommended cable
Hitachi Cable’s
CO-MA-VV-SB 5PX28AWG
(see note 2)

Host computer side

1. A connector conforming to EMI standards is provided with the Controller.

2. Use the above cable or an equivalent one with an external diameter of 7 mm.
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Assembly of Connector

42

1,2, 3... 1. Process the end of the cable as shown below.

f 40 ‘ 35
#5 o s T
T ) L)

Conductors / @’4—#

Braided shield 102 1] Cable bushing
Shield tape l— 12

e Insert the cable into the cable bushing.

» Untangle the braided shield for approximately 10 mm and fold it back on
the cable bushing.

* Apply shield tape to the untangled braided shield.
2. Solder the conductors to the plug pins.

=

Plug  Jumper | Cable bushing
Aluminum tape
Pin number Symbol Name
Shield GR Ground
5 SG Signal ground
3 SD Send data
2 RD Receive data
7 (see note) RS Request send
8 (see note) CS Clear to send

Note Short-circuit pins 7 (RS) and 8 (CS) with a jumper.

3. Attach housing A2 of the Hood to the Plug and secure the aluminum-taped
portion with the cable clamp and two screws.

| | -
Two, M2.6 lock screw I:I

Housing A2

Housing B2

Cable clamp

4. Put on housing B2 to complete the connector assembly.
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Connection and Disconnection of Connector
* When connecting the connector, be sure to hold the connector by hand and
insert the connector. Then secure the connector with two lock screws.

¢ When disconnecting the connector, completely loosen the two lock screws.
Then hold the protruding part of the connector hood by hand and pull the con-
nector straight out. If the connector is difficult to disconnect, hold the Controller
by hand while pulling out the connector.

Lock screw

Note Example of Grounding from Controller

Controller Host Computer

SG - '
® sG
SD(@) >< SD
RD(2) C e RD
RS(7) ] [ RS
Cs(8) cs
GR FG

T
GR

¢ The shielded wire must be grounded either from the Controller or the host com-
puter for the prevention of system malfunctions. The above is an example of
grounding from the Controller.

e Short-circuit the RS and CS pin in the connector.

4-2 Installation of Antenna

4-2-1 Installation Environment

Installation Location

Do not install the Antenna in the following locations.

e The ambient temperature is not within a range between —20°C and 55°C or
locations with radical temperature changes resulting in condensation.

e The humidity is not within a range between 35% and 80%.

e There is corrosive gas, flammable gas, dust, salt, or metal powder.
* The Antenna will be subjected to direct vibration or shock.

* Water, oil, or chemical will be sprayed onto the Antenna.
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Countermeasures Against Noise

Power Lines and
High-tension Lines

Inverters, Motors, and
Other Driving
Mechanisms

Displays of Personal
Computers and
Programmable Terminals

Switching Power
Supplies

Note

The communications range of the Antenna drops due to ambient noise. Refer to
8-2 Communications Distance Characteristics vs. Ambient Noise for details.

The following provides information on countermeasures against ambient noise.

Do not wire the Antenna cable along with high-tension lines or power lines. Keep
the Antenna cable as far away as possible from them.

Be sure to ground the frames of driving mechanisms and keep them as far away
as possible from the Antenna.

Keep the displays of personal computers and Programmable Terminals as far
away as possible from the Antenna.

Be sure to ground switching power supplies and keep them as far away as pos-
sible from the Antenna.

If the Antenna is still influenced by noise in spite of the above countermeasures
taken, the communications range must be reduced.

The Controller in stable communications mode rather than long-distance mode
withstands more ambient noise although the communications range decreases.

Keep the above in mind before installing the Antenna. Before the Antenna is put
in actual use, be sure to conduct enough tests of the Antenna.

4-2-2 Mounting the Antenna

V700-HO1

Spring washer

Flat washer

@f/ Bracket
%P

[
|

ad
—(C @O

Be sure to attach the provided bracket to the Antenna and mount the Antenna
with four, M4 screws with spring washers and flat washers as shown below.

V700-HO02

3

Spring washer
Flat washer
Bracket

———

Center of caoll

Four, M4 or 4.5 dia.

185 [ . %

+0.2 |° . /
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4-3 ID Tag

4-3-1 Installation Environment
Do not install the V700-D23P31 or V700-D13P21 ID Tag in the following loca-
tion.
e There is corrosive gas, flammable gas, dust, or metal powder.
Do not install the V700-D13P21 ID Tag in the following locations.

e The ambient temperature is not within a range between —10°C and 50°C or
there are radical changes in temperature resulting in condensation.

» Water, oil, or chemical will be sprayed onto the ID Tag.

4-3-2 Mounting Method
Although, there are no special rules, abide by the following.
* Do not cut or open holes in the ID Tag.
* Do not impose excessive force on the ID Tag,
¢ Do not mount or attach the ID Tag close to metal objects.
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SECTION 5
Communications Functions

This section provides the communications functions and provides details on communications-related data and commands.

5-1 Commands and ReSponses . .. ........ ... 48
5-2 Movement of ID Tagand Command ............. ... it inennnnenen.. 49
5-2-1  Operating Condition of Controller . .. ......... .. .. .. . .. .. . .. . .... 49
5-2-2  Trigger Mode .. ..ot e 50
5-2-3  Automatic Mode ... ... 51
5-2-4  RepeatMode . ....... .. ... 51
5-2-5  Polling Auto Mode . . . ... i 53
5-3 Command and Response Frame Structure . ........... ... .. .. . . .. 55
5-4  Command LiSt . ... ... 56
5-5 LISt of OPtionS . ..ottt e e 57
5-6  Data Code Designation . .. ...... ...ttt e 57
5-6-1  ASCII Code DesSignation . .. .......uuvuvreinent e nnineenenenenns 57
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5-8  ACK/NACK Control . ... ...t e e e e e e 60
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5:9-1 READ:RD ... 61
5-9-2  WRITE: WT .o e e e e 62
5-9-3  ADD: AD .. 63
5-9-4  SUBTRACT: SB ..o e e 64
5-9-5 POLLING AUTOREAD: PR ... ... e 65
5-9-6 POLLING AUTOWRITE: PW . ... ... e 66
5-9-7 MEMORY CHECK: MC . .. ... e 66
5-9-8  MEMORY CALCULATE: MK . .. ... e 67
5-9-9  WRITE PROTECT: WP . ... e 69
5-10 Communications Subcommands ... ............ .ttt 71
5-10-1 POLLING CHECK: PC ... ... e 71
5-10-2 POLLING END: PE ... ... e 71
5-11 Control Commands ... ... .. ...ttt e 72
5-11-1  STOP: ST . oo e e 72
5-11-2 RESET: XZ . o e 72
5-12 HostCommand . .. ....o. it 73
5-12-1 TEST: TS .o e 73
5-13 Host Subcommands . ... ... e 73
5-13-1  ACK: AK . 73
5-13-2 NACK: NK .. e 73
5-14 Other Command . .. ...t e e e 74
5-14-1 Undefined Command Response . . ........ ... ... 74
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Commands and Responses

Section 5-1

5-1 Commands and Responses

In order to communicate with the ID Tag in the communications area of the An-
tenna, commands must be selected and used according to the mode and move-
ment of the ID Tag.

ID Tags in Communications Area

Single Mode

FIFO Read/Write Mode

48

ID Tags operate in single mode, FIFO read/write mode, or multiple, simulta-
neous access mode according to the number and provided conditions of ID Tags
in the communications area.

In single mode, only a single ID Tag can exist in the communications area. A
communications error will result if there are two or more ID Tags in the commu-
nications area.

In the FIFO (first-in, first-out) read/write mode, the RD-ID System reads and
writes data to and from each ID Tag coming into the communications area one
after another. Since every ID Tag finished with communications is set to access
prohibit, communications will be possible if only one ID Tag newly arrives in the
communication area of the Antenna where more than one ID Tag exists. An er-
ror, however, results if two or more ID Tags arrive in the communications area
simultaneously. When the access-prohibited Tag moves out of the communica-
tions area, communications will become possible again.




Movement of ID Tag and Command Section 5-2

Multiple, Simultaneous
Access Mode

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

Note In FIFO read/write mode, make sure that multiple ID Tags do not arrive in the

communications area together, otherwise a communications error will result and
further communications will not be possible until there is only a single ID Tag in
the communications area.

5-2 Movement of ID Tag and Command

5-2-1 Operating Condition of Controller

Ready to Receive
Command

Processing Command
(Except POLLING
AUTOREAD Command)

Awaiting POLLING
AUTOREAD
Subcommand

In this state, the Controller has no command in process and the Controller is
ready to receive any command other than a subcommand. When a command is
received, the Controller starts processing the command.

After a command is received by the Controller, the Controller ignores the next
command until the Controller processes the command and returns a response.
The Controller, however, accepts the STOP or RESET command anytime.

This is the state in which the Controller has received the POLLING AUTOREAD
command. The Controller is ready to receive the STOP command, RESET com-
mand, or any POLLING subcommand. POLLING subcommands are used for
checking the condition of approaching ID Tags or canceling the POLLING AU-
TOREAD command.
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5-2-2 Trigger Mode
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In trigger mode, the Controller communicates with the ID Tag in the communica-
tions area provided that the ID Tag is not moving. Therefore, it is necessary to
check that the ID Tag is at a standstill in the communications area. If the ID Tag is
not in the communications area, an error response is returned.

Host Controller Tag
Not approaching yet
TRIGGER Ta
command 9
i Standstill
i Communications Tag
i processing <
E i Standstill
: v
i Response
v /
Command
end
1,2, 3... 1. The host must send the command after checking that the ID Tag has come to

a standstill in the proper position.
2. The Controller communicates with the ID Tag for data processing according

to the command.

3. After the data is processed, the Controller returns a response indicating that
the Controller is finished with data processing. The host receives the re-

sponse and waits for the next ID Tag to approach.

Note When operating the system in trigger mode, make sure that the ID Tag in the
communications area is at a standstill.
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5-2-3 Automatic Mode

In automatic mode, the Controller does not return a response to the host while an
ID Tag to be processed is approaching the communications area. During this
time the communications path between the host and Controller is kept busy.
Therefore, the host cannot send the next command.

HOST Controller ID Tag

AUTO command \

i Awaiting ID Tag Not approaching
Busy i
i Awaiting ID Tag Not approaching

Busy \ .
+
\ Communications >

processing

ID Tag

|

Response Passed

e

Command end

1,2, 3... 1. The host sends the AUTO command.

2. The Controller does not return a response while the ID Tag is approaching.
During this time the communications path between the host and Controller
is kept busy.

3. When the ID Tag passes in front of the Antenna, the Controller processes
the communications data exchanged with the ID Tag according to the com-
mand.

4. After the data is processed, the Controller returns a response to the host in-
dicating that the Controller is finished with data processing.

Note In automatic mode, while the communications path between the host and Con-
troller is busy, the host cannot send the next command.

5-2-4 Repeat Mode

In repeat mode, when the Controller receives a command from the host, the
Controller wait for the arrival of an ID Tag to be processed. No response is re-
turned from the Controller while the ID Tag is approaching the communications
area. Whenever an ID Tag passes through the communications area, the Con-
troller communicates with the ID Tag and returns a response to the host. In this
mode, the next command other than the STOP or RESET command is not ac-
cepted until the operation of the Controller is stopped or reset with the STOP or
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RESET command. When the Controller is stopped or reset, the Controller is
ready to receive the next command.

Host Controller Tag
REPEAT
command \
i \ Awaiting ID Tag Not approaching
v
Busy \ E
i \ v
i Awaiting ID Tag Not approaching
v
Busy \ i
: v
; \ Communications Tag (1)
! data processing |«
5 v
i Data Passed
: i
Response / |
received .
v :
Busy \ .
T A4
i \ Awaiting ID Tag Not approaching
v
Busy \ i
: v
: Communications Tag (2)
: data processing [«
; ¥
; / Data Passed
v
Response /
received
v
Busy \
i \ Awaiting ID Tag Not approaching
v

1,2, 3... 1. The host sends the REPEAT command.

2. The Controller does not return a response while the ID Tag is approaching,
during which the communications path between the host and Controller is
kept busy.

52



Movement of ID Tag and Command Section 5-2

3. When the ID Tag passes through the communications area of the Antenna,
the Controller communicates with ID Tag according to the command.

4. After the data is processed, the Controller returns a response to the host in-
dicating that the Controller is finished with data processing. Then the Con-
troller awaits the next ID Tag.

5. When the next ID Tag passes through the communications area of the An-
tenna, the Controller communicates with the ID Tag.

6. After the data is processed, the Controller returns a response to the host in-
dicating that the Controller is finished with data processing.

Note In order to send the next command while the Controller is in repeat mode, be
sure to execute the STOP or RESET command so that the Controller will stop
processing the current command and be ready to receive the next command.

5-2-5 Polling Auto Mode

If a normal AUTO command is sent to one of the Controllers while a single host is
controlling more than one Controller, the communications path between the host
and the Controller receiving the AUTO command will be kept busy and the host
will not be able to control any other Controller. However, if the POLLING AUTO
command is sent instead, the Controller will return a response at the request of
the host. In this way, the communications path to the host will not be kept busy.
Therefore, the host can send a command to another Controller. While the POL-
LING AUTO command is executed, no command other than the POLLING sub-
command, RESET command, or STOP command can be executed.
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1,2 3.

In the following example, the POLLING AUTO command is executed to two

Controllers.
Host Controller Tag
POLLING AUTO
command \
Node 1
Response Not approaching yet
Node 1
POLLING AUTO
command
Node 2
E Response Not approaching yet
v
poLLnG | Node 2
subcommand \ '
Referring to node 1 *
Response Not approaching yet
Node 1 not
POLLING / :
subcommand \ approaching yet
Referring to node 2 \
Response Not approaching yet
Node 2 not

approaching yet

v

Response Tag
v Node 1 Passed through
POLLING ! communication area of
subcommand \ H node 1’s Antenna
v

Referring to node 1
Response

/ Node 1’s

communications
processing completed

€=

. The host sends the POLLING AUTO command to node 1.
. After the command is received, the Controller returns a response to the host

indicating the acceptance of the command.

