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About This Guide

Introduction

This guide describes how to install the PROFINET app on the 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 steps to install and run the PROFINET app.

e Siemens TIA Portal Configuration for the FX9600 RFID Reader explains steps to configure the device
to communicate with PLC.

¢ Module Parameters Configuration explains steps to set basic RFID configuration parameters at the
time of connection setup with PLC.

¢ Perform RFID Inventory Operation includes steps to read RFID tag EPCs.
¢ Perform RFID Access Operation explains steps to read or write various memory banks of the RFID tag.

¢ RFID SET/GET Parameter explains how to read or write various RFID configuration parameters like
antenna configuration, etc.

¢ Alarms, Event Mask and Error Codes lists details on various events and error codes specific to the
RFID operation.

¢ Appendix includes Pre-Filter settings examples.

Related Documents and Software

The following documents provide more information.

¢ FX Series RFID Fixed Reader Integration Guide

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

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

Notational Conventions

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

* Dialog box, window and screen names

* Drop-down list and list box names

* Check box and radio button names

* Icons on a screen

* Key names on a keypad

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

e Action items

e 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.
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FX9600 Reader

Configuration

Update Reader Software

Update the reader software to use the PROFINET 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
» Communication

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

Date Time

IP Sec Reader Software Version : 387 ig:d F;::;!; ﬁglzugg:;gumﬁon
License Manager W
Change Password Reader Host Name : FX9600EF95C7
GPIO

e 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 new version. Download the FX
Series RFID Fixed Reader Integration Guide and follow the instructions in the section Firmware Upgrade.

Setting Up PROFINET

Install PROFINET License

Install the 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.

12



FX9600 Reader Configuration

Figure 2 PROFINET License Version

Home
Status

License Manager

Server Type: | Production Server v
} Operation Statistics = = -
R —— Server URL: | htips:/izebra-licensing flexnetoperation:
Read Tags Activation ID: | |
» Communication Activate |
Date Time
IP Sec
License Manager o .
- Available License(s)
Change Password
GPIO i
License Name License Version Expiry Date "n""’“ Host ID
Applications e
Profiles
) 2 nc-feature-ethemetip 1.0 permanent 1 FX9600_84_24_8D_EF_95_C7
» Firmware E nc-featureprofinet .0 permanent O FX9600_84_24_8D_EF_95_C7 ]

b System Log
Diagnostics
Shutdown
Logout

PROFINET on FX9600 Readers supports four virtual DAPs:
e Standard EPC - Reads 12-byte EPCs.
e Standard EPC Plus - Reads 12-byte EPCs with extended tag information.
¢ Long EPC - Reads 64-byte long EPCs.
¢ Long EPC Plus - Reads 64-byte long EPCs with extended tag information.

1. Select the required virtual DAP, then click Set Properties.

. ZEBRA

Home

License manager page enables user to acquire, release and list
the available licenses provided they are valid. If license present
are invalid or no licese is available, License Unavailable tab will
be shown with the message to procure the license.

License Operation: Acquire - When Acquire is
selected, license can be activated from one of the
servers selected below from the Server Type filed.

License Operation: Release - When Release is
selected, license can be Returned/Revoked to anyone
of the servers selected below from the Server Type filed.

License Operation: Repair - The repair option is
needed, when the Trusted Storage, accidentally gets
broken, due to which all the licensed applications gets
ceased. Once the repair option is exercised, the
required licenses can be acquired again.

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

Select the Required Virtual Device Access Point (DAP) for the PROFINET App

Status

P Operation Statistics
w Configure Reader
P Read points

Region
Read Tags
» Communication
Date Time
IP Sec
License Manager
Change Password
GPIO
Applications
Profiles
» Firmware

P System Log
Diagnostics
Shutdown

Logout

Zebra - FX9600

Name:
Description:
Location:
Contact:
Operation Status:
Antenna Check:

Idle Mode Timeout (secs):

Radio Power State:
Power Negotiation:
Profinet Virtual DAP:

Allow Guest User:

Configure Reader

17281010501305

FX9600EFS5C7 FX96/

| FX9600EF95CT Advanced Reader |

‘Zebra Technologies Corporation |

Enabled

‘ Disabled ~

Oon
‘ Disabled =
‘ Standard EPC

Standard EPC
Long EPC
Standard EPC Plus
Long EPC Plus

W

et

Properties

2. Reboot the device to complete the selection/update.

3. Navigate to the Shutdown page to reboot the device.
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FX9600 Reader Configuration

Install and Run the PROFINET App

The PROFINET app can be installed in one of two ways.

It can be installed along with the license by enabling the Install and Run application check-box. Note that
with this method, the PROFINET app does not start up automatically.

To run the PROFINET app:
1. Navigate to the User Application page.
2. From the List of Installed apps drop-down menu, select PROFINET app.

3. Select AutoStart to enable the PROFINET app to start up automatically during power cycle on the
reader.

4. To run the app, click the red Start/Stop button. The button turns green to show the app status as
running.

or

It can be installed by using the web-console to install the app zip package.

To install the app as a Debian package:

1. Navigate to the User Application page and browse for the downloaded application zip package.

2. Click Install. When the app completes installation, it is available in the List of Installed apps drop-down
list under Existing Packages.

Home Applications
Status

N This page provides the details of installed application and also to install
» Operation Statistics User Application Page applications in the reader.
» Configure Reader

- « List of installed Apps - This drop down menu shall list the current
Read Tags Existing ges: packages installed in the reader.
» Communication List of Installed apps StartStop AutoStart Uninstall + Start/Stop - The image displays the running status as indicated
below. Click the image to toggle the status.
Date Time ZebraModbusApp v [ ] 0 Uninstall -
IP Sec Indicates App is running
License Manager Meta Data : . .
Change Password Package Name:ZebraModbusApp Indicates App is NOT running
ePIO Package Version: 1.0.0
Status: install user installed « AutoStart - Selecting this check box shall enable the application to

Applications architecture: all Tun at startup.

+ Uninstall - Shall remove the package from reader.

Profiles

» Firmware * How to create packages: Packages can be created using any of

standard debain package creation tools or manually. The guidelines for
Install New Package: package creation for FX Series reader are listed below,

1. The package shall contain binary executable compatible of ELF 32-
bit LSB executable, ARM, version 1, GNU Linux.

» System Log

Diagnostics
Shutdown

Current Pack file i ] 2. The name of the binary executable must match the name of the
Logout Status: ackage file is selecte package, excluding version name. For example, if the package name is
package1_2.1_all (package-1 version 2.1 ), then the name of binary
package: ZebraProfinetApp_1.0.0 zip executable must be package-1. There can be more binaries apart from

the above said one in the package.

3. The package shall contain a startup script in the name of
start_packageName.sh to start the above said binary ( and/or other
binaries in the package, if any) . For example, if the package name is

3. Select AutoStart to enable the PROFINET app on the reader to start up automatically during the power

cycle.
4. To run the app, click the red Start/Stop button. The button turns green to show the app status as
running.
Home Home
= = User Application P
» Operation Statistics User Application Page » Operation Statistics ser Application Page
» Configure Reader » Configure Reader »
Read Tags e I:::ad Yaui. . Existing Packages:
» Communication List of Installed apps Startstop AutoStat  Uninstall ommunication List of Installed apps Start/Stop Uninstall
:?'::m [ ZebraProfinetapp v | () O [ Uninstall | ::::'"' [ZebraProfinetapp v | ()
License Manager Meta Data License Manager Meta Data
Change Password Package Name:ZebraProfinetApp Change Password l;:skk:g: c:g;;z:?r;:mﬁnempp
GPIo g;ﬁtas?ﬁ‘\s’;'[f‘;’s"ér‘lfs‘;” - SFIo Status: install user installed
Applications architecture: all Applications architecture: all
Profiles
Profiles
» Firmware » Firmware
» System Log
» System Le Il Pack:
Diz);::'s:lﬁw New ge: Diagnostics New Package:
‘Shutdown
‘Shutdown o
Logout G Select package from the browse button Logout e Select package from the browse button
package: package: Browse
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FX9600 Reader Configuration

_/‘ NOTE: The web-console session logs out upon app start-up. The reader is not accessible until the Name
|:'~_-‘| and IP are set using the PROFINET Commander, or similar tools.

Configure the Device Name Using the PROFINET Commander Tool

1. Download the free PROFINET Commander version from https://PROFINETcommander.com/.

2. Ensure the FX9600 Reader running the PROFINET app is connected to the same network as the PC
running the PROFINET Commander tool.

3. Choose the appropriate NIC and select Browse.

E PROFINET Commander - licensed version - ] X
File Edit Tools Help

VL Import@ Ercust I+ Read t R/W Data 5 Configure NIC 1-Network adapter 'Intel(R) Ethernet Ccnnectiﬂ @ Device Diagnostic
Config Diagnostic Record(s) Controller 1-Network adapter ‘Intel(R) Ethernet Connection (2) 1219-LM' on local ho
2-Network adapter 'Microsoft' on local host
Select Mode: 3-Network adapter 'Microsoft' on local host
L. 4-Network adapter 'Oracle’ on local host
Navigatiol Devices (double dick output cell for changing outputs)
Device Name Input Status Output Status

4. Select DCP Identify All. The FX9600 Reader is detected as shown.

E PN Browser O X
DCP Identify All | NIC I 2-Network adapter ‘Intel(R) Ethernet Connection (2) IZIj
Selection
PROFINET Device List
MAC Addr | Device Namel Device Typel P Addrl Subnet Maskl Routerl VendID (hex)l DeviD (hex)l Manufacturer
84:24:8D:EF:95:C7 FX9600 0.0.00 0.000 0.0.00 034b 0064 Zebra Technologies Corporation
5. Enter the Name in the DCP Set Name text box and click DCP Set Name.
B PN Browser - O X
| DCP Identify All | NIC I 2-Network adapter 'Intel(R) Ethernet Connection (2) I21j
Selection
PROFINET Device List
MAC Addr Device Name | Device Typel P Addr| Subnet Maskl Router| VendID (hex)l DevID (hex)l Manufacturer
84:24:8D:EF:95.C7 FX9600 0.0.0.0 0.0.00 0.0.00 034b 0064 Zebra Technologies Corporation

x9600|

[ Write Device Name Temporary

‘ DCP Set Name

6. The FX9600 is now ready to be connected to the PROFINET network containing the PLC/PROFINET
Controller. PLC/PROFINET Controller is able to set the IP address using the device name.
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Siemens TIA Portal

Configuration for the
FX9600 RFID Reader

Configuring the Siemens TIA Portal

Import the General Station Description (GSDML) Associated with the FX9600
RFID Reader

1. Open the TIA portal (V15.1 or V16).
2. From the options menu, select Manage General Station Description files (GSD).
3. Browse and select the GSDML-V2.35-Zebra-FX9600-20201215.xml.

