Zebra RFID
Modbus TCP

User Guide




ZEBRA and the stylized Zebra head are trademarks of Zebra Technologies Corporation, registered in
many jurisdictions worldwide. All other trademarks are the property of their respective owners.
© 2021 Zebra Technologies Corporation and/or its affiliates. All rights reserved.

Information in this document is subject to change without notice. The software described in this document
is furnished under a license agreement or nondisclosure agreement. The software may be used or copied
only in accordance with the terms of those agreements.

For further information regarding legal and proprietary statements, please go to:

SOFTWARE: zebra.com/linkoslegal

COPYRIGHTS: zebra.com/copyright

WARRANTY: zebra.com/warranty

END USER LICENSE AGREEMENT: zebra.com/eula

Terms of Use

Proprietary Statement

This manual contains proprietary information of Zebra Technologies Corporation and its subsidiaries
(“Zebra Technologies”). It is intended solely for the information and use of parties operating and
maintaining the equipment described herein. Such proprietary information may not be used, reproduced,
or disclosed to any other parties for any other purpose without the express, written permission of Zebra
Technologies.

Product Improvements

Continuous improvement of products is a policy of Zebra Technologies. All specifications and designs are
subject to change without notice.

Liability Disclaimer

Zebra Technologies takes steps to ensure that its published Engineering specifications and manuals are
correct; however, errors do occur. Zebra Technologies reserves the right to correct any such errors and
disclaims liability resulting therefrom.

Limitation of Liability

In no event shall Zebra Technologies or anyone else involved in the creation, production, or delivery of the
accompanying product (including hardware and software) be liable for any damages whatsoever
(including, without limitation, consequential damages including loss of business profits, business
interruption, or loss of business information) arising out of the use of, the results of use of, or inability to
use such product, even if Zebra Technologies has been advised of the possibility of such damages. Some
jurisdictions do not allow the exclusion or limitation of incidental or consequential damages, so the above
limitation or exclusion may not apply to you.

Revision History

Description

MN-004136-01EN Rev. A | March 2021 Initial release.



www.zebra.com/linkoslegal
www.zebra.com/copyright
www.zebra.com/warranty
www.zebra.com/eula
https://www.zebra.com/linkoslegal
https://www.zebra.com/warranty

Contents

I3 o o F T == 5
IS o 0 =T o1 6
ADOUL ThiS GUIE......cciiiiiiiiiiciiciceerr s s e s e e s s s s s s s s s s s s s s s sssssmmn s e s s e e e e e e e e e e e sessnnnnssnsssssnnsnnnnnnnnnnnnn 8
T (e T [U T3 1] o [P PPPPP 8
(O =T o) (=T gl B Lo Yo o] (o o 1 8
Related Documents and SOftWare ............ooooiiiii e 8
Notational CONVENTIONS .........oiiiiiiiiiiiei e e e e 9
FX9600 Reader Configuration ... e 10
Update Reader SOftWAre..........oooiiiiiiiie ettt 10
INSTAIl LICENSE ... et e e e e ettt e e e e e e e e e e e eeeeeeeennes 10
Install and Run the Modbus AppliCation............ccooiiiiiiiiie e 11
MOADUS SEHINGS ... e 12
RFID Inventory Parameters..........ccuiiiiiiiiinsssisies s s 13
TNV Z=Y a1 (o] YA @0 111 1 =1 o o P 13
Standard INVeNtory RESPONSE........uuuuiiiiiiiiiiieeee et 14
Long INVENTOry RESPONSE .....coooiiiiiiiiiieee e 15
Multiple Standard Inventory RESPONSES .........uuuuiiiiiiiiiieieeceeeeeeeree s e e e e e e e eeeeanes 16
Multiple Long INVentory RESPONSES .......ccoiiiiiiiiiiiiiiie ettt 17
RFID ACCESS Parameter .........coooiiiiiiiiiieeieessisss s iss s s s ss s ssssssssssssssssssssss s s s s s s s s s s nnmssssssssssssssssssssnnnnnnns 19
e 7] o1 1 4 F- T T SO P 19
ACCESS RESPONSE ...ttt e e e e e e ettt e e s e e e e e e e aaeeeeeeennane 20



RFID Configuration Parameters ... 22
Reader Capability...........uuuiiiii et a e e e e 22

ANEENNA CONFIG .t e e e e s e e e e e e e e aaeeeeeeeeenes 23

PrEe-Filter CONTig ... .. e 23

Delete Pre-Filter...... . e e e 24

I 1o Lo L= @] oo TR 24

POSt-FIlter CONTIQ ... e 25

GPIO CONTIg ittt ettt e e e e e e e e e e e e e e e e e —————————— 26

Get Active Profile Name.........ooooieee e e e e 28

SEEACHVE Profile.... et 28

Get Profile NGME.... ...t e e e e e e e e e e e e e e e e e 29

Y=Y o | =T 0T ] PRSPPI 29

USING EVENE REPOI ... .. 29

0= TS O = o g =T 0T SRS URPPRPPPIN 30

RFID INVeNtory OPeration ..........cccciiiiiimiiiiiiieseesssssssssssssssssssssssssssssssssssssssssssssssesssssnsnsnnnsssssssssssss 31
Create User Defined Data Types (UDT) ...oooo oot 31

Create Data Blocks and Variables to Use With Inventory Operation....................eue..... 32

6= To Lo L= gl D 1T | =T o o SR PPPPPRPPIN 34

Start/Stop RFID INVENTIOTY .......ueiiiiiiieeeeieeee e 35

RFID ACCEeSS OPEration..........cccciiiiiiiiiiiiiiiiissssssssssssss s s s s s s s s s s s s s s s s s s e e e e e s e e e e e nnnmnnnnsssssssnnns 37
Create Data Blocks and Variables to Use With Access Operation .............ccc.vvvvvvunnnnnn. 37

6= To Lo L= gl D TE=To | =T o o SR PRPPUPRPPPN 38

RFID CoNfig OPeration.........cooiiiiiiiiiiiiiiiiiii et 40

Event Mask and Error Codes....... . s s s s s s mm s s ssnn s 43
EVENTIMASK ... ettt e e e e e e e e e e e e eeeeeeaee 43

0 Y4 o o o [T PSPPI 44

Y o 1= 5 ' G 47
Pre-Filter Settings EXamPIe ... 47

Report Tags That Match Pattern ............cooo e 47

Ignore Tags That Match Pattern..............cooii e 48

Reading Only Unique EPC Tags........ooiiiiiiiiiiiiciie e et s e e e e e e e e e e e eeeeeenanes 49



List of Figures

Figure 1: Reader Web-Conso0le ...........uueiiiiiiiee e 10
Figure 2: Web-CONnSO0IE ... 11
Figure 3: User Defined Data TYPE ...coooviieiiiiieiciie et e e e e e eeeeeanes 31
Figure 4: Generate BIOCKS From SOUICe .........ccuuiiiiiiiiiiieeee e 32
Figure 5: Inventory Command .........ooooiiiiiiiie e 32
Figure 6: Inventory Response Command ..........cccoooiiiiiiiiiiiiiiieiiicicie e e e eeeeeeeeanns 33
Figure 7: Data Block Configuration ... 33
Figure 8: CycClic INTErrUPL ... 34
Figure 9: Ladder Diagram - Inventory Command ...............ooommiiiiiiiiiiiiie e 34
Figure 10: Ladder Diagram - Read Inventory Response ............ccccccoviiiiiiiiiiiiiiiiiiiieinnns 35
Figure 11: Watch Table - Start Inventory ... 35
Figure 12: Watch Table - Stop INVentory ... 36
Figure 13: ACCESS COMMANG .....ooeiiiiiiiiieeie e e e e e e e e e e e 37
Figure 14: Create Variables ... 38
Figure 15: Ladder Diagram - Modbus WHIite .............coiiiiiiiiiiiieeeeeee 39
Figure 16: Ladder Diagram - Modbus Read ............ccoooiiiiiiiiiiiiiiiccciee e 40
Figure 17: Antenna Config WIte ... 41
Figure 18: Ladder Diagram - Send Modbus Write Request ..............coooiiiiiiiiiiiieneenn. 42



List of Tables

Table 1: Inventory CoOmMMAaNd .........euiiiiii e e 13
Table 2: Standard INventory RESPONSE ........eiiiiiiiiiiiiiiii et 14
Table 3: Long INventory RESPONSE ......ccooiiiiiiiieeee e 15
Table 4: Multiple Standard Inventory RESPONSES ..........cooiiiiiiiiiiiiiieiieeeee e 16
Table 5: Multiple Long Inventory RESPONSES .......ccoooiiiiiiiiiiiiiiiieeeeeeeeee e 17
Table 6: ACCESS COMMANG ...ttt e e e e e e e e e e e e eeeas 19
Table 7: ACCESS RESPONSE .....ueieiiiiiei e e e e 20
Table 8: Reader Capability ..........ooo i 22
Table 9: ANtenNa CONFIg .ooeeiiiiiie e e 23
Table 10: Pre-Filter Config .....ccoooe e 24
Table 11: Delete Pre-Filter ....... .. 24
Table 12: Trigger CONIG ..o a e e 25
Table 13: Post-Filter Config .....coooooe e 26
Table 14: GPIO CONfig .ottt e e e e e neeeeaeens 27
Table 15: Get Active Profile Name ... 28
Table 16: Set ACtive Profile ... 28
Table 17: Get Profile NamMe ... e 29
Table 18: EVENE REPOI ... e e e 29
Table 19: Last Error REPOIT ........u it e e e 30
Table 20: Event Mask DeSscCriplions .........oooiiiiiiiiii e 43
Table 21: RFID Error COUES ...uuuuiiiiiiei et e e et e e e e e e e e e eaas 44
Table 22: Antenna Config - Report Tag EPCs Beginning With 2F 22 .........cccccoeeeeee. 47
Table 23: Pre-Filter Config - Report Tag EPCs Beginning With 2F 22 ......................... 47
Table 24: Antenna Config - Do Not Report Tag EPCs Beginning With 8D FO .............. 48
Table 25: Pre-Filter Config - Do Not Report Tag EPCs Beginning With 8D FO ............ 49



List of Tables

Table 26: Trigger Config to Read Unique EPC Tags .......coooviieiiiiiiiiiiiieieeeeeeeeeeee e 49



About This Guide

Introduction

This guide describes how to install Modbus TCP application on FX Series RFID reader and how to
configure it using Siemens TIA Portal to perform RFID operations.