. The host sends the POLLING AUTO command to node 2.
. After the command is received, the Controller returns a response to the host

indicating the acceptance of the command.

. The host can use subcommands to check the process of command execu-

tion or cancel the execution of the POLLING AUTO processing. If the ID Tag
has not approached yet, a response indicating the status is sent in reply to
an inquiring subcommand.

. When the ID Tag passes through the communications area of node 1’s An-

tenna, communication is established.

. If a subcommand is sent for confirmation to the Controller that has finished

processing communications with the ID Tag, the Controller will return a re-
sponse of a process result.
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5-3 Command and Response Frame Structure

Commands and responses exchanged between the host and Controllers are in
the following frame structure.

Node number Text BCC
STX QD ETX
1 2 1 1
Name Description
STX This code indicates the beginning of a communications frame. This code is 02h in ASCII.
Node number This indicates the node number of the Controller that can be set within a range between 00

and 31 (decimal) on the rotary switches of the of the Controller. If a node number is
identically set to one that is set by using the node number setting switch on the Controller, a
response will be returned with the same node number.

ETX This code specifies the end of the command/response. This code is 03h in ASCII.

BCC This stands for block check character. The results of horizontal parity calculation from just
after STX through ETX is displayed with a single character. Refer to 5-6 Data Code
Designation for BCC calculation.

Command The text of a command consists of a command code and an option that specifies
a variety of data items.

After receiving STX, the Controller receives data up to ETX. Then the Controller
will execute the command if the node number in the command is correct. If STX
is received again after the first STX is received and before receiving ETX, the
first STX will be ignored.

Node number Command code Option BCC
STX DID E|ID ETX
1 2 2 1 1
Name Description
Command code The command code indicates the command that the Controller executes. Refer to 5-4 List of
Commands for all command codes available.
Option Used to designate specified optional settings or to designate read data or write data. For
details, refer to the format of each command.

Response The text of a response consists of a Retry Flag, command code, response code,
and text data.

Node number Retry Flag Command code Response code Text data BCC
STX D|D T D|D D|D ETX
1 2 1 2 2 1 1
Name Description
Retry Flag The Retry Flag is set to 0 if ACK OR NACK control is not used.

The Retry Flag is set to 1 and the previous response is returned if no ACK is received within
a specified time in ACK/NACK control.

Command code The executed command code is sent.

Response code A response code is attached to the result of command execution and sent to the host. Refer
to 5-15 List of Response Codes.

Text data Some commands enable the Controller to send data. Refer to the frame structure of each

command for details.

55



Command List Section 5-4

5-4 Command List

Commands can be classified into five types.

1,2 3. 1. Communications Command
The communications command is used for communications with ID Tags.
2. Communications Subcommand
The subcommand is used for the inquiry of the results or cancellation of
execution when the POLLING AUTO command is used.
3. Controller Control Command
The Controller control command is used for interrupting communications
with ID Tags or resetting the Controller.
4. Host Command
The host command is used for communications tests of the host and Con-
trollers.
5. Host Subcommand
The host subcommand is used for ACK/NACK control.
Command type Command Command name Function
code
Communications RD READ Reads memory data from a Tag.
command WT WRITE Write data to the memory of a Tag.
AD ADD Adds the specified data to memory data in hexadecimal
and writes the results to the memory of a Tag.
SB SUBTRACT Subtracts the specified data from the memory data in
hexadecimal and writes the results to the memory of a
Tag.
PR POLLING AUTO Performs a single autoread using polling.
PW POLLING Performs a single autowrite using polling.
AUTOWRITE
MC MEMORY CHECK Compares check codes in Tag memory.
MK MEMORY Calculates check codes in Tag memory.
CALCULATION
WP WRITE PROTECT Sets and releases write protection for each page.
Communications PC POLLING CHECK Checks polling operation with the Controller.
subcommand PE POLLING END Ends polling.
Controller control ST STOP Ends communications with the ID Tag.
command XZ RESET Resets the Controller after receiving the command.
Host command TS TEST Sends the received data to the host.
Host subcommand AK ACK Sends this command to the Controller if a proper
response for ACK/NACK control is possible.
NK NACK Sends this command to the Controller if proper
response for ACK/NACK control is impossible.
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5-5 List of Options

The following eight options can be placed in the READ, WRITE, ADD, and SUB-
TRACT command frame structure to specify communications according to the
number of ID Tags in the communications area, their conditions, the movement
of the ID Tags, and the operating status of the Controller.

Symbol

Name

Description

ST

Single Trigger

Immediately after receiving a command, the Controller communicates with the Tag and
sends a response. After sending a response, the Controller is set to a standby state and
waits for a new command. There should be only one Tag within the communications area of
the Antenna.

SA

Single Auto

After receiving a command, the Controller waits for an approaching Tag, communicates with
the Tag, and sends a response. After sending a response, the Controller is set to a standby
state and waits for a new command. There should be only one Tag within the
communications area of the Antenna.

SR

Single Repeat

The Controller waits for an approaching Tag, communicates with the Tag, and sends a
response. After sending a response, the Controller is set to a standby state and waits for
approaching Tags. The Controller repeats this process until it receives a STOP or RESET
command. There should be only one Tag within the communications area of the Antenna.

FT

FIFO Trigger

Immediately after receiving a command, the Controller communicates with the Tag and
sends a response. After completing communications, the Controller disables Tag operation
and is set to a standby state and waits for a command after sending a response. There
should be only one operable Tag within the communications area of the Antenna.

FA

FIFO Auto

After receiving a command, the Controller waits for an approaching Tag, communicates with
the Tag, and sends a response. After completing communications, the Controller disables
Tag operation and is set to a standby state awaiting approaching Tags after sending a
response. There should be only one operable Tag within the communications area of the
Antenna.

FR

FIFO Repeat

The Controller waits for an approaching Tag, communicates with the Tag, and sends a
response. After completing communications, the Controller disables Tag operation and is set
to a standby state and waits for approaching Tags after sending a response. The Controller
repeats this process until it receives a STOP or RESET command. There should be only
one operable Tag within the communications area of the Antenna.

MT

Multi-trigger

Immediately after receiving a command, the Controller communicates with all the Tags
within the communications area of the Antenna and sends a response. After completing
communications, the Controller disables Tag operation. After sending a response, the
Controller is set to a standby state and waits for a new command.

MR

Multi-repeat

The Controller waits for approaching Tags, communicates with all the Tags within the
communications area of the Antenna, and sends a response. After completing
communications, the Controller is set to a standby state and waits for approaching Tags.
The Controller repeats this processing until it receives a STOP or RESET command.

Note Do not set the Controller to energy-saving mode if the single repeat, FIFO trig-
ger, FIFO auto, FIFO repeat, multi-trigger, or multi-repeat options are used,
otherwise a command error will result.

5-6 Data Code Designation

Specify in the command whether read or write data is handled as ASCII text data
or handled as hexadecimal numeric data.

5-6-1 ASCII Code Designation

Data of one character uses a single byte (or a single address) in ASCII or JIS8 in
the memory of the ID Tag.
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Example of ASCII Code Designation

ID Tag Memory

If “OMRON?” is written to the five bytes beginning with address 10h in the
memory, the addresses will be occupied with the following data.

Address

10h 4 F “0”
11h 4 D “Mm”
12h 5 2 “R”
13h 4 F “0?
14h 4 E “N”

5-6-2 HEX Code Designation

HEX Code Designation

ID Tag Memory

Two characters of data are treated as two-digit hexadecimal data.

If “1234” is written to the two bytes beginning with address 20h, the addresses
will be occupied with the following data.

Address
20h 1 2
21h 3 4

5-6-3 Designation Range of First Address and Bytes

58

The following table provides information on commands that designates the first
address and number of bytes along with the designation range of the first ad-
dress and bytes. A command error will result if a value not within the range is

specified.
Command code | Designation range of Designation range of bytes
first address
READ 00h to EFh ASCII code 01h to FOh
HEX code 01h to 80h
WRITE 00h to EFh ASCII code 01h to FOh
HEX code 01h to 80h
ADD 00h to EFh 01h to 08h
SUBTRACT 00h to EFh 01h to 08h
POLLING AUTO | 00h to EFh ASCII code 01h to FOh
HEX code 01h to 80h
POLLING 00h to EFh ASCII code 01h to FOh
AUTOWRITE HEX code 01h to 80h
MEMORY [(JOh to [(J5h or (18hto | 01h to FOh
CHECK [1Dh, provided that [J
is between 0 and E.
MEMORY [(JOh to [J5h or [18hto | 01h to FOh
CALCULATION IDh, provided that [J
is between 0 and E.

Note Addresses and bytes can be specified within the above ranges. If a range ex-
ceeding the memory capacity of the ID Tag is designated, an address error or
command error will result. Be sure to check the memory capacity of the ID Tag
before use.
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5-6-4 Example of BCC Calculation

BCC is the result of the horizontal parity calculation of the data right after STX up
to ETX inclusive. BCC conforms to JIS5001.

Node number Command code Text BCC
sTx| © 0 R D S T A 0 0 1 0 ETx | s
| | | | |
Command data ASCII code data

0 0011 0000
EOR

0 0011 0000
EOR

R 0101 0010
EOR

D 0100 0100
EOR

S 0101 0011
EOR

T 0101 0100
EOR

A 0100 0001
EOR

0 0011 0000
EOR

0 0011 0000
EOR

1 0011 0001
EOR

0 0011 0000
EOR

ETX 0000 0011

Calculation 0101 0010

result

5-7 Explanation of Commands and Responses

No Response

One to One

Multiple Responses

The transmission of a command from the host to the Controller or the transmis-
sion of a response from the Controller to the host varies with the type of com-
mand and the difference in communications designation.

When the Controller receives the RESET command, the Controller is reset with-
out returning a response and waits for the next command.

Host RESET command

Controller Reset

If the single trigger, single auto, FIFO trigger, or FIFO auto option is specified for
communications with the ID Tag or a command not for communications with the
ID Tag is specified, a single response will be returned for a single command.

Host [Command

Controller
If the single repeat, FIFO repeat, multiple trigger, or multiple repeat option is spe-
cified for communications with the ID Tag, multiple responses will be returned for

a single command.

Host Command|

Response Response Response Response
Controller I——h. I——h. I_h. |_hl
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5-8 ACK/NACK Control

After the Controller receives a command from the host and returns a response, if
the host cannot receive the response normally, the host must send the same
command to the Controller again for execution. This is possible only if the ID Tag
is at a standstill in the communications area of the Antenna or moving slow
enough so that the ID Tag can receive the command within the communications
area. The system in ACK/NACK control can receive the response without send-
ing the command to the ID Tag.

Use of ACK/NACK Control

The Controller returns a response for a command sent from the host and the
host sends ACK when the response to the command is received. Then the Con-
troller determines that the host has received the response normally and waits for
the next command. If the Controller does not receive ACK within a preset time-
out period or the Controller receives NACK, the Retry Flag is set and the re-
sponse is returned to the Controller again. This is repeated at least nine times.

The host receives a response normally and sends ACK.

Host ACK
Controller

The host sends NACK because a response is not received normally.

Host Command NACK ACK
Controller
Error results Retry

The host does not send ACK/NACK within a preset time-out period.
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5-9 Communications Commands
5-9-1 READ: RD
Reads data from a Tag.
Command Frame Structure
STX | Node No. | Command | commy- Data|Chan-| Firstread | No. of ETX | BCC
(':qude nications type [nel address read bytes
l l l
1 2 2 2 1 1 2 2 1 1
Communications Specify the communications method with the Tag.
ST: Single trigger
SA: Single auto
SR: Single repeat
FT: FIFO trigger
FA: FIFO auto
FR: FIFO repeat
MT: Multi-trigger
MR: Multi-repeat
Data type Specify whether the data read from the Tag is ASCII or Hex.
A: ASCII code
H: HEX code
Channel Always 1.
First read address Specify in Hex the first address from which data is to be read from the Tag.
Setting range: 00h to EFh
No. of read bytes Specify in Hex the number of bytes to be read from the Tag.
Setting range: 01h to FOh (reading ASCII data)
01h to 80h (reading Hex data)

Response Frame Structure

STX | Node No. |Retry| Command | Response Read data ETX| BCC
Flag | code code
| RD | 0 I
1 2 1 2 2 Specified 1 1
quantity

00: Normal end
Refer to 5-15 List of Response Codes for other response codes.

Response code

Read data Data read from the ID Tag, which consists of the following characters.
ASCII code: Number of bytes to be read

HEX code: Number of bytes to be read x 2

Note Make sure that the specified data is within the memory capacity of the ID Tag.
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5-9-2 WRITE: WT
Writes data to a Tag.
Command Frame Structure
STX | NodeNo. | €ommand | commu- | Data|Chan-| Firstwrite | No. of Write data ETX| BCC
code nications | type |nel address write bytes
| WT, | | [ I
1 2 2 2 1 2 2 Specified 1 1
quantity
Communications Specify the communications method with the Tag.
ST: Single trigger
SA: Single auto
SR: Single repeat
FT: FIFO trigger
FA: FIFO auto
FR: FIFO repeat
MT: Multi-trigger
MR: Multi-repeat
Data type Specify whether the data written to the Tag is ASCII or Hex.
A: ASCII code
H: HEX code
Channel Always 1.
First write address Specify in Hex the first address to which data is to be written to the Tag.
Setting range: 00h to EFh
No. of write bytes Specify in Hex the number of bytes to be written to the Tag.
Setting range: 01h to FOh (writing ASCII data)
01h to 80h (writing Hex data)
Write data Data written to the ID Tag, which consists of the following characters.
ASCIl code: Number of bytes to be written
HEX code:  Number of bytes to be written x 2
Response Frame Structure
STX | NodeNo. | Retry| Command| — Response pry | gcc
Flag code code
| WT | 00
1 2 1 2 2 1 1

00: Normal end
Refer to 5-15 List of Response Codes for other response codes.

