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Chapter 1

Introducing the RM300 UHF RFID Reader Module

Unitech’s RM300 is a high-performance UHF RFID reader module based on the Impinj R2000
chip. It is compliant with EPC C1 Gen2 / ISO 18000-6C and FCC modular approval
requirements.

RM300 has two (MMCX) antenna connectors that can be configured as one bi-static antenna
or two mono-static antennas. It also supports dense reader mode (DRM), anti-collision, and
Listen-Before-Talk (LBT) features. RM300 has a long operating distance of up to 9 meters
when its adjustable TX power is set to 30 dBm with a 6 dBi antenna.

RM300 is small (76.5 mmx 50 mm x 4.2 mm) and ideal for adding UHF RFID read/write
capabilities to a wide range of products and solutions, such as RFID handheld PDA, label
printers, and stationary readers.

RM300 uses Serial and USB interfaces to connect to an external processor board or PC host.

Unitech offers a starter kit to enable you to design RM300 into your products quickly and easily.
This kit includes SDK, demo code, driver, and documentation. With its tiny size, excellent
operating range, and high quality UHF RFID technology, RM300 is the perfect solution for
embedded RFID applications.

Features
e Complaint with EPC C1 Gen2 / ISO 18000-6C and FCC modular approval requirements

e Supporting Dense Reader Mode (DRM) and Listen-Before-Talk (LBT) features
e Meeting worldwide regulatory: FCC (US), SRRC (China), TELEC (Japan), NCC (Taiwan)

e Two (MMCX) antenna connectors that can be configured as one bi-static antenna or two
mono-static antennas

e Adjustable transmit output level control from 5 dBm to 30 dBm in 1 dB step
e Maximum tag read rate of over 100 tags per second

e Maximum tag read distance of 27 feet (9 m) with 6 dBi antenna

e Easy to use Starter Kit to shorten product development time
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Specifications

Protocol

RFID

[ EPCglobal Gen 2 (ISO 18000-6C), DRM

Architecture

RFID ASIC

IMPINJ R2000

Processor

ATMEL AT91SAM7S-256

Power

Voltage

5V VDC

Current Consumption

Scan Mode : 1.5 A (Max),
Idle Modes : 0.33 A (Typical)

Interface

Connector 50-pin (HRS-DF12 SMT connector)

UART Baud rates: 9,600 to 460,800 bps, Logic levels: 3.3/5V
USB USB 2.0 Full Speed (12 Mbps)

GPIO 4 GPIO pins, Logic levels: 3.3/5V

API Interface Impinj

RF

Antenna Connector

2 MMCX connectors supporting 2 mono-static antennas, or
one bi-static antenna, with VSWR less than 2:1

Frequency FCC (US) 902 - 928 MHz
SRRC (China) 920.5 - 924.5 MHz
TELEC (Japan) 916.8 - 923.4 MHz
NCC (Taiwan) 922 - 928 MHz
TX power Adjustable from 5 dBm to 30 dBm @ +/-1 .0 dBm accuracy

Frequency Stability

+20 ppm

Harmonic performance

under 35.0dBc

Modulation Depth

90% nominal

Data Encoding

FMO or Miller code

Bit Rate

Supports uplink data rates of up to 640 Kbps

Performance

Tag Read Rate

Over 100 tags/second

Inventory Reliability

Through anti-collision

Tag Read Distance

27 feet (9m) with a 6 dBi antenna (36 dBm EIRP)

Compliance

Regulatory

| FCC 47 CFR Ch. 1 Part 15, SRRC, TELEC, NCC

Environmental Compliance

Temperature Range

Operating: -20 to +60 degree C,
Storage: -30 to + 85 degree C

Humidity 10% ~ 85% Non-condensing

Electrostatic Discharge 10 KV to antenna conductor with the antenna attached
Shock & Vibration TBD

Physical

Dimensions | 76.5mm L X 50mm W X 4.2 mm H

Software

Platform support

PC Windows OS & WIinCE SDK

Development Tools

Visual studio with C#/C++/VB.NET

2
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Package Content

Check the package before connecting and operating the RM300. If one or more items in this
package are lost, contact your local dealer.

Power Adaptor

Interface board USB Cable
d?CFHDCOMM
EENNN o=
s B e -

BN ===
N == W=

! NN =2 S

Antenna

RS232 Cable

Integration Guide CD
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Tour of the RM300 UHF RFID Reader Module

This section describes the main components and features of the interface board.

-

Debug Port UART Port Mini USB Port

Installing the IndyTool

First of all, install the IndyTool before connecting the interface board to a PC. It is possible for
multiple versions of IndyTool to co-exist on a single system, so long as a unique install path is
used for each, such as the default installation directory.

Installation Procedure
1. Double click the IndyTool installer file, IndyTool v2.4.2.msi, to launch the installation wizard.

2. When prompted, designate the desired installation directory. The default is: [Program
FilesNIMPINJ\IndyTool v2.4.2

3. Installation includes the C++ runtime libraries and adds a desktop shortcut to the IndyTool
application.

4. To Start the IndyTool application:
a. Double click the desktop shortcut, or
b. Use the Start Menu. For example, if installed to the default directory:
Click Start, select All Programs, IMPINJ, Impinj IndyTool v2.4.2, and click IndyTool.
c. Open the IndyTool installation folder and double click IndyTool.exe.