IMPORTANT: If you have a problem with your equipment, contact Zebra Global Customer Support for
your region. Contact information is available at: www.zebra.com/support.

Chapter Descriptions

Topics covered in this guide are as follows:

¢ FX9600 Reader Configuration provides instruction on installing and running the Modbus TCP
application.

¢ RFID Inventory Parameters explains parameter structure definition to perform RFID inventory
operations.

* RFID Access Parameter explains parameter structure definitions to perform RFID access operations.

¢ RFID Configuration Parameters explains parameter structure definitions to set various RFID
configurations such as antenna, filters, GPIO.

¢ RFID Inventory Operation provides instruction on how to perform RFID inventory operations using
Siemens PLC and TIA portal V15.1.

¢ RFID Access Operation provides instruction on how to perform RFID access operations using Siemens
PLC and TIA portal V15.1.

¢ Event Mask and Error Codes provides details on various events and error codes specific to RFID
operation.

* Appendix provides some common RFID use case scenarios.

Related Documents and Software

The following documents provide more information.

e FX Series RFID Fixed Reader Integration Guide

¢ FX Series RFID Fixed Reader FX Connect Licensing Management User Guide
* RFID Reader Software Interface Control Guide

* Zebra RFID PROFINET User Guide


www.zebra.com/support

About This Guide

* Zebra RFID EtherNet/IP Sample Application User Guide.

For the latest version of this guide and all guides, go to www.zebra.com/support.

Notational Conventions

The following conventions are used in this document:
¢ Bold text is used to highlight the following:

¢ Dialog box, window and screen names

e Drop-down list and list box names

* Check box and radio button names

* Icons on a screen

* Key names on a keypad

* Button names on a screen.
¢ Bullets () indicate:

* Action items

» Lists of alternatives

e Lists of required steps that are not necessarily sequential.

¢ Sequential lists (such as those that describe step-by-step procedures) appear as numbered lists.


www.zebra.com/support

FX9600 Reader

Configuration

Update Reader Software

Update the reader software to use the Modbus functionality. The FX9600 Reader must run firmware
version 3.8.7, or later. Verify the current running version from the FX9600 Reader web-console shown in
Figure 1.

Figure 1 Reader Web-Console

Home
Status - H el p

Reader Administration Console Check Status

Check Statistics
Gen2 Optional Operation Statistics
NXP Custom Operation Statistics

P} Operation Statistics

» Configure Reader

LEELREGE

Welcome to the FX Series (4 port) Reader Administration Console. Events Statistics
Other Gust peration Statistics

» Communication
Date Time

IP Sec Reader Software Version : 3.8.7 Read Point Configuration
) Advanced Antenna Configuration
License Manager Configuration
Change Password Reader Host Name : FX9600EF95C7
GPIO
Reader Network IP Address : 192.168.0.50
Applications
Frofiles Reader Serial Number : 17281010501305
» Firmware
» System Log USB Port Status : No Device Found
Diagnostics
Shutdown Power Source Type : DC Supply
Logout
Power Negotiation Status : Disabled Deployment

the reader
ion Information

If the reader is running an older software version, upgrade the reader with the new version. Download the
FX Series RFID Fixed Reader Integration Guide and follow the instructions in the section Firmware
Upgrade.

Install License

The Modbus application requires either an Ethernet/IP or PROFINET license to be available on the
FX9600 Reader.

Install the Ethernet/IP or PROFINET license from the FX9600 Reader web-console. Follow the instructions
in the FX Series RFID Fixed Reader FX Connect Licensing Management User Guide to request, obtain
and install the license for Zebra FX Series readers. When the license is installed, the licensing information
can be viewed from the web-console shown in Figure 2.
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FX9600 Reader Configuration

Figure 2 Web-Console

License Manager

Home
Status

Server Type: | Production Server v License manager page enables user to acquire, release and list
} Operation Statistics = = - the available licenses provided they are valid. If license present
Server URL: | https:flzehra-llcensmg‘ﬂaxna-lopemhvm| are invalid or no licese is available, License Unavailable tab will

» Configure Reader

S . be shown with the message to procure the license.

Read Tags Activation ID: | |
» Communication Activate | = License Qperatiun: Acquir_e - When Acquire is

| It selected, license can be activated from one of the
Date Time servers selected below from the Server Type filed.
IP Sec

License Operation: Release - When Release is

EaE e Available Licgn;g(g) selected, license can be Returned/Revoked to anyone
Change Password of the servers selected below from the Server Type filed.
GPIO " N . A License . .

- License Name License Version Expiry Date A= License Operation: Repair - The repair option is
Applications needed, when the Trusted Storage, accidentally gets
Profiles broken, due to which all the licensed applications gets

) nc-feature-ethemetip 1.0 permanent 1 FX9600_B4_24_8D_EF_95_C7 ceased. Once the repair option is exercised, the
A E nc feature-profinet 1.0 permanent 1 FX9600_84_24_8D_EF_95 7 required licenses can be acquired again.

b System Log
Diagnostics
Shutdown
Logout

Device: Offline - When it is set to Offline, license will be
activated from bin file. It has to be downloaded
manually from the license server.

Device: Online - When it is set to Online, license will be
activated from one of the servers selected below from

Install and Run the Modbus Application

To install the Modbus application:

1. Download the Modbus zip package from the Zebra web site at:
https://www.zebra.com/us/en/support-downloads/software/developer-tools/network-connect-modbus.html
and unzip it.

2. Navigate to the User Application Page and browse to the ZebraModbusApp_X.X.X.zip file.

3. Click Install. When the application is installed, it is available under Existing Packages in the List of
Installed apps drop-down list.

Applications

Home

Status -
S This page provides the details of installed application and also to install applications in
» Operation Statistics User Application Page the reader.

» Configure Reader

- Listof installed Apps - This drop down menu shall st the curent packages

Read Tags Existing Packages: installed in the reader.
/Stop - The image displays the running status as indicated below. Click the
CEm=rn List of Installed apps Start/Stop AutoStart Uninstall image to toggle the e 2
Date Time o
aylaagent v i . . :
1P Sec Indicates App is running.
License Manager
C Meta Data Indi ; ;
E—— ndicates App is NOT running
o Package Name:aylaagent
> Package Version: 1.0.13 « Autostart - Selecting this check box shall enable the application to run at startup.
Applications Status: install user installed + Uninstall - Shallremove the package from reader.
. architecture: all

+ Howto create packages: Packages can be created using any of standard debain
package creation tools or manually. The guidelines for package creation for FX Series
reader are listed below,
1. The package snall comaln binary execmable compatible of ELF 32-bit LSB
executable, ARM, ve n 1, GNU Lint
2. The name of the hmaly executable must match the name of the package, exclumng
version name. For xampe, e padage name s paclage-t_ 2 1_al (package 1
version 2.1), then the name of binary executable must be paci
Current Status: Package file s selected e Binarcs 2par fom he above s one e package.

3 The package sall ontain L2 Scipt 1 hame of tar packageame s o
start the above said binary ( andor oher binaries in the package, if
exanpie,f e package name s package-1 2.1 3ll e (rackege1 A ). then
the name of startup Script must be start_packa

» Firmware

» System Log
Diagnostics
‘Shutdown
Logout

Install New Package:

package: ZebraModbusApp_1.0.1.zip

4" The package stall containa slop Sciptn e e e
siop the above said binary ( andor other binaries in the p

4. Select the AutoStart option to enable the Modbus application to start up automatically on the reader
during the power cycle.

5. To run the application, click the red Start/Stop button. The button turns green when the application
runs.

User Application Page User Application Page

» Configure Reacer
ng Packages, ——————————————— ting Packages
List of Installed apps. StaStep AuoStart Uninstall List of Insialled apps. Uninstall
Sstraltotausips v ° ful [ Unneai | zebrasonusAmp | =
Mista Dasa Meta Data
Package Name Zebraladbusagn Name ZebrabodbusApp
Package Version 101 Pockage Version 1.0.1
Status. install user insialled Status: install user installed
architectue: 3 architeciure: all
New Package: aukage
Gurrent Staws Seleet parkags from tha browss buten ‘Current Siatus Select package from the browse buton
packige Srowse package. mrowse
nstal instail
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FX9600 Reader Configuration

Modbus Settings

¢ The FX9600 Reader supports Modbus TCP on port 502.
* The FX9600 Reader supports Big-Endian Data format for all Modbus operations.

e The IP address of the FX9600 Reader can be obtained or modified by accessing the Communications
page on the web-console.

e The FX9600 Reader supports communication with only Single Modbus Master.
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RFID Inventory Parameters

Inventory Command

Operation - Write only
Holding Register - 40100
Length - 8 Bytes (4 Words)

Table 1 Inventory Command

Inventory Data Offset

Command Type Comments

Command Byte 0 This field is used to specify the Inventory Commands. It can
be either 1 (Start) or 2 (Stop).