TIA Siemens - C:\profinet\prj\pn_rtc\pn_rtc

Project Edit View Insert Online Options Tools Window Help

Uf i seveproject & X 5] 5o X )2 2 %) M B [ ¥ Goonline ¥ Gooffline iz N M % (1] [<earchinprojec | LA
. | - - L T —— . . L - - .
JWI—_ Manage general station description files X _]_ Options
=) = 2 ||| installed GSDs | GSDs in the project E
Source path:  [Cilprofinetiprilpn_ricAdditionalFiles|GSD | = v | Catalog
“search>
M ;‘;—"‘ ] | content of imported path @ Fiter
Add new device
Devices & networks [ File Version Language Status Info » [ Detec
T ple_1 [CPU1212C il [) GSDMLV2.35-Zebra-FX9600-202... V235 English Already installed Toachieve .. fit.. | » (g pistrit
=
[IY Device configura... » [ Powe
=
| Online & diagnos.. » g Field «
- =
» g Program blocks - _ur(?:her
» r_# Technology obje... - » F!. Adi
» External source fi... | | - _ﬂ:k(
» [@ PLCtags 4 ta
» [ PLC data types » Fﬂ
» [ watch and force .. »m
» &} Online backups j _— ~(m
= (<] il vl
) I — o
s | Details view | Delete | | Install | l Cancel ]
4 Author: | MG3277
4. Click Install.

Browse the Catalog to Find the FX9600 Reader

Select the same DAP set on the FX9600 Reader. See Select the Required Virtual Device Access Point
(DAP) for the PROFINET App on page 13.

»  NOTE: The FX9600 Reader supports four virtual DAPs and any of them can be used at any point.

! However, if the virtual DAP selected on the FX9600 Reader is different from the one selected in the TIA
portal, the connection cannot be established and a Hardware Mismatch error is reported by the PLC.

16



Siemens TIA Portal Configuration for the FX9600 RFID Reader

Figure 3 Instantiate DAP

1A Siemens - C:\profinet\prj\pn_rtc\pn_rtc
Project Edit View Insert Online Options Tools Window Help
CF [ E saveprojer & X 35 T X 02 (2 L) M B R ¥ coonline F Goofiline g2 IR X ]

pn_rtc » Devices & networks

Totally Integrated Automatic
POR

Devices |E Topology view ‘lﬁgﬁ Network view Imf Device view Options
) HE | || = Topolg ¢ | »
V[Catalog
Name
-~ |[<search>
~ [] pnrtc Y4 Devicel ... ‘

1 [E

¥ Add new device
: 5&, Dev:i(es &r{etwovks
~ [ plc_1[cPU1212CA..
ﬂf Device configura...

plc_1 x9600 v s74..|@Filter  Profile: [<All>

CPUI212C ' FX9600 Standar... a ~ pP-| » [ Detecting & Monitoring
ple_ » (g Distributed 110

» [ Power supply and distribution

%) online & diagnos.. v GSD..| » (g Field devices
» [l Program blocks ~ .| ~ (@ Otherfield devices
» [ Technologyobje... e » [l Additiona] Ethernet devices
» [g} External source fi... ~ [ PROFINETIO
» [@ PLCtags <Jw] [loos [¢] —y— @ [<]w]l> » (@ Drives

» (g PLC data types
» [ Watch and force ...
» [ Online backups
[ <] [0

V] Details view

[ s
| el Properties  [*}Info )| %) Diagnostics | :;Z:::;:;

General ~[@o

v [l Zebra Technologies
w (1§ RFID Readers

No ‘properties’ available. ~ [ Head module
No ‘properties’ can be shown at the moment. There is either no object selected or the selected ~ (@ Fxo600
object does not have any displayable properties. Il 79600 Long EPC
FX9600 Long EPC Plus
Name m :

M Fx9600 Standard EPC
Il Fx9600 Standard EPC Plus

Configure Device Name

Enter the same device Name set in Configure Device Name.

Figure 4 Device Name

TIA Siemens - C finet\prj\pn_rtc\pn_rtc

Project Edit View Insert Online Options Tools Window Help

Ci (Y E saveprojecr & X

X s 5NN E R ¥ coonline F Gooffline dp I X (|| [Scorchinprojece | A
pn_rtc » Ungrouped devices » fx9600 [FX9600 Standard EPC]
Devices |,a_;'" Topology view ]Iu'ga Network view  [[[If Device view I_

&5 =| ¥ | d¢ [fo600 [Fxo600StandardePdw| i ‘g‘ i ‘E‘ ® 2 ==

Name &
[
—
|
-

~ _Jpn_rc
B¢ Add new device
... Devices & networks
« [ plc_1[CPU1212CA..
Y Device configura...
%/ Online & diagnos..
» | Program blocks
[ Technology obje...

»

» @ External source fi... ]
» (@ PLCtags [<[ parars arsrarliil 1|
» [ PLC data types |G Properties |} Info i) | %/ Diagnostics ‘
»
»

|53 Watch and force ...
F’f’l t.: e J General ]I 10 tags H System constants I[ Texts |
&g Online backups —_—
~ General || -

< " 4! ‘ Catalog infor... Laena
VJ Details view

~ PROFINET interf...

General Name: |\b@600 \l
Ethernetad.. |_

=9 Author: |MG3277 \
¥ Advanced o... il
Name T : Comment: ~
~ Real tim... [
10 cycle
> RAS1010.. [ e
fel™w™ 1rs oo L = |

Configure IP and Subnet Mask

1. Assign the IP and Subnet Mask, as necessary, to enable communication with the PLC.
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<]

(<] w (3] [100% [v] —§-—
|§P’roperties l'_i.'.lnfo y]ﬂ Diagnostics |
J General " 10 tags || System constants || Texts |

~ General Ethemet addresses
Cataleg information
+ PROFINET interface [X1]

Interface networked with

[w 7>

General

Subnet: | PNIE_1 v
e ]

w Advanced options [ Add new subnet

Interface options

&l

w Real time settings : IP protocol
10 cycle L
» RIS 101100 MBiths._ () setIP address in the project
Identification & Mainten... IP address: [ 192 . 168 .0 .50 ]

Subnetmask: | 255 . 255 . 255 . 0 |

|| Synchronize router settings with 10 controller

<] M | (] use router v
2. Connect the PLC and FX9600 by drawing the line between them in Network view.

[E Topology view I_ﬁ Network uifw Id.]‘ Device view ]

ff Network U Connections | HMI connection | -| E % ; LT — J Network o\mwiq FIY
% w Device
= ~ 57-1200 station...
» plc_
&11212c * G5D device_1
» H9600

<Jm] [3][100% <l —s— @& (<]m [>
PN/IE_1 [Industrial Ethernet] |'S Properties  [*iinfo & | % Diagnostics [T I=I

|| General | 10tags | Systemconstants | Texts |

= PROFINET Subnet .i.
General e !
w Domain management
w Sync domains Name: [PNFIE_I ]

» Sync-Domain_1 n

» MRF domains ]
Overview isochronous ... f

» plc_1.PROFINETIO-Syste...

S$7subnetiD: (6030 | - [1 ]

(=} Connect devices that are not linked with this
subnetin case of port connection.

g Check IP address for uniqueness
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Configure 10 Cycle Time

Choose 10 cycle time. 4 ms is the fastest rate supported when using the FX9600 for tag Inventory
operations. If using the FX9600 Reader for Access operations, it is recommended to use 32 ms, or a lower
rate, as Access operations tend to be slower compared to Inventory operations.

Figure 5 10 Cycle

pn_rtc » Ungrouped devices » fx9600 [FX9600 Standard EPC]

jE Topology view uﬁﬂh Network view H[lf Device view |_
Wa e

d¢ [69600 [Fx9600 Standard Epd~] ] B (|

v | | am

<] w 100% ] —§— @
| Properties *i}Info @) || % Diagnostics

JGeneral H 10 tags H System constants uTexts [

w General

> > |0 cyde

Catalog information
~ PROFINETinterface [X1] Update time
General

Ethernet addresses () Calculate update time automatically
¥ Advanced options

@ Setupdate time manually

Interface options
' Update time: |4.000 ms F]

+ Real time settings

P RI45 10/100 MBitls...
Identification & Mainten...

T T e

Watchdog time

Accepted update cycles without
<] Il 10 data: |3 [+

Configure Various Modules on the FX9600 Reader

Access Command/Response module can only be configured at slot 1. This has 2 submodules one for
command and one for response. These are used for the Memory Access operation on the RFID tag.

Inventory Command module can only be configured at slot 2. This module is used to start/stop the tag
Inventory operation.

Up to 10 Standard EPC Response modules can be configured between slots 3 and 12. Figure 6 shows two
Standard EPC Response modules configured at slot 3 and 4, respectively.

Each Response module can fetch 1 EPC tag in each 10 cycle from the FX9600 Reader to PLC. Depending

on the tag Read Rate required and memory availability on the PLC, configure as many Standard
Response modules as needed.

Figure 6 Standard EPC Response Modules
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T4 Siemens - C:\profinetiprj\pn_rtc\pn_rtc

Project Edit View Insert OnliM‘Opnun‘. Tocls Window Help Totally Integrated Automation
G R sveprojec & X 35 3 X e 5 MM B R F coonline (F cooffiine fip NI x - 1] " = | PORTAL
n_rtc » Ungrouped devices » fx9600 [FX9600 Standard EPC]
P! g roup

J Devices I IE Topology view Ilﬂz, Network view IHl]f Device view | Options =]
" =
' g’ =] I Device overview l - ;
’ a ¥ - Module Rack  Slot laddress | Q address Type Article no. VLQHWQ H
ol “ v £9600 0 0 FX9600 Standard E... FX9600 ||| <Search> Irmirs §

v []pn_rc A |
¥ - b_Interface 9 0x1 59600 M riter [l [+] [ui]|8
W Ad. - ] 55 Command/Respon.. 0 1 Access Command). °
e Dev L _| » Lm Head module E

= Inventory Command_1 0 2 73.80  Inventory Comman g
i — ¥ d v [ Module
LS - L > Smnderd EFCWeAUle_T 0 3 Standard EFC Module ‘u eeeer comma 17
) § | Standard EPC Tags 0 31 101133 Standard EPC Tags | M M'l'u Comma ?é'
| ] Ve -
L. § HandShake 0 32 a1 Handshake Honliled o) 5
e =
: ¥ Standard EPC Module_2 (1] 4 Standard EPC Module| -
b j‘ = Standard EPC Tags 0 41 68..100 Standard EPC Tags g
T HandShake 0 42 64 HandShake B
L 0 5 | |
& 0 5 2
& - 0 7 [w ry
€ ¥ ——p— @ ¢ u > =
<[ m > . » L :

|3 Properties ij.lnfu y|& Diagnostics ‘ | |
VJDetails view | — — — i

/‘ NOTE: With IO cycle time set to 4 msec, it is possible to fetch a maximum of 62 tags each second. If more
= than 62 tags need to be read each second consider another Inventory Response module. A maximum of
10 Response modules can be configured and more than 600 tags can be read each second.