4
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Connecting the RM300 to a PC

Before operating the Indy tool software for development of the RFID device, follow the steps
made below to connect the RM300 to a PC.

1. Install the Indy tool on your PC.
2. Mount the UHF RFID Module onto the interface board. 1

Reset
Power enable
Interface (USB/UART)

GPICO

GPIO1
GPIO2

g . GPIO3

3. Connect the interface board to a PC by using a miniUSB cable (default setting) or a RS232
cable, respectively described in options 3a and 3b.

Option a: By using a miniUSB cable

5
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or

Option b: By using a RS232 cable

UBBUART

Power enabiln

4. Insert the power connector into the power inlet on the interface board, and then plug the
power adapter into an electrical socket.

5. Insert the connector of antenna into one of the two antenna ports of the RM300 UHF RFID
Reader Module. You can connect at most two antennae at the same time.

Default antenna port

Copyright 2012 Unitech Electronics Co., Ltd. All rights reserved. Unitech is a registered trademark of Unitech Electronics Co., Ltd.
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6. Open the IndyTool. Click Start to scan RFID tags by using the RM300 UHF RFID Reader

module.
Comnnect |Activated Reader [impinjserialnum01] via USB — | e
[ ¥ " ] [ T ] [ E T J [ it ] Status Windaw Remsining  Statns Options 'mplﬂj.
SO e (- ANICE, 10 Cle S Sk1 D ]

[(Clear | [ Save | [ Skip ]| | Packet Options sae [l |
|Help | Inv, 91, -41.0, 129, 0, 0, 0, 3000, E2003411B802011718302423, CCDD ~
| Command | GPIO || NV Mem | Macros | Sensars | Mac Error [ Calibration | Inv, 91, -41.0, 128, 0, 0, 0, 3000, E2003411B802011718302423, CCDD b |

7 : 7 Inv, 78, -51.0, 107, 0, 0, 0, 3000, 3005FB63AC1F3841EC880467, F29E

| Registr Access | Tag Aocess | Seript | Protile | Inventory | T Control | Inv, 81, -48.8, 111, 0, 0, 0, 3000, 3005FB63AC1F3841ECE80467, F20F
Inv, 91, -41.0, 129, 0, 0, 0, 3000, E2003411B802011718302423, CCDD

Inventory Inv, 92, -40.3, 135, 0, 0, 0, 3000, E2003411B802011718302423, CCDD
Inv, 81, -48.8, 110, 0, 0, 0, 3000, 3005FB63AC1F3841EC880467, F29E

[ St ] Inv, 91, -41.0, 128, 0, 0, 0, 3000, E2003411B802011718302423, CCDD

Note: Tirventory aptions must be preconfiomed v TIIT r=gisters Inv, 92, -40.3, 134, 0, 0, 0, 3000, E2003411B802011718302423, CCDD

Inv, 92, -40.3, 135, 0, 0, 0, 3000, E2003411B802011718302423, CCDD

Logical Antenne 0 Inv, 92, -40.3, 134, 0, 0, 0, 3000, E2003411B802011718302423, CCDD

Inv, 92, -40.3, 130, 0, 0, 0, 3000, E2003411B802011718302423, CCDD

et Antmma Pawer (1Em) - Inv, 81, -48.8, 111, 0, 0, 0, 3000, 3005FB63AC1F3841EC880467, F29E

b - Inv, 80, -49.8, 111, 0, 0, 0, 3000, 3005FB63AC1F3841EC880467, F29E

Inv, 91, -41.0, 128, 0, 0, 0, 3000, E2003411B802011718302423, CCDD

Test Frequency Inv, 91, -41.0, 129, 0, 0, 0, 3000, E2003411B802011718302423, CCDD
) ) Inv, 92, -40.3, 134, 0, 0, 0, 3000, E2003411B802011718302423, CCDD

[ et ] [P1525 2] @ Divzé FCC) O Dived ETSD Inv, 91, -41.0, 129, 0, 0, 0, 3000, E2003411B802011718302423, CCDD
Inv, 81, -48.8, 111, 0, 0, 0, 3000, 3005FB63AC1F3841EC880467, F29E

Infa Inv, 91, -41.0, 128, 0, 0, 0, 3000, E2003411B802011718302423, CCDD
Inv, 91, -41.0, 128, 0, 0, 0, 3000, E2003411B802011718302423, CCDD

[ Summery ][ Swtisies | [Configorstion | [ TagData | Inv, 91, -41.0, 129, 0, 0, 0, 3000, E2003411B802011718302423, CCDD
Inv, 92, -40.3, 134, 0, 0, 0, 3000, E2003411B802011718302423, CCDD

. Inv, 92, -40.3, 134, 0, 0, 0, 3000, E2003411B802011718302423, CCDD
Optinns Inv, 91, -41.0, 128, 0, 0, 0, 3000, E2003411B802011718302423, CCDD
[] TagFaens [ FastlD Inv, 91, -41.0, 130, 0, 0, 0, 3000, E2003411B802011718302423, CCDD