Handshake Byte 1 For each new command, Handshake value must be modified
to instruct the FX9600 Reader to process the command.
Handshake parameter can take any value between 0-127.
one way to use is to increment each time a new command is
to be processed and roll it over when it reaches 127 to 0.

EnablePreFilter Byte 2 Used to specify whether the user wants to use pre-filter with
this Inventory Command. Non-zero value is treated as TRUE
and pre-filter takes effect.

EnablePostFilter Byte 3 Used to specify whether post-filter is used. Criteria is the
same as pre-filter.

AntennaMask Dint 4 Use this mask to specify the antenna IDs on which this
inventory operation should perform. Each bit in the antenna
mask, from 0 bit, represents one antenna. 0 bit for antenna
ID 1, and so on. If the AntennaMask is 0, then inventory is
performed with all available antennas.

13



RFID Inventory Parameters

Standard Inventory Response

Operation - Write only
Holding Register - 40200
Length - 44 Bytes (22 Words)

Table 2 Standard Inventory Response

Extended Standard

Inventory Response Data Type Offset Comments
Status Struct 0
ErrorStatus Word 0 RFID errors are reported in this field
EventMask Word 2 RFID events are reported in this field
AntennaStatusMask | Byte 4 Currently connected antennas. Bit n = Antenna ID n.
GPIOStatusMask Byte 5 Current GPIO pin status
TagCount Byte 6 Number of tag report
SegNo Byte 7 SegNo is incremented with each new report.
Note: The same tag may be read several times and
are reported each time and SegNo is also incremented
to indicate that tag was newly read.
TagReport Struct 8 Tag info data
SeenCount Word 8 No of times the tag was read
TagPC Word 10 PC of the tag read
TagCRC Word 12 CRC of the tag read
Channellndex Word 14 Channel On which tag was read
Phaselnfo Word 16 Phase angle of the tag read
AccessStatus Word 18 Results of access operation
TagEpc Byte[12] 20 EPC ID of the tag
TagTimeStamp Struct 32 Date and time of the tag read
Year Byte 32 Year 2020 is reported as 20 (after subtracting 2000).
Month Byte 33 Month
Day Byte 34 Day
Hour Byte 35 Hour
Minute Byte 36 Minute
Second Byte 37 Second
MillisecondMSB Byte 38 MSB value of millisecond
MillisecondLSB Byte 39 LSB value of millisecond
TagLength Byte 40 Length of EPC ID of the tag
Antennald Byte 41 Antenna ID on which tag was read
RSSI Byte 42 RSSI value of the tag read
TagEvent Byte 43 Tag event info




RFID Inventory Parameters

Long Inventory Response

Operation - Write only
Holding Register - 40300
Length - 96 Bytes (48 Words)

Table 3 Long Inventory Response

Extended Long

Inventory Response Data Type Offset Comments
Status Struct 0
ErrorStatus Word 0 RFID errors are reported in this field
EventMask Word 2 RFID events are reported in this field
AntennaStatusMask | Byte 4 Currently connected antennas. Bit n = Antenna ID n
GPIOStatusMask Byte 5 Current GPIO pin status
TagCount Byte 6 Number of tag report
SegNo Byte 7 SegNo is incremented with each new report.
Note: The same tag may be read several times and
is reported each time and SeqNo is also
incremented to indicate that tag was newly read.
TagReport Struct 8 Tag info data
SeenCount Word 8 No of times the tag was read
TagPC Word 10 PC of the tag read
TagCRC Word 12 CRC of the tag read
Channellndex Word 14 Channel On which tag was read
Phaselnfo Word 16 Phase angle of the tag read
AccessStatus Word 18 Results of access operation
TagEpc Byte[64] 20 EPC ID of the tag
TagTimeStamp Struct 84 Date and time of the tag read
Year Byte 84 Year 2020 is reported as 20 (after subtracting 2000)
Month Byte 85 Month
Day Byte 86 Day
Hour Byte 87 Hour
Minute Byte 88 Minute
Second Byte 89 Second
MillisecondMSB Byte 90 MSB value of millisecond
MillisecondLSB Byte 91 LSB value of millisecond
TaglLength Byte 92 Length of EPC ID of the tag
Antennald Byte 93 Antenna ID on which tag was read
RSSI Byte 94 RSSI value of the tag read
TagEvent Byte 95 Tag event Info




RFID Inventory Parameters

Multiple Standard Inventory Responses

Operation - Write only
Holding Register - 40400
Length - 224 Bytes (112 Words)

Table 4 Multiple Standard Inventory Responses

Multiple Standard

Inventory Response Data Type Offset Comments
Status Struct 0
ErrorStatus Word 0 RFID errors are reported in this field
EventMask Word 2 RFID events are reported in this field
AntennaStatusMask Byte 4 Currently connected antennas. Bit n =

Antenna ID n

GPIOStatusMask Byte 5 Current GPIO pin status
TagCount Byte 6 Number of tag report
SeqgNo Byte 7 SegNo is incremented with each new report.

Note: The same tag may be read several
times and is reported each time and SegqNo
is also incremented to indicate that tag was

newly read.

TagReport1 StdTagReport | 8 - 43 12 Byte tag EPC with tag Info
TagReport2 StdTagReport | 44 - 79 12 Byte tag EPC with tag Info
TagReport3 StdTagReport | 80 - 115 12 Byte tag EPC with tag Info
TagReport4 StdTagReport | 116 - 151 | 12 Byte tag EPC with tag Info
TagReport5 StdTagReport | 152 - 187 | 12 Byte tag EPC with tag Info
TagReport6 StdTagReport | 188 - 223 | 12 Byte tag EPC with tag Info
StdTagReport Struct Tag info data

SeenCount Word No of times the tag was read

TagPC Word PC of the tag read

TagCRC Word CRC of the tag read

Channellndex Word Channel On which tag was read

Phaselnfo Word Phase angle of the tag read

AccessStatus Word Results of access operation

TagEpc Byte[12] EPC ID of the tag
TagTimeStamp Struct Date and time of the tag read

Year Byte Year 2020 is reported as 20 (after subtracting 2000)

Month Byte Month

Day Byte Day

Hour Byte Hour




RFID Inventory Parameters

Minute Byte Minute

Second Byte Second

MillisecondMSB Byte MSB value of millisecond

MillisecondLSB Byte LSB value of millisecond
TagLength Byte Length of EPC ID of the tag
Antennald Byte Antenna ID on which tag was read
RSSI Byte RSSI value of the tag read
TagEvent Byte Tag event Info

Multiple Long Inventory Responses

Operation - Write only
Holding Register - 40700
Length - 184 Bytes (92 Words)

Table 5 Multiple Long Inventory Responses

Multi Long Inventory

Response Data Type Offset Comments
Status Struct 0
ErrorStatus Word 0 RFID errors are reported in this field
EventMask Word 2 RFID events are reported in this field
AntennaStatusMask | Byte 4 Currently connected antennas. Bitn =
Antenna ID n.
GPIOStatusMask Byte 5 Current GPIO pin status
TagCount Byte 6 Number of tag report
SeqgNo Byte 7 Report
Note: The same tag may be read several
times and is reported each time and SegNo is
also incremented to indicate that tag was
newly read.
TagReport1 LongTagReport | 8-95 64 Byte tag EPC with tag Info
TagReport2 LongTagReport | 96 - 183 | 64 Byte tag EPC with tag Info
LongTagReport Struct Tag info data
SeenCount Word No of times the tag was read
TagPC Word PC of the tag read
TagCRC Word CRC of the tag read
Channellndex Word Channel On which tag was read
Phaselnfo Word Phase angle of the tag read
AccessStatus Word Results of Access operation
TagEpc Byte[64] EPC ID of the tag

17



RFID Inventory Parameters

TagTimeStamp Struct Date and time of the tag read
Year Byte Year 2020 is reported as 20 (after subtracting 2000)
Month Byte Month
Day Byte Day
Hour Byte Hour
Minute Byte Minute
Second Byte Second
MillisecondMSB Byte MSB value of millisecond
MillisecondLSB Byte LSB value of millisecond

TagLength Byte Length of EPC ID of the tag

Antennald Byte Antenna ID on which tag was read

RSSI Byte RSSI value of the tag read

TagEvent Byte Tag event Info

18



RFID Access Parameter

Access Command

Operation - Write only
Holding Register - 40900

Length - 152 Bytes (76 Words)

Table 6 Access Command

Access Command Data Type Offset Comments
AntennaMask DWord 0 Use this mask to specify the antenna IDs on which
this inventory operation should perform. Each bit in
the antenna mask, from 0 bit, represents one
antenna. 0 bit for antenna ID 1, and so on. If the
AntennaMask is 0, then inventory is performed with all
available antennas.
Password DWord 4 Password if the memory bank to be accessed needs a
password to access
ByteOffset Word 8 Byte offset from where the memory needs to access
ByteCount Word 10 How many Bytes to be read. 0 indicate all the Bytes
available.
TagEpc Byte[64] 12 EPC of the tag on which access operation to be
performed.
This field can be used to provide EPC pattern as well.
For example, all tags starting with 2F 22.
AccessData Struct 76 Access data info
Pagelndex DWord 76 0
PageDatalen Word 80 Length of Access Data Bytes to be written when using
Access Write
PageData Byte[64] 82 Access Data Bytes to be written when using Access
Write
TaglLen Byte 146 Length if EPC tag/pattern provided
Command Byte 147 1 = Access Read
2 = Access Write

19




RFID Access Parameter

Table 6 Access Command (Continued)

Access Command Data Type Offset Comments

Handshake Byte 148 For each new command, Handshake value must be
modified to instruct the FX9600 Reader to process the
command. Handshake parameter can take any value
between 0-127. one way to use is to increment each
time a new command is to be processed and roll it
over when it reaches 127 to 0.