In addition, whenever the AB_FLIP option is selected for Target Parameter in Antenna Config, it is required
to have several Inventory Response modules. This is because AB_FLIP configures the radio to read the
RFID tags in both state A and state B. This results in a very high tag read rate. If the number of Response
modules are inadequate, then a buffer overflow occurs on the FX9600 Reader as it can only hold a certain
amount of tags in its memory for the PLC to read. When buffer overflow occurs, the oldest tag info is
discarded on the FX9600. This may result in loss of valuable data.

Create User Defined Data Types (UDT)

Add necessary UDTs supplied by Zebra for the FX9600 Reader by selecting Add new external file, shown
in Figure 7.
Figure 7 Adding a New External File

T4 Siemens - C:\profinetiprj\pn_rtcipn_rtc —_ax

Project Edit View Insert Online Options Tools Window _Help —— .
5 (Y soveproject & X 15 T X 92 [ W open X PORTAL
A > ThisPC » OSDisk(C) » profinet » newdatamodel > dtypes v & | Searchdtypes »
Devices (25}
. Organize v New folder =v [
E] mE . ° ElH
ZebraCommon ~  Name Date modified Type Size E
3
Name @ OneDrive - Zebra @& AccessCommandType.udt UDT File KB \W ] ¥
v _dpnrc @& AccessResponseType.udt UDTFile KB I Al = m :',7
I Add new device I Zebra Technologic & AntennaConfig.udt UDT File 1KB = g
fﬂh Devices & networks FXSeries-Profine & EventReport.udt UDTFile KB
LpiSIceu 1212 ATDCRSY I This PC & ExtlongEPCType.udt UDTFile K8 o
oiee oenERen & ExtStIEPCType.udt UDTFile K8 5
@) Online & diagnostics 3 3D Objects - N - E 3
» & Program blocks = Desttop & GPIOConfig.udt UDTFile 2k8 R ent E
DL s <& InventoryCommandType.udt UDT File KB Jonitoring 4
2 _ . 3
I ~ @ External source files ] Documents & LongEPCType.udt UDTFile KB S
I B Add new external file ¥ Downloads & PostFilter.udt UDTFile ke pnd distibution
AccessCommandType.udt D Music & Prefilter.udt UDTFile KB =
B AccessResponseType.udt &) Pictures & ProfileName.udt UDT File KB i “;_’.
InventoryCommandType.udt - .
grmm’y‘i s B Videos & ReaderCaps.udt UDT File K8 3
B T D) & SEPCType.udt UDTFile Ke
25 0SDisk (C -
v | Details view & Triggerlnfo.udt UDT File K8
= Niv -
E
S
File name: “ vl All sources (*.sci*.db"udt) v H
=3
Neme. Cancel @
¥preT 2 T .
Lellll bl S ¥ Check IP address for uniqueness
in mananement |- -
<] [ ] [<[m 5| |> [information

After adding the necessary UDT files, create UDTs by right clicking and selecting Generate blocks from
source option, shown in Figure 8.

Figure 8 Creating UDTs
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1A Siemens - C:\profinet\prj\pn_rtc\pn_rtc
Project Edit View Insert Online  Opticns  Tools Window Help _ _ _ _
Cf (3 H saveproject & X i3 Open & ¥ Goonline ¥ Gooffine fp A x - |

B Project tree ¥ cut Sl uped devices » fx9600 [FX9600 Standard EPC]
5| Copy Crrl+C

& Paste Ctrl+V a Topology view_
¥ Delete Del F0O0Standard Ea:l By E @ @lt =

-E Rename F2 E

g Name & Goonline Crl+K E

: ~ (@ plc_1 [cPU 1212C ATDCRY] | 4¥ Go cfiline Ctrl+M

P BY pevice configuration B strtsimulation  Crrl+ShifeX

] %/ online & diagnastics _ _

E b [ Program blocks 5 Sesrchin project CurlsF 1
» (3 Technology objects

- Gj External source files 2€ Cross-references e
I Add new external file % Call structure
B AccessCommandType. i Assignment list
@kce:sne:pon:e'lype.u N o
& Properties Alt+Enter
<3 InventoryComma
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Module Parameters

Configuration

RFID parameters like Profile, Antenna, Pre-Filter and Trigger Configurations can be set at the time of
connection establishment between the PLC and device.

Accessing the Module Parameters Configuration Page

The Module Parameters Configuration page can be accessed from the Inventory Commnd_1 module and
Access Command module.

Figure 9 Module Parameter Configuration Page

pn_rtc » Ungrouped devices » fx9600 [FX9600 Standard EPC]

IE'” Topology view ﬂﬁﬂh Network view uﬂ'f Device view ]_

f¢ [h9600 [Fxo600 Standard EPd~| 2 W P 4 J Device overview |
~
I; ¥ .. Module Rack | Slot | address | Qadd...
, =] ~ #9600 0 0 (A
» Interface 0 0x1
- ¥ Access Command/Response.. 0 1 =
—— " Access Command 0 11
L L Access Response 0 12
s Inventory Command_1 0 2
. * Standard EPC Module_1 0 L
Standard EPC Tags 0 31
HandShake 0 32
¥ Standard EPC Module_2 0 4 lz‘
<[w][>] [100% [¢] —— @ B<] [

=) Properties % Info | Diagnostics

J General ]I 10 tags " System constants I, Texts ]

» General Module parameters [#]
RFID Configuration =
| Configuration Type: \ None
Profile ID: |0
Enable Antenna 1 Config: ‘ Disable
Antenna 11D: ‘Antenna 1
Antenna 1 Sel: \ SLALL E
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Figure 10 Access Command Module

pn_rtc » Ungrouped devices » fx9600 [FX9600 Standard EPC] -0 EX

IE Topology view @ Network view Imf Device view |_
gt [59600 [Fx9600 Standard EPd=] 4l B |§ 55 | \E [OF H Device overview
(2]
’:‘ ¥ .. Module Rack
= v #9600 0o [a]
» Interface 0
, ¥ Access CommandiResponse.. 0 =
= Access Command ]
] Access Response o L
— [} Inventory Command_1 0
»
- ) ~ Standard EPC Module_1 0
Standard EPC Tags [}
- Handshake 0
¥ Standard EPC Module_2 o
Standard EPC Tags ] o
m | HandShake 0 v
< [>][100% =l ——5— & Bi<] n Bl
|3Pmperties i} Info yJI& Diagnostics |
J General n 10 tags System constants H Texts
» General | Modul 5 |all
Module parameters ule parameters =l
IO addresses RFID Configuration
Configuration Type: | No Config -
]
Bt Profile Only
| Enable Antenna 1 Config: Custom Only
Ei Profile and Custom
Bl Antenna 11D:  Default
d Antenna 1Sel: |SLALL [+
Antenna 1 Session: |51 m
Antenna 1 Target: |State A m
Antenna 1 RF Mode Index: |0
Antenna 1 TAG Population: | 100
Antenna 1 Power Level(dBm): | 3000 [=al

Configuration Type:

¢ No Config - Module parameters are not processed.

¢ Profile Only - Select profile on the reader using Index.

¢ Custom Only - To override default antenna, Pre-Filter and Trigger configurations.

¢ Profile and Custom - Select Profile and Override default antenna, Pre-Filter and Trigger configurations.
e Default - Default values are set for Profile, Antenna configuration, Pre-Filter ID 1 and Trigger

configuration. Any previous settings for these options are discarded.

_/‘ NOTE: When using both Access and Inventory commands, it is necessary to use module parameter
= configuration on only one of these modules. On the other module, Configuration Type should be set to the
default value (None). This avoids overwriting configurations.
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Antenna Configuration Using Module Parameters

Figure 11 Antenna Configuration

|§ Topology view ]lgﬂh Network view ”[IT Device view L

d¢ (59600 [FX96005tandardEPd ]| [l B * J Device overview |

¥! - Module Rack  Slot | address | Q add_..
/ v 9600 0 0 (A
» Interface 0 0x1
= ¥ Access Command/Response.. 0 1 |g
— " Access Command 0 11
L o Access Response 0 12
L Inventory Command_1 0 2
. m ¥ Standard EPC Module_1 0 3
Standard EPC Tags 0 31
HandShake 0 32
¥ Standard EPC Module_2 0 4
< [m][>] [100% [v] —y— [<] i \

| &, Properties H"i.'.lnfo ﬂﬁ Diagnostics |

J General u 10 tags Il System constants | Texts |

» General | Configuration Type: ICu:tom Only -
Profile ID: |0 5
0 addreszes IEnabIe Antenna 1 Config: | Enable |
I: Antenna 11D: |Antenna 1
! Antenn 1 Sel
F Antenna 1 Session: |51 |
Antenna 1 Target: | State A
Antenna 1 RF Mode Index: |0 \
Antenna Configuration is applied when the Configuration Type is set to Custom Only or Profile and

Custom.

Antenna configuration can be applied to individual Antenna ID from 1 — 8 by setting the Config Parameter
to Enable.

Additionally, if all the Antennas need to have the same configuration, Antenna 1 ID configuration can be
applied to all Antennas by selecting All Antenna in the drop-down menu, shown in Figure 11. If the
Antenna configurations differ for each antenna, configurations can be applied to the respective Antenna
IDs.

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

Antenna Config with RF Mode Index beyond 39 can be set using Profinet Acyclic Write method (see
Set/Get Parameters on page 44).

