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About This Guide

Introduction

This Workabout Pro4 RFID Integrator Guide provides the unique set up and operating procedures for the
Workabout Pro4 RFID mobile computers.

\/ NOTE Screens and windows pictured in this guide are samples and may differ from actual screens.

Configurations

All Workabout Pro4 models support the following features:
¢ Windows Embedded Hand-held 6.5 and CE 6.0
* 512 MB RAM /4GB Flash
¢ Alphanumeric keypad (long models) / QWERTY or numeric (short models)
¢ Color display
e WLAN 802.11 a/b/g/n radio
¢ Bluetooth
¢ Optional WWAN Radio
e Optional GPS
¢ Optional Scanner / Imager / Camera
This guide covers the following options:
Model Number Country Support Power* Antenna Type

WA9901 Worldwide 1TW Linear
WAQ9902 Europe 0.5wW Linear
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Model Number Country Support Power* Antenna Type
WA9903 Worldwide 1w Circular
WA9904 Europe 05w Circular

*Note: In presence of others radios running and depending on temperature, it may not be possible to reach
maximum output power.

Chapter Descriptions

Topics covered in this guide are as follows:

e Chapter 1, Getting Started provides an overview of RFID technology and components and a description of
the Workabout Pro4 RFID mobile computer and features.

e Chapter 2, Updating the RFID Firmware describes how to update the device image and radio firmware.
e Chapter 3, MobileRFID Functionality includes information on configuring the RFID radio and reading tags.

e Chapter 4, RFID Sample Application provides information on the RFID sample application and how to use it
to assist in custom application development.

e Chapter 5, Tag Locator provides information on the application used to detect the location of a tag.
e Chapter 6, Troubleshooting describes Workabout Pro4 RFID mobile computer troubleshooting procedures.
e Appendix A, Technical Specifications includes the technical specifications for the reader.

¢ Appendix B, RFID APIs provides a reference for information on supported RFID APIs.

Notational Conventions

The following conventions are used in this document:

* “Mobile computer” or “reader” refers to the Workabout Pro4 RFID mobile computer.

¢ |[talics are used to highlight the following:
¢ Chapters and sections in this and related documents
» Dialog box, window, links, software names, and screen names
¢ Drop-down list, columns and list box names
* Check box and radio button names
¢ Icons on a screen

¢ 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
¢ Button names on a screen
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e Bullets (*) indicate:
e Action items
e Lists of alternatives
» Lists of required steps that are not necessarily sequential.

e Sequential lists (e.g., those that describe step-by-step procedures) appear as numbered lists.

Related Documents and Software

The following documents provide more information about the reader.
e Workabout Pro4 Hand-Held Computer Quick Start Guide, p/n 8000297
e Workabout Pro4 Hand-Held Computer Regulatory Guide, p/n 8000296
¢ Microsoft Applications for Windows Mobile 6 User Guide, p/n 72E-108299-xx
¢ Application Guide for Mobility Devices, p/n 72E-68902-xx
¢ Wireless Fusion Enterprise Mobility Suite User Guide for Version 3.00, p/n 72E-122495-xx
* Mobility Services Platform 3.2 User Guide, p/n 72E-100158-xx

For the latest version of guides, go to: http://www.zebra.com/support.

Service Information

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

When contacting support, please have the following information available:
e Serial number of the unit
¢ Model number or product name
e Software type and version number
Zebra responds to calls by e-mail, telephone or fax within the time limits set forth in service agreements.

If your problem cannot be solved by Zebra support, you may need to return your equipment for servicing and will
be given specific directions. Zebra is not responsible for any damages incurred during shipment if the approved
shipping container is not used. Shipping the units improperly can possibly void the warranty.

If you purchased your business product from a Zebra business partner, please contact that business partner for
support.


http://supportcentral.motorola.com
http://supportcentral.motorola.com




Chapter 1 Getting Started

Introduction

This chapter provides an overview of RFID technology and components, and describes the Workabout Pro4 RFID
mobile computer and its features.

RFID Technology Overview

RFID (Radio Frequency ldentification) is an advanced automatic identification (Auto ID) technology that uses radio
frequency signals to identify tagged items. An RFID tag contains a circuit that can store data. This data may be
pre-encoded or can be encoded in the field. The tags come in a variety of shapes and sizes.

To read a tag the mobile computer sends out radio frequency waves using its integrated antenna. This RF field
powers and charges the tags, which are tuned to receive radio waves. The tags use this power to modulate the
carrier signal. The reader interprets the modulated signal and converts the data to a format for computer storage.
The computer application translates the data into an understandable format.

Wireless LAN/

Tags RF Wave and -, ) BT/ActiveSync
Response A .
*
2

Mobile Computer

Host Computer

Figure 1-1 RFID System Elements
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RFID Components

Zebra RFID solutions offer low cost, long read range, and a high read rate. These features provide real time
end-to-end visibility of products and assets in the factory, distribution center, retail outlet, or other facility. The
Workabout Pro4 RFID system consists of the following components:

¢ Silicon-based RFID tags that attach to retail products, vehicles, trailers, containers, pallets, boxes, etc.
* An integrated antenna that supports applications such as item level tracking and asset tracking.
* An embedded radio module that powers and communicates with tags for data capture and provides host
connectivity for data migration.
Tags

Tags contain embedded chips that store unique information. Available in various shapes and sizes, tags, often
called transponders, receive and respond to data requests. Tags require power to send data.