MemoryBank Byte 149 Access command memory banks values can be given
in separate lines as follows:

0 = Reserved
1=EPC

2=TID

3 = User Memory

EnableAccessFilter | Byte 150 Non-zero value is treated as TRUE and Access Filter
takes effect

Pad Byte 151 Ignore

Access Response

Operation - Write only
Holding Register - 41100
Length - 156 Bytes (78 Words)

Table 7 Access Response

Access Response Data Type Offset Comments
Status Struct 0.0
ErrorStatus Word 0.0 RFID errors are reported in this field
EventMask Word 2.0 RFID events are reported in this field
AntennaStatusMask | Byte 4.0 Currently connected antennas. Bit n = Antenna ID n.
GPIOStatusMask Byte 5.0 Current GPIO pin status
SeqgNo Byte 6.0 SegNo is incremented with each new report.

Note: The same tag may be read several times and is
reported each time and SegNo is also incremented to
indicate that tag was newly read.

ResponseHeader Byte 7.0 0 = Success
1 = Tag Found but access operation failed
2 = Tag not found, and access operation failed

TagReport Struct 8.0 Tag report info
SeenCount Word 8.0 No of times tag was read
TagEpc Byte[64] 10.0 EPC ID of the tag




RFID Access Parameter

Table 7 Access Response (Continued)

Access Response Data Type Offset Comments
TagTimeStamp Struct 74.0 Date and time of the tag read
Year Byte 74.0 Year 2020 is reported as 20 (after subtracting 2000)
Month Byte 75.0 Month
Day Byte 76.0 Day
Hour Byte 77.0 Hour
Minute Byte 78.0 Minute
Second Byte 79.0 Second
MillisecondMSB Byte 80.0 MSB value of millisecond
MillisecondLSB Byte 81.0 LSB value of millisecond
AccessData Struct 82.0 Contents of the memory bank accessed
Pagelndex DWord 82.0 Page index of the memory
PageDatalLen Word 86.0 Length memory data accessed
PageData Byte[64] 88.0 contents of the memory bank
TagLength Byte 152.0 | Length of EPC ID of the tag
Antennald Byte 153.0 | Antenna ID on which tag was read
RSSI Byte 154.0 | RSSI value of the tag read
Pad Byte 155.0 | Ignore




RFID Configuration

Parameters

Reader Capability

_/‘ NOTE: For more information on RFID parameters, refer to the EPC UHF Gen2 Air Interface Protocol
|='k-“| https://www.gs1.org/sites/default/files/docs/epc/uhfc1g2_1_2_0-standard-20080511.pdf.

Operation - Read only
Holding Register - 41300
Length - 116 Bytes (58 Words)

Table 8 Reader Capability

Reader Capability Data Type Offset Comments
ReaderID Byte[32] 0 Reader ID in (ASCII String)
FirmwareVersion Byte[32] 32 Firmware version (ASCI| String)
ModelName Byte[32] 64 Model name (ASCII String)
CountryCode Word 96 Country of the code
CommunicationStandard Word 98 Communication standard
NoOfRFModes Word 100 No of supported modes
MinPower Word 102 Minimum power supported
MaxPower Word 104 Maximum power supported
StepPower Word 106 Step size of power
NoOfAntennas Byte 108 No of antenna supported
NoOfGPI Byte 109 No of GPI
NoOfGPO Byte 110 No of GPO
MaxNoOfPreFilters Byte 111 No of pre-filters supported by the Reader
ReaderIDLen Byte 112 Reader ID string length
FirmwareVersionLen Byte 113 Firmware version string length
ModelNameLen Byte 114 Model name string length
Pad Byte 115 Ignore
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Antenna Config

Operation - Read/Write
Holding Registers - 41500, 41520, 41540, 41560,41580, 41600, 41620, 41640 (antenna 1-8)
Length - 12 Bytes (6 Words)

Table 9 Antenna Config

Antenna Config Data Type Offset Comments Default
PowerlLevel Word 0 1000 - 3000 (dBm) 3000
TagPopulation Word 2 0- 32767 100
TariValue Word 4 Depends on RF Mode 0
RFModelndex Byte 6 0-39 0
Target Byte 7 State A=0 0

State B =1
AB FLIP = 2
Session Byte 8 S0=0 1
S1=1
S2=2
S3=3
Sel Byte 9 Asserted =0 2
De-asserted = 1
SL ALL=2
Antennald Byte 10 0-8, 0=All Antenna 0
Pad Byte 11 Ignore

._/‘ NOTE: The AntennalD parameter can be set to 0 to apply settings to all antennae on the FX9600 Reader.

Power Level Range, RF Mode Index supported depends on the region selected at time of initial Reader
configuration.

Pre-Filter Config

Operation - Read/Write

Holding Registers - 41700, 41750, 41800, 41850, 41900, 41950, 42000, 42050, 42100, 42150, 42200,
42250, 42300, 42350, 42400, 42450, 42500, 42550, 42600, 42650, 42700, 42750, 42800, 42850, 42900,
42950, 43000, 43050, 43100, 43150, 43200, 43250 (Pre-Filters 1-32)

Length - 46 Bytes (23 Words)
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Table 10 Pre-Filter Config

Pre-Filter Data Type (0] 1-1 Comments
TagPatternBitCount Word 0 Length tag pattern in number of bits
BitOffset Word 2 Bit offset from where tag pattern begins
Tagpattern Byte[36] 4 Tag pattern
Action Byte 40 0 - 7 Refer to the Select Command Section

under C1G2 Specification in:
https://www.gs1.org/sites/default/files/docs/epc/u
hfc1g2_1_2_0-standard-20080511.pdf.
Target Byte 41 SL=0
S0=1
S1=2
S2=3
S3=4
MemoryBank Byte 42 EPC =1
TID=2
USER =3
AntennalD Byte 43 0-8, 0 = All Antenna
Pre-FilterID Byte 44 1to 32
Pad Byte 45 ignore

Delete Pre-Filter

Operation - Write only
Holding Register - 43300
Length - 2 Bytes (1 Words)

Table 11 Delete Pre-Filter

Delete Pre-Filter Data Type Offset Comments
PreFilter|D Word 0 Delete pre-filter (1 -32)
Trigger Config

Operation - Read/Write
Holding Register - 43400
Length - 28 Bytes (14 Words)


https://www.gs1.org/sites/default/files/docs/epc/uhfc1g2_1_2_0-standard-20080511.pdf
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Table 12 Trigger Config

Trigger Config .II?;;Z (0 =11 Comments \D,gﬁglst

PeriodicTime DWord | 0 Used when start trigger is "periodic" 0
(millisecond)

StartDelay DWord | 4 Used when start trigger is "periodic" 0
(millisecond)

Timer DWord | 8 When stop trigger type is "Duration" or as 0
"Timeout" (millisecond)

PeriodicReportDuration | DWord | 12 -1 = Disable periodic reporting -1
0 = Report at the end of inventory
n = report once every n second

TagEventTimeOut Word 16 Tag Event Timeout (millisecond) 0

Count Word 18 Used when stop trigger is "tag observations" or
"n attempts"

StartTriggerType Byte 20 0 = Immediate 0
1 = Periodic
2=GPI

StartGPIPortNumber Byte 21 GPI pin number

StartEventType Byte 22 0 = High to low 0
1 = Low to high (GPI pin state transition)

StopTriggerType Byte 23 0 = Immediate 0
1 = Duration
2 = GPI with timeout
3 = Tag observation
4 = n attempts

StopGPIPortNumber Byte 24 GPI pin number

StopEventType Byte 25 0 = High to low 0
1 = low to high (GPI pin state transition)

EnableTagEvent Byte 26 Enables tag Events like (Reports TagEventsin | 0
the Extended standard and Long Inventory
Response modules)

Pad Byte 27 Ignore

Post-Filter Config

Operation - Read/Write
Holding Register - 43500
Length - 164 Bytes (82 Words)
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Table 13 Post-Filter Config

PO e PData pe O B 0
TagPatternA Struct 0 Pattern A Params
Bitoffset Word 0 Bit offset from where tag pattern begins
TagPatternBitCount Word 2 Length tag pattern in number of bits
TagMaskBitCount Word 4 Length tag mask in number of bits
TagPattern Byte[36] 6 Tag pattern
TagMask Byte[36] 42 Tag mask
MemoryBank Byte 78 Reserved =0
EPC =1
TID=2
USER =3
pad Byte 79
TagPatternB Struct 80 Pattern B Params
Bitoffset Word 80 Bit offset from where tag pattern begins
TagPatternBitCount Word 82 Length tag pattern in number of bits
TagMaskBitCount Word 84 Length tag mask in number of bits
TagPattern Byte[36] 86 Tag pattern
TagMask Byte[36] 122 Tag mask
MemoryBank Byte 158 Reserved =0
EPC =1
TID=2
USER =3
pad Byte 159
MatchPattern Byte 160 A_AND B=0
NOTA_AND_B =1
NOTA_AND_NOTB = 2
A_AND_NOTB =3
PeakRSSILowerLimit Byte 161 RSSI Filter Lower Limit
PeakRSSIUpperLimit Byte 162 RSSI Filter Higher Limit
PeakRSSIMatchRange | Byte 163 WITHIN_RANGE =0
OUTSIDE_RANGE = 1
GREATER_THAN_LOWER_LIMIT =2
LOWER_THAN_UPPER_LIMIT =3
GPIO Config