Pre-Filter Configuration using Module Parameters

Pre-Filter can be configured to Include/Exclude tags based on the TAG EPC Pattern/ID.
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Figure 12 Pre-Filter Configuration

v 9600 0 o
» Interface 0 0X1 =
— L -
- N » Access Command/Respon... 0 1
i Inventory Command_1 0 2
. ¥ Standard EPC Module_1 0 3
Standard EPC Tags 0 31 101....
HandShake 0 32
[< ][] [100% =] ——5-— < [ |
'd| Properties ["5 Info i) || %] Diagnostics }
J General || 10 tags H System constants || Texts |
» General I Antenna 8 Power Level(dBm): | 3000 \
Module para... Enable Prefilter 1 Config: | Enable [~]
/0 addresses
Prefilter 1 1D: ‘ 1 ‘
Prefilter 1 Antenna ID: ‘Amenna 2 m
B Prefilter 1 Action: | Include Tags |+
N ]
E Prefilter 1 Bit Offset:
L Exclude Tags
P Prefilter 1 Tag Pattern Bit Count: | 16 T
Prefilter 1 Tag EPC Pattern: ‘ ZF.ZZ.DD.DD.OD.DO.DD.DD.OD.DO.DD.DD.OD.DO.DD.DD.OD.DO.DD.DD.OD.DO.DD.DD.OD.DO.DD.DD.q .
Enable Trigger: ‘ Disable m
Start Trigger Type: | Immediate hd E‘
<] w | <| [ \ [2]

In the example, tags with matching EPC Pattern 2F 22 at offset 0 are only included while reporting the tags
found during inventory.

Figure 13 Antenna 2

J General || 10 tags H System constants || Texts |
» General I Antenna 1 Power Level(dBm): ‘3000 EI
Module para... Enable Antenna 2 Config: ‘ Enable m
1I0 addresses =
Antenna 2 1D: ‘Antenna 2 m £
|Antenna 25el: |SLALL [+ |
" Antenna 2 Session: |52 :
4
I Antenna 2 Target: | State A .
»

Antenna 2 RF Mode Index: ‘D ‘

Antenna 2 TAG Population: ‘ 100 ‘

Antenna 2 Power Level(dBm): ‘ 3000 ‘

Enable Antenna 3 Config: ‘ Disable m
N
m L] m < | 1] ﬁ

_/‘ NOTE: In the selected Antenna ID of the Pre-Filter, Antenna 2 Sel must be set to SL ALL and Antenna 2
= Target must be set to State A only. In the example shown in Figure 13, Pre-Filter is set in Antenna 2 ID, the
Antenna 2 ID configuration parameters Sel and Target are set to SL ALL and State A, respectively.

Trigger Configurations Using Module Parameter

Trigger configurations can also be set using module parameters on the Inventory Command module as
shown in Figure 14.
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Figure 14 Trigger Configurations

| @ Properties |’} Info &) | %l Diagnostics

J General ‘l 10 tags " System constants || Texts |

» General [l Enable Trigger: |Disable HE
Module para... Start Trigger Type: |Irnmediate m
IO addresses

Start GPI Port Number: |1 |

GPI Start Event Type: |High to low fT]

Pericdic Time(millisecond): | 0 ‘

Start Delay(millisecond): | 0 ‘

Stop Trigger Type: | Immediate [+]
B Stop GPI Port Number: | 1 ‘
h GPI Stop Event Type: | High to low m
E Enable Tag Event: | Disable f:]
Tag Event
Timeout(millisecond): | 0 \
Count: | 1 ‘
Timer(milliseconds): | 0 ‘ E
Periodic Report

Duration(second): | -1 ‘

(<] "". - | <] : i 7 f

NOTE: Errors reported due to invalid values for any of these parameters can be read using an Acyclic read
= of Record Parameter Index 80 as described in Module Parameter Error Status on page 51.
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Operation

Siemens S7-1200 PLC and TIA Portal V15.1 are used to demonstrate the RFID Inventory start/stop
operation.

Create Data Blocks and Variables to Use with Inventory Operation

1. Create s Data Block (Data_block_1) by selecting Add new block.

2. Create variables to hold Inventory Command and Standard EPC Response data and choose the
appropriate Data Type, shown below. These variables are used in the Ladder Diagram to exchange
data between PLC and the device.

a. InvCmd - Variable is defined of type InventoryCommandType. It holds the data related to the
Inventory command that is sent from the PLC to the device in each cycle.

b. StdResp1 - Variable is defined of type stdEPCType. It holds the data related to 1 TAG EPC that is
sent from the device to the PLC.

Project tree m 4
Devices
= =2 | = _"' L " E= "7 Keepactualvalues g Snapshot "p "; Copysnapshots to start values |- & Load startvalues as actual val
Name Name Data type Offset Start value Retain Accessible f. Writa_.  Visiblein . Setpoint
=D Ba - o n 0 @ @ @ 0O
I Add new device 3 4|a s Command ] 0.0 640 B8
nﬁn Devices & networks 4 <4 = Handshake Byte 1.0 C‘
~ @ plc_1 [CPU 1212C AC/DC/RIy] 5 @ = EnablePreFilter Byte 20 B
[IY pevice configuration 6 @ = EnablePostFilter  Byte 3.0 640 (m]
%/ Online & diagnostics 7 @ = AntennaMask Dint 4.0 ]
= |5l Program blocks E @= v StdRespl .u B =] =] =l =
[CEAsdnenbioc ] 5 |0 @ v - osweus St &0 8
Main [OB1 10 <o = ErrorStatus Word 8.0 D
1la = EventMask Word 100 B
B Data_block_2 [DB3] 12 @ s AntennaStatus_ Byte 120 ]
» [ System blocks 13 @ . GPIOStatusMask Byte 13.0 B
» [ Technclogy objects 14 4 = TagCount Byte 140 6% B
- External source files 15 4@ = SeqNo Byte 15.0 6%( ]
B Add new external file 16 @ = ¥ TagReport Struct 160 0
@ AccessCommandType.... 17 @ L SeenCount Word 16.0 5% B
@ AccessResponseType.ud 18 @ = }» TagEpc Array{0..11] of Byte  18.0 ]
6 InventoryCommandTy... 19 @ = ¥ TagTimeStamp Struct 300 (m]
B stdEPCType.udt 20 @ = vear Byte 300 (]
» [g PLCtags 21 @ . Month Byte 310 B
» D_:. PLC data types 22 @ . Day Byte 320 B
» =) Watch and force tables vi23 @ L] Hour Byte 33.0 B
v | Details view 24 @ = Minute Byte 340 (]
25 @ = Second Byte 350 (]
26 @ = Millisecond... Byte 36.0 (m]
27 <@ s Millisecond... Byte 370 (]
Name s @ s Taglength Byte 380 2 B
29 @ = Antennald Byte 39.0 gz (]
30 <@ = RssI Byte 400 640 0

3. From the Properties page of the newly created Data Block, uncheck the Optimized block access.
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Name Name. Data type Offset

Name Name Data tvne Offset Start value Retain Ac
> Qe 2 @= v Incmd InventoryComman... 0.0 - [pnrc ERS e Data_block_1[DBT]
I Add new device < e Byte o0 B Add new device sla -
i Devices & networks - Handshake Byte 1.0 Mo s @ E General Texts
~ (@ plc_1 [CPU 1212C AC/IDC/Rly] a = EnablePreFilter Byte 20 ~ [ ple_1 [CPU 1212C ACDCRly] s @ = General
[g Ze\‘«lu;e:ﬁswa'wrv' g C :“"""::f‘:“” ;’“ iz IIY Device configuration s @ » Information
& onine & diagnostics tennahasi D . = 4/ Online & diagnostics 7 la Time stamps
- s;:gv:dm mu:; . @ = v StdRespl StdEPCType = v [ Program blocks s @~ Compilation [7) onlystore in load memory
‘Add new bloc @ = v stts Struct 8.0 .
- — o 5 I Add new block s4a = Pt Data block write-protected in the device
. . & Vain [081] 10 |@ Attributes ) Optimized block
Open ] Assignment ist N W Data_block_1 [DB1] nla Download without -
¥ 1 0 - | a ¢ PC UA
b B system blod % € c Switch programming language » [ 8 Data_block_2[083] =a ‘ - B
G Tp hnology obid 2= COPY CrC 1 Knowhow protection o LRSS Ra ok — {
5 Technologyobig o 0 - » [ Technology objects 14|a d
v g External source| = & print. culep (0 ~ [ External source files 15 @
3 Copyas text .
g:tﬂ::g:t i & Print preview... 2 I Add new external file 6@
o ° o R @ recessconmantnpe. G
& :\:ceune,p: Rename F2 5 B AccessResponseType.ud 18 @
nventoryCol o ] @ InventoryCommandTy. 19 @
s G sErCTpe o o deviee » © B stoErCTpe.udt oa
: a :ti :95 | & cooniine curlsk z » (@ PLctags 21l@ =] ] []
F—‘L hm rdy;;:z &Y Go offine Ctrl+ » [ PLC data types 2 |la
» [ Wetch and force 0 » [ Wetch and force tables ~l=la
v | Details view 2 a
——————
25 @ - Secona Byte 350 (]

4. Compile the Data Block to use in the Ladder Diagram.

Inventory Command Ladder Diagram

DPWR_DAT instruction is used to send data from the PLC to the FX9600 Reader.
Figure 15 shows the Ladder Network1: Data_block_1.InvCmd variable holding the inventory command data sent
from the PLC to the Inventory Command_1 module of the FX9600 Reader.

Figure 15 DPWR_DAT Instruction - Data Sent from PLC to the FX9600 Reader

¥  Network 1:

Send Inventory Command Data to FX9600 periodically

DPWR_DAT
EN ENO 4
RET_VAL #ret_val

276
"fx9600~Inventory
_Command_1" LADDR

P#DB1.DBX0.0
"Data_block_

1".InvCmd RECORD

Inventory Response Ladder Diagram

DPRD_DAT instruction is used to receive data from the FX9600 Reader to the PLC.