Inv, 91, -41.0, 129, 0, 0, 0, 3000, E2003411B802011718302423, CCDD

Inv, 91, -41.0, 128, 0, 0, 0, 3000, E2003411B802011718302423, CCDD

Inv, 91, -41.0, 129, 0, 0, 0, 3000, E2003411B802011718302423, CCDD

Inv, 92, -40.3, 134, 0, 0, 0, 3000, E2003411B802011718302423, CCDD

Inv, 81, -48.8, 109, 0, 0, 0, 3000, 3005FB63AC1F3841EC880467, F29E

Command End (Status = 0000)

Singulation Rate = 82.80 tags/sec (167 tags in 2.02 sec, 2 Unique, 0 Unique

TID) =]

Inventory Success v
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Note: The GPIO settings can be turned on optionally by hardware or software, as illustrated
below.
By hardware, push the GPIO switches to the left.

GPIO0
GPIO1

GPIO2
GPIO3

By software, use the IndyTool to turn on the GPIO settings. The General purpose GPIO can be
configured as Input or Ouptut and the corresponding state is also reflected. The Refresh button
can be used to update the states of the GPIOs configured as input. The greyed state boxes
reflect the Input State. When configured as GPOs the state becomes user selectable.

The ARM GPOs can be set Low and High via the ARM GPO control box.

GRID
Configuration State
GFOD  |ings - High -

T v I

GRO3 |oupw =] |Low =]
Riednesh I
ARM GPD
[Pag =] Lo High
8
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Chapter 2

Introduction

Overview

The IndyTool is a .Net-based graphical user interface (GUI) tool that uses the Indy® RFID Host
Library API to exercise the functionality of the reader platform, a platform that is based on the
Indy chip and firmware.

The IndyTool is dynamically linked to the Indy RFID Host Library. Therefore, there is no need to
install the interface library separately. However, the USB / UART host driver must be installed
prior to using IndyTool.

IndyTool is supported on Windows XP only.

The goal of this document is to explain the operation of the tool. This document does not
explain the underlying RFID functionality that it is controlling via the Indy RFID Host Library
API.

Indy Tool General Usage

General Guidelines
e IndyTool will not modify the reader state without user intervention. The state of the reader is
only affected when the user executes a function within the application.

e Multiple instances of IndyTool can be opened concurrently, however only one reader in one
instance can be connected at any one time.

e All user input fields indicate the input type. The label (d) indicates a decimal input. The label
(h) indicates a hexadecimal input is expected, and if any other characters are inputted they
will be corrected by the application. Unless otherwise specified all the input fields in the GUI
that are marked (h) do not require the Ox prefix.

e All user commands are logged in the Status Window and will show continuous progress or
show single command execution depending on the status options.

e If a reader is disconnected or reset without using IndyTool, the application will show the last
known state of the reader and on the next command attempt, the status will indicate the
connection error. To recover, select disconnect, re-enumerate if necessary, and connect
back to the reader.

e IndyTool can be connected and disconnected to and from a reader at any time. This will
allow for a user to configure the reader, disconnect and subsequently run any other
application to run the reader.

9
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e The target usage for IndyTool is for Engineering Development. The scope of this document
is to describe the functions in IndyTool and is not meant to describe the MAC firmware
fundamentals, which are a prerequisite to utilizing the system as a whole.

IndyTool Main Window
The following figure shows the main application window.

_ S lsi I
e il - frassmse | (200w [ieledt a reader fremn st snd cosnedt 1s contrad reader
m\u'nde-l UM |.,._f.——' l'mp.rm
G I"'.rldl'lfmv o Pk, = Sise [ide
g
ey Taal Help = miis |
el
sl Aooeis: hetess MEC, Banked MAC, OEH, Brdass,
wired Lick Profis regaters,
g Acoeas: Raad, Wik, Lods, l, Dlack Wrie, Block Crose,
T Biad, QT Writw, and T hane £4g wocess comimand
[Eariat: Batih 1enpd g J5enga Buecusan suppent
Mrvesntary: Fuscifs irswrdary command snd daplsy packebn
'w Cosbrol: Seb OF and Randem Data onfol on speod
[arcerea, frequency, ard paser level,
enimand: Expouts 8 MAC Command asd BraTast by
wnibes afd diglay pakets.
F10: Configurs GPIO Saf
em; Losed Bengry flas o Savice.
woror Hagh Laeed macra hper fuschions: rber Db
[Ehell, wu & Splash Seveen, Changs Imeriace 1 USH,
[Chargs Erbarfycs to WART, Cump MAC Bagetars, and Crasts
joEm Wt Sanch Fe.
[Eanean: Besé oabosed senpar daty.
F it Ereer: GQuivy and chae Nat Erree. _
il atosn: Caldbralicn Cismmar ul Comitra,
chet Disgdy \-nnl
Y e
E‘I "m-llw-:dl I?l-m-:dl rd‘ Ih:-i d‘ih CRE [h, TIE
h}
® herwin, Command jo), Tagfrrar (h), Srein Breve {hj, Wets
cart ], Ctal] (%)
Coabrag, Crvaifias {di, Utederfiow (2}, Date Typs (d),
[Tmestamo (d]. B4 (4. Courter (dl, Daaslithy
=]

Main Application Window

On IndyTool startup, all the readers connected to the system via USB and the indicated COM
port are auto-enumerated. The attached readers are indicated in the status window and a pull
down list is populated from which to select.