Response code

Note Make sure that the specified data is within the memory capacity of the ID Tag.
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5-9-3 ADD: AD

Command Frame Structure

The data in the memory of the ID Tag is treated as hexadecimal data, to which
AD data is added.

STX | Node No. | Command | Commu-  |Chan-| Firstaddress | No. of bytesin Add data ETX | BCC
code nications nel of add area add area
| AD | | I I
1 2 2 2 1 2 2 Specified 1 1
quantity

Communications Specify the communications method with the Tag.

Single trigger

Single auto

: Single repeat
FIFO trigger
FIFO auto
FIFO repeat
Multi-trigger

: Multi-repeat

Always 1.

Channel

The first address of data to be added in hexadecimal.

Setting range: 00h to EFh

The number of data bytes to be added in hexadecimal.

Setting range: 01h to 08h

Data to be added to the ID Tag.

The number of AD data characters is twice as large as the number of AD area bytes.

First address of add area

No. of bytes in add area

Add data

Response Frame Structure

Command

STX | Node No. |Retry Response Results data ETX| BCC
Flag code code
| AD | ) | 000 ___
1 2 1 2 2 Specified 1 1
quantity

Response code 75: Normal response with no overflow.
76: Normal response with overflow.

Refer to 5-15 List of Response Codes for other response codes.

Results data The result of the addition of data is sent. If overflow results, the previous data is sent.

Note 1. Make sure that the AD area is within a single page, otherwise a command

error will result.

2. Make sure that the specified data is within the memory capacity of the ID
Tag.
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5-9-4 SUBTRACT: SB

The data in the memory of the ID Tag is treated as hexadecimal data, to which
SB data is subtracted.

Command Frame Structure

STX | NodeNo. | €ommand | commy.  |Chan-| Firstaddress | No. of bytesin Subtract data ETX | BCC
code nications nel of subtract subtract area
| SB | P area_| T
1 2 2 2 1 2 2 Specified 1 1
quantity
Communications Specify the communications method with the Tag.

ST: Single trigger
SA: Single auto
SR: Single repeat
FT: FIFO trigger
FA: FIFO auto
FR: FIFO repeat
MT: Multi-trigger
MR: Multi-repeat

Channel Always 1.

First address of subtract | The first address of data to be subtracted in hexadecimal.
area Setting range: 00h to EFh

No. of bytes in subtract The number of data bytes to be subtracted in hexadecimal.
area Setting range: 01h to 08h

Subtract data Data to be added to the ID Tag.

The number of SB data characters is twice as large as the number of SB area bytes.

Response Frame Structure

Command| Response | o . .. ..
STX Node No. II?letry code code Results data ETX | BCC
l ad | sB| %z |
1 2 1 2 2 Specified 1 1
quantity
Response code 75:  Normal response with a result not below 0.

76: Normal response with a result below 0.
Refer to 5-15 List of Response Codes for other response codes.

Results data The result of the subtraction of data is sent. If the result is below 0, the previous data is
sent.

Note 1. Make sure that the SB area is within a single page, otherwise a command
error will result.

2. Make sure that the specified data is within the memory capacity of the ID
Tag.

64



Communications Commands

Section 5-9

5-9-5 POLLING AUTOREAD: PR

When the host sends POLLING AUTOREAD command to the Controller, the
Controller immediately returns a response to the host indicating the acceptance
of the command. Then the Controller waits for the approaching ID Tag and reads
the data of the ID Tag when the ID Tag is in the communications area of the An-
tenna. When the Tag is in the communications area, the host can use a POL-
LING subcommand to check the results of the processing of the command.

Command Frame Structure

STX| Node No. | Command Data [Chan-| Firstread | No. of ETX| BCC
code ype el address read bytes
] PR | ] ]
1 2 2 1 1 2 2 1 1
Data type Specify whether the data read from the Tag is ASCII or Hex.
A: ASCII code
H: HEX code
Channel Always 1.

First read address

Specify in Hex the first address of the data to be read from the Tag.
Setting range: 00h to EFh

No. of read bytes

Specify in Hex the number of bytes of data to be read from the Tag.
Setting range: 01h to FOh (reading ASCII data)
01h to 80h (reading Hex data)

Response Frame Structure

STX| Node No.| Retry| Command| Response| gry |gcc
Flag code code
| PR | 74 |

1 2 1 2 2 11

Response code

74: Command received.
Refer to 5-15 List of Response Codes for other response codes.

Note Make sure that the specified data is within the memory capacity of the ID Tag.
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5-9-6 POLLING AUTOWRITE: PW

When the host sends POLLING AUTOWRITE command to the Controller, the
Controller immediately returns a response to the host indicating the acceptance
of the command. Then the Controller waits for the approaching ID Tag and writes
data to the ID Tag. When the Tag is in the communications area, the host can use
a POLLING subcommand to check the results of the processing of the com-

mand.
Command Frame Structure
STX | Node No. | €ommand | pata (Ghan-| Firstwrite | No. of Write data ETX| BCC
code type |nel address write byteg
| PW | | I
2 2 1 1 2 2 Specified 1 1
quantity
Data type Specify whether the data written to the Tag is ASCII or Hex.
A: ASCII code
H: HEX code
Channel Always 1.
First write address Specify in Hex the first address to which data is to be written to the Tag.
Setting range: 00h to EFh
No. of write bytes Specify in Hex the number of bytes to be written to the Tag.
Setting range: 01h to FOh (writing ASCII)
01h to 80h (writing Hex)
Write data Data written to the ID Tag, which consists of the following characters.
ASCII code: Number of bytes to be written
HEX code: Number of bytes to be written x 2
Response Frame Structure
STX | Node No. | Retry g:d’gma”d Sfjgmse ETX| BCC
| Flag PW | 74 |
1 2 1 2 2 1

Response code

74: Command received.

Refer to 5-15 List of Response Codes for other response codes.

Note Make sure that the specified data is within the memory capacity of the ID Tag.

5-9-7 MEMORY CHECK: MC

This command uses the generating polynomial X6 + X2 + X5 + 1 to calculate
the check block designated by the user and to compare the results with the
check code attached to the check block.

Command Frame Structure

STX Node No. Command Chan-| Firstaddress | No.ofbytesin | ETX | BCC
code nel of check check biock
| MC I block I
1 2 2 1 2 2 1 1

Channel

Always 1.

block

First address of check

Specify in Hex the first address of the check block.
Setting range: [JOh to [(J5h or [18h to [IDh, provided that (] is between 0 and E.

block

No. of bytes in check

Specify in Hex the number of bytes in the check block.
Setting range: 03h to FOh
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Response Frame Structure

Command

STX | Node No. | Retry Response | g1x| BCC
Flag code code
| MC | 75 1

1 2 1 2 2 1 1

Response code

75: The comparison results are correct.
76: The comparison results are not correct.
Refer to 5-15 List of Response Codes for other response codes.

Note Make sure that the specified data is within the memory capacity of the ID Tag.

5-9-8 MEMORY CALCULATE: MK

This command uses the generating polynomial X16 + X12 + X5 + 1 to calculate
the check block designated by the user and to write the check code to the last
three bytes of the check block.

Command Frame Structure

STX | Node No. | Command |~ | Firstaddress | No.ofbytesin | ETX| BCC
code nel of check check biock
| MK | block |
1 2 2 1 2 2 1 1

Channel

Always 1.

First address of check
block

Specify in Hex the first address of the check block.
Setting range: [JOh to [J5h or [18h to [1Dh, provided that [] is between 0 and E.

No. of bytes in check
block

Specify in Hex the number of bytes in the check block.
Setting range: 03h to FOh

Response Frame Structure

STX | Node No. |Retry| Command | Response | ETX | BCC
Flag | code code
| MK | 00 |

1 2 1 2 2 1 1

Response code

00: Normal end
Refer to 5-15 List of Response Codes for other response codes.

Note 1. Do not specify both “set” and “clear” for the same page. When both “set” and

“clear” are specified for the same page, the “set” will be executed.
2. Do not set “1” for “Fixed to 0.” Setting “1” will result in a command error.

3. Make sure that the specified data is within the memory capacity of the ID
Tag.

Memory Check Function

By executing the MEMORY CHECK and MEMORY CALCULATE commands, it

is possible to check for the accidental overwriting or destruction of memory. The

CRC (cyclic redundancy check) code is written or checked with the check block

specified by the user. The CRC code is calculated by the generating polynomial

X164+ X12 4 X5 41,

e The calculation area is the portion of the check block specified by the first ad-
dress and the number of bytes excluding the last two bytes. The check code
area is the last two-byte portion. If a command to write a check code is sent, the
CRC code of the data in the calculation area is calculated and compared with
the data in the check code area. If they coincide, response code 75, which indi-
cate normal data transmission, is returned, otherwise response code 75 is re-
turned as a warning.
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e Example of Command Execution
In the following example, the data in address 10h to 12h is checked.

Address
00
01

First address of the area — 1

Check code calculation area
Number of check (Number of check block bytes: 2)

block bytes

CRC (left digity —H

. o ; Check code area (two bytes)
CRC (right digit) .

: :

1,2, 3... 1. In this example, the following data already exists in the memory of the ID
Tag.
10h 12h
11h 34h
12h 56h
13h
14h

2. Execute MK11005 (the MEMORY CALCULATION command). The CRC
code 5CD6 calculated from the data 123456 is written to addresses 13h and

14h.
10h 12h
11h 34h
12h 56h
13h 5Ch
14h Déh

3. Execute MC11005 (the MEMORY CHECK command). The normal re-
sponse MC75 will be returned if the data coincides.

10h 12h
11h 34h
12h 56h
13h 5Ch
14h Déh
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4. If the data does not coincide, MC76 (a data error warning) will be returned.

10h FFh «— Data error
11h 34h
12h 56h
13h 5Ch
14h D6h

5-9-9 WRITE PROTECT: WP

Command Fram

Sets and releases write protection by page.

e Structure

STX

Command

Node No. Chan{ Protection setting Protection release ETX | BCC
code nel information information
| w1l | N

1 2 2 1 8 8 1 1
Channel Always 1.
Protection setting Set the corresponding bits in the following diagram to 1 to write-protect pages.
information
Protection release Set the corresponding bits in the following diagram to 1 to release write protection of pages.
information

Response Frame Structure

STX Node No. | Retry| Command | Response Protection ETX | BCC
Flag | code code information
| WP |
1 2 1 2 2 8 1 1

| Protection informa

tion | Write-protect data set in the ID Tag is sent.

Protect Data

The protect data item on each page is expressed by single-bit data. Protect data
items are arranged in decreasing numerical order beginning with those on page
30. There are protect data items on two zero-fixed pages after the protect data
item on page 1.

Three 32-bit data items are considered to be binary data, the hexadecimal con-
version of which is used as protect data.

The V700-D23PLIL1, however, uses the data items on page 1 through 14 only.
The data on any other page can be set or released, which has, however, nothing
to do with the operation of the V700-D23P[][.

L L Protection information L

b7 ! b6 ! "b1 b0 | b7 ! b6 ! "b1 b0 | b7 ! b6 ! "1 b0 | b7 ! b6 ! " h3 ! b2 ! b1 ! b0

ol o1 Pt o o o 1o | <1 mi i i i i i i i i

@ A N NN A A I i L I P N T 00 0

Q1 D 1 O D D1 O [ ) D1 D 1 QO 1 D D D 1 D D 1

O O 1 D [e)] [o)N] On 1O 1 O (o) ] (o) ] (B =) BN e)) O On 1 O On 1

@1 @©1 1 @1 ®© @1 @1 1@ 1 @© 1 @ 1@ 1 © @ 1 ol I @1 @ 1

o, o L~ B e R S e I pooyoog 1
Note 1. Do not set the write protection and the release of write protection together on

the same page. If write protection and the release of write protection are set
on the same page, only the write protection setting will be enabled.

2. Do not set 1 in either of the zero-fixed pages, otherwise an error will result.
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Example of Write Protection Setting and Releasing
The following is an example of command execution and responses for setting
write protection on pages 1 and 6 and releasing write protection on pages 5 and
8 of the ID Tag, provided that pages 2, 5, 8, and 13 the ID Tag are set to write

r

protection.
1,2, 3... 1. The following setting is required to set the write protection on pages 1 and 6.
Not used Pages 1 and 6 Fixedto 0
A designated 7\

~

—

Binary display [0 {oioioioioioioloioioioioioioiofojoioioioioioiol1i0i0oi0{0i1i0}0
Hexadecimal 00 00 00 84
display
2. The following setting is required to release the write protection on pages 16
and 21.
Not used Pages 5 and 8 Fixed to 0
- A N designated 7\ —
Binary display [0 {0i0joioioioiofloioiojoioioioiofoioioioioioi1iofoi1ioioioioioio
Hexadecimal % 90 % 20
display
3. The following is the description of the command sent from the host. The data
on STX, ETX, BCC, and node number is left out in the following.
Write protection ~ Write protection
is set is released
A A
WP10000008400000240
4. Pages 1, 2, 6, and 13 are write-protected. Therefore, the following response
is returned. The data on STX, ETX, BCC, and node number is left out in the
following.
Write protection
is set
/—%
WP000000408C
Pages 1, 2, 6,
Not used and 13 Fixed to 0
r A N K_H
Binary display [0 {oioioiojoioio[oioioioioioioiofloi1ioioioioioio[1ioioioi1it1iolo
Hexadecimal 00 00 40 8C
display

If it is necessary to check the write protect data only, send the following com-
mand without designating the data on setting or releasing write protection. The
data on STX, ETX, BCC, and node number is left out in the following.