In Figure 16, Ladder Network 3: Data_block_1.StdResp1.Status.SeqNo, the value received during Ladder

Network 2 is sent back using the corresponding Handshake submodule to the FX9600 Reader as an
acknowledgment of the receipt of standard EPC tag data.
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Figure 16 DPRD_DAT Instruction - Data Received from the FX9600 Reader to the PLC

- Network 2:
Receive Standard EPC Response Data from FX9600 periodically

DPRD_DAT
EN ENO
HET_VI\L & ral_\ral
P#DB1.DBXB.0
“Data_block_
RECORD 17 .StdRecpl

LADDR

- Network 3:

w Acknowledge Receipt of Standard EPC Response data by sending recieved Sequence
number to FX9600

DPWR_DAT
EN ENO
RET_WAL # ret_wval

279

fx9 600 ~Standard

EPC_Module

1~HandS hake
snesne LADDR
%DB1.DBB15
" Data_block_
17 .StdRecpl.
Statuz.Segho RECORD

NOTE: The FX9600 Reader does not send the next tag data until it receives an acknowledge from the PLC
for the previous tag data, shown in the Network 3 Ladder diagram above.

In Figure 17, Ladder Networks 4 and 5 are used to receive tag data from the Standard EPC Module_2 of

the FX9600 Reader into Data_block_1.StdResp2 and to send the
Data_block_1.StdResp2.Status.SeqNo as an acknowledgment by using the corresponding Handshake
submodule to the FX9600.

These two ladder diagrams must be added for each Inventory Response module configured on the
FX9600 Reader.
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Figure 17 Ladder Networks 4 and 5 - Receive Tag Data from Standard EPC Module_2 of FX9600

¥  Network 4:
Receive Standard EPC Response Data from FX9600 periodically
DPRD_DAT
EN ENO
RET_VAL # ret_val
P#DB1.DBX42.0
“Data_block_
RECORD 1° StdRecp2
LADDR
¥ Network 5:

w Acknowledge Receipt of Standard EPC Response data by sending recieved Sequence
number to FX9600

DPWR_DAT
EN ENO
RET_VAL #ret_val

1
i TS LapoR
= %DB1.DBB49

“Data_block_

1" .StdRespl.

Statuz.SegNo RECORD

Simple Ladder Logic to Start and Stop Inventory

Tag Inventory can be started by setting Data_block_1.InvCmd.Command to 1 and modifying the
Data_block_1.InvCmd.Handshake value to any number between 0 — 127.

Tag Inventory can be stopped by setting Data_block_1.InvCmd.Command to 2 and modifying the
Data_block_1.InvCmd.Handshake value to any number between 0 — 127.

Figure 18 Ladder Logic to Start and Stop Inventory

¥  Network 10: Simple Ladder to start the Inventery ¥  Network 10: Simple Ladderto start the Inventory
%DB1.DBX76.2 %DB1.DBX76.2
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h ] I ]
! 1 T i [ i
#513nCommand eediN 16401 #Stantommand e IN 16%01 #StarnCommand el N !o6#020  #Soo Command el 1 ole#02
%DB1.DBBO %DB1.DBB1 | | %DB1.DEBO ! { %Dei.Deel
i . H .
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1% InvCmd. 1°.InvGmd ! i é;lrw(mn i 1 mv:mka
3 oun (e & oum|terensse Loemp ST I
¥  Network 11: simple Ladder to Stop the Inventory ¥ Network 11: simple Ladder to Stop the Inventory
%DB1.08X76.2 %0DB1.DBX6.2
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/‘ NOTE: Data_block_1.InvCmd.Handshake value must be changed from the previous value to recognize it
4 as a new command by the FX9600 Reader.

In Figure 18, both Data_block_1.InvCmd.Command and Data_block_1.InvCmd.Handshake are set to
Value 1 (start Inventory) when Data_block_1.DIPin1 value is high to start the Inventory operation.

Also in Figure 18, both Data_block_1.InvCmd.Command and Data_block_1.InvCmd.Handshake are set to
Value 2 (stop inventory) when Data_block_1.DIPin1 value is low to stop the Inventory operation.

Inventory Command Parameter Structure

Table 1 Inventory Command Parameter Structure

Inventory
O et Data Type Offset 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 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.

Inventory Response Parameter Structure
The FX9600 Reader supports four virtual DAPs (see Select the Required Virtual Device Access Point
(DAP) for the PROFINET App on page 13). Only one DAP can be active at any time.

Each DAP supports Identical Access Command/Response and Inventory Command modules and a
unique Inventory Response module.

Standard EPC Parameter Structure

This parameter is used to interpret Inventory Response when the FX9600 Standard EPC DAP is chosen at
the time the FX9600 Reader is configured (see Configure Various Modules on the FX9600 Reader on
page 19).
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Table 2 Standard EPC Parameter Structure

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 1
SegNo Byte 7 SegNo is incremented with each new report. Note that
same tag may be read several times and is reported
each time; SegNo is also incremented to indicate that
tag was newly read.
TagReport Struct 8 Tag info data.
SeenCount Word 8 Number of times the tag was read.
TagEpc Byte[12] 10 EPC ID of the tag.
TagTimeStamp Struct 22 Date and time of the tag read.
Year Byte 22 Year 2020 is reported as 20 (after subtracting 2000).
Month Byte 23 Month.
Day Byte 24 Day.
Hour Byte 25 Hour.
Minute Byte 26 Minute.
Second Byte 27 Second.
MillisecondMSB Byte 28 MSB value of millisecond.
MillisecondLSB Byte 29 LSB value of millisecond.
TagLength Byte 30 Length of EPC ID of the tag.
Antennald Byte 31 Antenna ID on which tag was read.
RSSI Byte 32 RSSI value of the tag read.

_/‘ NOTE: This parameter structure is supplied as StdEPCType.udt file which can be imported while using
|:'~-‘| Siemens TIA portal. For other PLC vendors this User Defined Data type needs to be created manually.

Extended Standard EPC Parameter Structure

This parameter is used to interpret Inventory Response when the FX9600 Standard EPC Plus DAP is
chosen at the time the FX9600 Reader is configured (see Configure Various Modules on the FX9600
Reader on page 19).

_/‘ NOTE: This parameter structure is supplied as ExtStdEPCType.udt file which can be imported while using
= the Siemens TIA portal. For other PLC vendors this User Defined Data type needs to be created manually.
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Table 3 Extended Standard EPC Parameter Structure

: o St .'. v Data Type Offse 0
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 1.

SegNo Byte 7 SeqgNo is incremented with each new report. Note that
same tag may be read several times and is reported
each time; SegNo is also incremented to indicate that
tag was newly read.

TagReport Struct 8 Tag info data.

SeenCount Word 8 Number of times the tag was read

TagPC Word 10 PC of the tag read

TagCRC Word 12 CRC of the tag read

Channellindex 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

Long EPC Parameter Structure
This parameter is used to interpret Inventory Response when the FX9600 Long EPC DAP is chosen at the

time the FX9600 Reader is configured (see Configure Various Modules on the FX9600 Reader on
page 19).
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Table 4 Long Inventory Response

D acng Data Type O 0
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 1.

SegNo Byte 7 SegNo is incremented with each new report. Note
that same tag may be read several times and is
reported each time; SegNo is also incremented to
indicate that tag was newly read.

TagReport Struct 8 Tag info data.

SeenCount Word 8 Number of times the tag was read.

TagEpc Byte[64] 10 EPC ID of the tag.

TagTimeStamp Struct 74 Date and time of the tag read.

Year Byte 74 Year 2020 are reported as 20 (after subtracting
2000).

Month Byte 75 Month

Day Byte 76 Day

Hour Byte 77 Hour

Minute Byte 78 Minute

Second Byte 79 Second

MillisecondMSB Byte 80 MSB value of millisecond.

MillisecondLSB Byte 81 LSB value of millisecond.

TagLength Byte 82 Length of EPC ID of the tag.

Antennald Byte 83 Antenna ID on which tag was read.

RSSI Byte 84 RSSI value of the tag read.

_/‘ NOTE: This parameter structure is supplied as LongEPCType.udt file which can be imported while using
|="—“| the Siemens TIA portal. For other PLC vendors this User Defined Data type needs to be created manually.

Extended Long EPC Parameter Structure
This parameter is used to interpret Inventory Response when the FX9600 Long EPC Plus DAP is chosen

at the time the FX9600 Reader is configured (see Configure Various Modules on the FX9600 Reader on
page 19).
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Table 5 Extended Long EPC Parameter Structure

v Resha Data Type Offse 0
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 1
SegNo Byte 7 SegNo is incremented with each new report. Note that
same tag may be read several times and is reported
each time; SegNo is also incremented to indicate that
tag was newly read.
TagReport Struct 8 Tag info data.
SeenCount Word 8 Number 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 are 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.
TagLength 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.

_/‘ NOTE: This parameter structure is supplied as ExtLongEPCType.udt file which can be imported while
|="—“| using Siemens TIA portal. For other PLC vendors this User Defined Data type needs to be created
manually.
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Sample Inventory Response Output

Figure 19 Example Tag Inventory Response - Watch Table TIA Portal

pn_rtc » plc_1 [CPU AGDCRIly] » Watch and force tables » Watch table_1

=3 W 7R 2=
i Name Address Display format Monitor value IModify value
1 "Data_block_1".InvCmd.Command %DB1.DBBO Hex 16201 Start inventory
2 "Data_block_1".InvCmd.Handshake %DB1.DBB1 Hex 16201
3 “Data_block_1".InvCmd.EnablePreFilter “%DB1.DBB2 Hex 16200
4 “Data_block_1".5tdResp1.5tatus.SeqNo %DB1.DBB15 Hex 16#7D SeqNo incements with new tag
5 "Data_block_1".5tdResp1.TagReport.TagEpc[0] %DB1.DBB18 Hex 16#8D Tag EPC Received
6 “Data_block_1" 5tdResp1.TagReport.TagEpc[1] %DB1.DBB19 Hex 16#F0
7 “Data_block_1" StdResp1.TagReport.TagEpc[2] “%DB1.DBB20 Hex 16200
8 “Data_block_1".5tdResp1.TagReport.TagEpc[3] “%DB1.DBB21 Hex 16200
9 "Data_block_1" StdResp1.TagRepert.TagEpc[4] %DB1.DBB22 Hex 16200
10 “Data_block_1" 5tdResp1.TagReport.TagEpc[5] %DB1.DBB23 Hex 16#00
1n “Data_block_1" StdResp1.TagReport.TagEpc[6] “%DB1.DBB24 Hex 16200
12 “Data_block_1".5tdResp1.TagReport.TagEpc[7] %DB1.DBB25 Hex 16200
13 "Data_block_1" StdResp1.TagRepert.TagEpc[8] %DB1.DBB26 Hex 16200
14 "Data_block_1" 5tdResp1.TagReport.TagEpc[9] %DB1.DBB27 Hex 16#7E
15 “Data_block_1" StdResp1.TagReport.TagEpc[10] “%DE1.DBB28 Hex 16202
16 “Data_block_1" 5tdResp1.TagReport.TagEpc[11] %DEB1.DBB29 Hex 16#BF
17 ata_block_1".5tdResp1.TagRepert.TaglimeStamp.Year OB DEES0 DEC 20 year 20 => 2020
18 “Data_block_1" StdResp1.TagReport TagTimeStamp.Month *%DB1.DBB31 DEC n
19 "Data_block_1" 5tdResp1 TagReport TagTimeStamp Day 2%DEB1.DBB32 DEC 17
20 “Data_block_1".5tdResp1.TagReport.TagTimeStamp.Hour %DB1.DBB33 DEC 7
21 "Data_block_1" StdResp1.TagReport.TagTimeStamp.Minute %DEB1.DBB34 DEC 36
22 "Data_block_1" StdResp1.TagReport TagTimeStamp.Second “%DB1.DBB35 DEC 42
23 "Data_block_1" 5tdResp1 TagReport TagTimeStamp Millisecond.. %DB1.DBB36 DEC 23
24 “Data_block_1" StdResp1.TagRepert.TagTimeStamp.Millisecond.. %DB1.DBB37 DEC 7
25 "Data_block_1" 5tdResp1.TagRepert.TagLength %DB1.DBB38 DEC 12
26 “Data_block_1".5tdResp1.TagReport.Antennald *%DB1.DBB39 DEC 2
27 El "Data_block_1".5tdResp1.TagReport.RSS! Z|| %DB1.DBB40 DEC+- E‘dz
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Operation