If there are no readers connected to the system, this will be displayed in the status window and
there will no readers in the pull down menu. If there is a library exception when starting up the
application or any other error, this will be indicated in the status window.

Status Window

The status window shows the outcome of a user command. All commands and functions will

generate some form of feedback in this window.

1. Clear Button — Clears the current contents of the status window.

2. Save Button — Save the current contents of the status window to a specified file.

3. Skip Button — Skips all current status messages queued up by the application for display.
Under some high message traffic conditions, the status window will queue up messages for
display because it may not be able to keep up with influx of messages. This button will flush
the current queue and indicate in the status window how many messages were skipped and
show the tail end of the message queue.

4. Remaining— This is count of queued up status messages waiting to be displayed in the
status window. The Skip button is most useful when this count is very large and can be
useful to flush the messages and see the final status in the queue.

5. Status Options — Special options for controlling the status window:

a. Keep History — [Checked] Append all status messages. [Unchecked] Clear status
window upon each command operation.

b. Status Timestamps — [Checked] Show local timestamp on each status message.
[Unchecked] No timestamp.

10
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c. Read Only — [Checked] Does not allow user to input any text in status window.
[Unchecked] Allows the user to input notes in the status window, which can be useful
when logging data and results.

d. Large Window Buffer — Increases the size of the window buffer before flushing.

6. Packet Options — Special options for controlling Indy packet displaying

a. Decoded Packets — Displays high level decoded packet information.

b. Raw Packets 8 — Displays raw packet data in bytes.

c. Raw Packets 32 — Displays raw packet data in 32-bit words.

d. Packet Timestamps — Displays packet timestamps in milliseconds (when available in
the packet).

Status Timestamps

| <2/18/2010 11:05:49 AM> Inv, 42, -78.0, 3000, 11112222CCCCDDDDEEEEFFFF, 7098

Decoded Packets

[ Inv, 42, -78.0, 3000, 11112222CCCCDDDDEEEEFFFF, 7098

Raw Packets 8

Inv, 42, -78.0, 3000, 11112222CCCCDDDDEEEEFFFF, 7098
T:0005 V:01 F:02 L:0007 [ 45 6A 0A 00 58 6D 04 01 4A FE 00 00 30 00 AAAABB BB CC CC DD DD EE EE FF FF 4A 5B ]

Raw Packets 32

Inv, 42, -78.0, 3000, 11112222CCCCDDDDEEEEFFFF, 7098
T:0005 V:01 F:02 L:0007 [ 000A6A45 01046D58 0000FE4A AAAA0030 CCCCBBBB EEEEDDDD 5B4AFFFF ]

Packet Timestamps

| [682579] Inv, 42, -78.0, 3000, 11112222CCCCDDDDEEEEFFFF, 7098

The status window will self flush automatically when the status window buffer is full. The
window will indicate how many times it has self flush at the top of the status window. The
current windows buffer if 2216 characters which is approximately equivalent ot 1500
singulations of 96-bit EPCs. Use the large window buffer option to increase the windows buffer
to 2/22.

The Help Tab contains the decoded packet descriptions for reference. The following is the
summary of the decoded packet formats:

e Inv, NB Rssi (d), Rssi (d), PC (h), EPC (h), CRC (h), TID (h)

e Access, Command (s), Tag Error (h), Proto Error (h), Write Count (d), Data[] (h)

e Debug, Overflow (d), Underflow (d), Data Type (d), Timestamp (d), Id (d), Counter (d),
Data[] (h)

e XY-Pair, Id (d), Calculation Time Us (d), X (d), Y (d), ResO (d), Res1 (d), Res2 (d), Res3 (d)

Info Bar
The Info Bar indicates when a reader is connected or when no reader is connected. The Info
Bar will also indicate the type of connection either USB or UART.

Enumerate

The Enumerate Button will execute the reader enumeration process. The application will scan
the USB interface and the selected COM port for valid readers. The enumeration is only
performed when the application is started and when the user presses this button. If a new
reader is connected after the application is started, the enumeration process must be executed
to control the reader. The reader list will be repopulated when the enumeration is complete. If
the reader is not in the pull down list, check the cable connections to make sure the reader is
connected correctly. Depending on the situation and nature of readers using the UART port, if

11
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the reader is not responding (in UART mode) it is best to shutdown the application and restart
to re-enumerate the radio.

When changing the COM port to enumerate, the application will need to be restarted (as
indicated in the status window) to apply the settings. The RFIDcomm.cfg is used to configure
the COM port to control, and by default (after installation) it is set to COM1.