Write protection
is set
A

Write protection

is released
A

WP10000000000000000
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5-10 Communications Subcommands

5-10-1 POLLING CHECK: PC

This subcommand is used after sending the POLLING AUTO command to
check the results of the execution of the POLLING command.

Command Frame Structure

Node No. | Command
code

I PC |
1 2 2 1 1 1

STX Chan-{ ETX|BCC

nel

[ Channel | Always 1. |

The following frame structures are used for the response when the POLLING
AUTO command is executed after the completion of communications with 1D
Tag and before the completion of communications with the ID Tag.

Response Frame
Structure

1,2,3... 1. POLLING AUTO
STX | Node No. |Retry| Command] Response Read data ETX | BCC
Flag code code
| PR| co | | @ ____
1 2 1 2 2 Specified 1 1
quantity
2. POLLING AUTOWRITE
STX | Node No. | Retry] Command | Response | ETX | BCC
Flag | code code
| PW | 00 |
1 2 1 2 2 1 1
3. Before Completion of Communications with ID Tag
STX | Node No. |Retry| Command | Response |gTx | BCC
Flag | code code
| PC | 74 |
1 2 1 2 2 1 1

00: Normal end
74: Before completion of communications with ID Tag
Refer to 5-15 List of Response Codes for other response codes.

Data read from the ID Tag, which consists of the following characters.
ASCII code: Number of bytes to be read
HEX code: Number of bytes to be read x 2

Response code

Read data

5-10-2 POLLING END: PE

This subcommand is used after sending the POLLING AUTO command to can-
cel the execution of the POLLING AUTO command.

Command Frame Structure

STX | Node No. | Command | Chan-| ETX| BCC
code nel
| PE |
1 2 2 1 1 1

[ Channel | Always 1. |
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Response Frame

Structure munications with the ID Tag and before completing communications with the ID
Tag.
1,2,3... 1. Before Completion of Communications with Tag
STX| Node No. | Retry| Command | Response | ETX | BCC
Flag | code code
| PE | 75 |
1 2 1 2 2 1 1
2. After Completion of Communications with Tag
STX | Node No. | Retry| Command | Response | ETX | BCC
Flag | code code
| PE | 76 |
1 2 1 2 2 1 1

The following frame structures are used for the response after completing com-

Response code 75: Before completion of communications with ID Tag
76: After completion of communications with ID Tag

Refer to 5-15 List of Response Codes for other response codes.

5-11 Control Commands
5-11-1 STOP: ST

This command causes the Controller in automatic mode or repeat mode to can-
cel the processing of communications when this command is received by the
Controller. The Controller then waits for the next command.

Command Frame Structure

STX | Node No. [ Command (Chan-| ETX | BCC
code nel
l l
1 2 2 1 1 1
[ Channel | Always 1.
Response Frame Structure
STX | Node No. | Command | Response | Retry| ETX | BCC
code code Flag
l ST | l
1 2 2 2 1 1 1

00: Normal end

Response code

Refer to 5-15 List of Response Codes for other response codes.

5-11-2 RESET: XZ

This command resets the Controller in operation. There is no response returned
for this command. The Controller then waits for the next command.

Command Frame Structure

Precautions

72

STX | Node No. | Command | x| gce
code
| XZ |

1 2 2 1 1

It only takes slightly more than a second for the Controller to await the next com-
mand after the Controller is reset. Therefore, after executing the above com-
mand, wait for approximately two seconds to issue the next command.
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5-12 Host Command
5-12-1 TEST: TS

This command returns test messages sent from the host without changing any-
thing. The test command is used for communications tests between the host and

Controller.
Command Frame Structure
STX | Node No. Cogﬁmand Test message ETX| BCC
coae
l IS 1 | s
1 2 2 1 1
| Test message | The number of characters within a range between 0 and 256 can be used.
Response Frame Structure
STX| Node No. [Command | Response Test -r:ﬁé-é-sage Retry| ETX|BCC
| cod%TS codq Flag
1 2 2 2 1 1 1
Response code 00: Normal end
Refer to 5-15 List of Response Codes for other response codes.
Test message Returns the test message sent with the command.

5-13 Host Subcommands

5-13-1 ACK: AK

The host sends ACK to the Controller when a response from the Controller is
normally received by the host. There is no response for ACK/NACK control. A
command error will result if the Controller receives this command while the Con-
troller is not awaiting ACK/NACK command.

Command Frame Structure

STX | Node No. | Command | ETX | BCC
code
I AK 1

1 2 2 1 1

5-13-2 NACK: NK

The host sends NACK to the Controller when a response from the Controller is
not normally received by the host. When the Controller receives NACK, it will
return the previous response again. The Controller will try to return it nine times.
A command error will result if the Controller receives this command while the
Controller is not awaiting ACK/NACK command.

Command Frame Structure

STX | Node No. | Command | ETX| BCC
code

| NK |
1 2 2 1 1
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5-14 Other Command

5-14-1 Undefined Command Response

If the Controller receives an undefined command, the Controller will return a re-

Response Frame Structure

sponse for the undefined command to the host.

5-15 Response Codes

The response codes are described in the following table.

Node No. Command
code

I IC |

STX ETX | BCC

1 2 2 1 1

Type Response Name Meaning
code
Normal end 00 Normal end No error occurred and the command ended normally.
Host 10 Parity error A parity error occurred for one of the characters in the
communications command.
error 11 Framing error A framing error occurred for one of the characters in the
command.
12 Overrun error An overrun error occurred for one of the characters in the
command.
13 BCC error A received command had an incorrect BCC.
14 Command error The command frame structure normally received is incorrect.
18 Frame length error | ETX was not received in 288 characters or less after STX was
received.
Communications 70 Communications An error occurred during communications with a Tag and
error error communications were not completed normally.
71 Write process error | A write process error occurred during a write.
72 No Tag error There was no Tag in front of the Antenna when the command
was executed.
7A Address error The address specification is not correct.
7B Not write area error | The Tag is in a read-only area.
7C No Antenna No Antenna is connected.
connected error
7D Protection error An attempt was made to write to a write-protected area.
7E ID system error An ID system error 1 has occurred.
7F
Normal end 74 Polling command | The POLLING AUTO or POLLING AUTOWRITE command
received has been received.
75 Polling process The polling process was canceled before the completion of
canceled communications with the ID Tag.
Data normal Data was normal when an MC, MK, AD, or SB command was
executed.
76 Polling process The polling process was canceled after the start of
canceled communications with the ID Tag.
Data error Data was not normal when an MC, MK, AD, or SB command
was executed.
System error 9A Sync error The multiple Controllers used were not synchronized for
mutual interference prevention at the time of acceptance of
the command.
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5-16 Connecting Commands

Available Commands

The Controller can use a connecting command function to send only one com-
mand to the ID Tag to read and write data from and to the ID Tag.

Any pair of the following nine commands can be used.
e READ: RD

e WRITE: WT

e ADD: AD

« SUBTRACT: SB

¢ POLLING AUTOREAD: PR

¢ POLLING AUTOWRITE: PW

¢ MEMORY CHECK: MC

e MEMORY CALCULATION: MK

¢ WRITE PROTECT: WP

Command and Response Frame Structure

Command Frame Structure

The following frame structure is used when commands are connected with “+.”
The STX node number, BCC, and ETX are required only once each.

STX | Node No. Command 1 + Command 2 ETX| BCC
| | L | | | L | |
1 2 1 1 1
Response Frame Structure
1,2, 3... 1. Normal End
STX | Node No. | Retry| Response 1 + Response 2 ETX | BCC
Flag
| | L | | | L e | |
1 2 1 1 1 1

2. Error Resulted
The command code and response code of command 1 are sent.

STX [ Node No.

|
1 2 1 2 2 1 1

Command 1 ETX| BCC

code

Retry
Flag

Response
codeI

Communications Specifications

When commands are connected, the communications option specified with
command 1 takes precedence. The POLLING AUTOREAD and POLLING AU-
TOWRITE commands use the single auto option. The MEMORY CHECK,
MEMORY CALCULATION, and WRITE PROTECT commands use the single
trigger option.

First Address and Number of Processed Bytes

The memory area of the ID Tag specified by command 1 and that specified by

command 2 for data processing must not overlap except for the following cases.

e Connection of READ (RD and PR) commands to WRITE (WT and PW) com-
mands.

e Connection of MEMORY CHECK command to READ, WRITE, WRITE PRO-
TECT, and MEMORY CALCULATION commands.
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e Connection of MK command to WT, AD, and SB commands, provided that the
write area of each of them is different.

POLLING Process

In case command 1 is POLLING AUTOREAD or POLLING AUTOWRITE com-
mand is specified in command 1, the Controller will perform polling processing.
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This section provides the installation and use of the Programming Console in relation to the V700 System.
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6-1

6-3

78

Introduction

OMRON’s C200H-PRO27-E Programming Console connects to the
V700-CD1D Controller through the V700-P10 Programming Console Conver-
sion Cable, thus making it possible to test the communications between the
Controller and ID Tags when starting up the system. Furthermore, the Program-
ming Console makes it possible to check the ambient noise of a location where
the Antenna is located, the read and write data of ID Tags, and the settings and
error logs in the Controller. The C200H-PRO27-E Programming Console and
V700-P10 Programming Console Conversion Cable are sold separately.

Nomenclature

LCD Display
Monitors programming
and operation.

Keysheet
Mode Selector Insertion
Selects the Slot

operation mode.

BAR MC

]

Jacks For Cassette Tape Operation
Recorders (Not Used) Key

External Dimensions

(39)
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6-4 Connecting the Programming Console

The Programming Console can be connected to the Controller through the
V700-P10 Programming Console Conversion Cable (sold separately). The
V700-P10 is provided with a keysheet.

6-4-1 Insertion of Keysheet

As shown in the following illustration, insert the provided keysheet into the inser-
tion slot. Then slide the keysheet downwards by pressing the keysheet with both
thumbs. Continue sliding the keysheet until the small holes on the lower part of
the keysheet are hidden by the bottom part of the slot of the Programming Con-
sole.

BAR  MIC

Note Be sure to insert the keysheet correctly, otherwise the keys of the Programming
Console may not be pressed properly.

6-4-2 Programming Console Connection Cable

A square connector and a round connector are attached to the V700-P10 Pro-
gramming Console Conversion Cable. The square connector connects to the
Programming Console and the round connector connects to the Controller.

The connector can be connected or disconnected to or from the Programming
Console regardless of whether power is being supplied to the Programming
Console.
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1,2, 3... 1. Remove the rear-upper cover or rear connector cover of the Programming
Console. Be careful not to misplace the removed cover.

2. Connect the square connector to the Programming Console. Press in the
square connector securely until the lock lever clicks.

3. Open the front cover of the Controller.

4. There is an arrow mark on the round connector. Make sure that the arrow
mark is faced upwards when connecting the round connector to the Pro-
gramming Console port on the Controller. Press the round connector se-
curely. This connector has no lock mechanism.

/\ CAUTION

Do not touch the wires connected to the Controller when connecting or
disconnecting the connector while the Programming Console is ON, otherwise an
electric shock may be received.
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6-5 Operation

Hand-held Operation

Panel Mounting Use the C200H-ATTO1 (sold separately) for the panel mounting of the Program-
ming Console.

Mounting Dimensions

T Bracket

The following standard
mounting dimensions 37

=#—— Two screws  conform to DIN43700.

K| 15
-
=z
=3 Space of approximately
j 50 mm is required.
1862 7] Use either one of
0 the connectors.

=" Panel thickness
A (1.0t03.2) =

]

= Space of approximately
70 mm required.

Consider the space required for the
cable when mounting the Programming
Console to the panel.

In the case of enclosed mounting, make sure that the ambient temperature is
within a range between 0°C and 45°C.

Note 1. Do not attach a key ring to the mode selection key, otherwise it will be difficult
to press the keys of the Programming Console.

Do not attach a key ring to the mode selection key,
otherwise it will be difficult to press the keys.
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2. The mode selection key can be pulled out in the RUN or MONITOR position
but not in the PROGRAM position.

O
(O MONITOR

RUN PROGRAM
O: Key can be pulled out.
x: Key cannot be pulled out.
3. The V700-series Controller does not operate in PROGRAM mode. Do not
set the key to PROGRAM.

4. The volume of the buzzer at the time of key input can be lowered by adjust-
ing the lever on the side of the Programming Console upwards.

Buzzer (low volume)

I

Buzzer (high volume)

5. When disconnecting the cable from the Programming Console, press the
lever on each side of the connector and pull out the connector.

6-6 Functions

The Programming Console connects to the V700-CD1D Controller, thus making
it possible to test the communications between the Controller and ID Tags when
starting up the system. Furthermore, the Programming Console makes it pos-
sible to check the ambient noise of the Antenna location, the read and write data
of ID Tags, and the settings and error logs in the Controller.
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6-6-1 Functions of the Programming Console

MONITOR Mode

RUN Mode

PROGRAM Mode

— MONITOR mode Set data
— Read and write data Read
—— Write
|| Communications Execute TEST
test READ
Execute TEST
READ
|| Ambient noise
check
[— Latest error log

— Statistical error log

[— | RUN mode ‘ Set data

Operation

— | PROGRAM mode

¢ Set Data Display
Displays data that is set with the DIP switch of the Controller.
¢ Read and Write Data

Reads and writes data from and to ID Tags at a standstill in the communica-
tions area of the Antenna.

e Communications Test
Tests communications with ID Tags moving in the communications area.

o Ambient Noise Check
Checks the ambient noise of the Antenna location. The present, average, mini-
mum, and maximum values of noise are displayed along with the elapsed time.

o Latest Error Log
Displays up to 30 errors in descending order starting from the most recent one.

o Statistical Error Log
Classifies all errors recorded after the Controller starts operating according to
the response code and displays the number of each type of errors.