Create Data Blocks and Variables to Use With Access Operation
Add Zebra Supplied AccessCommandType.udt and AccessResponseType.udt external files and generate
data types to use them with Data blocks.

In Data_block_2 (Figure 20), AccessCMD variable is created with data type AccessCommandType and
AccessRSP variable with AccessResponseType.

Make sure to uncheck the optimized bloc access attribute and compile Data_block_2 before using in the
Ladder diagrams.

The user can set default values various parameter as needed.

Figure 20 Data_block_2

Name Name Data type Offset Start value
- [ Program blocks i] 2 ﬂ = ¥ AccCMD "AccessComma nd'[..lﬂ.O
B Add new block 3 4a = AntennaMask DWerd 0.0 620
4 Main [OB1] |l @ = Passwod DWord 40
@ Data_block_1 [DE1] 5 4 - ByteOffset Word 8.0
| Data_block_2[DB3] 6 4@ =  ByteCount Word 10.0 620
b g System blocks 17 a = p TegEpc Array{0..63] of Byte  12.0
hd I'_* Technology objects s ST s » AccessData Struct 76.0
I’ Add new object 9 <@ . TaglLen Byte 146.0
- External source files na = Command Byte 147.0 680
¢ Add new external file 1 |a = Handshake Byte 148.0 580
@Acce::tommandType_udt 12 <@ L MemoryBank Byte 1490
AccessResponseType.udt 13 @ = EnableAccessFilter Byte 150.0
@ InventoryCommandType.udt 4@ = RespenseHandshake Byte 151.0
& StdEPCType udt 15 @|= ~ ACCRSP "AccessResponseTy..|152.0
’ Ed PLCtags 16 @ ® ¥ Status Struct 152.0
w [ig] PLC data types 17 @ . ErrorStatus Word 152.0 1680
‘:“ Add new data type 18 @ . EventMask Word 154.0 5
1| AccessCommandType 19 |- - AntennaStatusMask  Byte 156.0
Ii] AccessResponseType 20 @ 4 GPIOStatusMask Byte 157.0
K| InventoryCommandType 21 4 s SeqNo Byte 158.0
| StdEPCType 22 @ L] ResponseHeader Byte 159.0 620
= %‘,W‘at:h and force tables Y23 @0 = > TegReport Struct 160.0
v | Details view 2 |a = SeenCount Word 160.0 650
25 @ = » TagEpc Array[0..63] of Byte  162.0
26 |40 = ) TagTimeStamp Struct 226.0
27 <@ = ) AccessData Struct 2340
Name Offset D.. |28 @ s Taglength Byte 304.0 620
@ b AccCMD 100 Al a = Antennald Byte 305.0 1620
< » ACCRSP 1520 "A.l30 |40 . RSSI Byte 306.0
€  StartAccess 308.0 B... m‘ - T

w
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Access Command Ladder Diagram

The DPWR_DAT instruction is used to send data from the PLC to the FX9600 Reader.

In Figure 21, the Ladder Network7: Data_block_2.AccCMD variable holding the Access command data is
sent from the PLC to the Access Command module of the FX9600 Reader.

Figure 21 DPWR_DAT linstruction
¥  Network 7: Send Access Command From PLC to FX9600
DPWR_DAT

EN ENO
RET_VAL #ret_val

LADDR

P#DB3.DBXD.0
"Data_block_

27 AccCMD RECORD

Access Response Ladder Diagram

In Figure 22, Network 8, the Ladder Network 8: Data_block_2.ACCRSP variable holds the received tag
data in the Access Response module from the the FX9600 in the current cycle.

In Figure 22, Network 9, the Ladder Network 9: Data_block_2.ACCRSP.Status.SeqNo value, received
during the Ladder Network 8, is sent back in the Data_block_2.AccCMD. The ResponseHanshake
parameter uses the Access Command module in the next cycle of execution to the FX9600 Reader as an
acknowledgment of the Receipt access response data.

NOTE: Without receiving the acknowledgment from the PLC, the FX9600 Reader cannot send the next
response data with the updated SegNo.

NOTE: Unlike the Inventory Operation, the Access Operation is done for only one round and the result is
reported to the PLC. To repeat the Access operation, the Handshake parameter in the Access Command
must be incremented to do another round of Access operation. The Handshake value has a range of
0-127.

Figure 22 Data_block_2.ACCRSP and Data_block_2.ACCRSP.Status.SeqNo

¥  Network 8: Receive Access Response FrOm FX9600

DPRD_DAT
EN ENO
RET_VAL # ret_val

P#DB3.DBX152.0

" Data_block_
2" ACCRSP

RECORD
LADDR

! Network 9: Send Acknowledge by Copying SeqNe from Access Repsone to ResponseHandshake Of Access Command

MOVE
EN —
%DB3.DBB158 %DB3.DBB151
“Data_blodk_ . I
2° ACCRSP. :?}"535 .
Status.SegNo N ResponseHandsh

ake
3 oum
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Simple Ladder Diagram to Perform Access Operation

Figure 23 shows a sample Ladder diagram to increment the Handshake parameter when the access
operation needs to be performed by the reader. This Ladder diagram rolls-over the Handshake parameter
when it reaches 127 (0x7f).

Data_block_2.StartAccess (bool) variable can be set to True to initiate one round of the Access operation.
Data_block_2.StartAccess is set to False at the end of operation, as shown.

Each time the Access operation needs to be performed, Data_block_2.StartAccess can be set to True.

Figure 23 Sample Ladder Diagram

—-F HiF == 7 =
16#09
%DB3.DBB148
* Data_block
%DB3.DBX308.0 iy %DB3.DB)X308.0
Hand:zhake "Data_block_
TTTMGE T 2" StanAcces
| p— |
| S TR —_ e ———— JEN —— — T
L] F _:_ Iaymr : 1 L }-
H 16471 o | ]
! # roleover #Valuelers —IN I 16#09
i ! | %DB3.DBB148
i ; i " Data_block_
! i | 2".AccOMD.
! | Handshake
i |3 ouTl—
e D
|
1
1
i
I 16#09
| %DB3.DBB148
1 -
Data_block
1 _block_
| 2 asouD. — %DB3.D8)308.0
H Hand:zhake I H Data_block_
! : Sint \ 2" StarAcoess
1 i 1
T VY — g —
Byte ! I
1647F i 1
‘ol 16409 | |
%DBI.DBB148 | |
" Data_block_ : 1
27 AccOMD. ]
Handzhaks :15*09 |
—JinouTt ]

Access Command Parameter Structure

»  NOTE: This parameter structure is supplied as AccessCommandType.udt file which can be imported while

= using the Siemens TIA portal. For other PLC vendors this User Defined Data type needs to be created
manually.
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Table 6 Access Command Parameter Structure

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 needs a password for
access.

ByteOffset Word 8 Byte offset from where the memory needs to access.

ByteCount Word 10 Number of bytes to read. 0 indicates all the bytes
available.

TagEpc Byte[64] 12 EPC of the tag on which the access operation is
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

PageDatalLen Word 80 Length of access data bytes to write when using
Access Write.

PageData Byte[64] 82 Access data bytes to write when using Access Write.

TagLen Byte 146 Length if EPC tag/pattern provided.

Command Byte 147 1- Access Read

2 - Access Write

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

MemoryBank Byte 149 0 - Reserved
1-EPC

2-TID

3 - User memory

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

ResponseHandshake | Byte 151 SegNo received in the Access Response must be
copied here to be sent to the FX9600 Reader as
acknowledge, upon which the FX9600 sends the next
available data.
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Access Response Parameter Structure

NOTE: This parameter structure is supplied as AccessResponseType.udt file which can be imported while
using the Siemens TIA portal. For other PLC vendors this User Defined Data type needs to be created

manually.

Table 7 Access Response Parameter Structure

Access 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.

TagReport Struct 6 Tag info data.

SeenCount Word 6 Number of times tag was read.

TagEpc Byte[64] 8 EPC ID of the tag.
TagTimeStamp Struct 72 Date and time of the tag read.

Year Byte 72 Year 2020 is reported as 20 (after subtracting 2000).

Month Byte 73 Month
Day Byte 74 Day
Hour Byte 75 Hour
Minute Byte 76 Minute
Second Byte 77 Second
MillisecondMSB Byte 78 MSB value of millisecond.

MillisecondLSB Byte 79 LSB value of millisecond.

AccessData Struct 80 Contents of the Memory Bank accessed.

Pagelndex DWord 80 Pageilndex of the memory.

PageDatalen Word 84 Length memory data accessed.

PageData Byte[64] 86 Contents of the Memory Bank.

TagLength Byte 150 Length of EPC ID of the tag.

Antennald Byte 151 Antenna ID on which tag was read.

RSSI Byte 152 RSSI value of the tag read.

SegNo Byte 153 SegNo is incremented with each new report. Note that
the same tag may be read several times and is
reported each time; SeqNo is also incremented to
indicate that tag was newly read.