There are several categories of tags based on the protocol they support, read/write memory, and power options:

¢ Active RFID tags are powered by internal light-weight batteries, and also use these batteries to broadcast
radio waves to the reader.

e Semi-passive RFID tags are also powered by internal light-weight batteries, but draw broadcasting power
from the reader.

¢ Passive RFID tags are powered by a reader-generated RF field. These tags are much lighter and less
expensive than active tags, and are typically applied to less expensive goods.

Antenna

Antennas transmit and receive radio frequency signals.

Radio Module

The radio module communicates with the tags and transfers the data to a host computer. It also provides features
such as filtering, CRC check, and tag writing. The Workabout Pro4 RFID mobile computer supports standard RFID
tags as described by EPCGlobal™ Class 1 Gen2 protocol.
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Workabout Pro4 RFID Mobile Computer

The Zebra Workabout Pro4 RFID mobile computer includes an intelligent C1G2 UHF RFID reader with RFID read
performance that provides real-time, seamless EPC-compliant tags processing. Workabout Pro4 RFID mobile
computers are designed for indoor inventory management and asset tracking applications, and can host
third-party, customer-driven embedded applications. Features include:

¢ |SO 18000-6C standard (EPC Class 1 Gen 2)

* Read, write, kill, lock, block write/block erase, and permalock functionality
¢ Alphanumeric keypad (long models) / QWERTY or numeric (short models)
¢ Color display

¢ Orientation-insensitive integrated external antenna

« Windows® Embedded Hand-held 6.5 and CE 6.0

e WLAN 802.11 a/b/g/n wireless connectivity

¢ Application-specific setup for ease of installation

¢ Low Level Reader Protocol (LLRP)

e Sample application and support for custom or third-party applications

e RFID API support

¢ Event and tag management support

Figure 1-2 Workabout Pro4 RFID Mobile Computer

The Workabout Pro4 RFID mobile computer provides a wide range of features that enable implementation of
complete, high-performance, intelligent RFID solutions.
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Reading Tags

To read RFID tags:

1.
2,

Remove the Workabout Pro4 from AC power and ensure the LLRP icon is green.

Use an RFID reader application to enable tag reading. For a sample application, browse to the Workabout
Pro4 Application directory and select RFID3Sample6.exe. See Chapter 4, RFID Sample Application.

Aim the mobile computer at the tag, oriented horizontally or vertically depending on the tag orientation. The
distance between the tag and the antenna is the approximate read range.

Press the trigger within the application to interrogate all RFID tags within the radio frequency (RF) field of view
and capture data from each new tag found. Release the trigger to stop interrogating tags.



Chapter 2 Updating the RFID Firmware

Introduction

This chapter lists contact information to assist you with RFID Firmware updates.

Updating the RFID Firmware

The RFID_FLASH utility, used to update the RFID firmware, is no longer provided. For related issues, contact
Zebra support: https://portal.zebra.com/Support/US-EN?WT.mc_id=support






Chapter 3 MobileRFID Functionality

Introduction

MobileRFID is an RFID server application that runs in the background on the mobile computer. The MobileRFID
icon appears in the system tray. This chapter includes information on using and configuring MobileRFID.

@ of2 & 2:22

htobile RFID

Figure 3-1 MobileRFID Icon
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MobileRFID Icons

The MobileRFID icon indicates RFID radio status as described in Table 3-1.

Table 3-1 MobileRFID Icon Indicators

Icon Indication

Y/ RFID running, radio on.
(34
A,

RFID running, (radio off/not enough power).

)
N | &

RFID stopped (radio not found/battery critical/stopped from user interface).

)
\ X
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MobileRFID Menu

If using RFID as the Windows default home screen, tap the RFID panel, then tap the Settings button.

&F oS @m 12:18 otorola

music m

_ Running @
getting started Run/Stop RFID Z

MobileRFID version 1.02.04

RFI D - o | Configure RFID
Yiew f{Change LLRF Server Client Settings,
connectvity status

Running Configure Region

Yie f{Change Regulatory Settings

12: 18 i About

N Yiew version of RFID, Firmware, OEM
Wi-Fi: Off
Motorols REID a:apysrrghr (C) 2009-10,

Figure 3-2 MobileRFID Home Window and Settings Window

If not using RFID as the Windows default home screen, tap the MobileRFID icon in the system tray. A menu
appears.

& o< @ 6:51

Configure Region

Configure RFID

Stop

About

Figure 3-3 MobileRFID Icon Menu
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Configure Region

Upon Startup

After upgrading the mobile computer, the following window appears on startup.

o - & s5as

getting started S e

ff..:%' RFTD RiinninA

Fegion no ok ’
You need to set vour region

before starting RFIC
Cperation

o Wi-ri: uirr

e-mail

Figure 3-4 Country Not Set Window

1. Tap OK. When no country is selected, the Region Configuration window appears.

Region Configuration

Region of Operation United States &
Singapore
Taiwan
Thailand

I nited States
LrLiguiay
Yietam

Communicaton Standard

Apply

Figure 3-5 Region Configuration Window
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2. Select the region of operation and communication standard as allowed by the regulatory standards of that
country/region from the drop-down menus. The following warning message appears.

|UI I JI

arning

Comi Selecting a region different

from the country of use is
illegal.
Please Confirm

Yes ][ No ]

Figure 3-6 Region Selection Warning Message

3. Tap Yes to confirm. A window appears indicating success.

Slccess

Com

Region of Operation is set to
United States
Communication Standard is
set to S FCC 15

Apply

Figure 3-7 Region Selection Success Window
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After Startup
If not done at startup, set the regulatory region as follows:
1. Invoke the MobileRFID menu, then tap Configure Region.