Connect

The Connect Button will attempt to make a connection to the reader selected in the pull down
menu. Upon a successful connection, a new set of menus will appear as shown in the following
figure. If the reader is not connected successfully, it will be indicted in the status window and no

menus will appear.
=ioi=|
[metwated Reader [impiniserialnumol] wia USE

—
| M eranre S O [ Tom ey =1 1INy

[Feconnoct B Carca I ot i ——
- .I Claw S I Sap |0 Pachel Dphors | vl Dacoded Bl _':| il E da

AR | 0 Mem | Macros | Sermon | Wac Ewor | Catbuston | Help |

Hegaler Arces I Tag&coes | Sorpd E Probis | Irventon | 1= Conti | Lormard EmunErate
Eparching LS ard COMY
Roader [mpnpiansloumil |
Flmpiiien Bece Beailer Dot 1
Toge ﬁ Caumcrate Succcas
Caivsree
Fex ke Caral Murmber: impinizara'nurdl
WAL Ueiunt 24 6128
Flead g Host To MAC Interface : LISE
syils Tasget 2
e e AT =ns Dol R ACAD (0 PAMTNEN)
Acdeess h] |0 Aadiess (b 0 ae@or FOC 00
Coismil Sinn i Fas
o [d Data b ]

wtad

After the reader is connected it is queried for its parameters.
Serial Number

Bootloader Version (if available and active)

Mac Firmware Version and CRC

RF Transceiver Info -.R1000, R2000, R500

Host To MAC Interface = USB or COMXx

Build Target — 1 = R1000, 2 = R2000, 3 = R500

Region — 0 =FCC, 1 = ETSI, 2 = JAPAN

Nooakowh=
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Connect

Serial Number: impinjserialnumO01

MAC Version: 2.2.0.240 (CRC FFFFFFFF)
RFTrans Info: R1000 (000C0O0BO)

Host To MAC Interface: USB

Build Target: 1

Region: FCC (0)

Connect Success

The Info Bar will be updated with the name of the connected Reader and the activated Host To
MAC interface.

Disconnect and Reset

The Disconnect Button will attempt to disconnect from the connected reader. The menus will
disappear and the unconnected state will be indicated. The Reset Button will attempt to reset
the connected reader and will also make the menus disappear.

Cancel and Abort

The Cancel and Abort Button will issue the respective command to Reader when executing a
MAC Command. The status window will indicate the issuing of the command and the reader
will respond accordingly.

IndyTool Functions

These sections describe the functions found in the visible menus when a reader is successfully
connected.

Register Access
The Register Access menu is shown in the following figure.

Regiier Access

Type |Mac d |
FRead WwWine
Rasd Wit
Addiess [k |I Addrezs (b |0

Cortdl |1 _J:.‘ Data [h) 0
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There are five Read/Write Register access types:
1. MAC — Regular MAC Register
a. [Read] The read address and count are the inputs. The count indicates how many
consecutive addresses to be read. If the application reaches a register that is not
readable, it will stop reading.
b. [Write] The write address and data are the inputs. This is single write access.

2. MAC Bank — Banked MAC Register

a. [Read] The read address and count are the inputs. The count indicates how many
consecutive addresses to be read. If the application reaches a register that is not
readable it will stop reading. A banked read will detect if the register is a banked
register and display the entire banked contents. If it is not a banked register, the single
value is displayed.

b. [Write] The write address, data and bank number are the inputs. This is a single write
access. If the address is not banked, an error will be displayed.

3. Bypass — MAC Bypass Register
a. [Read] The read address and count are the inputs. The count indicates how many
consecutive addresses to be read. If the application reaches a register that is not
readable it will stop reading.
b. [Write] The write address and data are the inputs. This is single write access.

4. OEM - OEM Register
a. [Read] The read address and count are the inputs. The count indicates how many
consecutive addresses to be read. If the application reaches a register that is not
readable, it will stop reading.
b. [Write] The write address and data are the inputs. This is single write access.

5. LinkProfile — Link Profile Transceiver Register
a. [Read] The read address, count, and profile Id are the inputs. The count indicates how
many consecutive addresses to be read. If the application reaches a register that is not
readable, it will stop reading.
b. [Write] The write address, profile Id, and data are the inputs. This is single write access.

All the results are displayed in the status window.

Read Register [Mac]
Read Mac [0000] = 020200F0 (Normal RO)

Write Register [Mac]
Write Mac [0003] = 0000FFFF

Read Register [MacBank]

Read Mac [0702][00] = 00000001 (Banked Sel:0701)
Read Mac Register Bank [0702][00] = 00000001
Read Mac Register Bank [0702][01] = 00000000
Read Mac Register Bank [0702][02] = 00000000
Read Mac Register Bank [0702][03] = 00000000
Read Mac Register Bank [0702][04] = 00000000
Read Mac Register Bank [0702][05] = 00000000
Read Mac Register Bank [0702][06] = 00000000
Read Mac Register Bank [0702][07] = 00000000
Read Mac Register Bank [0702][08] = 00000000
Read Mac Register Bank [0702][09] = 00000000
Read Mac Register Bank [0702][0A] = 00000000
Read Mac Register Bank [0702][0B] = 00000000
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Read Mac Register Bank [0702][0C] = 00000000
Read Mac Register Bank [0702][0D] = 00000000
Read Mac Register Bank [0702][0E] = 00000000
Read Mac Register Bank [0702][0F] = 00000000

Write Register [MacBank]
Write Mac Register Bank Fail [INVALID_PARAMETER]

Write Register [LinkProfile]
Write Link Profile [0100][2] = 0000

Tag Access
The Tag Access menu is shown in the following figure.