Operation - Read/Write
Holding Register - 43700
Length - 24 Bytes (12 Words)
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Table 14 GPIO Config

GPIO Config Data Type Offset Comments
ConfigGPI1 Struct 0
Enable Byte 0 R: Shows status
W: Enable GPIO events
State Byte 1 R: Shows status
W: Ignore
Set Byte 2 W: 0 ignore this update
W: 1 set this update
Pad Byte 3 W: Ignore
ConfigGPI2 Struct 4
Enable Byte 4 R: Shows status
W: Enable GPIO events
State Byte 5 R: Shows state
W: Ignore
Set Byte 6 W: 0 ignore this update
W: 1 set this update
Pad Byte 7 W: Ignore
ConfigGPI3 Struct 8
Enable Byte 8 R: Shows status
W: Enable GPIO events
State Byte 9 R: Shows status
W: Ignore
Set Byte 10 W: 0 ignore this update
W: 1 set this update
Pad Byte 11 W: Ignore
ConfigGPI4 Struct 12
Enable Byte 12 R: Shows status
W: Enable GPIO events
State Byte 13 R: Shows status
W: Ignore
Set Byte 14 W: 0 ignore this update
W: 1 set this update
Pad Byte 15 W: Ignore
ConfigGPO1 Struct 16
State Byte 16 R: Shows current state
W: New State
Set Byte 17 W: 0 ignore this update
W: 1 set the new state
ConfigGPO2 Struct 18

R = While reading
W = While writing
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Table 14 GPIO Config (Continued)

GPIO Config Data Type Offset Comments
State Byte 18 R: Shows current state
W: New State
Set Byte 19 W: 0 ignore this update
W: 1 set the new state
ConfigGPO3 Struct 20
State Byte 20 R: Shows current state
W: New State
Set Byte 21 W: 0 ignore this update
W: 1 set the new state
ConfigGPO4 Struct 22
State Byte 22 R: Shows current state
W: New State
Set Byte 23 W: 0 ignore this update
W: 1 set the new state

R = While reading
W = While writing

Get Active Profile Name

Operation - Read only
Holding Register - 43800
Length - 66 Bytes (33 Words)

Table 15 Get Active Profile Name

Profile Name Data Type Offset Comments
ProfileNameLen Word 0 Length of profile name string
ProfileName Byte[64] 2 Profile name string

Set Active Profile

Operation - Write only
Holding Register - 43900
Length - 2 Bytes (1 Words)

Table 16 Set Active Profile

Set Active Profile Data Type Offset Comments

Profile Index Word 0 Profile index (can be obtained from the FX9600 web
pages).
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Get Profile Name

Operation - Read only

Holding Register - 44000, 44100, 44200, 44300, 44400, 44500, 44600, 44700, 44800, 44900, 45000,
45100, 45200, 45300, 45400, 45500, 45600, 45700, 45800, 45900, 46000, 46100, 46200 46300, 46400,
46500, 46600, 46700, 46800, 46900, 47000, 47100 (Profile Names at index 1- 32)

Length - 66 Bytes (33 Words)

Table 17 Get Profile Name

Profile Name Data Type Offset Comments
ProfileNameLen Word 0 Length of profile name string
ProfileName Byte[64] 2 Profile name string

Event Report

Operation - Read/Write
Holding Register - 47200
Length - 8 Bytes (4 Words)

Table 18 Event Report

Event Report Data Type Offset Comments
EventType Byte 0 R = Select appropriate event
GpiPortNumber Byte 1 R = Event reported on GPI PIN number
GpiValue Byte 2 R = GPI state
AntennalD Byte 3 R = Event reported on Antenna ID
AntennaStatus Byte 4 R = Antenna status
TemperatureSource Byte 5 R = Source of temperature event
TemperatureAlarm Byte 6 R = Temperature alarm level
TemperatureValue Byte 7 Temperature value

Using Event Report

EventMask is reported in RFID Inventory Operation and Access Command Response (RFID Access
Parameter) in every cycle.

Each bit in EventMask is used to identify the corresponding EventType (Event Mask).
To use Event Report:

1. Set the Event Report parameter to the FX9600 Reader with the required EventType parameter (bit
number) for which the detailed report needs to be read. For example, EventMask value 4 corresponds
to bit number 3 being set. By Referring to Event Mask Table, bit number 3 corresponds to Antenna
Event and its EventType value is 3.

N

Get the Event Report parameter from the FX9600 Reader and the values corresponding to the
EventType set in step 1.
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Last Error Report

Operation - Read only
Holding Register - 47300
Length - 6 Bytes (3 Words)

Table 19 Last Error Report

Last Error Report Data Type  Offset Comments
Address Word 0 Register address where operation was done.
Operation Word 2 1 =Read
2 = Write
Error Word 4 0 = Success RFID API error.

The FX9600 Reader stores up to previous 5 Error results in the buffer. Its recommended to check the last
error report after each Set/Get parameter operation.

» NOTE: If address, operation and error values are all 0 in the read response, it indicates no error reports
= are currently on the device and all previous operations were successful.
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Siemens S7-1200 PLC and TIA Portal V15.1 is used to demonstrate the RFID Inventory start/stop
operation.

The RFID Inventory operation is done continuously when the Inventory Command is received to start the
operation and only stops when the Inventory Command is received to stop the operation or the Inventory
Stop condition is met, as set by Trigger Config.

It is recommended to read the Inventory Response periodically (10 msec or higher) during the Inventory
operation.

Create User Defined Data Types (UDT)

Add the necessary UDT supplied by Zebra for the FX9600 Reader by selecting Add new external file
shown in the Figure 3.

Figure 3 User Defined Data Type
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After adding the necessary UDT files, create UDTs by right clicking and selecting Generate blocks from
source option as shown in Figure 4.
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Figure 4 Generate Blocks From Source
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Create Data Blocks and Variables to Use With Inventory Operation

Create Data Blocks Data_block_1 by selecting Add new block.

Create variables to hold the Inventory Command and other Modbus connection parameters as shown in
Figure 5.

Figure 5 Inventory Command
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InvCmd variable is defined of type InventoryCommandType and it holds the data related to Inventory
Command that is sent from PLC to the device using the Modbus TCP Write request.

Create Data Blocks Data_block_2 by selecting Add new block.
Create variables to hold Inventory Response Command and other Modbus connection parameters as
shown in Figure 6.

Figure 6 Inventory Response Command
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InvResp variable is defined of type MultiLongEPCType and it holds the data related to Inventory Response
that is read from the device using the Modbus TCP Read request.

These variables are used in the ladder diagrams to exchange data between PLC and the device.

Figure 7 Data Block Configuration
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Uncheck the Optimized block access attribute by going to the Properties page of the Data blocks created
in the previously.

Compile the data block before it is used in the ladder diagrams.
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Create a Cyclic Interrupt to run the ladder logic at a defined periodicity as shown in Figure 8.

Figure 8 Cyclic Interrupt
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Add the ladder diagram, shown in Figure 9, to send the Inventory Command.

Figure 9 Ladder Diagram - Inventory Command
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Each Time Data_block_1.enable is set high, Inventory Command is sent and once the MB_CLIENT
Function block finishes the command, Data_block_1.enable is reset to low so that command is not sent

each cycle.

Add the ladder diagram in Figure 10 to read the Inventory Response periodically.
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Figure 10 Ladder Diagram - Read Inventory Response
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Once Data_block_2.enable is set to high, the MB_CLIENT function block reads the Inventory Response
each cycle.

NOTE: Data_block_2.InvResp.Status.SeqNo is incremented only when new tag data is available from the
device.

Start/Stop RFID Inventory

By setting Data_block_1.InvCmd.Command and Data_block_1.InvCmd.Handshake to value 1, RFID
Inventory can be started using Watch Table, shown in Figure 11.

Figure 11 Watch Table - Start Inventory

Devices
T 2 2=
i Name Address Display format | Monitor value
Name 1 *Data_block_2" enable [l] %DB3.08X0.0 Bool [=1°3
g MultiLongEPCType.udt ~|2 “Data_block_1".enable %DB2.DBX0.0 Bool 3 FALSE
@B MultistdEPCType.udt 3 *Data_block_1".discon %DB2.DBX0.2 Bool [3 FALSE
<8 PostFilterudt 4 *Data_block_1*.mb_mode %DB2.DBB1 DEC 1
<& PreFilter.udt 5 *Data_block_1".mb_addr %DB2.DBD2 DEC 40101
<8 ProfileName.udt 6 *Data_block_1*.mb_data_len %DB2.DBWS DEC 4
{8 ReaderCaps udt 7 *Data_block_1".InvCmd P£DB2.DBX8.0 3
<@ Triggerinfo.udt 8 *Data_block_1*.InvCmd.Command %DB2.0BE8 Hex 16802
» @ PLC tags o | *Data_block_1".InvCmd Handshake %DB2.DBBY Hex 16202
» (g PLC data types o | *Data_block_1".InvCmd.EnablePreFilter %DB2.0BB10 Hex 16200
» 53 Watch and force tables 1" *Data_block_1".InvCmd.EnablePostFilter %DB2.DBB11 Hex 16200
» [ig Online backups =[z *Data_block_1".InvCmd. AntennaMask %DB2.DBD12 DEC+- )
» [ Traces 13 *Data_block_1".connect P#DB2.DBX16.0 °3
» [3§} Device proxydata 14 *Data_block_1".connectInterfaceld %DB2.DBWI6 DEC 64
5§ program info i RH *Data_block_1".connect.p %DB2.DBWI1S Hex 16£0001
&) PLC alarm textlists 16 *Data_block_1*.connect ConnectionType %DB2.DBB20 Hex 16208
» [l Local modules o 17 *Data_block_1".connect ActiveEstablished %DB2DBX21.0  Bool @ wue
Ungrouped devices 18 *Data_block_1".connect Remote Addr P#DB2.DBX22.0 3
Security settings 19 *Data_block_1".connectRemoteAddress ADDR  P#DB2.DBX22.0 °3
» 4§ common deta 20 *Data_block_1*.connectRemoteAddress ADDR[1] %DB2.DBB22 DEC 192
» [5] Documentation settings [ Bl “Data_block_1".connect Remote Address ADDR(2] %DB2.DBB23 DEC 168
m“s — 22 *Data_block_1".connect RemoteAddress ADDR[3] %DB2.DBB24 DEC 0
23 *Data_block_1".connect Remote Address ADDR[4] %DB2.DBB25 DEC 50
24 *Data_block_1".connect Remote Port %DB2.DBV26 DEC 502
25 *Data_block_1".connectLocalPort %DB2.DBW28 DEC o
Name Address 26 *Data_block_1".done %DB2.DBX30.0  Bool (3 FALSE
27 *Data_block_1".enable %DB2.DBX0.0 Bool [3 FALSE
28 *Data_block_1" discon %DB2.DBX0.2 Bool [3 FALSE
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RFID Inventory Operation