¢ Set Data Display
Displays data that is set with the DIP switch of the Controller.

o Operation Monitor
Displays the commands and responses the Controller receives in real time.

The V700-CD1D Controller does not operate in PROGRAM mode.
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6-6-2 Operation Procedure

Password Input Display

Operation Mode Change

84

The following display will appear when the Programming Console is connected.
Press the RESET Key and then SET Key. Then the default state of the operation
mode is displayed.

If the password is entered while the Controller is in MONITOR mode, the Con-
troller in operation will be interrupted. In this case the Controller will wait for the
next input in MONITOR mode.

ENTER PASSWORD

By changing the key switch setting of the Programming Console, the operating
mode of the Controller will change.
* MONITOR Mode
In MONITOR mode, communications with ID Tags are possible through the
Programming Console. No command control through the host is possible.
¢ RUN Mode
In RUN mode, the Programming Console can display the set data in the Con-
troller and the operating condition of the Controller. No other functions are,
however, available.
« PROGRAM Mode
The V700-CD1D Controller does not operate in PROGRAM mode.

<MONITOR>

Set the key switch Set the key switch to Set the key switch
to RUN. MONITOR. to PROGRAM.

Set the key switch to RUN.

<RUN> <PROGRAM>
MODE ERROR

_

Set the key switch to
PROGRAM.
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Key Input in Default
Display of MONITOR
Mode

<MONITOR>

The default display in MONITOR mode appears by setting the key switch to
MONITOR. The READ, WRITE, TEST READ, TEST WRITE, NOISE CHECK,
LAT.ERR INFO, STA. ERR INFO, and SET INFO Keys will be available. No other

keys will be available.

SET
INFO

Key Input in Default
Display of RUN Mode

<RUN>

v

i
I
=1
m

v

TEST

v

EF]
Im
=171
ikl

v

v

01!
HECH

Oz
2Lm

v

=
5
m
o
s

INFO

STAER
INFO

s

v

v

UNIT No.:

XX

READ:
s_ad[00]

WRITE:

s_ad[00]

TEST READ:
s_ad[00]

TEST WRITE:
s_ad[00]

NOISE CHK: 00:00
<CURRENT> XX

LAT.ERRORS:
NO ERROR

STA.ERRORS:
000 10 PARITY E

Displays the set data in the
Controller.

Reads the data in ID Tag.

Writes data to ID Tag.

Conducts a test of communications
by reading data from ID Tags.

Conducts a test of communications
by writing data to ID Tags.

Checks the ambient noise.

Displays the latest error log.

Displays the statistical error log.

Note If the Controller must be kept in operation, do not input the password with the key
switch set to MONITOR.

The default display in RUN mode appears by setting the key switch to RUN. The
SET INFO and SET Keys will be available. No other keys will be available.

SET
INFO

v

v

UNIT No.:
XX

Displays the set data in the
Controller.

SYSTEM MON:
RD,ST,00,10 00

Displays the operating condition
of the Controller.
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6-6-3 Set Data Display

86

Data that is set with the DIP switch of the Controller is displayed item by item.

I +
UNIT No.: Displays the
00 node number.
t l
RS232C: Displays the
9600,7,2,E RS-232C setting.
t +
ACK/NACK: Displays the
OFF ACK/NACK
control setting.
t +
SYNC MODE: Displays the
ON(MASTER) synchronous setting.
t +
LOW PWR MODE: Displays the
ON energy-saving setting.
t +
COMM DIS: Displays the
communications
LONG distance setting.

The following data items are displayed for the above.

Item Display
Node number 00 to 31
RS-232C Baud rate 4800, 9600, 19200, 38400
Data length 7,8
Stop bits 1,2
Parity Even (E), odd (O), or none (N)
ACK/NACK control OFF, ON, 5s, ON, 500 ms

Synchronous setting

OFF, ON (Master), ON (Master RO), ON
(Slave), ON (Slave RO)

Energy-saving setting

ON, OFF

Communications distance setting

Long (LONG) or short (SHORT) distance
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6-6-4 Address Setting

Read Data

READ:
s_ad[00]

¢ ADRS

READ:
s_ad[_]

VL]

READ:
s_ad[5 ]

V-]

READ:
s_ad[5A]

Write Data

WRITE:
s_ad[00]data[00]

Set the start address and end address to determine the area where data is to be
read, written, or tests conducted.

In the following example, the start address is set to 5Ah and the end address is
set to 6Fh.

[=1[=]

A

v

The start address and end address are
selected with the Left and Right Keys.

By pressing the ADRS Key, the
Programming Console is ready to accept
address input. The 0 through 9 and the A

through F Keys are available.

Be sure to set the end address to the same
or a larger value than the value of the start
address, otherwise an address error will

result when communications start. An
address error will also occur if an address
exceeding FOh is set.

READ:
e_ad[00]

I
READ:
e_ad[ ]

Y[=]
READ:
e ad[6 ]

+
READ:
e_ad[6F]

In the following example, the start address is set to 5Ah and the end address is

set to 6Fh.

[=1[=]

¢ ADRS

WRITE:
s_ad[_ ]data[00]

‘
WRITE:

s_ad[5_]data[00]

$ ]

WRITE:
s_ad[5A]data[00]

A

v

WRITE:
e_ad[00]data[00]

=

WRITE:
e_ad[_]data[00]

Y]
WRITE:

e_ad[6_]data[00]

4[]

WRITE:
e_ad[6F]data[00]

The start address and end address are selected
with the Left and Right Keys.

By pressing the ADRS Key, the Programming
Console is ready to accept address input. The 0
through 9 and the A through F Keys are
available.

Be sure to set the end address to the same or a
larger value than the value of the start address,
otherwise an address error will result when
communications start. An address error will also
occur if an address exceeding FOh is set.

Note 1. Be sure to set the end address to the same value or larger value than that of

the start address.

2. Make sure that the specified data is within the memory capacity of the ID
Tag.
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6-6-5 Data Setting

Set the write data in two digits within a range between 00 and FF in hexadecimal.
In the following example, the data is set to 1B.

6-6-6 Write and Read Data
Read

WRITE:
s_ad[00]data[00]

i DATA

WRITE:
s_ad[00]data[_]

V]

WRITE:
s_ad[00]data[1 ]

$ L]

WRITE:
s_ad[00]data[1B]

READ:
s_ad[10]

'
READ:

[10] 1011121314

V=]

READ:

[11] 1112131415

By pressing the DATA Key, the Programming
Console is ready to accept address input.
The 0 through 9 and the A through F Keys
are available.

The data of the desired address of the ID Tag is read and displayed.

Set the start address to 10h and the end
address to 1Fh.

By pressing the SET Key, the data is read
from the ID Tag, and the data is displayed in a
maximum of four bytes beginning with the
start address.

By pressing the Right Key, the start address
increases by 1 and the corresponding data is
displayed in a maximum of four bytes
beginning with the new start address.

Note Make sure that the specified data is within the memory capacity of the ID Tag.
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Read Retry After the data is read from the ID Tag, by pressing the SET Key again, the data
between the present start address and end address is read gain. By pressing the
INC or DEC Key, the start address and end address increase or decrease by 1
each and the corresponding data is read.
READ: Set the start address to 10h and the end
address to 1Fh.
s_ad[10]
+
READ: By pressing the SET Key, the data is read from
the ID Tag, and the data is displayed in a
[10] 1011121314 maximum of four bytes beginning with the start
address.
+
READ: By pressing the Right Key, the start address
) increases by 1 and the corresponding data is
[11] 1112131415 displayed in a maximum of four bytes beginning
with the new start address.
+
READ: By pressing the SET Key, the data is read from
[10] 1011121314 the ID Tag again.
}
READ: By pressing the INC Key, the start address and
' end address increases by 1 each and the
[11] 1112131415 corresponding data is read from the ID Tag.
}
READ: By pressing the DEC Key, the start address and
) end address decrease by 1 each and the
[10] 1011121314 corresponding data is read from the ID Tag.
}
READ:
[09] 0910111213
Write Data is written to the desired address of the ID Tag. The same data is written to all

WRITE:
s_ad[10]data[7F]

¥ [e=]

WRITE:
OK

the addresses in the designated area.

Set the start address to 10h, the end address
to 1Fh, and set the data to 7F.

By pressing the SET Key, the data is written to
the ID Tag. “OK” will be displayed if the data is
written normally.
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Write Retry After the data is written to the ID Tag, by pressing the SET Key again, the data
between the present start address and end address is written to the ID Tag
again. By pressing the INC or DEC Key, the start address and end address in-
crease or decrease by 1 each and the corresponding data is written.
WRITE: Set the start address to 10h, the end address
s_ad[10]data[7F] to 1Fh, and set the data to 7F.
‘
WRITE: By pressing the SET Key, the data is written to
the ID Tag. “OK” will be displayed if the data is
OK written normally.
¢ SET
WRITE: By pressing the SET Key, the data is written to
the ID Tag again.
OK
¢ INC
WRITE: By pressing the INC Key, the start address and
' end address increase by 1 each and the
OK corresponding data is written to the ID Tag.
‘ DEC
WRITE: By pressing the DEC Key, the start address
and end address decrease by 1 each and the
OK corresponding data is written to the ID Tag.
¢ DEC
WRITE:
OK
Note Make sure that the specified data is within the memory capacity of the ID Tag.
6-6-7 Test

Communications Mode

Setting
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If the testing of communications between the Antenna and ID Tag is required,
use the test function so that the location of the Antenna and ID Tag and the rela-
tive speed of the ID Tag can be checked.

Before executing the TEST READ or TEST WRITE command, set the commu-
nications mode.

TEST READ: Set the communications mode with the Right,
1.8T Left, or 1 through 8 Keys.

V[=]

TEST READ:
2-SA

V[

TEST READ:
7-MT

¥ [=]

TEST READ: MT Press the SET Key to enter the setting.
s_ad[00]
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Test Read
TEST READ: Set the communications mode
to single trigger mode.
1-ST
'
TEST READ: ST Set the start address and end
address.
s_ad[10]
'
TEST READ: ST 01 Press the SET Key. Then the
' number of retries and the data
[10] 1011121314 of the ID Tag are displayed.
Test Write

TEST WRITE:
6-FR

¥ [=]

TEST WRITE: FR
s_ad[10]data[5A]

¥ [=]

TEST WRITE: FRO1
OK

6-6-8 Ambient Noise Check

Before the system is in full operation, the installation conditions of the Antenna
and ID Tag can be set by checking the ambient noise at the Antenna location.

Set the communications mode to
FIFO repeat mode.

Set the start address, end
address, and write data.

Press the SET Key. Then the
number of retries and the result
of the test are displayed.

| v

NOISE CHK: 00:00
<CURRENT> 13

Displays the present noise
level.

=t =

NOISE CHK: 00:00
<AVERAGE> 10

Displays the average value
of noise recorded after the
start of the measurement.

=1t =

NOISE CHK: 00:00
<MAXIMUM> 18

Displays the maximum value
of noise recorded after the
start of the measurement.

=1t =

NOISE CHK: 00:00
<MINIMUM> 04

Displays the minimum value
of noise recorded after the
start of the measurement.

oo
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6-6-9 Reading Latest Error Log

No Error Resulting

Errors Recorded

92

After the Controller is turned ON, the Controller will keep a record of up to 30
errors in RUN mode if such errors result. If another error results, the Controller
will keep it on record by deleting the oldest one from the record, thus always
keeping the latest 30 errors.

The whole record is deleted by turning OFF the Controller or resetting the Con-

troller with RESET input.

LAT.ERRORS:
NO ERROR

LAT.ERRORS:
01RD 70

=t =]

LAT.ERRORS:
02WT7D

=t =]

LAT.ERRORS:
03TS 10

=t =]

LAT.ERRORS:
02WT7D

"~

The message “NO ERROR” will
appear if there is no error.

If there are errors, the errors will be
read in sequence from the latest
one. The error log is displayed in
chronological order by pressing the
Left or Right Key.

This shows the latest error log items
indicating the error number, command
code, and response code. For the
meaning of the response code, refer
to 5-15 List of Response Codes.

Response code

Command code

Error number

Note If the error log must be kept, do not turn OFF or reset the Controller.



Functions Section 6-6

6-6-10 Statistical Error Log

The Controller classifies all errors recorded after the Controller starts operating
according to the response code and displays the number of each type of errors.
At the same time, the Controller performs MCBF (i.e., the total number of host
commands divided by the total number of errors recorded) calculation. All these
data items are kept on record. The whole record is deleted by turning OFF the
Controller or resetting the Controller with RESET input.

STA.ERRORS:
000 10 PARITY E

=1t =]

STA.ERRORS:
000 11 FRAMING E

Errors are read in sequence according to the
response code beginning with the ones with
the smallest response code number. The error
log can be scrolled by pressing the Right of
Left Key.

After all error data items are displayed, the
MCBEF data is displayed by pressing the

Right Key.

=1t =]

STA.ERRORS:
000 12 OVERRUN E

=1t =]

This shows the statistical error log items
STA.ERRORS: indicating the number of errors recorded, their
000 10 PARITY E response codes, and the types of errors. The
maximum number of errors that can be
\_ recorded is 999.
Type of error

Response code

Total number of errors.
Note If the error log must be kept, do not turn OFF or reset the Controller.

6-6-11 RUN Monitor

The command received by the Controller and the results of the execution of the
command can be monitored in RUN mode.

The command (i.e., the command code,

communications designation, start address,
and number of bytes executed) received is
displayed together with the response code.