2. In the Region Configuration window, select a region from the Region of Operation drop-down menu.

Region Configuration

Region of Operation United States @
Singapore
Taiwan
Thailand
United States
LrLiguiay
Yietnam

Communicaton Standard

Apply

Figure 3-8 Region Configuration Window

3. Tap Yes on the warning window that appears. A confirmation window appears upon successful completion.

Region Configuration

Region of Operation |United States [+]]

Reqgion of Operation is set to
United States
Communication Standard is
set to LS FCC 15

Figure 3-9 Region Selection Success Window

4. Tap OK.



MobileRFID Functionality 3-7

Configure RFID

RFID is in Server Mode by default. To configure RFID to operate in Client Mode:
1. Invoke the MobileRFID menu, then tap Configure RFID.

LLRP Configuration &} o @ 6:40

Cliert Mode |:|

LLRF Fort S054

server [P

=tatus Mo Cormecton

Conmect

Apphy

Figure 3-10 RFID Configuration Window

2. Select the Client Mode check box.

3. Inthe LLRP Port field, enter the port number on which the server waits for the RFID client to communicate. The
default is 5084.

4. In the Server IP field, enter the server IP for the remote host to which RFID communicates as a client.
5. Tap Apply.

6. Tap OK to close the window.
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Version Information

To view software version information for the RFID application, invoke the MobileRFID menu, then tap About.

About MobileRFID  &* Y << (& 15:16

0 Motorola MobileRFID
Copyright (C) 2014
All Rights Reserved
Mobile RFID 1.0.40571
Radio Library Version 22.5

Radio Firmware Version 2.0.50

Radio OEM Data Version ~ 2.0.50

Figure 3-11 About MobileRFID Window

This window displays the MobileRFID application version, radio library version, radio firmware version, and radio
OEM data version.

‘/ NOTE The version information in Figure 3-11 may differ from the information on the actual mobile computer screen.

Run/Stop RFID

To stop RFID service tap Stop in MobileRFID menu. This frees the RFID radio.

Motorola & o @ 12:19
mMobileRFID version 1.02.04
r‘
Run/Stop RFID o/,
Configure RFID

Yiewy [ Change LLRF Server /Clent Settings,
connectvity stafls

Configure Region
Wiewy /Change Regulatory Settings

About
wien wersion of RFID, Firmware, GEM

Motorola RFID .r:a,.:::mgﬁr () 2009-10,

Figure 3-12 RFID Stopped

To restart RFID, tap Run in MobileRFID menu.
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Battery Configuration

The option to configure battery life/performance is available from version 1.0.40535 of the Workabout Pro4
software.

The configure performance option is used to manage battery life of the Workabout Pro4. There are five different

preconfigured settings to balance between read-performance and battery life. Battery life will be maximum when
the slider bar is kept to the left-most. The device will perform at maximum performance efficiency when the slider
bar is kept to the right-most. By default, the slider bar is set at the center.

All settings made using this option can be overwritten using RFID3 API configuration settings.

RFID Settings Performance Setting ¢." - @& 10:56
Runn ng (i J) Max Battery Max Performance
Runy/Stop RFID
Configure RFID : ' : : '
Wiew fChanige LLRP Server [Client Settings, I ﬂ
COrnect s
Antenna 1 Antenna 2
Configure Performance l:l
View Change Performance Settings |
Apply Cance
Configure Region
view {Change Regulatory Settings
' = z ' i Please exit and relaunch user application after
About changing the performance setting
Motorola Mobile RFID 3.2,6004

Figure 3-13 Battery Performance Configuration

Smart Power Management Implementation

A smart power management algorithm (SPM) was also developed on top of the battery configuration. The main
purpose of this algorithm is to optimize the trade-off between battery life and performances to offer the best RFID
performances handled by WAP4 platform in real time.

This SPM algorithm will define the maximum RFID output power usable by WAP4 depending on following
parameters:

e Battery depletion level
e Battery temperature
e WWAN

é IMPORTANT  Scanner power impact is not detailed in this section as it is not recommended to trig both the

scanner and RFID simultaneously. This operation is prevented at the OS level and users
should not bypass this restriction.
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Battery Depletion Impact

The following graph illustrates the impact of battery depletion. It defines the maximum RFID output power that the
Workabout Pro4 platform can handle in normal temperature operating mode (+0°C to +40°C). Due to Li-lon
chemistry, as the battery charge level goes down, the percentage of available current decreases.

Effect of battery depletion

% available current

110

100

90
80 z’%
N\

3
‘g 70
24dbm
é 60 ‘ | 1
E \
2 s
B
3
o 0
o
8 3
2 No RFID \
>
< 20 \
10
0
100 90 80 70 60 50 40 30 20 10 0

Battery charge level (% of max)

Figure 3-14 Battery Depletion Graph

\/ NOTE As indicated in the graph above, RFID cannot operate below 20% battery capacity. Users must charge
the battery or replace it to continue RFID operation.
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Battery Temperature Impact

The following graph illustrates the impact of battery temperature on available current and maximum usable RFID
output power. A Li-lon battery operating either below or above the temperature range — below 0°C or above 40°C —
cannot supply the same current as it can within the allowable temperature range. When outside the temperature
range, RFID cannot operate at 30 dBm; RFID output power is scaled down in case of extreme temperatures
according to the graph below:

Effect of Battery temperature

== Available current (% of max)

110

80 |
70
60
50
40
30

20

oV | ] \

-35-30-25-20-15-10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

o
=}

24dbm

Available current (% of max)

Temperature (°C)

Figure 3-15 Battery Temperature Graph

\/ NOTE As indicated in the graph above, RFID is not usable below -17°C and above 57°C (Workabout Pro4
maximum operating temperature is +50°C which overrides RFID maximum operating temperature).
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WWAN Impact

Turning ON WWAN reduces the remaining current available for the RFID option; in fact, RFID maximum output
power is impacted. With WWAN ON, RFID is not usable below 50% battery, but it is still usable at 24 dBm
maximum the remainder of the time.