By setting Data_block_1.InvCmd.Command and Data_block_1.InvCmd.Handshake to value 2, RFID
Inventory can be stopped using Watch Table, shown in Figure 12.

Figure 12 Watch Table - Stop Inventory

ot

&

Name

la
i
[
I:,H‘

v v v owow

Devices

mg_mb1 » PLC_1[CPU 1212C AUDURIy] » Watch and force tables » Watch table_1

6 MultiLongEPCType udt
B MultiStdEPCType udt
@ PostFilter.udt

@ PreFilter.udt

@ ProfileName.udt
@ ReaderCaps.udt
@Tnggennfa.udt

PLC tags

PLC data types

Watch and force tables
Online backups

Traces

L

i Neme

“Data_block_2".
“Data_block_1".
“Data_block_1".
“Data_block_1*.
"Data_block_1"..
"Data_block_1"..
“Data_block_1".|
“Data_block_1".
“Data_block_1".|
“Data_block_1".
“Data_block_1".|
“Data_block_1".
"Data_block_1".

% 2=

enable

enable

discon

mb_mode

mb_addr
mb_data_len

InvCmd
InvCmd.Command
InvCmd.Handshake
InvCmd.EnablePreFilter
InvCmd.EnablePostFilter
InvCmd.AntennaMask
connect
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Address
%DB3.DBX0.0
%DB2.DBX0.0
“%DB2.DBX0.2
%DB2.0BE1
%DB2.0BD2
%DB2.DBWS
P£DE2.DBX8.0
%DB2.0BBS
%DB2.DBBY
[E] %pB2.0BB10
%DB2.DBB11
%DB2.0BD12
P#DB2.DBX16.0

Display format
Bool
Bool
Bool
DEC
DEC
DEC

Manitor value Modify value
[E FALSE
1
40101
4
B )
16801 16%02 |
16801 Li6=02
[+] 16%00
16£00 1
0
b}



RFID Access Operation

Siemens S7-1200 PLC and TIA Portal V15.1 is used to demonstrate the RFID Inventory Start/Stop
operation.

Access operation is performed only once each time a new Access Command is received with a
Handshake parameter value incremented to any value between (0 -1 27).

This operation is unlike the Inventory operation where the tag Inventory operation is performed
continuously until the Inventory Stop Command is received or Inventory Stop condition is met as set by the
Trigger Config.

Create Data Blocks and Variables to Use With Access Operation

Create Data Blocks Data_block_6 by selecting Add new block.

Create variables to hold Access Command and other Modbus Connection parameters as shown in Figure
13.

Figure 13 Access Command

Devices
'] = B | 5F 8, B B °7 Keepactalvalues [gg Snapshot ™ M, Copyznapshot
Data_block_6
Name Name Data type Offset Start value Ret
R/ Online & diagnostics (a]1 @ > static
~ |l Program blocks 2 = req .Bnul =00 1
= 5 S Bocl 01 o
4 Cyclic interrupt [0B30] 4 4= enable Bool 0.2 false
4 Main [0B1] =l a- mb_mode uSInt 10 1
@ Data_block_1 [DB2] 6 @@= mb_addr upbint 20 40901
@ Data_block_2 [DB3] 7 @n= mb_data_len Ulnt 6.0 76
@ Data_block_3 [DB4] s ﬂll ¥ AccessCmd 'A:(E:ﬂCammandT,lao
@ Data_block_4 [DBS] 9 @ = AntennaMask Dword 8.0 £0
@ Data_block_5 [DB6] @ = Password DWord 120 680
@ Data_block_6 [DB7] i 1 a L] ByteOffset Word 16.0 680
@ Data_block_7 [DB8] 12 @ = ByteCount Word 18.0 680
» 58 System blocks 134@ = » TagEpc Array[0..63] of Byte  20.0
» [ Technology objects 14 4@ = b AccessDats Struct 840
~ [@} External source files 154 = Taglen Byte 1540
B ~dd new external file 16 <@ = Command Byte 155.0
&8 AccessCommandType.udt 7a = Handshake Byte 156.0
¢A:c:s:ke:punseType.udt 18 @ = MemoryBank Byte 157.0 680
<& AntennaConfig.udt 9@ = EnableAccessFilter Byte 1580 6
<8 EventReport.udt vl]oa = pad Byte 159.0 620
v ‘ Details view 21 €@ = ~ connect TCON_IP_v4 160.0
22 |a L] Interfaceld HW_ANY 1600 64
23 @ L D CONN_OUC 162.0 1
24 @ . ConnectionType Byte 164.0 n
Name Offset Dat... 25 @ = ActiveEstablished  Bool 165.0 1
@ req ‘00 Bool [: 26 4@ % P RemoteAddress IP_V4 166.0
M@ discon 0.1 Bool ; 2724@ = RemotePort Uint 1700 502
< enable 02 Bool — 128 @ - LocalPort Uint 1720 0
i mb_mode 10 usl.. 29 4 = done Bool 174.0 false
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RFID Access Operation

AccessCmd variable is defined of type AccessCommandType and it holds the data related to Access
Command that is sent from PLC to Device using Modbus TCP Write request.

Create Data Blocks Data_block_7 by selecting Add new block.
Create variables to hold Access Response Command and other Modbus Connection parameters as
shown in Figure 14.

Figure 14 Create Variables

Devices
& EH 2|2 2 b, B = ° keepactalvalues [gg Snapshot ™ ™, copysnapshot
Data_block_7
Name Name Data type Offset Start value Ret
% Online & diagnostics ~]! 4@ ~ Static
~ |5l Program blocks 2 ans req Bool 0.0 1
B Add new block 1z a- discon Bool 0.1 0
4 Cyclic interrupt [OB30] 4 @n enable Bool 0.2 flce
4 Main [OB1] =l @- mb_mode Usint 10 o
@ Data_block_1 [DB2] 6 @ mb_addr UDInt 20 41101
§ Data_block_2 [DB3] 7 €@ s mb data len Uint [&] 6.0 78
@ Data_block_3 [DB4] s d A AccestR:p 'Acce::ﬂe:gon:eTx...Is.O
@ Data_block_4 [DBS] 9 4@ = p Status Struct 8.0
@ Data_block_5 [DB6] 10 @ = ~ TagReport Struct 16.0
@ Data_block_6 [DB7] 11 <a L SeenCount Word 16.0 680
@ Data_block_7 [DBS] H 12 @ = » TagEpc Array[0..63] of Byte  18.0
» ¢ System blocks 13 @ ® b TagTimeStamp Struct 820
» [ Technology objects 14 4@ = p AccessData Struct 90.0
~ g} External source files 15 @ = TagLength Byte 160.0
B ~dd new external file 16 @ ] Antennald Byte 161.0
6 AccessCommandType.udt 17 4@ = RSSI Byte 162.0
@ AccessResponseType.udt 18 4@ = pad Byte 163.0 680
& AntennaConfig.udt 19 @ = ~ connect TCON_IP_v4 164.0
@ EventReport.udt wl20l@ = Interfaceld HW_ANY 164.0 64
V\Details view 21@ = D CONN_oUC 166.0 1
249 = ConnectionType Byte 168.0 1
23 @ [} ActiveEstablished  Bool 169.0 1
24 @ = p RemoteAddress IP_v4 170.0
Name Offset Dat... 25 @ L RemotePort Uint 1740 502
@ req 00 Bool [a]25 @ = LocalPort uUint 176.0 )
- discon 0.1 Bool : 274@-» done EBool 178.0 false

AccessResp variable is defined of type AccessResponseType and it holds the data related to Access
Response that is read from the device using Modbus TCP Read request.

Uncheck the Optimized Block Access attribute by going to the Properties page of the Data blocks
created previously.

Compile the Data block before it is used in the ladder diagrams.

These data blocks are used in ladder diagrams to exchange data between PLC and device.