SYSTEM MON:
RD,ST,10,04 - 72
\—

W Response code

Command received
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SECTION 7
Startup and Full Operation

This section provides information on trial operation, errors and remedies, and maintenance and troubleshooting.

T-1  Trial Operation . ... ... ...ttt e e e e 96
7-2  Self-diagnostic Function . ........... ... . e 97
T-3 LISt Of BITOrS .. ..ot e 97
7-4  Errorsand Remedies ............. ... 98
7-5 Maintenance and Inspection . . ........ ... e 99
7-6  TroubleshOOting . ... ... ...ttt e et e 101
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Trial Operation

Section 7-1

7-1 Trial Operation

Check ltems

Check the following on the RD-ID System before the trial operation of the whole

system.
ltems Detail Page
Power supply and | e Are the power supply and 1/O lines properly 36
I/O lines wired?
o Are all the terminal screws tightened securely?
DIP switch settings | e Is the node number set correctly? 30to 33
* Are the communications specifications set cor-
rectly?
¢ Is the communications distance mode set cor-
rectly?
o |s the energy-saving mode set correctly?
Antenna Is the Antenna connected properly? 35
Host Is the RS-232C connector connected properly? 40
Location of Are the Antenna and ID Tag located properly? Section 8
Antenna and ID
Tag

Procedure for Trial Operation

Turn power ON

A 4

Offline test with the
Programming Console

Online test with the host

A4

Trial operation of the system

Completion

Offline Test with
Programming Console

Communications Test
with Host

96

........... Check that the supply voltage and the connection of power supply terminals are
correct.

Check that the RUN indicator of the Controller and the POWER indicator of the
Antenna are ON.

Check that the communications between the Antenna and ID Tag are OK with or
without the host connected.

...........

----------- Check the communications between the host and Controller with test commands.

"""""" Check the operation of the whole system with actual commands executed.

By using the Programming Console, the communications between the Antenna
and ID Tag can be tested without the host connected. This test allows checking
of the mounting position of the Antenna and the movement speed of the ID Tag
before the trial operation of the whole system. Refer to Section 6 Programming
Console for details.

By using test commands, the communications between the Controller and host

can be tested. This test allows the checking of the cable connection and the pro-

cessing operation of communications before the trial operation of the whole sys-

tem.

» Prepare a simple communications program on the host and transmit test com-
mands.

e |f the communications line is normal, the Controller returns the data received.



List of Errors

Section 7-3

7-2 Self-diagnostic Function

Details of Errors

Fatal Errors

Nonfatal Errors

The Controller has a self-diagnostic function to check a variety of items in order
to reduce the downtime of the system that may result due to operational failures.
If an error results, the details of the error may be read through the Programming
Console.

Errors detected by the Controller can be classified into “fatal errors” and “nonfa-
tal errors.”

If the hardware of the Controller fails, the operation of the CPU will be interrupted
and the ERROR indicator will turn ON.

If there is a communications error between the Controller and host or the Anten-
na and ID Tag, the ERROR indicator will turn ON. The Controller will keep a re-
cord of up to 30 errors in RUN mode if such errors result. If another error should
result, the Controller will keep it on record by deleting the oldest one from the
record, thus always keeping the most recent 30 errors. The Programming Con-
sole makes it possible to read the details of these errors and the number of each
type of errors classified.

Error type Item Indicator
RUN COMM NORM ERROR
Normal Awaiting command ON OFF OFF OFF
operation Communicating with ID Tag ON ON OFF OFF
Normal completion of communications with ID Tag ON ON ON OFF

Fatal error CPU error OFF OFF OFF ON

Nonfatal Communications error between Antenna and ID Tag | ON OFF OFF ON

error Communications error between Controller and host | ON OFF OFF ON

System error ON OFF OFF ON
7-3 List of Errors
Communications Error between Controller and Host
Response Name Error message Meaning
code

10 Parity error PARITY E An error occurred during communications between the host
and Controller.

11 Framing error FRAMING E e There was a setting mistake in the communications frame.

12 Overrun error OVERRUN E e There was a malfunction due to noise.

13 BCC error BCCE

14 Format error FORMAT E The command frame was not correct.
¢ An illegal command was received in energy-saving mode.
¢ A subcommand was received while awaiting a command.
¢ The address and number of bytes specified were beyond

the permissible ranges.
18 Frame length error FRAME E The command received exceeded 288 characters.

The details of the above errors are kept on record in the Controller, the error
codes and error messages of which can be read through the Programming Con-
sole.

97



Errors and Remedies

Section 7-4

Communications Error between Controller and ID Tag

Response Name Error message Meaning
code
70 Communications error | COM.DC E An error occurred during communications between the
Controller and ID Tag.
e There was a setting mistake in the passing speed or sens-
ing distance of ID Tag.

¢ There was a malfunction due to an obstacle.
¢ There was a malfunction due to noise.

71 Verification error VERIFY E A verification error occurred during a write.

72 No Tag error NODCE There was no ID Tag in the communications area of the
Antenna when the command was executed.

7A Address error ADRS E The specified address exceeds the memory area of the ID
Tag.

7B Not write area error WT AREA E The ID Tag is in a read-only area.

7C No Antenna connected | ANT E No Antenna is connected.

error

7D Protection error PROTECT E An attempt was made to write to a write-protected area.

7E ID system error ID SYS1 E An |ID system error has occurred.

7F

The details of the above errors are kept on record in the Controller, the error
codes and error messages of which can be read through the Programming Con-
sole.

Warning code Name Meaning
76 Data error Data was not normal when an MC, MK, AD, or SB command was executed.
The details of this warning are not kept on record in the Controller.
System Error
Response Name Error message Meaning
code
9A Sync error SYNCE The multiple Controllers used were not synchronized for
mutual interference prevention at the time of acceptance of
the command.
The details of the above error are kept on record in the Controller, the error code
and error message of which can be read through the Programming Console.
Note If a communications error or verification error results in the execution of a write

command, the address data specified by the command may be partly or com-
pletely overwritten by something other than expected data. There is, however,
no influence on any data other than the specified address data.

7-4 Errors and Remedies
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The following are considered to be main causes of system breakdowns.
* Noise interference Take appropriate countermeasures against noise.
e Failures in peripheral devices  Repairs are required.
e Failures in the Controller Repairs are required.
¢ Failures in the Antenna Repairs are required.
e Failures in the cable Repairs are required.
e Failures in the ID Tag Repairs are required.

¢ Other failures Repairs are required.



Maintenance and Inspection Section 7-5

Noise Interference If the system malfunctions due to noise, refer to the following and take appropri-
ate countermeasures.
Circumstance of failure Probably cause Remedy
Occurs when a An instantaneous voltage drop due | Increase the capacity of the power supply and that of
heavy-duty motor, to inrush current to the heavy load. | the power cable.
transformer, or capacitor [ Gcommon mode noise caused by « Provide the power through a 1-to-1 non-grounded
is turned ON. the above cause. insulating transformer.

e Independently ground the Controller at a resistance
less than 100 Q.

Ocecurs irregularly Noise on power line ¢ Provide the power through a 1-to-1 non-grounded
insulating transformer or noise filter.

e Independently ground the Controller at a resistance
less than 100 Q.

Ambient noise If more than one Controller is used and any two of the

Antennas are located within a distance of 20 m, make

sure that the Controllers are in synchronous

operation.

Separate the following devices at least 1 m away from

the Antenna.

¢ Personal computers, AC adapters for personal com-
puters, switching regulators, Programmable Termi-
nals, motors, and proximity sensors.

Improvement in Grounding Countermeasures Against Noise on Power Line
Other Other Line filter
device device 24 VDC
| | Controller | =) Controller
Controller
I 1 J=. ov
Ground at a Twist the wires and do
resistance less - not lay them out in
than 100 Q. parallel to power lines.

Note 1. Itis recommended that the ambient noise check function be used to check
the influence of ambient noise.

2. Separate the Antenna by at least 1 m (reference value) from the origin of
ambient noise.

7-5 Maintenance and Inspection
The V700 Series must be inspected on a daily or regular basis so that the func-
tions of the V700 Series can be used in good condition.

The V700 Series consists of semiconductors that last almost indefinitely. The
following malfunctions may, however, result due to the operating environment
and conditions.

1,2, 3... 1. Element deterioration due to overvoltage or overcurrent.

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.

99



Maintenance and Inspection Section 7-5
Inspection Iltems
Item Detail Criteria Remarks

Supply voltage fluctuation

Check that the supply voltage
fluctuation at the power supply
terminal block is within the
permissible range.

Supply voltage rating

Multimeter

Check that there is no frequent
instantaneous power failures or
radical voltage drops.

Within permissible voltage
fluctuation range

Power supply
analyzer

Environment

Maximum and

(1) Voltage fluctuation
(2) Ripple

ripple are within the permissible
ranges.

ranges.

(1) Ambient temperature (1) and (2) Check that the (1), (2) and (3) tmhinimum i
(2) Ambient humidit ambient temperature | Check that the ambient Hermomf er
S y and humidity are temperature and humidity are ygrometer
(3) Vibration and shock within the specified within the specified ranges.
(4) Dust ranges. (4) The ambient temperature,
(5) Corrosive gas (8) Check that no vibration or humidity, vibration, and shock
shock is transmitted from any must be within the specified
machines. ranges.
(4) Check that the systemis free | (5) The system must be free of
of dust accumulation. dust accumulation.
(5) Check that no metal part of 2‘.0 mletaldpart of thz S&'Stem 1S
the system is discolored or IScolored or corrodea.
corroded.
Panel condition
(1) Ventilation (1) Check that the system is (1) The interior temperature must
; ventilated properly with natural be within a range between
@) Er?gllgggdfocgigﬁ'uction ventilation, forced ventilation, —10°C and 55°C with proper
or cooling air. ventilation.
(2) Check that the packing is (2) The packing has no damage.
properly attached with no
damage.
1/0O power supply Check on the 1/0 terminal block The voltage fluctuation and ripple | Multimeter
that the voltage fluctuation and must be within the permissible Oscilloscope

Mounting condition

Check that each device is securely
mounted.

There must be no loose screws.

Check that each connector is
securely connected.

Each connector is locked or
securely tightened with screws

Check that no screw of the
terminal block is loosened.

There must be no loose screws.

Check that no wire is broken or
nearly broken.

There must be no wire that is
broken or nearly broken.

Check that the distance between
the ID Tag and Antenna is within
the specified range.

The distance between the ID Tag
and Antenna must be within the
specified range.

Check that the GR terminal is
grounded.

The terminal must be grounded to
a resistance of 100 Q or less.

Error logging

Check the details of error logs.
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Troubleshooting

Section 7-6

7-6 Troubleshooting

If an error results, fully check the whole situation, determine the relationship be-
tween the system and any other device, and refer to the following flowcharts for

Main Check Flowchart

troubleshooting.

Use the following main check flowchart to determine the cause of the error.

CMain check flowchart >

re all devices in the systerit

connected properly?

Are host
communications

No

Go to the system connections
check flowchart on page 102.

normal?

Normal

‘Are communications

No

Go to the host communications
check flowchart on page 103.

between the Controller and
ID Tag normal?,

Is the operating

No

Go to the communications
check flowchart on page 104.

environment normal?

Normal

Replace the Controller

No

Go to operating environment
check flowchart on page 105.
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System Connections Check Flowchart

C

Are the connected
connectors and cables

NO
OK?
VES CConnect them normally. >

v
| Turn power ON. |

Is the RUN

indicator ON?2 NO
Is the rated
voltage provided? NO
YES CProvide the rated voItage)
YES
Is RESET input ON? YES —l
) 4 (Turn RESET input OFF. )
Is the ERROR NO
indicator ON2. YES
Is the sync
o -
YES
Master settings. YES —»
NO
NO
e
NO
v
C Connect the line properID

Connect the Programming Console. |

Is the display

NO
YES
Input the password.
Does the key switch
setting coincide with the NO

display?

YES

i v

C OK > Replace the Controller.
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Host Communications Check Flowchart

C o D

h 4

Send the TS command
from the host.

Is the response
normal?

YES

> D

YES

Are the
communications cable
connectors wired OK?

YES

Replace the Controller.

Noj

Revise the communications
frame correctly.

Noj

Wire the connectors
correctly.

Noj

Revise the host program
correctly or replace the ho

)
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Section

Communications Check Flowchart

Can the Programming
Console be used?,

YES

Connect the Programming
Console and turn ON the
Controller in MONITOR mode

Do not connect the Programming
Console and turn ON the
Controller and connect the host.

Execute the TEST WRITE Send the WRITE command
command in single auto in single auto mode.
mode.

Does the COMM

indicator go from ON

YES

s the moving

E707? YES speed of Tag
QK2

NO

4

NO

Is the direction
between Antenna
g Tag Of

NO

+
NO
CReduce the speed)

CAdjust the direction. )

Check the noise level and
make the distance setting.

Replace the ID Tag.

YES s the ID Tag OK?
NO

Replace the ID Tag.

TS the memory of the

YES

YES

YES

1D Tag OK for the set

YES

Replace the Antenna.

f the Slave is used, is’

YES

e sync line connect
OK2

NO

Connect the sync
line correctly.

YES

Is the write protection
setting OK?
NO

4

YES s the ID Tag OK? YES

Release write )
rotection.

YES

NO

Are the
communications with
e ID Tag OK?,

Is the distance’
between the Antenna
and ID Tag OK

NO

YES

YES s the ID Tag O YES

NO
+
CRepIace the ID Tag)
NO
4

+
NO Gdjust the distance. )

CRepIace the ID Tag)

Normal end?

g

YES

K

a
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NO

Replace the Controller.

7-6



Troubleshooting

Section

7-6

Operating Environment Check Flowchart

C s D

Are the operating
onditions OK?2

YES

Is the ambient
noise OK?