Effect of battery depletion when WWAN is ON

% available currentwith WWAN ON

110

[0
E - 87%
g 70
‘g 60 . . e —— udbm 4
s ———
g so
2w AN
L \
3:'! N\

0 No RFID N\
20

100 =] 80 70 60 50 40 30 20 10 0

Charge Level (% of Full)

Figure 3-16 Battery Depletion Graph when WWAN is ON

IMPORTANT  All the parameters listed above are cumulative. If WWAN is ON at low temperatures, RFID is
A not likely to operate.
If the RFID is prevented from operating due to insufficient power, a message like the one
below is displayed in the RFID Settings screen.



Figure 3-17 Not Enough Power

RFID Settings o

Running: Not Enough Power @
Run/Stop RFID 4

Configure RFID
View/Change LLRP Server/Client Settings,
connectivity satus

Configure Performance
View/Change Performance Settings

Configure Region
View/Change Regulatory Settings

About @

Motorola Mobile RFID 2.0.0
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Chapter 4 RFID Sample Application

Introduction

The RFID Application CS_RFID3Sample6.exe provides an overview of how the application works and assists
application developers in developing custom applications.

The mobile computer can read, write, lock, kill, and program Gen2 tags. Each tag contains the EPC number

(64 or 96 bits), CRC, and kill code. The mobile computer can also collect data by decoding in-range EPC Gen2
RFID tags.

Initiating the trigger button within the sample application causes the mobile computer to interrogate all RFID tags
within the radio frequency (RF) field of view. The reader captures data from each new tag and adds it to the list box
in the EPC ID window. Release the trigger to stop interrogating tags.
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Launching the RFID Sample Application

Select RFID Demo in the Start menu to start the RFID sample application.

Start & of2 @ 12:22

B 'S

BTScannerCtPansl T MSP Agent

Modern Link //'—
@

)

RFIC Derno

Rermmote Desktop
Makilg:

X

127.0.0.1 3 & 4 & 10:02

Figure 4-1 RFID Demo Icon

Trigger Off ] |:|Tag Events
EPC ID | ant | ct |

Connected
Total Read
Tags: 0(0) Time: 058es

Figure 4-2 RFID Sample Application Window
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In the sample application window:

* Press the trigger within the application to initiate the tag read. Release the trigger to terminate tag reading.

¢ Use the Mem Bank drop-down to select a tag memory bank to read. The default memory bank is EPC
(None). Other options are TID, Reserved, and User.

Connection

Tap Connection to display the reader IP and port number.

Connection oF of2 @m 7:25

Host Mame/Reader TP ||12}‘,|:|,|:|,1 |

Port | S84 |

Disconnect

Figure 4-3 Connection Window

Select Disconnect to disconnect the reader.
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Capabilities

Select Menu > Capabilities to view the capabilities of the connected reader.

o

Capabilities

o< @@ 7:26

Zapability WallLie

Reader IT F3150s000B0S,,,
Fir mware Yersion 1.02.04

Model Mame 3190

Mo, of Antennas 2

Mo, of GFI

1
Mo, of GPIO 0

Max Ops in Access Segue.., &

Maz Mo, Of Pre-Filkers 3

Country Code 240
Communicaton Standard S _FCC FART 15
UTE Clock, True

Figure 4-4 Capabilities Window

Configuration Menu Options

The Configuration menu includes the following options:
e Tag Storage Settings
e Antenna
¢ RF Mode
¢ Singulation
¢ Power On/Off Radio

* Reset to Factory Defaults
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Tag Storage Settings

Select Menu > Config > Tag Storage Settings to view/configure tag storage settings.

Tag Storage Settings A5 &% o2 @m 2:42

Maximum Tag Count |54 |
Max Tag ID Length (Byhes) |12 |
Max Size of Memory Bank |54 |
(Bytes)

Apply

Figure 4-5 Tag Storage Settings Window

This window includes the following fields:
* Maximum Tag Count - The maximum number of tags to store in the DLL.
* Max Tag ID Length - The maximum tag length.
* Max Size of Memory Bank - Storage to allocate for the memory bank's data.

e Apply - Select to apply the configuration changes.
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Antenna

Select Menu > Config > Antenna to view/configure the antenna.
Antenna Config 4'::." 45 m 7:27

Lrtenna 1D 2

Receive Sensiivity (dB) |0

Transmit Power (dBm) |2700

Hop Table Index | 1

915750, 915250, 903250, 926750,
926250, 904250, 927250, 920250,

Figure 4-6 Antenna Configuration Window

This window includes the following fields:

¢ Antenna ID - Selecting an antenna ID updates the configuration values in the other fields.
* Receive Sensitivity (dB) - Lists the reader-supported values for the selected antenna.

* Transmit Power (dBm) - Lists the reader-supported values for the selected antenna.