Ladder Diagram

Add the ladder diagram in Figure 15 to send the Modbus Write request to send Access Command data
From PLC to the device once each time Data_block_6.enable is set to high.
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RFID Access Operation

Figure 15 Ladder Diagram - Modbus Write

- Network 6: Send Access Command once each time Data_block_6.enable is set high

ment

“®Da1 %DE7.DEX0 2
ME_QUENT_DE “Data_block_
ME_CLIENT genable
po ENC —————{ R ——
D87 .DEX0.2 =
"Data_block_ Bt
& enable ERRCR —if2 22
:P } MQ STATUS &2 0000
®hNG.3 7 1
e %DB7_DEXD.
- Data_block_

& .dixon __ pISCONNECT

%DB7 .DBB1
"Data_block_
6".mb_muode ME_MCDE

D87 .DBD2
':qtaj lack_
§.mb_3dd" __ g DATA ADDR

“WDE7 .DEWS
"Data_block_
6".mb_data_

len
ME_DATA_LEN
P#DE7 .DEXE L
"Data_block_
6".Accesstmd MB_DATA_PTR
P#DE7.DEX160.0
“Data_block_
&.connect ONNECT

NOTE: Data_block_6.AccessCmd.Handshake value must be incremented to a value between 0-127 for
the device to process each time a new Access operation is requested.

Add the ladder diagram in Figure 16 to send the Modbus Read request to receive Access Response Data
from PLC to the device once each time Data_block_6.enable is set to high.

Access Response must be requested after sending the Access Command operation is complete.
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RFID Access Operation

Figure 16 Ladder Diagram - Modbus Read

A Network 7: Receive Access Response once each time Data_block_7.enable is set high

mment

%Dl

%DBA DEX0.2
"MB_CUENT_DE"

“Data_block_

S 7 .enable
EN ENC _{ R I—
%DBE DEXD.2 DONE — 51
"Data_block_ BUSY —i'= =
7lenzble ERROR —4
:p } REQ STATUS &% 0000

R %DBA DEXO 1
Tag_s" : *

"Data_block_
7.dixon __ pisaNNECT

%DBA DBE1
"Data_block _
7".mb_maode

%DBE DBED2
“Data_block_

7" .mb_addr ME_DATA_ADDR

%DBA DEWE
"Data_block_
7°.mb_data_
I&n
MEB_DATA_LEN
PADBA DEXAC
“Data_block_
77 ACSEERD . \MB_DATA_PTR
PRDBA DBX164.C
“Data_block_

7h.connect _ ewNECT

Data_block_7.AccessResp.Status.SeqNo is incremented each time a new Response is received and
Data_block_7.AccessResp.Status.ResponseHeader reflects the result of the Access operation (0 —
success, 1 — Tag Found but Access operation failed, 2 — Tag was not found).

RFID Config Operation

Modbus TCP Read/Write Holding Registers can be used to Set/Get RFID configurations from the FX9600
Reader.

In the example shown in Figure 17, Antenna Config is written to the FX9600 Reader using S7-1200 PLC
and TIA Portal 15.1.

Create Data Blocks Data_block_3 by selecting Add new block.

Create variables to hold Antenna Config and other Modbus connection parameters as shown in Figure 17.
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RFID Access Operation

Figure 17 Antenna Config Write

| mg_mb1 » PLC_1[CPU 1212C AUDURIy] » Program blocks » Datd

Devices
] = 3 3F Ej% ., = = 9P Keepactualvalues g Snapshot nf n; Co
Data_block_3
Name Name Data type Offset Start value
Q| online & diagnostics Al @ ~ static
= gl Program blocks 2 4a-= enable Bool 0.0 false
13 4@n req Bool 0.1 1
4 Cyclic interrupt [OB30] 4 @n discon Bool 0.2 0
& Main [0B1] =|5 @a-=" mb_mode usint 1.0 1
@ Data_block_1 [DB2] 6 4@-= mb_addr upint 20 41501
@ Data_block_2 [DB3] 7 4@nm mb_data_len Uint 6.0 [
@ Data_block_3 [DB4] T le @s v connect TCON_IP_vd = 8.0
@ Data_block_4 [DBS] 9 4 = Interfaceld HW_ANY 8.0 64
@ Data_block_5 [DB6] 10 41 - ID CONN_OUC 10.0 1
@ Data_block_6 [DB7] 11 a = ConnectionType  Byte 120 11
@ Data_block_7 [DB8] 12 4 = ActiveEstablished Bool 13.0 1
» [ System blocks 12 €1 = P RemcteAddress IP_V4 14.0
» [ Technology objects 14 41 = RemotePort Uint 18.0 502
- External source files 15 4 - LocalPort Uint 200 0
“" Add new external file 16 41 = done Bool 220 false
& AccessCommandType.udt 17 ﬂll > Antenna “AntennaCenfig® |24.D
ﬁAcce:sRe:pon:eType.udt 18 @ [ PowerLevel Word 24.0
éAntemnaConﬁg.udt 19 4@ = TagPopulation Word 26.0
&4 EventReport.udt vjzol@ = Tarivalue Word 280
. | BaRilE :.',ew 214@ = RFModelndex Byte 300
22 a L Target Byte 310
23 a - Session Byte 320 16%#0

Uncheck the Optimized block access attributé by going to the Prbperties page of the Data blocks created
previously.

Compile the Data block before it is used in the ladder diagrams.

Add the ladder diagram in Figure 18 to send the Modbus Write request to send Antenna Config data from
PLC to the device once each time Data_block_3.enable is set to high.
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RFID Access Operation

Figure 18 Ladder Diagram - Send Modbus Write Request

¥  Network 3: SetAntenna Config 1

r_ omment
%081 %DB4.DEX0.0
"ME_QUENT_DE"
e Feee
EN ENC e R ey
%DB4.DEX0.0 pE—
"Data_block _
3".enable
IP L
L] P I Eﬂ
%NB.0
.T!g-,. %D64 DEXO 2

“Data_block_
370N _ piSaONNECT

%084.D881
“Data_block_
3".mb_maode

%.0B4.DBD2
“Data_block_
3 .mb_2ddr __ g paTA_ADDR
%DEB4.DEWE
“Data_block_
3".mb_data_
¥ \B_DATA_LEN
PRDB4 DAEX24 C
“Data_block_
3TANANS __ ym DATA PTR
PADE4 DEXAC
“Data_black_
3%.connect __ eoNNECT

42



Event Mask and Error

Codes

Event Mask

Event Mask Is reported as part of Inventory Response and Access Command Response data.

Each bit in the Event Mask corresponds to an Event. EventType value could be used to fetch additional
details from the the FX9600 Reader by using the Event Report RFID parameter.

Table 20 Event Mask Descriptions

Event Mask Bit Event Name EventType

Number

0
1
2
3
4
5
6
7
8
9
10
11
13

GPI_EVENT

TAG_DATA_EVENT
BUFFER_FULL_WARNING_EVENT
ANTENNA_EVENT
INVENTORY_START_EVENT
INVENTORY_STOP_EVENT
ACCESS_START_EVENT
ACCESS_STOP_EVENT
DISCONNECTION_EVENT
BUFFER_FULL_EVENT
NXP_EAS_ALARM_EVENT
READER_EXCEPTION_EVENT
DEBUG_INFO_EVENT
TEMPERATURE_ALARM_EVENT

ol Zlale|o|N|lo|a| w20

-_—

N
—
N
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Event Mask and Error Codes

RFID Error Codes

Table 21 RFID Error Codes

Error Code Error Type

0 RFID_API_SUCCESS
1 RFID_API_COMMAND_TIMEOUT
2 RFID_API_PARAM_ERROR
3 RFID_API_PARAM_OUT_OF_RANGE
4 RFID_API_CANNOT_ALLOC_MEM
5 RFID_API_UNKNOWN_ERROR
6 RFID_API_INVALID_HANDLE
7 RFID_API_BUFFER_TOO_SMALL
8 RFID_READER_FUNCTION_UNSUPPORTED
9 RFID_RECONNECT_FAILED
10 RFID_API_DATA_NOT_INITIALISED
11 RFID_API_ZONE_ID_ALREADY_EXITS
12 RFID_API_ZONE_ID_NOT_FOUND
100 RFID_COMM_OPEN_ERROR
101 RFID_COMM_CONNECTION_ALREADY_EXISTS
102 RFID_COMM_RESOLVE_ERROR
103 RFID_COMM_SEND_ERROR
104 RFID_COMM_RECV_ERROR
105 RFID_COMM_NO_CONNECTION
106 RFID_INVALID_SOCKET
107 RFID_READER_REGION_NOT_CONFIGURED
108 RFID_READER_REINITIALIZING
109 RFID_SECURE_CONNECTION_ERROR
110 RFID_ROOT_SECURITY_CERTIFICATE_ERROR
111 RFID_HOST_SECURITY_CERTIFICATE_ERROR
112 RFID_HOST_SECURITY_KEY_ERROR
200 RFID_CONFIG_GET_FAILED
201 RFID_CONFIG_SET_FAILED
202 RFID_CONFIG_NOT_SUPPORTED
300 RFID_CAP_NOT_SUPPORTED
301 RFID_CAP_GET_FAILED
400 RFID_FILTER_NO_FILTER
401 RFID_FILTER_INVALID_INDEX
402 RFID_FILTER_MAX_FILTERS_EXCEEDED




Event Mask and Error Codes

Table 21 RFID Error Codes (Continued)