YES

NO —»,

Refer to 7-5 Maintenance
and Inspection.

NO —»

Refer to 7-4 Errors and
Remedies.
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SECTION 8
Reference Data

This section provides reference data relating to V700 communications, ID Tags, Antennas, and proximity sensors.

8-1 Maximum Communications Distance . ............. ..., 108
8-2 Communications Distance Characteristics vs. Ambient Noise ...................... 109
8-3  ComMmUNICAIONS ATCAS . . . o\ vttt ettt e e e ettt e e e e e 110

8-3-1 Communications Areas in Long-distance Mode .......................... 110

8-3-2  Communications Areas in Stable Communications Mode .................. 111
8-4  Communications TIME . ... ... ...t e 112
8-5 Influence of Background Metal on Antenna . ..............c..oeuviinennenneennn. 114
8-6 Mutual Interference between ANtennas ... ............oouitiinin i 116
8-7 Mutual Interference between Proximity Sensor and Antenna . ...................... 118
8-8 Influence of Background MetalonID Tag ........... .. .. .. .. .. i, 119
8-9 Influence of ID Tag Angle ... ...ttt i e 121
8-10 Chemical Resistance of ID Tag . ...... ...ttt i 121
8-11 Relationship between ID Tag and Metal Sensor ............ ... ... . ... 122

107



Maximum Communications Distance

Section

8-1

8-1

Maximum
Communications
Distance in
Long-distance Mode

Maximum
Communications
Distance in Stable
Communications Mode

108

Maximum Communications Distance

The maximum communications distance varies with the installation and envi-
ronmental conditions. Be sure to check the required conditions carefully.

ID Tag Antenna
V700-HO1 V700-H02
V700-D23P31 | Max. communications distance |250 mm (typ) |280 mm (typ)
Recommended | Tag not mov- | 0 to 200 mm 0to 200 mm
set distance ing
Tag moving 100 to 200 100 to 200
mm mm
V700-D13P21 | Max. communications distance | 250 mm (typ) |280 mm (typ)
Recommended | Tag not mov- | 0 to 200 mm 0 to 200 mm
set distance ing
Tag moving 100 to 200 100 to 200
mm mm
ID Tag Antenna
V700-HO1 V700-H02
V700-D23P31 | Max. communications distance | 200 mm (typ) |250 mm (typ)
Recommended | Tag not 0to 160 mm 0to 160 mm
set distance moving
Tag moving 80to 160 mm | 80 to 160 mm
V700-D13P21 | Max. communications distance | 200 mm (typ) |250 mm (typ)
Recommended | Tag not 0to 160 mm 0to 160 mm
set distance moving
Tag moving 80to 160 mm |80 to 160 mm




Communications Distance Characteristics vs. Ambient Noise Section 8-2

8-2 Communications Distance Characteristics vs. Ambient

Noise

V700-HO1

V700-HO02

The communications distance characteristics may deteriorate due to the ambi-
ent noise at the Antenna location. Before installing the Antenna, use the noise
check function, measure the noise level in the installation environment, and set
the communications distance by referring to the following.

300

—— Long-distance

250
\ mode

Communications distance (mm)

200 Pg S - - - Stable
N N communications

. mode

150
\\\ \\
|
100 = \
50 Ttre--

0 10 20 30 40 50 60 70 80 9 99
Noise level (read by the Programming Console)

T 300
éi ---\.
g 250} — Long-distance
= ' \ mode
2 200 A ‘\ === Stable
» . communications
S 150 -~ \\\ mode
S s‘~ \
S 100 S —
E ol _\
§ 5o il LT DU S
o \
0 Y

0 10 20 30 40 50 60 70 80 90 99

Noise level (read by the Programming Console)
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Communications Areas Section 8-3

8-3 Communications Areas

8-3-1 Communications Areas in Long-distance Mode

V700-HO1 The following is the vertical communications range of the V700-HO1.
Y 25cm max.
25
V700-HO1

20
/g

-3|o -2|o -1|o 0 3|0 X

Unit: cm

V700-H02 The following are the communications areas of the V700-HO2 in the X and Y
directions, provided that each range in the Y direction is checked at the center of
the Antenna and 20 cm away from the Antenna.

<

-30

Y
25
20
10
I I
-20 -10 0
Y
28
20
10
1 1 1
-20 -10 0
Y
28
20
10
I I
-20 -10 0

25 cm max.

10cm
o x V700-HO02
Tag

Unit: cm

28 cm max.
30 cm
o x V700-HO2

30 10 20 30
Unit: cm
28 cm max. VZOO_HOZ
QY/@
Tag
20 0 10 2 30 a0 X
Unit: cm
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Communications Areas

Section 8-3

8-3-2 Communications Areas in Stable Communications Mode

V700-HO1 The following is the vertical communications range of the V700-HO1.
Y(cm)
30 X
20 cm max. \(\/@ V700-HO1
)
25
Tag
SIS -3IO 2I5 ‘:3 1I0 1I5 2I0 2I5 3I0 3I5
X(cm)

V700-H02 The following are the communications areas of the V700-HO2 in the X and Y
directions, provided that each range in the Y direction is checked at the center of
the Antenna and 20 cm away from the Antenna.

Yeem 20 cm max.
% 10.cm V700-H02
25 '\ X
Tag
20
15
10
5
-SIS -3IO -2I5 -2I0 -1I5 -10 -5 0 5 10 1I5 20 2I5 3I0 3I5
X(cm)
Y(cm) o5
30 cm max. 30 cm
V700-HO2
o LU
Tag
SIS -3IO ‘:3 10 1I5 2I0 2I5 3I0 3I5
X(cm)
Y(cm)
801 25 cm max.
V700-HO2
P 0
X(cm)
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Communications Time Section 8-4

8-4 Communications Time

The V700-series Controller reads or writes eight-byte data per page from or to
addresses X0h through X7h or X8h through XFh. In order to minimize the com-
munications time, therefore, specify the address and the number of bytes so as
to minimize the number of pages.

» The following chart specifies the TAT (turn-around time) and actual commu-
nications time. (TAT is the communications time between the host and Tag.)

¢ The actual communications time varies with the sync setting of the Controller.

¢ The actual communications time in the following chart is the time required for
communications between the Antenna and ID Tag, not including communica-
tions with the host. Use this for calculating the speed of the ID Tag for the
execution of auto commands.

Example
Command Actual communications Response
r time & !
3 ' TAT ' |
No Sync
TAT 2000 : : Actual 2000
(ms) ' ' communications
! ! time (ms)
1500 [------ R R 2y 1500
Writing i i
1000 f------ S et S 1000
: ! Readiﬁg
500 | oo SEEEEEE $oonen- 500
1 60 120 180 240
Number of bytes processed Number of bytes processed
Calculation Formula
Operation Actual communications time
(msec)
Reading T=46.7N + 60.7
Writing T=52.8N + 113.5

Note N: Number of pages processed

Read-only Sync

TAT 2000 T T , Actual
(ms) i i i communications
E E E time (ms)
1500 [------ R ALLEES - 1500
1000 === =in= === CEEEEE S 1000
: Read;ing
500 | : SEEEEEE $oonen- 500
1 60 120 180 240
Number of bytes processed Number of bytes processed
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Communications Time

Section 8-4

Calculation Formula

Operation Actual communications time
(msec)
Reading T =46.7N +107.4

Note N: Number of pages processed

Read/Write Sync
TAT 2000 Actual 2000
(ms) communications
time (ms)
1500 1500
1000 1000
500 | 500 |
1 60 120 180 240
Number of bytes processed Number of pages processed
Calculation Formula
Operation Actual communications time
(msec)
Read T=52.8N + 119.6
Write T=52.8N+172.4
Note N: Number of pages processed
Actual Communications The actual communications time between the Controller and ID Tag with multi-
Time in Multiple, ple, simultaneous access mode varies with the operating conditions, such as the
I\Snl‘r)r:’téltaneous Access number of ID Tags in the communications area and the ID code combination of

each ID Tag as well as the number of bytes to be processed.

The following table lists average values of communications time as reference
values on condition that the ID codes are used at random.

Number of ID Tags 8 bytes to be read (ms) 8 bytes to be written (ms)
5 579 873
10 1,191 1,547
15 1,857 2,275
20 2,523 3,002
30 3,853 4,455
50 6,344 7,192

Note 1. The provided TAT data is an example in which the V700-CD1D Controller is
used under the following conditions for host communications:
The data is continuously sent with no space between characters, a baud
rate of 9,600 bps, and a data length of 7 bits with 2 stop bits and even parity.

2. The number of bytes in TAT data is the number of code-specified bytes in

ASCII.

Note In actual operation, allow at least a 10% margin for the communications time
when auto commands are used, otherwise a communications error may result.
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Influence of Background Metal on Antenna Section 8-5

8-5 Influence of Background Metal on Antenna

The Antenna is influenced by background metal.

The communications area of the Antenna will be reduced if there is metal behind
the Antenna as shown below.

V700-HO1
V700-HO1
e Metal: Steel (SPCC)
€ 300
£
@ 250 —— Long-distance mode
[&] L4 i i
S /// --=-- Stable communications mode
g 200 dbd ) dol oy bbb b o
P /
5 150 //
g /
-2 100 7
gV
g 50
Q
[&]
x 0
g 0 50 100 150 200 250 300

Distance between background metal and Antenna

V700-HO1
— Metal: Aluminum
£
£ 300
o e
S 250 = —— Long-distance mode
= /// -*-- Stable communications mode
2 200 y R 0 A ) 0 S A
2 /
2 150
]
Qo
S 100
£
5 50
o
X o0
©
s 0 50 100 150 200 250 300

Distance between background metal and Antenna
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Influence of Background Metal on Antenna Section 8-5

V700-H02

[4)]
o
P

[=}

V700-H02
€ Metal: Steel (SPCC)
£ 300
8 250 P T T —— Long-distance mode
C > . ‘
2 1 --=-- Stable communications mode
@ Vi
5 200 i/
@ /
c
S 150
g /
€ 100 i/
S
€
o
(8]
x
©
=

[=}

50 100 150 200 250 300 350 400
Distance between background metal and Antenna

V700-Ho02
€ Metal: Aluminum
£ 300
8 250 cIERARERE RN —— Long-distance mode
= v -
,g /] --=-- Stable communications mode
5 200
2 /
S 150 7
g /]
Q /
< 100
g /
£ /
§ 50
(8]
X 0
= 0 50 100 150 200 250 300 350 400

Distance between background metal and Antenna

Metal Antenna
Tag

| |
Distance Communications
between the distance
background
metal and
Antenna

115



Mutual Interference between Antennas Section 8-6

8-6 Mutual Interference between Antennas

If more than one Antenna is used, be sure to keep the Antennas away from each
other as shown below.

Synchronous Operation

V700-HO1 V700-HO02
Located Face-to-face Located Face-to-face

7 - —

1 m min.

Located in Parallel Located in Parallel

1 m min.

1 m min.

1 m min.
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Mutual Interference between Antennas Section 8-6

Asynchronous Operation

V700-HO1 V700-HO02
Located Face-to-face Located Face-to-face
7, s _
18 m min. ] ]
(12 m min.)
20 m min.
(15 m min.)
/.

%
Located in Parallel Located in Parallel
15 m min. "
(10 m min.) ..
20 m min.
(15 m min.) -
20 m min. Values in parentheses are
(15 m min.) applicable in stable

| | communications mode.

e s
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Mutual Interference between Proximity Sensor and Antenna Section 8-7

8-7 Mutual Interference between Proximity Sensor and

Antenna

V700-HO1

Located Face-to-face

The V700 Series employs electromagnetic induction at a frequency of 125 kHz.
Therefore, if the Antenna and proximity sensor are installed close to each other,
the Antenna and proximity sensor may malfunction due to mutual interference.
The Antenna and proximity sensor will most probably operate without malfunc-
tioning if they are kept away from each other as shown below. However, be sure
to conduct a test to make sure that they operate normally, before they are put in
actual operation.

Keep them away from each other as shown below.

Located Vertically to Each Other Located in Parallel

Proximity Sensing
sensor object

Antenna Antenna
o ) q1] Sensing S
Proximity ~ Sensing object )
sensor object ID Tag ID Tag 500 mm min.
o Proximity r— I] (400 mm min.)
I] sensor U7 ]
L—» ] |<—> - ID Tag
500 mm min. L 300 mm min. L Antenna "sl]
(300 mm min.) (300 mm min.)
. dl |
Values in parentheses are
applicable to capacitive
proximity sensors.
V700-H02 Keep them away from each other as shown below.
Located Face-to-face Located Vertically to Each Other Located in Parallel

Proximity Sensing
sensor  object

Antenna Antenna
0] 07 ]
700 mm min.
(600 mm min.)
L —
s Sensing
Proximity ~ Sensing object
sensor  object ID Tag ID Tag
:q:”]-—-l] "sl] Proximity "‘I]
sensor
‘ ID Tag
™ Antenna "sl]
600 mm min. 300 mm min.
(500 mm min.) (500 mm min.)
EH EE
1
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Influence of Background Metal on ID Tag Section 8-8

8-8 Influence of Background Metal on ID Tag

The ID Tag is influenced by background metal.

The communications distance of the ID Tag will decrease if there is metal behind
the ID Tag as shown below.