ResponseHeader Byte 154 0 - Success

1 - Tag found but Access operation failed.
2 - Tag not found and Access operation failed.
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Sample Access Response Output

Figure 24 Sample Access Response (Read Operation) Output - Watch Table TIA Portal

i MName Address Display format Monitor value
1 “Data_block_2".AccCMD.Command *%DB3.DBB147 Hex 16201 1:read, 2: write Command
2 "Data_block_2" AccCMD Handshake %DB3.DBB148 Hex 16%09 Handshake to signal start of operation
3 “Data_block_2* AccCMD.TagEpc[0] %DB3.DBB12 Hex 16%2F
4 "Data_block_2"AccCMD.TagEpc[1] %DB3.DBB13 Hex 16#22 Tags starting with 2F 22
5 “Data_block_2" AccCMD TagLen *%DB3.DBB146 Hex 16%#02
6 "Data_block_2" AccCMD.MemoryBank %DB2.DBB149 Hex 16201
7 *Data_block_2" AccCMD ByteCount %DB3.DEWI0 Hex 16#0000 Read Memory Bank EPC at
8 *Data_block_2* AccCMD.Byte Offset %DB3.DBWS Hex 16£0000 offset 0
9 *Data_block_2*.AccCMD.AccessData PageData[0] %DB3.DBB82 Hex 16200
10 | *Data_block_2* AccCMD AccessData PageData[1] %DB3.DBBS3 Hex 16200 Used to supply the data
11| | *Data_block_2" AccCMD AccessData.PageDataLen %DB3_DEWE0 Hex 1620000 while using Access write
12 *Data_block_2" ACCRSP.Status.SegNo %DB3.DBB158 DEC 2 SeqNo incremented with new data
13 “Data_block_2" ACCRSP.Status ResponseHeader %DB3.DBB159 Hex 16%00 ResponeHeader 0: Access success
p
14 “Data_block_2" ACCRSP.TagReport. AccessData.PageData[0] %DB3.DBB240 Hex 16%DE
15 “Data_block_2" ACCRSP.TagReport.AccessData.PageData[1] %DB3.DBB241 Hex 16%E8
16 | | "Data_block_2* ACCRSP TagReport AccessData PageDatal[2] %DB3.DBB242  Hex 16%34 Access Data read form the
17| | "Dete_block 27 ACCRSPTagReportAccessData PageDstal3] [E]] %DB3.DBB243 Hex [+] 16%00 memory bank of the Tag
18 “Data_block_2" ACCRSP.TagReport.AccessData PageDatalen %DB3.DBW238 DEC 16
19 "Data_block_2" ACCRSP.TagReport.TagEpc[0] %DB3.DBEB162 Hex 1682F
20 | "Deta_block_2" ACCRSP.TagReport.TagEpc(1] %DB3.DBB163 Hex 16822
21 “Data_block_2" ACCRSP.TagReport.TagEpc[2] *%DB3.DBB164 Hex 16%03
22 | "Data_block_2" ACCRSP.TagReportTagEpc([3] %DB3.DBB165 Hex 16%44 EPC of the Tag on which
23 “Data_block_2" ACCRSP.TagReport.TagEpc[4] %DB3.DBB166 Hex 16873 Access read operation was
24 | | “Data_block_2" ACCRSP.TagReport.TagEpc[5] %DB3.DBB167 Hex 16834 performed
25 “Data_block_2" ACCRSP.TagReport.TagEpc[6] %DB3.DBB168 Hex 16%C3
26 "Data_block_2" ACCRSP.TagReport.TagEpc[7] %DB3.DBEB169 Hex 16810
27 "Data_block_2".ACCRSP.TagReport.TagEpc[8] %DB3.DEB170 Hex 16#00
28 | "Deta_block_2" ACCRSP.TagReport.TagEpc(9] %DB3.DBB171 Hex 16#02
29 “Data_block_2".ACCRSP.TagReport.TagEpc[10] %DB3.DBB172 Hex 16#EA
30 "Data_block_2" ACCRSP.TagReport.TagEpc[11] %DB3.DBB173 Hex 16575
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RFID Parameters

RFID parameters can be read from or written to the FX9600 Reader using the PROFINET Acyclic Write
feature.

Each of these RFID Parameter Structures are supplied as User Defined Data Type (UDT) files with the
Zebra PROFINET Package for FX9600. These UDT files can be used to create the Data Types in the
Siemens TIA portal as shown in Perform RFID Inventory Operation. For other PLC vendors, see Table 9
and define data types accordingly.

Table 8 RFID Parameters

Index Size Name Comments
0 Record Parameter Configuration at the time of first connect
1 115 | Reader Capability<XREF> Reader capability read only
2 2 Set Active Profile Write only
2 66 Get Active Profile Name Read (use profile name Data Type)
3-34 66 Get Profile Name Read only
35-42 11 Antenna Config R/W
43 1 Delete Pre-Filter Write only
44 - 75 45 Pre-Filter R/W
76 164 | Post-filter R/W
77 27 Trigger Config R/W
78 24 GPIO Config R/W
79 8 Event Report R/W
80 22 Module Parameter Error Status Read only

43



RFID SET/GET Parameter

RFID Capabilities

Table 9 Reader Capability

Reader Capability Data Type Offset Comments
ReaderID Byte[32] 0 Reader ID in (ASCII String)
FirmwareVersion Byte[32] 32 Firmware version (ASCII 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

Record Parameter Index 1
Length of Record Parameter: 115 (Bytes)
Set/Get Parameters

Profile

Table 10 Set Active Profile

Set Active Profile Data Type Offset Comments

Profile Index _ Profile Index (can be obtained from FX9600 Web pages)

Record Parameter Index 2
Length of Record Parameter: 2 (Bytes)

Table 11 Get Active Profile Name

Profile Name Data Type Comments
ProfileNameLen Word 0 Length of Profile Name String
ProfileName Byte[64] 2 Profile Name String

Record Parameter Index 2

Length of Record Parameter: 66 (Bytes)
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Table 12 Get Profile Name

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

Record Parameter Index 3 - 34

Length of Record Parameter: 66 (Bytes)

Antenna Config

Table 13 Antenna Config

Antenna Config Data Type Offset Comments Default
PowerLevel 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, State B=1, AB FLIP=2 0
Session Byte 8 S0=0, S1=1, S2=2, S3=3 1
Sel Byte 9 Asserted=0, Deasserted=1, SL ALL=2 2
Antennald Byte 10 0-8, 0=All Antenna 0

Antenna Config Parameter can be Read from or Written to FX9600 Reader.

Record Parameter Index 35 - 42
Length of Record Parameter: 11 (Bytes)

Delete Pre-Filter

Table 14 Delete Pre-Filter
Delete Pre-Filter Data Type Offset Comments

Pre-Filter ID _ Delete Pre-Filter (1 -32)

Record Parameter Index 43
Length of Record Parameter: 1 (Bytes)
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Pre-Filter Config

Table 15 Pre-Filter Config

Pre-Filter Data Type Offset 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 Select Command Section under C1G2
Specification

(https://www.gs1.org/sites/default/files/docs/epc/uhfcig
2 1 2 0O-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
Length of Record Parameter: 45 (Bytes)

Post-Filter Config

Table 16 Post-Filter Config

PO B PData DE O B O
TagPatternA Struct 0 Pattern A parameters.
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 parameters.
Bitoffset Word 80 Bit offset from where tag pattern begins.
TagPatternBitCount Word 82 Length tag pattern in number of bits.

Record Parameter Index 76
Length of Record Parameter: 164 (Bytes)

NOTE:
Post Filter applied takes affect when the Inventory operation is performed with EnablePostFilter set to a non-zero value
in the Inventory Command parameter.
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Table 16 Post-Filter Config (Continued)

Post-Filter Data Type Offset Comments
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

Record Parameter Index 76
Length of Record Parameter: 164 (Bytes)

NOTE:
Post Filter applied takes affect when the Inventory operation is performed with EnablePostFilter set to a non-zero value
in the Inventory Command parameter.

Trigger Config

Table 17 Trigger Config
Data Offse

Trigger Config Type t Comments Default

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

Record Parameter Index 77
Length of Record Parameter: 27 (Bytes)

47



RFID SET/GET Parameter

Table 17 Trigger Config (Continued)
Data Offse

Trigger Config Type t Comments Default

Count Word 18 Used when stop trigger is tag observations or | 1
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 Report TagEventsin | 0
the Extended standard and Long Inventory
Response modules).

Record Parameter Index 77
Length of Record Parameter: 27 (Bytes)
GPIO Config

Table 18 GPIO Config

PO 0 0 Pata pe O e O
ConfigGPI1 Struct 0
Enable Byte 0 R: Shows status
W: Enable GPIO events
State Byte 1 R: Shows state
W: Ignore
Set Byte 2 W: 0 ignore this update
W: 1 set this update
Pad Byte 3 W: Ignore
ConfigGPI2 Struct 4
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Table 18 GPIO Config (Continued)

GPIO Config Data Type Offset Comments
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 state
W: Ignore
Set Byte 10 W: 0 ignore this update
W: 1 set this update
Pad Byte 11 W: Ignore
ConfigGPl4 Struct 12
Enable Byte 12 R: Shows status
W: Enable GPIO events
State Byte 13 R: Shows state
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
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

R: Implies while Reading
W: Implies while Writing

Record Parameter Index 78
Length of Record Parameter: 24 Bytes (12 words)
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Table 18 GPIO Config (Continued)

GPIO Config Data Type Offset Comments
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: Implies while Reading
W: Implies while Writing

Record Parameter Index 78
Length of Record Parameter: 24 Bytes (12 words)

Event Report

EventMask is reported in Inventory Response and Access Command Response data, periodically. See
Inventory Response Parameter Structure on page 31 Access Response Parameter Structure on page 41.

Each bit in EventMask is used to identify the corresponding EventType (see Event Mask on page 55). For
example: EventMask value 4 corresponds to bit number 3 (the bit number set). In Table 21 on page 55, bit
number 3 corresponds to Antenna_Event and its EventType value is 3.

Set the Event Report parameter to FX9600 with required EventType parameter for which 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.

The Get Event Report parameter from the FX9600 Reader, and the values corresponding to the
EventType set above, are reported if the event occurred on the FX9600 Reader.

Table 19 Event Report

Event Report Data Type Offset Comments
EventType Byte 0 W: 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

Record Parameter Index 79
Length of Record Parameter: 8 (Bytes)
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Module Parameter Error Status

Module parameters are set during the establishment of the connection described in Module Parameters
Configuration. This record parameter can be read to check if there were any errors reported during the
configuration.