TagAccess
Read - Execute
Pasameters
Memary Bank |EPC -
Difzet (k) 0
Court [d) 1 3:
Passwords

Access Pwd [(h] [0

The following are the available Tag Access functions:

1. Read

2. Write

3. Kill

4. Lock

5. BlockWrite

6. BlockErase

7. QT _Read

8. QT_Write

9. QT_None

The following are the general inputs to the Tag Access functions:

1. Memory Bank — The target for the access operation: EPC, TID, User, or Reserved.

2. Offset — The offset of the first 16-bit word to access from the target memory bank.

3. Word Count — The number of 16-bit words to access, starting at Offset.

4. Values — The 16-bit word values used in access. The values are comma separated hex
values without the Ox prefix.

5. Access Password — The access password for the access.

6. Kill Password — The kill password for performing a kill operation.

7. Kill Permissions — The kill permissions for performing a kill operation.

8. QT Controls — The QT controls for performing a QT operation.
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Depending on the function selected, the appropriate inputs fields are displayed and valid
values are required for all fields.

Tag Access

Tag Access [Read]

Read = Bank:EPC Offset:0002 Count:0001 APwd:00000000
Command Begin (Cmd = 0010)

EPC = 3000CFE900238C87234200000000

Read = Flags:80 TagErr:00 ProtErr:0000 Data:CFE9
Command End (Status = 0000)

Access Count =1

Tag Read Executed

Tag Access [Write]

Write = Bank:EPC Offset:0002 Value:1234 Count:0001 APwd:00000000
Command Begin (Cmd = 0011)

EPC = 3000CFE900238C87234200000000

Write = Flags:00 TagErr:00 ProtErr:0000 WriteCount: 1

Command End (Status = 0000)

Access Count = 1

Tag Write Executed

Scripts
The Scripts menu is shown in the following figure.

Batch Script

Run ™ Batch Stop On Emor Syntax Help l

Hetun No scnpt to requn

di

JSenpl

:

Lin

Batch Script

The Batch Access allows a user to have preconfigured access scripts to quickly configure the
reader for a specific operation. When the Run is pressed a dialog box prompts the user to
select a batch file for execution. The batch files are basic ASCII text with specific commands to
execute in order. There is a Syntax Help button to assist a user with the script format when
operating IndyTool without the manual. The ReRun Button will re-run the last loaded script file
without prompting.

The Batch Script Syntax format legend is as follows:

Batch Script Help

Legend

* Decimal value or Hex Value (0x_)

** Same as *, but in addition -1 for all banks

# is the comment character

'durationMs' - Indicates time in ms before sending cancel

'inventory' - Executes inventory command and dumps summary upon completion

Commands
script,sleep,*durationMs
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mac,command,*id
mac,command,*id,*durationMs
mac,engtest,subcmd,arg0,arg1
mac,engtest,subcmd,arg0,arg1,*durationMs
mac,inventory

mac,inventory,*durationMs

mac,read,*address
mac,read,*address,*count
mac,write,*address,*data

macbank,read,*address,**bank
macbank,read,*address,**bank,*count
macbank,write,*address,*bank,*data

bypass,read,*address
bypass,read,*address,*count
bypass,write,*address,*data
oem,read,*address
oem,read,*address,*count
oem,write,*address,*data
single_entry,*address,*data

linkprofile,read,*address,*id
linkprofile,read,*address,*id,*count
linkprofile,write,*address, *id,*data

The following are a list of commands that are supported:
1) Script Sleep
2) Mac Command and EngTest Commands (with duration option)
3) Read/Write of MAC, MAC Bank, Bypass, OEM, and Link Profile Registers

The commands are straightforward and follow the same input requirements as the GUI, but are
in comma separated format. The ability to put comments in the scripts is also available by
using the # symbol. Decimals values are the default input, but if hexadecimal is preferred then
add the prefix 0x to the input.

Note that ‘single_entry’ is provided as an alias to the ‘oem,write’ command for backward
compatibility with previous oem_tool formatted files.

For example, to configure the reader for Fixed Q algorithm with a Q value of 0, the following
commands can be placed in a batch script.

mac,write,0x901,0 # Configure MAC 0x901 with O
macbank,write,0x903,0,0 # Configure MAC 0x903 Bank 0 with 0

There is a checkbox option called “Batch Stop On Error” that will halt executing a batch script
on any access or syntax error. This may be useful when the use case requires all the accesses
to be successful (for example, when first writing the batch script and checking for typographical
errors). If the checkbox is not checked, the batch will continue to execute even if an error is
detected.

Jscript

The only function available in the JScript menu is to run a JScript. When the button is pressed,
the user is prompted with a dialog for selecting a JScript for execution. If the script is valid,
IndyTool will disconnect from the reader, run the Jscript, and then reconnect back to the reader
for IndyTool control.
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The JScript feature is legacy feature from the original MACTool which IndyTool is replacing.
The low level MacComDirect Library is used to execute these JScripts. IndyTool provides a
GUI interface to run these scripts. However, when IndyTool is installed, the MacComDirect is
registered in the system so that a JScript can be run outside the IndyTool application.

An example JScript is included in the installation directory as a sample. The example script is
called Example.js. The example will query and display the current MAC Error in a pop up box.