¢ Hop Table Index - Updates the Hop Frequency list with its corresponding frequencies.

e Apply - Select to apply the configuration changes.
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RF Mode

Select Menu > Config > RF Mode to view/configure the RF mode for each antenna.

RF Mode & o2 @ 7:29
Anterna 10 |1 E”

Tari value 0

RF Mode Tabl
Farameter | WalLie

Mode Identfier 15

DR CR_&4 3

Bdr & 2500 —
I MY 4

Apply

Figure 4-7 RF Mode Window

This window includes the following fields:
* Antenna ID - Selecting an antenna ID updates the configuration values in the other fields.
* Tari Value - TARI specified in nsec.
* RF Mode Table - RF mode table configured for the current antenna.

e Apply - Select to apply the configuration changes.
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Singulation

Select Menu > Config > Singulation to view/configure the singulation control settings for each antenna.

singulation & o @ 7:29
Antenna 1D
Session
Tag Population 100

Tag Transit Time l:l
State Aware

Inventory State

SL Fag JEASSERTED

Figure 4-8 Singulation Control Settings Window

This window includes the following fields:
* Antenna ID - Selecting an antenna ID updates the configuration values in the other fields.
* Session - The session number for the inventory operation.
* Tag Population - The approximate tag population in the RF field of the antenna.
* Tag Transit Time - The time in milliseconds that the tag typically remains in the RF field of the antenna.
e State Aware - Indicates if the antenna performs state aware or state unaware singulation.
* Inventory State - Select a tag of state A or B. Valid only for State Aware singulation
* SL Flag - Valid only for State Aware singulation

* Apply - Select to apply the configuration changes.
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Power On/Off Radio

Select Menu > Config > Power On/Off Radio to change the power settings of the RFID radio.

127.0.0.1

GPIG.,

Singulation...

Power Off Radio

Reset To Factory Default

Figure 4-9 Radio Power Settings Menu

Reset to Factory Default

Select Menu > Config > Reset to Factory Default to restore the default reader configuration.
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Operations Menu Options

The Operations menu includes the following options:

¢ Antenna Info
¢ Filter
e Access

e Triggers

Antenna Info

Select Menu > Operations > Antenna Info to view/configure the list of antennas that can be used for
inventory/access operations.

Antenna Info & oL @ 7:31

M V]2

Figure 4-10 Antenna Info Window




RFID Sample Application 4-11

Filter

Select Menu > Operations > Filter to view/configure the following filters:
* Pre-Filter
¢ Post-Filter

¢ Access-Filter

Pre-Filter

Select Menu > Operations > Filter > Pre-Filter to view/configure pre-filters.

PreFilter & o< @ 7:32

Antenna ID Lse Filter 1
Mermory Bank Offset

Tag Pattern |aabbcodd

Fiter Action  |STATE AWARE B
action [INVANCTINGE  [=llrarget

Filcer 1 | Filter 2

Apply

Figure 4-11 PreFilter Window

This window includes the following fields:
¢ Antenna ID - Selecting an antenna ID updates the configuration values in the other fields.
* Memory Bank - Memory bank on which the filter is applied.
e Offset - The first (msb) bit location of the specified memory bank against which to compare the tag mask.
* Tag Pattern - The pattern against which to compare the specified memory bank.

* Filter Action - Select the required filter action. For more information, refer to the Gen2 specification available
at http://www.epcglobalinc.org/standards/.


http://www.epcglobalinc.org/standards/
http://www.epcglobalinc.org/standards/
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Post-Filter

Select Menu > Operations > Filter > Post-Filter to view/configure post-filters.

Memory Bank  [USER E||
Offset Z

Tag Pattern aabb

Tag Mask it

Tag Pattern A | Tag Fatterm B

Match Pathern |ﬂx AND B E”

Use Filter Apply

Figure 4-12 PostFilter Window

This window includes the following fields:
* Memory Bank - Memory bank on which the filter is applied.
e Offset - The first (msb) bit location of the specified memory bank against which to compare the tag mask.
* Tag Pattern - The pattern against which to compare the specified memory bank.
* Tag Mask - The bit mask to facilitate bit wise filtering.

* Match Pattern - Select the tag pattern to match (A, B, both, or neither).
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Access-Filter

Select Menu > Operations > Filter > Access-Filter to view/configure the access-filters.

AccessFilter & o2 @ 7:39
Memory Bark  [EPC i
Offzet 37
Tag Pattern 11223344
Tag Mask, i

Tag Pattern A | Tag Pattern B

Ise Filter Apply

Figure 4-13 AccessFilter Window

See Post-Filter on page 4-12 for field descriptions.

Access

Select Menu > Operations > Access to perform the following access operations.

127.0.0.1

Start Feadin

EPC ID Capg

6 3686 16E64

Antenna I Write

Filter L l

Triggers...

.\_/ux_x\)

Figure 4-14 Access Menu
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The Access menu includes the following options:
¢ Read
e Write
e Lock
e Kill
e Block Write
¢ Block Erase

To perform an access option on a single tag, right-click the tag in the list of read tags on the main window to invoke
the tag’s context menu.

127.0.0.1 o o< @@ 3:11

Start Reading

E= U Tag Data
63686 16E64?26 1734

Read

Write

Lock

Figure 4-15 Tag Context Menu

Access Operation Windows

The access operation windows include the following fields. Set options as required in the various parameter
windows. Not all windows include all options.