Error Code Error Type

403 RFID_NO_READ_TAGS

404 RFID_NO_REPORTED_EVENTS

405 RFID_INVENTORY_MAX_TAGS_EXCEEDED

406 RFID_INVENTORY_IN_PROGRESS

407 RFID_NO_INVENTORY_IN_PROGRESS

420 RFID_TAG_LOCATING_IN_PROGRESS

421 RFID_NO_TAG_LOCATING_IN_PROGRESS

422 RFID_NXP_EAS_SCAN_IN_PROGRESS

423 RFID_NO_NXP_EAS_SCAN_IN_PROGRESS

500 RFID_ACCESS_IN_PROGRESS

501 RFID_NO_ACCESS_IN_PROGRESS

502 RFID_ACCESS_TAG_READ_FAILED

503 RFID_ACCESS_TAG_WRITE_FAILED

504 RFID_ACCESS_TAG_LOCK_FAILED

505 RFID_ACCESS_TAG_KILL_FAILED

506 RFID_ACCESS_TAG_BLOCK_ERASE_FAILED

507 RFID_ACCESS_TAG_BLOCK_WRITE_FAILED

508 RFID_ACCESS_TAG_NOT_FOUND

510 RFID_ACCESS_SEQUENCE_NOT_INITIALIZED

511 RFID_ACCESS_SEQUENCE_EMPTY

512 RFID_ACCESS_SEQUENCE_IN_USE

513 RFID_ACCESS_SEQUENCE_MAX_OP_EXCEEDED

514 RFID_ACCESS_TAG_RECOMMISSION_FAILED

515 RFID_ACCESS_TAG_BLOCK_PERMALOCK_FAILED

516 RFID_ACCESS_NXP_TAG_SET_EAS_FAILED

517 RFID_ACCESS_NXP_TAG_READ_PROTECT_FAILED

518 RFID_ACCESS_FUJITSU_CHANGE_WORDLOCK_FAILED

519 RFID_ACCESS_FUJITSU_CHANGE_BLOCKLOCK_FAILE
D

520 RFID_ACCESS_FUJITSU_READ_BLOCKLOCK_FAILED

521 RFID_ACCESS_FUJITSU_BURST_WRITE_FAILED

522 RFID_ACCESS_FUJITSU_BURST_ERASE_FAILED

523 RFID_ACCESS_FUJITSU_CHANGE_BLOCK_OR_AREA_G
ROUPPASSWORD_FAILED

524 RFID_ACCESS_FUJITSU_AREA_READLOCK_FAILED

525 RFID_ACCESS_FUJITSU_AREA_WRITELOCK_FAILED

526 RFID_ACCESS_FUJITSU_AREA_WRITELOCK_WOPASS
WORD_FAILED




Event Mask and Error Codes

Table 21 RFID Error Codes (Continued)

Error Code Error Type

527 RFID_ACCESS_NXP_CHANGE_CONFIG_FAILED
528 RFID_ACCESS_IMPINJ_QT_READ_FAILED

529 RFID_ACCESS_IMPINJ_QT_WRITE_FAILED

530 RFID_ACCESS_G2V2_AUTHENTICATE_FAILED
531 RFID_ACCESS_G2V2_READBUFFER_FAILED
532 RFID_ACCESS_G2V2_UNTRACEABLE_FAILED
533 RFID_ACCESS_G2V2_CRYPTO_FAILED

601 RFID_RM_INVALID_USERNAME_PASSWORD
602 RFID_RM_NO_UPDATION_IN_PROGRESS

603 RFID_RM_UPDATION_IN_PROGRESS

604 RFID_RM_COMMAND_FAILED

605 RFID_NXP_BRANDID_CHECK_IN_PROGRESS
606 RFID_NO_RF_SURVEY_OPERATION_IN_PROGRESS
607 RFID_RFSURVEY_IN_PROGRESS

700 RFID_INVALID_ERROR_CODE




Appendix

Pre-Filter Settings Example

The FX9600 Reader supports up to 32 pre-filters.

Report Tags That Match Pattern

In Table 22 and Table 23, the Antenna Config_parameter values and Pre-Filter Config parameter values
are shown to apply a filter to report only tag EPCs that begin with 2F 22.

Table 22 Antenna Config - Report Tag EPCs Beginning With 2F 22

Antenna Config Data Type Value Comments
PowerLevel Word 1000 - 3000 Choose required power
tagPopulation Word 100 Assuming 100 tags in field
TariValue Word 0 Default
RFModelndex Byte 0 Default
Target Byte 0 (State A) State A
Session Byte S1 Session S1
Sel Byte 2 Select SL_ALL
Antennald Byte 0 (All Antenna) | All antenna
Pad Byte 0 Ignore

Table 23 Pre-Filter Config - Report Tag EPCs Beginning With 2F 22
Data

Pre-Filter Type Value Comments
TagPatternBitCount | Word 16 2F 22 is 2 bytes of 16 bits
BitOffset Word 32 TAG EPC has PC (2 bytes) and CRC (2 bytes) at
the beginning and the Pattern 2F 22 will only start
after these 4 Bytes. Therefore, offset is 32.
Tagpattern Byte[36] 2F, 22, 00, 00, | Tag EPC begins with pattern 2F, 22
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Table 23 Pre-Filter Config - Report Tag EPCs Beginning With 2F 22 (Continued)
Data

Pre-Filter Type Value Comments

Action Byte 0 0 (INV_A_NOT_INV_B to report tags with this
pattern, refer to 0 — 7 the Select Command
Section under C1G2 Specification in:
https://www.gs1.org/sites/default/files/docs/epc/u
hfc1g2_1_2_0-standard-20080511.pdf.

Target Byte 2 as Session S1 is selected in Antenna Config

MemoryBank Byte 1 EPC memory bank

AntennalD Byte 0 Apply this filter on all antenna

PreFilterID Byte 2 using pre-filter ID 2

Pad Byte 0 Ignore

Ignore Tags That Match Pattern

In Table 24 and Table 25, the Antenna Config_parameter values and Pre-Filter Config parameter values
are shown to apply a filter to not report tag EPCs that begin with 8D FO.

Table 24 Antenna Config - Do Not Report Tag EPCs Beginning With 8D FO

Antenna Config Data Type Value Comments
PowerLevel Word 1000 - 3000 Choose required power
TagPopulation Word 100 Assuming 100 tags in field
TariValue Word 0 Default
RFModelndex Byte 0 Default
Target Byte 0 State A
Session Byte S$1 Session S$1
Sel Byte 2 Select SL_ALL
Antennald Byte 0 (All Antenna) | All antenna
Pad Byte 0 Ignore

»  NOTE: The examples in Table 25 can be customized by keeping the parameter values (shown in bold text)
0= and changing the remaining parameter values. For example, choose a Memory Bank other than EPC,
select a specific antenna or change the Power or RF Mode Index.

The pre-filter applied takes effect when the Inventory operation is performed with the EnablePreFilter
Inventory Command parameter on page 13 set to a non-zero value.


https://www.gs1.org/sites/default/files/docs/epc/uhfc1g2_1_2_0-standard-20080511.pdf
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Table 25 Pre-Filter Config - Do Not Report Tag EPCs Beginning With 8D FO

Pre-Filter Data Type Value Comments
TagPatternBitCount | Word 16 8D FO0 is 2 bytes of 16 bits
BitOffset Word 32 TAG EPC has PC (2 bytes) and CRC (2 bytes) at

the beginning and the Pattern 2F 22 will only
start after these 4 Bytes. This is why offset is 32

Tagpattern Byte[36] 8DF00000.. | Tag EPC begins with pattern 8D, FO

Action Byte 4 4 (INV_A_NOT_INV_B to report tags with this
pattern, refer to 0 — 7 the Select Command
Section under C1G2 Specification in:

https://www.gs1.org/sites/default/files/docs/epc/
uhfc1g2_1_2_0-standard-20080511.pdf

Target Byte 2 As Session $1 is selected in Antenna Config
MemoryBank Byte 1 EPC memory bank

AntennalD Byte 0 Apply this filter on all antenna

PreFilterID Byte 2 Using pre-filter ID 2

Pad Byte 0 Ignore

Reading Only Unique EPC Tags

With the default trigger setting, the FX9600 Reader reports each time a tag EPC is read. The tag closer to
the antenna is likely read a greater number of times. However, there are situations where it is necessary to
read all the tags in visibility of the antenna only once.

The FX9600 Reader can be configured to report once every few seconds/minutes/hours using the Trigger
Config. Using this feature, it is possible to read only the unique tags.

Consider a scenario where RFID tagged items are moving on a conveyor belt and in the field of Antenna
Visibility for about 30 seconds. In this scenario it is possible to set the trigger settings to report all tags only
once every 30 seconds. Since tagged items are moving out of Antenna Visibility within 30 seconds, each
tag is reported only once.

Table 26 Trigger Config to Read Unique EPC Tags
Data Default

Trigger Config Type Values Default Values and Comments
PeriodicTime DWord | 0 Used when start trigger is "periodic" (millisecond)
StartDelay DWord |0 Used when start trigger is "periodic" (millisecond)
Timer DWord | 0O When stop trigger type is "Duration” or as "Timeout"

(millisecond)
PeriodicReportDuration | DWord | 30 30 = report once every 30 second
TagEventTimeOut Word 0 Tag Event Timeout (millisecond)
Count Word 0 Used when stop trigger is "tag Observations" or "n
attempts”
StartTriggerType Byte 0 0 = Immediate



https://www.gs1.org/sites/default/files/docs/epc/uhfc1g2_1_2_0-standard-20080511.pdf
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Table 26 Trigger Config to Read Unique EPC Tags (Continued)
Data Default

Trigger Config Type Villine Default Values and Comments

StartGPIPortNumber Byte 0 GPI pin number

StartEventType Byte 0 0 = High to low

StopTriggerType Byte 0 0 = Immediate

StopGPIPortNumber Byte 0 GPI pin number

StopEventType Byte 0 0 = High to low

EnableTagEvent Byte 0 Enables tag Events like (Reports TagEvents in the
Extended standard and Long Inventory Response
modules)

Pad Byte 0 Ignore
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