V700-HO1
V700-HO1
£ Metal: Steel (SPCC)
£ 300
§ 250 = —— Long-distance mode
Lot
g AT --=== Stable communications mode
S 200 SRS
-
S 150 ¥
® ;
Q |
g 100
IS H
£ s0
o
X
3 0
= o 10 20 30 40 50 60

Distance between background metal and Tag

V700-HO1
€ Metal: Aluminum
£ 300
Q .
o —— Long-distance mode
c 250 -
< = -
® L1 --=-- Stable communications mode
T 200 et -

-

2 150 17
(o] q
g |f
S 100
IS
g 50
o
3 o
= 0 10 20 30 40 50 60

Distance between background metal and Tag
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Influence of Background Metal on ID Tag Section 8-8

V700-H02

120

Max. communications distance (mm)

Max. communications distance (mm)

V700-H02
Metal: Steel (SPCC)
300
250 et TTTTT —— Long-distance mode
/// --=-- Stable communications mode
200
150
100
50
0
0 10 20 30 40 50 60

Distance between background metal and Tag

V700-H02
Metal: Aluminum
300
250 o il ol i —— Long-distance mode
//’ --=-- Stable communications mode
200
150 I
100
50
0
0 10 20 30 40 50 60

Distance between background metal and Tag

Antenna Metal

Communications Distance be-

distance tween the
background
metal and
Tag



Chemical Resistance of ID Tag Section 8-10

8-9 Influence of ID Tag Angle

Reduction of
Communications
Distance

The maximum communications distance between the Antenna and ID Tag will
be available if the Antenna and ID Tag are located in parallel to each other. Take
the angle of the ID Tag into consideration when mounting the ID Tag. The com-
munications distance will be reduced if the ID Tag is not located in parallel to the
Antenna as shown below.

Center of Antenna coil

N »_/__ ___________ TAG

V700-HO1/HO2

6° HO1 Ho02
0 0% 0%
10 1% 1%
20 4% 4%
30 9% 12%
40 18% 21%
60 39% 39%

8-10 Chemical Resistance of ID Tag

The V700-D23P31 ID Tag uses PPS resin. Refer to the following and be sure not
to use any chemical that has a bad influence on PPS resin.

Chemical Room 90°C Chemical Room 90°C
temperature temperature
Hydrochloric acid 37% | A A Sodium dichromate solution A A
10% | A A Phenol solution 5% | A A
Sulfuric acid 98% | A B Glacial acetic acid A A
50% | A A Acetic acid A A
30% | A A Oleate A A
3% |A A Methanol (Methyl alcohol) 95% | A A
Nitric acid 60% | B C Methanol (Methyl alcohol) 95% | A A
40% | A B Acetic ether A A
10% | A A Diethyl hexyl sebacate A A
Hydrogen fluoride aqueous A A Acetone A A
solution 40%
Chromic acid 40% | A A Diethyl ether A A
Hydrogen peroxide aqueous n-heptane
solution 28%
3% | A A 2, 2, 4 trimethyl penthane A A
NaOH aqueous solution 60% | A A Benzene A A
10% | A A Toluene A A
1% | A A Aniline A A
Agueous ammonia 28% | A B Mineral oil A A
10% | A B Gasoline A A
Sodium chloride 10% | A A Insulation oil A A
Sodium carbonate 20% | A A Dichloroehylene A A
2% | A A Carbon tetrachloride A A
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Relationship between ID Tag and Metal Sensor Section 8-11

Note

1. A: No influence
B: May discolor or melt PPS resin
C: Deform or cracks PPS resin

2. The table provides information on changes in PS resin that are kept in the
chemical at room temperature and 90°C. If the actual operating conditions
of the system is different from the table data in temperature, chemical type,
or chemical viscosity, conduct a test under the actual conditions before the
system goes into actual operation.

3. The V700-D13P21 ID Tag is not chemical, oil, or water resistant.

8-11 Relationship between ID Tag and Metal Sensor

122

If a metal sensor is used for the detection of metal objects and each object is on a
non-metal base attached with the V700-D23P31 or V700-D13P21 ID Tag, the ID
Tag will not affect the metal sensor in sensing operation. This cannot be done
with conventional tags because they are detectable by the metal sensor.

Nonmetal base ID Tag CP
¢ [ ]
nd g Not detected
Metal object Metal sensor
(e.g., iron ball N
with 1 dia. min.) g ~

\|z eI
o ' (o Detected

-p :

+ 1

The ID Tag will not be detected by the metal sensor if its sensitivity is set to a
normal level (i.e., the sensitivity is set for the detection of iron balls each of which
is 1 mm or more in diameter). The ID Tag will not have a negative influence on the
functions of the metal sensor, either.

If the sensitivity of the metal sensor is set to a high level (i.e., the sensitivity is set
for the detection of iron balls that are 0.5 mm each in diameter) or the metal sen-
sor can detect non-ferrous metals, the metal sensor may detect ID Tags that are
too close to one another. It is recommended that a test be conducted before ac-
tual operation of the system.



Appendix A

ASCII Code

kegtmoz'gggmozs obs| 0000 | 0001 [0010{0011/0100/0101/0110|0111/1000(1001(1010{10111100(1101[1110]1111
its

patont | | O 1 |2|alals|6|7]8]|0/10]11|12]13]14]15
0000 | 0 |NUL  |TCrDLE) |(SP)| 0 |@ | P p |4 el - x| {7 [}
0001 | 1 [TcisoH)|pe vl alaelalalii]e [7]#]a]!]!
0010 | 2 |TcasTX) |DC2 e s Rl e [P lalwlx]i]]
0011 | 3 [TcsETX)|DCs glalc slec|s|i iy lols=]i]!
0100 | 4 |TC4(EOT)|DCs sla|D|T|d|t|ili]|. |z|rp]v|i]!
0101 | 5 [TcsENQ)|TCsNAK) | % | 5 |EJU e |u i | i . [# |+ ]2]i]]
0110 | 6 |TCe(ACK)|TCo(SYN) | & | 6 [ F |V [ f | v U v 5| |=|3 U U
0111 7 |BEL TCETB)| ' |7 |G |{W|g|w|E|E |7 |*|X|5]|£]|&
1000 | 8 |FEoBS) |CAN e [n{x|n|x]E|E[«][7]x|v]E]|E
1001 | 9 [FE«HT) [EM y Jo (v |y iy ] | lolels]n] ],
1010 | 10 |FEz2LF) |suB * szl il=zlalnlv]i]:
1011 | 11 [FEsvm) |ESC s kol il el ]}
1100 | 12 [FE«FR) [1SaFs) |, (< | L ¥ |0t |1 [ i i~z l7] ]
1101 | 13 |FEsCR) [1S8@S) | — | =M |1 |m |} [ i i|a|x]|~nl] ]!
110 | 14 |[so IS2(RS) SIn{ - [n] =il ilalelx] |11}
1111 15 |s1 IS1(US) /1?0 | _ | o |DEL , , v |V | = v | pnde-

Note The character in row 5, line 12 is “\” in ASCII.
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Appendix B
Standard Models

Controller and System Components

Antenna

Name Specification Model Remarks
Controller RS-232C interface V700-CD1D ---
) I Supply voltage: 24 VDC
sfestededededel
= [
Antenna External dimensions: 250 x 200 V700-HO1 Standard antenna
Oleere R
o
External dimensions: 650 x 200 V700-H02 Wide-field antenna

OMRCh
MADE INJAPAN,

available to the user)

ID Tag 256-byte memory (240 bytes are | V700-D23P31 Coin-shaped,
available to the user) environment-resistant
model
ID Tag 128-byte memory (112 bytes are | V700-D13P21 Thin model

Connection Cable 2m V700-A40 Used for connecting the
.Ea-_l- -IIIIIII-H' 3m V700-A41 Controller and Antenna.

5m V700-A42
10m V700-A43
20m V700-A44
30m V700-A45

Programming Console C200H-PRO27-E

Programming Console 2m V700-P10 A dedicated keysheet is

Conversion Cable provided.

®
Communications Connector Connector Plug XM2A-0901 One set is provided with
' the V700-CD1D.

Connector Hood XM2S-0911
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Index

A errors, 98

external, 19
ACK/NACK control, 60 frame structure, 55
max. distance, 108
Antenna troubleshooting, 103, 104
dimensions, 13 V700, 19
effect of nearby metal, 114
installation, 43
interference between antennas, 116 Communications Connector, assembly, 41
interference with Proximity Sensors, 118
specifications, 12
Antenna Cable, 35 Communications Mode Setting, 33

communications areas, 110

Communications Distance Setting, 31

Antenna Connector. 35 Communications Sync Setting, 31

Antenna Port, 9 communications time, 112

ASCII code, 57 computer, connecting, 41
table, 123 Controller
automatic mode, 51 dimensions, 12

Nomenclature, 8

operating condition, 49
B specifications, 9

standard models, 125

Baud Rate Setting, 32

BCC calculation, example, 59 D
C data code designation, 57
Data Length Setting, 32
C200H PC, connecting, 41 dimensions
Cable Antenna, 13
dimensions, 18 Cable, 18
specifications, 18 Controller, 12
. ID Tag, 16
characteristics, 2 Programming Console, 78
chemicals, effects on ID Tags, 121 DIP switch, 8
command set settings, 29, 31
ADD, 63
MEMORY CALCULATE, 67
MEMORY CHECK, 66 E — H
POLLING AUTOREAD, 65
POLLING AUTOWRITE, 66
READ, 61 energy—saving mode, 24
RESET, 72 error log, 25
STOP, 72 reading from Programming Console, 92
SUBTRACT, 64
TEST, 73 errors
WRITE, 62 communications errors, 98
WRITE PROTECT, 69 diagnosing errors, 97
due to noise, 99
commands

list of errors, 97
troubleshooting, 101

FIFO Read/Write Mode, 22, 48

command list, 56
frame structure, 55

communications
commands and responses, 48 ground terminal, 36
communication modes, 22
.. HEX code, 58
communications areas, 110
communications time, 112 Host Communications, troubleshooting, 103
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ID Tag
communications modes, 48
dimensions, 16
effect of nearby metal, 119
effects of chemicals, 121
installation, 45
orientation, 121
specifications, 15

indicators, LED indicators, 8
inspection, 99

installation
Antenna, 43
DIN track, 34
enclosed, 34
environment, 33, 43

interference

O

operation
outline of operation, 5
trial operation, 96

options, list, 57

P

Parity Bit Setting, 32

polling auto mode, 53

power consumption, reducing, 24
Power supply terminals, 9

power supply terminals, 36

from a Proximity Sensor, 118
from another antenna, 116
from metal, 114, 119 Programming Console
checking noise conditions, 91
connection, 79
dimensions, 78

precautions, general, xv

L displaying data, 86
functions, 82
Link Adapter, system configuration, 3 monitoring operation, 93
nomenclature, 78
Long—distance Mode, 25 operation, 81

reading error log, 92
reading/writing data, 88
setting addresses, 87
setting data, 88

M testing communications, 90

Low Power Consumption Setting, 31

Programming Console port, 9

maintenance, 99 L. . .
Proximity Sensor, interference with Antennas, 118

memory area, memory map, 17
MEMORY CHECK command, 23
metal sensors, 122 R

Multiple, Simultaneous Access Mode, 22, 49

. . reference data, 107
mutual interference, prevention, 23

repeat mode, 51
RESET Signal, wiring, 39

N RESET terminals, 9
circuit configuration, 10

node number settings, 29, 30
response codes, 74
Node number switch, 8

i responses
noise frame structure, 55

effect on communications distance, 109 response codes, 74

measuring, 25

preventing, 38, 44, 99 RS-232C, interface, 40
nomenclature, Controller, 8 RS-232C interface, 3
nomenclature, Programming Console, 78 RS-232C port, 9
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S T

serial interface, 3, 40

Single Mode, 22, 48 Termination Resistance Setting, 32
specifications

Antenna, 12 Time—out Setting, 33

Cable, 18

Controller, 9 . .

ID Tag, 15 trial operation, 96

Stable Communications Mode, 25 .
trigger mode, 50

standard models, 125
Stop Bit Length Setting, 32 troubleshooting, 101

subcommand set
ACK, 73
NACK, 73
POLLING CHECK, 71
POLLING END, 71

switch settings, 28 W
SYNC Signal, wiring, 39
SYNC terminals, 9

circuit configuration, 10 wiring, Controller, 11, 36
synchronous function, 23

system configuration, 3 WRITE PROTECT command, 23
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Revision History

A manual revision code appears as a suffix to the catalog number on the front cover of the manual.

Cat. No. Q113-E1-04

I— Revision code

The following table outlines the changes made to the manual during each revision. Page numbers refer to the

previous version.

Revision code Date Revised content

1 July 1998 Original production

02 August 2003 Page v: Added warranty and other PL-related information.
Pages 10, 13, 15, 36, and 80: Changed caution symbols.

03 April 2004 Page v: Programmable Products information removed from the bottom of the
page.
Page viii: Information on Standard Conformity added.

04 June 2004 Pages xviii, 2, 15, 16, 45, 69, 108, 121, 122, and 125: ID Tag model numbers

changed.
Pages 15 and 125: Memory capacity changed.
Page 17: First sentence and graphic changed.
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Industrial Automation Company

FA Auto-ldentification Components Department
Sensing Devices & Components Division H.Q.
Shiokoji Horikawa, Shimogyo-ku,

Kyoto, 600-8530 Japan

Tel: (81)75-344-7069/Fax: (81)75-344-7107

Regional Headquarters

OMRON EUROPE B.V.

Sensor Business Unit,

Carl-Benz-Str. 4, D-71154 Nufringen,
Germany

Tel: (49)7032-811-0/Fax: (49)7032-811-199

OMRON ELECTRONICS LLC

1 East Commerce Drive, Schaumburg, IL 60173
U.S.A.

Tel: (1)847-843-7900/Fax: (1)847-843-8568

OMRON ASIA PACIFIC PTE. LTD.

83 Clemenceau Avenue,

#11-01, UE Square,

239920 Singapore

Tel: (65)6835-3011/Fax: (65)6835-2711

OMRON CHINA CO., LTD. BENJING OFFICE
Room 1028, Office Building,

Beijing Capital Times Square,

No. 88 West Chang’an Road,

Beijing, 100031 China

Tel: (86)10-8391-3005/Fax: (86)10-8391-3688
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