* Tag ID - The name of the selected tag.

e Password - Set a password before performing any access operation (except Kill).
* Memory Bank - Select the memory bank (Reserved, EPC, TID, User)

e Offset - Offset of the first word to read from the selected memory bank.

* Length - Tag/data length.

* Write Data - The data to write to the selected tag (Write window only).
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* Lock Privilege - Access options for the selected tag (Write window only):
* None - The can not change the lock privilege of the particular memory bank.
* Read_Write - The user can read and write to the tag.
¢ Perma_Lock - Permanent lock.
¢ Perma_Unlock - Permanent unlock.
¢ Unlock - The user can unlock the tag for writing.

& o2 @ 7:40
TagID (Hex) |ACE522004852838514000061 |

Password (Hes) |CI |

Memory Bank [EPC (=i

Length
Offset (Bytes) D (Be\rj‘gas) D

Diata Read EFCEZ0D0ADESZ2200485253
Hes) 8514000051
Access Fiter Read

Figure 4-16 Read Access Operation Window

Write Tags & o @@ 7141
TagID (Hex)  |ADB522004852838514000051 |
Password (Hex) |':J |
Memory Bank [UsER (=i
Length
B
Data (Hex) Aabbcodd
Access Filter Write

Figure 4-17 Write / Block-Write Access Operation Window
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& s @ 7:42

TagID (Hex)  |ADB52200485283851400006 |

Password (He:x) |O |

Memory Bark  |EPC MEMORY 7]
Lock Priviege  |[READ WRITE [=]]
Access Filter Lock

Figure 4-18 Lock Access Operation Window

& o @ 7:42

TagID (Hex) |ADE522004852838514000051 |

Kill Password |O |
(Hex)

Access Filter Kil

Figure 4-19 Kill Access Operation Window
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Block Erase &F o2 @ 3:50

TagID (Hex)  |041016095400000000000000 |

Password (Hex) |O |

Memory Bank |user =

R
engn Gyt

Access Filter Erasze

Figure 4-20 Block Erase Access Operation Window

Triggers

Select Menu > Operations > Trigger to view/configure the following triggers:
e Start Trigger
e Stop Trigger
¢ Report Trigger

Start Trigger

& - @ 7:43

Trigger Type

StartDate  |[Mar/31/11 07:E8:24PM «

e

Start Trigger | Stop Trigger | Report Triager |

Tag Report Trigger |0 Apply

Figure 4-21 Start Trigger - Periodic Window
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& oS @ 1:14

Trigger Type
Event

[ ] High To Low

Start Trigger | Stop Trigger | Report Trigger |

Tag Report Trigger |0 Apphy

Figure 4-22 Start Trigger - GPI Window

of o< @m 12:50

dau
Trigger Type |Handheld Triggel®

Event |:| Trigger Released

Trigger Fressed

Start Trigger | Stop Trigger | Report Trigger |

Tag Report Trigger [0 Apply

Figure 4-23 Start Trigger - Handheld Trigger Window
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Stop Trigger

Trigger & o2 @ 12:48

Trigger Type
Curaton{ms) | 2000

Start Trigger | Stop Trigger | Report Trigger |
Tag Report Trigger |0 Apphy

Figure 4-24 Stop Trigger - Periodic Window

Trigger Type

port

Event High Tor Loy
|:| Low To High

Start Trigger | Stop Trigger | Report Trigger |

Tag Report Trigger |0 Apply

Figure 4-25 Stop Trigger - GPI with Timeout Window

4
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Trigger & oL @ 12:48

Trigger Type |Tag Observatior (]|

Tag c |
Cbseryaton
Time | 1000 |

Start Trigger | Stop Triager | Report Trigger |
Tag Report Trigger |0 Apply

Figure 4-26 Stop Trigger - Tag Observation with Timeout Window

Trigger & oL @ 12:49
Trigger Type |M Attempts b

Mo, of 0

Attempts

Time Qut 1000

II

Start Trigger | Stop Trigger | Report Trigger |

Tag Report Trigger |0 Apply

Figure 4-27 Stop Trigger - N Attempts with Timeout Window

4



& o @m 12:50

RFID Sample Application 4-21

Trigger Type |[Handheld Triggel®

Tirme Qut 0
Event Trigger Released

|:| Trigger Pressed

Start Trigger | Stop Trigger | Report Trigger |
Tag Report Trigger [0 Apply

Figure 4-28 Stop Trigger - Handheld Trigger with Timeout Window

Report Trigger

& oS @ 12:56

Mewr Tag Moderated ¥
Tag Invisible Moderated |

Tag back to Moderated |
wisibility

Start Trigger | Stop Trigger | Report Trigger

Tag Report Trigger |0 Apply

Figure 4-29 Report Trigger Window
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Management Menu Options

Management options are not applicable for handheld readers.

Help Menu

Select Menu > Help to display the version information. The version numbers displayed in this window are examples.
Actual version numbers are based on the versions of the files on the device.

About CS_RFID3Samples ¢ o< @@ 4:03

C5_RFID3Samplet
C-DIl 5122, NET-DIE 1,100

Copyright (C) 2010

Figure 4-30 Help Window

Exit

Select Menu > Exit to exit the RFID sample application.



Chapter 5 Tag Locator

Introduction

Use Tag Locater to detect the location of a tag. By providing the TagID of an item, this application can find the
relative position of the tag with respect to the mobile computer. Move the mobile computer back and forth to obtain
the location of the tag as indicated by the beep frequency and a vertical progress bar showing the relative position
of the tag.