NOTE: Module properties are set on Inventory Command and the Access Command module. Select the
= correct module name in the ID parameter of the RDREC function block.

Table 20 Module Parameter Error Status

Module Psatr;:ltrl:l:ter Error 'II?;:)Z Offset e
ActiveProfileConfigStatus Word 0 Profile Config Error Status
AntennaConfigStatus_0_1 Word 2 Antenna 0 (all) or 1 Config Error Status
AntennaConfigStatus_2 Word 4 Antenna 2 Config Error Status
AntennaConfigStatus_3 Word 6 Antenna 3 Config Error Status
AntennaConfigStatus_4 Word 8 Antenna 4 Config Error Status
AntennaConfigStatus_5 Word 10 Antenna 5 Config Error Status
AntennaConfigStatus_6 Word 12 Antenna 6 Config Error Status
AntennaConfigStatus_7 Word 14 Antenna 7 Config Error Status
AntennaConfigStatus_8 Word 16 Antenna 8 Config Error Status
PreFilterConfigStatus Word 18 Pre-Filter ID 1 Config Error Status
TriggerConfigStatus Word 20 Trigger Config Error Status

Record Parameter Index 80
Length of Record Parameter: 22 (Bytes)

Sample Ladder Diagram to Set/Get RFID Parameters

Figure 25 shows and example Antenna Config parameter.

To create the data type, add the external AntennaConfig.udt data type file supplied by Zebra; right click
and select Generate from blocks from source.

Create the data block and add variables for the Set and Get Antenna Config operations as shown in the
below.
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Figure 25 Antenna Config Parameter
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Ladder Diagram to Read Parameter from the FX9600 Reader

The RDREC function block is used to read parameters from PROFINET devices.

Create the Ladder diagram shown in Figure 26 to read the Antenna Config parameter from the FX9600.

The ID parameter can be set to either the Inventory Command or Access Command module. From the

RFID Parameters on page 43, Index is set to 35 (Antenna ID 0), the MLEN parameter is set to 11 (length in
bytes for Antenna Config parameter) and Record parameter is set to the Data_block_3.GetAntennaConfig
variable as created in previous step.

When the Data_block_3.EnableRead is set to True, RDREC function block reads the parameter from the
FX9600 Reader and copies the contents to the Data_block_3.GetAntennaConfig variable and
Data_block_3. EnableRead is set to False by Reset function.
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Figure 26 Ladder Diagram Example - Read Parameter from the FX9600 Reader
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Ladder Diagram to Write Parameter to PROFINET Devices

WRREC function block is used to write parameters to the PROFINET devices.
Create the Ladder diagram shown Figure 27 to write the Antenna Config parameter from FX9600

ID parameter can set to either Inventory Command or Access Command module. From the RFID
Parameters on page 43 Index is set to 35 (Antenna ID 0) and Record parameter is set to the
Data_block_3.SetAntennaConfig variable created above.

When the Data_block_3.EnableWrite is set to True, contents of Data_block_3.SetAntennaConfig variable
is sent to the FX9600 Reader by the WRREC function block and Data_block_3. EnableWrite is set to False
by the Reset function.
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Figure 27 Ladder Diagram Example - Write Parameter from the FX9600 Reader
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Error Codes

Alarms

Antenna Disconnect Alarm

The FX9600 Reader reports an Antenna Disconnect alarm when one of the antennas connected to the
device is disconnected, faulty or loose.

The alarm returns to normal when the required antenna is connected firmly back to device.

RFID Reader Exception

When the RFID radio in the FX9600 Reader malfunctions, an RFID Reader Exception alarm is reported.

The FX9600 Reader must be power cycled (restarted) to recover from this fault to continue with the
operation.

RFID Disconnect

The FX9600 Reader reports RFID Disconnect alarm when the RFID radio malfunctions.

The Reader must be power cycled (restarted) to recover from this fault to continue with the operation.

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 FX9600 by using the Event Report RFID parameter.

Table 21 Event Mask Descriptions
Event Mask Bit

NIRET Event Name EventType
0 GPI_EVENT 0
1 TAG_DATA_EVENT 1
2 BUFFER_FULL_WARNING_EVENT 2
3 ANTENNA_EVENT 3
4 INVENTORY_START_EVENT 4
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Table 21 Event Mask Descriptions
Event Mask Bit

NIaET Event Name EventType
5 INVENTORY_STOP_EVENT 5
6 ACCESS_START_EVENT 6
7 ACCESS_STOP_EVENT 7
8 DISCONNECTION_EVENT 8
9 BUFFER_FULL_EVENT 9
10 NXP_EAS_ALARM_EVENT 10
11 READER_EXCEPTION_EVENT 11
13 DEBUG_INFO_EVENT 13
14 TEMPERATURE_ALARM_EVENT 14

RFID Error Codes

Table 22 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
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Table 22 RFID Error Codes (Continued)

Error Code Error Type

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

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
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Table 22 RFID Error Codes (Continued)

Error Code Error Type

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

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 32 Pre-Filters. Pre-Filter 1 is provided through Module Parameters

Configuration. Remaining Pre-Filters from 2 - 32 can only be accessed using PROFINET Acyclic
Read/Write commands.

Report Tags That Match Pattern

In Table 23 and Table 24, Antenna config parameter values and Pre-Filter Config parameter values are
shown to apply a filter to the report only tag EPCs that begins with 2F 22.

Table 23 Antenna Config Parameters - Report Tags

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 antennae

Table 24 Pre-Filter Config Parameters - Report Tags

Pre-Filter Data 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 only starts
after these 4 Bytes. Therefore, offset is 32.

Tagpattern Byte[36] 2F, 22,00, 00, .. | Tag EPC begins with pattern 2F, 22

Action Byte 0 0 (INV_A_NOT_INV_B refer 0 — 7 Refer Select
Command Section under C1G2
Specification) to Report tags with this
pattern.
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Table 24 Pre-Filter Config Parameters - Report Tags (Continued)

Pre-Filter Data Type Value Comments
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 antennae
PreFilterID Byte 2 Using Pre-Filter Id 2

Ignore Tags That Match Pattern

In Table 25 and Table 26, Antenna config parameter values and Pre-Filter Config parameter values are
shown to apply a filter to not report tag EPCs that begins with 8D FO.

Table 25 Antenna Config Parameters - Ignore Tags

Antenna Config Data Type Value Comments
PowerlLevel 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

Table 26 Pre-Filter Config Parameters - Report Tags

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 only starts
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_B_NOT_INV_A refer 0 — 7 Refer Select
Command Section under C1G2 Specification)
to Report tags with this Pattern.

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

PreFilterlD Byte 2 Using Pre-Filter Id 2

»  NOTE: The user can customize this example by keeping the parameter values in bold text as shown and
= the remaining parameter values can be changed. For example, choose a memory bank other than EPC,
select a particular antenna or change the Power or RF Mode Index.
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The applied Pre-Filter takes effect when the Inventory operation is performed with EnablePreFilter set to a
non-zero value in the Inventory Command parameter.

Reading Only Unique EPC Tags

With the default trigger setting, the FX9600 Reader reports each time tag EPC is read. The tag which is
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 or 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 conveyer belt and are 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 the tagged item is moving and goes out of antenna visibility within
30 seconds, each tag is reported only once.

Table 27 Trigger Config - Read Only Unique EPC Tags

. . Data Default
Trigger Config Type Offset Values Comments

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

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

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

PeriodicReportDuration | DWord | 12 30 30 = report once every 30 second

TagEventTimeOut Word 16 0 Tag Event Timeout (millisecond)

Count Word 18 0 Used when stop trigger is "tag
Observations" or "n attempts"

StartTriggerType Byte 20 0 0 = Immediate

StartGPIPortNumber Byte 21 0 GPI pin number

StartEventType Byte 22 0 0 = High to low

StopTriggerType Byte 23 0 0 = Immediate

StopGPIPortNumber Byte 24 0 GPI pin number

StopEventType Byte 25 0 0 = High to low

EnableTagEvent Byte 26 0 Enables tag events (Reports TagEvents in
the extended standard and long Inventory
Response modules)




Appendix

Memory Estimation for Cyclic Data Exchange

Table 28 describes the sizes of various modules and sub-modules available with the FX9600 device for
cyclic data exchange with PLC.

Table 28 Module and Sub-module Sizes

Module Name Sub Module Name Size (Bytes) Data Direction
Inventory Command 8 PLC to Device
Standard EPC MODULE | Standard EPC Tags 33 Device to PLC

Handshake 1 PLC to Device
Extended Standard EPC | Extended Standard 44 Device to PLC
MODULE EPC Tags

Handshake 1 PLC to Device
Long EPC MODULE Long EPC Tags 85 Device to PLC

Handshake 1 PLC to Device
Extended Long EPC Extended Long EPC 96 Device to PLC
MODULE Tags

Handshake 1 PLC to Device
Access Access Command 152 PLC to Device
Command/Response Access Response 155 Device to PLC

To estimate memory requirements on PLC, see the example in Figure 28 where Access
Command/Response, Inventory Command and 2 Standard EPC Modules are configured.

Figure 28 Memory Estimate Example

pn_rtc » Ungrouped devices » fx9600 [FX9600 Standard EPC]

‘; Topology view @ Network view Hﬂ‘ Device view \_
gt [£9600 [Fx9600 standard EPQ=] 5 BN g H 11| @ & = Device overview |
= = Al
= Y2 - Module Rack
;l v #9600 o ~
¥ Interface o
, ~ Access CommandiResponse.. 0 -
5 Access Command o 1
! Access Response o —
— I Inventory Command_1 ]
- * Standard EPC Module_1 0
Standard EPC Tags o
. HandShake 0
~ Standard EPC Module_2 1]
Standard EPC Tags o |
_tl HandShake 0o -]
<[ m 3] [100% *] —5— (<] ] ] 3]

Total Output Memory (Q Addresses) can be calculated as follows:
Total Q Address = Access Command + Inventory Command + 2 * Handshake
Total Q Address =152 +8 + 2 * 1
Total Q Address = 162
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Total Input Memory (I Addresses) can be calculated as follows:
Total | Address = Access Response + 2 * Standard EPC Tags
Total | Address = 155 + 2 * 33
Total | Address = 221

Ensure that the required total Q Address and | Address are free and available for use on the PLC to use
required module configuration.
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