Mac Error =0

Ok

Disconnect
Disconnect Success

JScript Select File

JScript Run Begin

Script: C:\Program Files\IMPINJ\Impinj IndyTool v2.2.0\JScripts\Example.js
JScript Run Success

Connect

Serial Number: impinjserialnumO01
MAC Version: 2.2.0.240

RFTrans Info: R1000 (000C00BO0)
Host To MAC Interface: USB
Build Target: 1

Region: FCC (0)

Connect Success

Profile
The Profile menu is shown in the following figure.

Profile
Frofle [d) |0 H: Gt Sl Geat Cuntent

The Profile menu has three profile functions:

1. Get the profile parameter information — The input is the Profile number.
2. Set a new active profile — The input is the Profile number.

3. Get the current active profile — There is no input to this function.

The Get profile function will display all the Gen2 RF profile information

Get Link

Profile Profile Number: 0
Configuration: 4

Identifier High: 0x00000001
Identifier Low: 0x00000000
Identifier Version: 0x443A8B29
Protocol: 0

R2T Mod Type: 0

Tari: 25000

X:1
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PW: 12500

RTCal: 75000

TRCal: 200000

DR: 2

Miller Number: 0

TRLink Frequency: 40000
Var T2 Delay: 51

Rx Delay: 577

Min To T2 Delay: 75

Tx Prop Delay: 24

RSSI Configuration: 0x00000000
Get Link Profile Success

The Set profile function will execute the Set Current Profile Command.

Set Link Profile

Profile Number: 0

Command Begin (Cmd = 0019)
Command End (Status = 0000)
Set Link Profile Success

The Get Current function will read the current and active profile numbers.

Get Current Link Profile

Current Profile Number: 0
Active Profile Number: 0

Get Current Link Profile Success

Inventory
The Inventory menu is shown in the following figure.

Irvventon
| A3 Configured j Start Stop I
Mote: Inventony options must be preconfigured via MAC registers

Logical Anterina 0
Set Antenna |0 3: Power [dBm] | 300 3:
Test Frequency
Set N525 3: ~ Div24[FCC]  DivBOIETSI)
Inta
Summany | Stahshcs J Cnnhg.l-almrj TagData
Options

T Tagfocs [ FastiD

The Inventory menu has five inventory functions:

As configured — Executes the Inventory command without modifying any Mac Registers
Single Cycle - Executes the Inventory with HST_CYCLES set to 1.

Infinite Cycles - Executes the Inventory with HST_CYCLES set to OxFFFF.

Test Channel — Executes the Inventory with currently Set Test Frequency. If no test
frequency is set an error will occur. The HST_CYCLES will also be set to OxFFFF.
Test Channel with Continuous Tx - Executes the Inventory with currently Set Test

N =

o
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Frequency. If no test frequency is set an error will occur. The HST_CYCLES will also be set
to OXFFFF. The continuous_tx bit in HST_TEST_INVENTORY_CFG will also be set.

The Start and Stop can be used to initiate and terminate the selected inventory option. Stop is
the equivalent to the Cancel Command.

The note indicates that the Inventory must be preconfigured prior to executing the command
(other than the registers that will be explicitly set by IndyTool as described). It is assumed that
the user has preconfigured all the parameters using the Register Access menu.

After the Inventory command is complete, the basic singulation rate, tag count, duration and
unique count are displayed to the user.

Inventory

Command Begin (Cmd = 000F)

EPC = 3000CFE900238C87234200000000
EPC = 3000CFE900238C87234200000000

EPC = 3000CFE900238C87234200000000

EPC = 3000CFE900238C87234200000000

Command End (Status = 0000)

Singulation Rate =34.95 tags/second (70 tags in 2.00 sec, 1 Unique)
Inventory Success

The Logical Antena 0 control box allows the configuration of the ohysical antenna port and
power level.

The Test Frequency control box allows the configuration of the test frequency for the test
modes.

The Info control box allows for statistical data to be dumped to the status window.

The Inventory Info has four functions:

1) Summary — This will provide an overview of statistics of the inventory as a whole
Inventory Summary

Status: Completed without errors
Start Time: 1630896 ms (27.2 min)
End Time: 1635611 ms (27.3 min)
Duration: 4715 ms (4.7 sec)

Rate: 57.90 tags/second

Total Tags: 273

Total Unique Tags: 1

Time To See All Once: 20 ms

Inital Inactivity Time: 20 ms

Max Inactivity Time: 47 ms

Final Inactivity Time: 0 ms

Min Rssi: -44.3 dBm

Max Rssi: -42.8 dBm

Inventory Summary Success

2) Statistics — This will provide an overview of Gen2 Interface statistics of the inventory as a
whole

Inventory Statistics

Duration: 4.72 sec

Query: 286 (60.64 / sec)

RN16 Received: 273 (57.89 / sec)

RN16 Timeout: 4024 (853.27 / sec)

EPC Timeout: 0 (0.00 / sec)

Tag Read: 273 (57.89 / sec)
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EPC CRC: 0 (0.00 / sec)
Inventory Statistics Success

3) Configuration — This will provide an overview of all the configuration settings for the
inventory.