The Tag Locater application requires the following components/DLLs on the device:
¢ RFIDAPI32.dIl (Version 5.1.15 or higher)
¢ Symbol.RFID3.Device.dll (Assembly version 1.1.0.1, File version 1.1.0.7 or higher)
¢ Symbol.Audio.dll
e Symbol.dll
¢ Symbol.Notification.dll
¢ Symbol.StandardForms.dll
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Using Tag Locator

To use the Tag Locator application:

1. Tap TagLocator in the Application folder on the mobile computer to open the Tag Locater application.

7y | Inventory Reader: ".'.'.’ 4Z 12:08 |ok

TaglD: || |

CR

Press & Hold the Trigger  and Move the
Device Around to Identify Nearby Products
or Click on "Import Tags" button to load
Tag I0s from file

Import Tags ‘ ‘Search Tags

View E

Figure 5-1 Tag Locator

2. Enter the tag ID in one of three ways:
e Type the tag ID in the TagID text box, then select Locate or press and hold the trigger.
¢ Perform a search operation by selecting the Search Tags button or by pressing and holding the trigger.

¢ Select the Import Tags button to import a list of saved tags from a .csv file. See Locating Tags Using a .csv
File on page 5-3.
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Locating Tags Using a .csv File

1. Select the Import Tags button to import a list of saved tags from a .csv file. The following window appears.

7> | Inventory Reader: ¢ 4£ 12:09

Open
Folder: ‘AII Folders vH cancel ‘
Type: ‘CSV Files .csv v|

Folder

Figure 5-2 Opening a .csv File

2. Select the desired .csv file to import the tags to the list.

7w | Inventory Reader: ;.? 4 12:10 |ok

Taglh: |E 1FF33110B0200 1654 32 74 1200000000 |

EIFF3311D 16
027E37000EL40107
ADE5220048542B7E14000092
ADEI0C00B 10AS400000000A4,

4] Il [T
Total Mo of Tags 4
‘Back ‘ ‘ImportTags ‘ ‘ Locate ‘ ‘ Erase List |

Figure 5-3 Tag List

3. Select a tag from the list to search.
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4. Select the Locate button or press and hold the trigger. Move the mobile computer in all directions to get the
relative position of the tag, indicated by a beep, the vertical progress bar, or both.

ve | Inventory Reader: &P #% 12:12 [X

Searching for
99991E1614050BD920000032

Options

Figure 5-4 Tag Search

Use the Options menu to turn the beeper on and off and to display data in ASCII or hexadecimal format.

7w | LNventory Reader: &F 4 12:05

TaglD: | |

[EPIC. I =
ADS30C00B 1DAGC400000000AA,
ADE90CO0B 10DA 7CO0000000AC
E1FF33110B0200165432741 200000000 |
ADB5220048542B 7E14000092 ]

i e AT ] AT o

4 i [ T

a]
Search Tagsl ‘ Erase List ‘

Turn Off Beeper

Figure 5-5 Options Menu



Chapter 6 Troubleshooting

Introduction

Table 6-1 on page 6-1 provides troubleshooting information.

Troubleshooting

Table 6-1 Troubleshooting

Problem

Mobile computer does not turn on.

Possible Causes

Lithium-ion battery not
charged.

Possible Solutions

Charge or replace the lithium-ion battery.

Lithium-ion battery not
installed properly.

Ensure the battery is installed properly.

System crash.

Perform a warm boot. If the RFID reader still does
not turn on, perform a cold boot.

Rechargeable Lithium-ion battery
did not charge.

Battery failed.

Replace battery. If the mobile computer still does
not operate, try a warm boot, then a cold boot.

Mobile computer removed
from cradle while battery
was charging.

Insert mobile computer in cradle and begin
charging.

No sound.

Volume setting is low or
turned off.

Increase the volume setting.

Tapping the window buttons or
icons does not activate the
corresponding feature.

LCD screen not aligned
correctly.

Re-calibrate the screen.

Battery is not inserted
properly.

Insert the battery properly.
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Table 6-1 Troubleshooting (Continued)

Problem

A message appears stating that the
mobile computer memory is full.

Possible Causes

Too many files stored on the
mobile computer.

Possible Solutions

Delete unused memos and records. Save these
records on the host computer.

Too many applications
installed on the mobile
computer.

If additional applications have been installed on
the RFID reader, remove them to recover memory.
Tap Start > Settings > System tab > Remove
Programs icon.

Reader is not reading tags.

The tag is out of its read
range.

Tags are damaged.
Tags are not EPCgen2.

Read application is not
loaded.

Move the tag into the read range. See Reading
Tags on page 1-4.

Use tags of good quality.

Use EPCgen2 tags.

Verify that the unit is loaded with a read
application.

Reader is not reading tags and the
LLRP icon is orange.

There is not enough power
available from the battery.

Charge or replace the lithium-ion battery. Turn off
devices that consume higher levels of power
(GSM, GPS, Scanner). Do not user the hand-held
in cold conditions. See to Smart Power
Management Implementation on page 3-9.

4

NOTE If problems still occur, contact the distributor or call the local contact. See page ix for contact information.
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Technical Specifications

The following tables summarize the RFID reader intended operating environment and technical hardware
specifications.

Table A-1 Technical Specifications
Item Workabout Pro4 RFID
Physical and Environmental Characteristics

Dimensions LONG: 8.78in. x 2.95in./3.94 in. x 1.22 in./1.65 in.
(223 mm x 75/100 mm x 31/42 mm)

SHORT: 7.87 in. x 2.95in./3.94 in. x 1.22 in./1.65 in.
(200 mm x 75/100 mm x 31/42 mm)

Weight Short: 16.2 0z./461 g; Long: 18.6 0z./526 g

Keyboard Alpha Numeric (long models)

QWERTY or Numeric (short models)

High reliability keypad

Ultra-white backlight

Display 3.7 in. VGA/QVGA (640x480)
Transflective color

Touch display

Sunlight visibility with 240 cd/m? brightness

Battery 4400 mAh Lithium lon battery
Super capacitor power back-up

Expansion Ports Micro SD slot

100 Pin Expansion Interface
Dedicated USB port

Audio port

Scanner Interface
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Table A-1 Technical Specifications (Continued)

Item Workabout Pro4 RFID

Camera (optional) Optional color

8 MP

Autofocus

4X digital zoom
Bright LED flash
Video capable

Performance Characteristics

CPU Sitara™ AM37x AR M Cortex™-A8 1GHz processor
Operating System Microsoft® Windows® Embedded CE 6.0

Microsoft® Windows® Embedded Hand-held 6.5
Memory (RAM/ROM) 512 MB RAM/ 4 GB Flash

Application Development SMDKs available through the Support Web Site

Data Capture Options Laser engine reads 1D symbologies with intuitive laser aiming.
RFID reader reads Gen2 tags.

Bundled Applications Internet Explorer® 6

Wordpad®

ActiveSync®

Microsoft Office (WE HH 6.5 only)

Additional Software Kiosk

MobiControl

Total Recall/Tweaklt/Dr. Debug
AR.C.

Windows® Mobile Device Center

Terminal Emulation TekTerm

Stay-Linked Terminal Emulation

Naurtech CETerm and Industrial Web Browser
Wavelink TE

Barcode Scanner Options 1D standard range laser1

1D extended range laser2

1D standard range linear imager
2D imager.

NOTE: All scan engines are available factory configured or user installable as either
an end-cap or slim pod. The scanner and the RFID are not designed to be used
simultaneously.
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Table A-1 Technical Specifications (Continued)

Item Workabout Pro4 RFID

User Environment

Operating Temperature -20°C to +50°C (-4°F to +122°F)

Storage Temperature -40°C to +60°C (-40°F to +140°F)

Humidity 5% to 95% non condensing

Drop Specification 1.5 m (5 ft.) 26 drops to polished concrete (powered with options and accessories)

Multiple 1.8 m (6 ft.) drops to polished concrete
Note: This drop rating is not supported by circular antenna configurations —

Models WA9903 & WA9904.
Environmental Sealing IP 65, IEC 60529
ESD +/-15 kV air discharge

+/-8 kV contact

RFID Module Options

UHF Module Frequency: 885.7-867.5 MHz or 902-928 MHz

Protocols supported: EPC Class 1 Gen 2; ISO 18000-6C
Antenna UHF Linear polarized antenna (End-cap)

or

UHF Circular polarized antenna (Pod)

Wireless Data Communications
WWAN Radio Optional UMTS/HSPA + WAN radio (data only in the Americas) with GPS receiver
(supports AGPS, GLONASS and SBAS)

Note: In the Americas, no co-transmission is possible with RFID. RFID and WWAN
work in toggle mode. In Europe, the voice feature is only offered with the linear
antenna RFID kit.

WLAN Radio 802.11a/b/g/n; optional diversity antenna module available

WLAN Data Rates 802.11a - up to 54 Mbps

802.11b/g - up to 54 Mbps

802.11n @ 2.4 GHz - up to 72.2 Mbps
802.11n @ 5 GHz - up to 72 Mbps

WLAN Security WEP (40 or 104 bit)
WPA /WPA 2 Personal

WPA / WPA 2 Enterprise - EAP -TTL S (PAP, MSCHAP, MSCHAPv2), EAP-TLS,
PEAPvO-MSCHAPv2, PEAPV1-EAP-GTC, EAP-FAST, TKIP, AES

Bluetooth® Integrated Bluetooth® V2.0+EDR
Bluetooth® coexistence
GPS Optional GPS/Wi-Fi diversity antenna module (supports AGPS and SBAS)

Voice and Audio
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Table A-1 Technical Specifications (Continued)
Item Workabout Pro4 RFID
Push-to-talk VolIP over Wi-Fi

Beeper High volume 86dBA beeper (95dBA beeper with extended range laser)
Optional speech module

Certified Vocollect and Wavelink Speakeasy clients

Peripherals and Accessories

Cradles Single-slot or 4-slot available
Charger 4-Slot spare battery charger
Other Accessories Vehicle power outlet adapter, vehicle cradle accessory, pistol grip, hand strap,

wrist strap, holsters, protective carrying cases and rubber boots

Regulatory Worldwide Safety, EMC, RF, Laser approvals; CE Mark, E Mark (vehicle cradles),
RoHS compliant, WEEE compliant, REACH compliant

Warranty Subject to the terms of the Zebra hardware warranty statement, the Workabout Pro 4
is warranted against defects in workmanship and materials for a period of 1 (one)
year from the date of shipment.

For complete warranty statement, please visit: http://www.zebra.com/warranty
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RFID API Reference Site

RFID APIs are available in C and .NET. For information on supported RFID APIs, refer to the Enterprise Mobility
Developer Kit (EMDK), available at http://www.zebra.com/support.

For C, refer to the EMDK for C v2.1 or later. For .Net, refer to the EMDK for .NET v2.2 or later.


http://supportcentral.motorola.com
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