Inventory Configuration

Algorithm: 1

Stop After N Tags: 0

Issue Select: False (0)

Disable Inventory After Select: False (0)
Query Target: S0 (0)

Query Session: S2 (2)

Query Select Action: ASLINVA_NOTHING (1)
Start Q: 4

Max Q: 15

Min Q: 0

Threshold Multiplier: 4

Query Retry Count: 0

AB Flip: True (1)

Run Until Zero: False (0)

Inventory Configuration Success

4) Tag Data — This will provide an overview of all the individual tag statistics.

Inventory Tag Data

EPC, Count, First Seen (ms), Last Seen (ms), Min Rssi (dBm), Max Rssi (dBm)
3000AAAABBBBCCCCDDDDEEEEFFFF, 273, 20, 4715, -44.3, -42.8
Inventory Tag Data Success

5) Options — This provides an ability to toggle the TagFocus or FastID feature in the Indy

Firmware.
Tx Control
The Tx Control menu is shown in the following figure.
Tieat Cordrol
Cw On ] (e I Random On |  Random O

Irgect Random Tx Dists I

Tt Andenna / Power

Cal Brlenng H Powss |ciBrn) FE'D:::I

Tt Fraquency and Lock PLL

St 91525 <] & [w24[FCC) © DwBOIETSI)

Manual Coniral
Enable Tx-Sel Al Settngs | Enable Tx Disable Tx
Power Scales | [1024 =] [1.000000. 0.00 dB. Dt 00
Gin Indes [1—-:}
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The following are the available TX Control functions:
1. CW On/Off — Controls the CW State.
2. Random Data On/Off — Controls the Random Data State.
3. Inject Random Data — Sends Random Tx Data to the Transmit FIFO on the transceiver chip
while in CW operation.
Set Antenna and Power — Sets physical antenna and power level for Test Modes.
Set Freqgency — Sets the Test Frequency and locks the PLL for Test Modes.
Manual Tx Control — Functions for Manual Tx Control
a. Enable Tx (Set All Setings) — Sets Frequency, Power Scaler, Gain Index, and Enables
Tx
b. Enable Tx — Only enables the Tx. Note other Tx settings must be set in conjunction to
see the transmitter output.
c. Disable Tx — Disables the Tx.
d. Power Scaler - Sets the power scaler.

e. Gain Index — Sets the Tx Gain to the gain code in the internal Gross Gain table.

Command
The Command menu is shown in the following figure.

ook

MAC Command

Execule I Coenrnand [h) ll_l_
EngT est Command

Executs | SubCommand(h) [0 Agd i) [0
Results l Al [h) [l]

The following are the available Command functions:

1. MAC Command Execute — The input is the command number.

2. EngTst Command Execute — This is essentially a regular command operation, but it allows
for easy access to configure the Sub Command and arguments for testing purposes.

Mac Command

Command [00]

Command Begin (Cmd = 0000)
Camvmand End (Status = 0000 )
Mat Comimmand Suttess

EngTst Command

Sub Test [00]

Arg0 [Q0D000]

Argl [00000000]

Command Begin (Cmd = 0004)

EPC = 534741545347415453474154534741545347415453474154534741545347415453474154534741545347
1 = Flags:00 TagErr: 10 ProtErr: 0000
Data:5343434153434341534343415343434153434341534343415343434153434341534343415343434153434
341

Command End {Status = 0000 )

Eni Test Sitcaess

22
Copyright 2012 Unitech Electronics Co., Ltd. All rights reserved. Unitech is a registered trademark of Unitech Electronics Co., Ltd.



unitech

because we care

GPIO
The GPIO menu is shown in the following figure.
GFIO
Conhguration Slate
GPIOD i||'||;hl1 v "
GP’IH 1 [Inpul :J J ;J
GPID 2 [input =] | -

GPI03 [Oupwt  >| [Low =]
Aelezh l

ARM GPO
]F'm{l 1] Low High

The General purpose GPIO can be configured as Input or Output and the corresponding state
is also reflected. The Refresh button can be used to update the states of the GPIOs configured
as input. The greyed state boxes reflect the Input State. When configured as GPOs the state
becomes user selectable.

The ARM GPOs can be set Low and High via the ARM GPO control box.

NV Mem
The NV Mem menu is shown in the following figure.

Load Bray

Selact Fie j FF:E:ET!-:

— PR
Foesd Acdhess |CODE | or Custom Addeess fh] |

Download | [ Enable Test Dovnload
Fornat (XEM

[User_Contiged = Formal

Bootiande
Floset to Boolloader | Unlock Sector 0 |

The following are the available Command functions:

1. Load Binary -

The NV Mem can be used to write to any of the NV memory, but the primary function is for
firmware downloads.

There are three main inputs to this NV Mem update function:

A) Input File — To select a file, a dialog will prompt the user to select the binary file. Once
selected the file is cached into the IndyTool application and the file properties are displayed:
Name: harvemacR1000.a79 Date: 2/16/2010 7:58:15 PM Size: 162996 bytes
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B) Starting NV Memory Address — Either a fixed Address or custom Address can be selected.

For fixed address the options are CODE (0x100000), OEM (0x137C00), INIT_OEM
(Ox0013FFF8). A custom address can be entered for special cases. To use the fixed
address, the custom address must be blank.

C) Test Download — Selects whether to do perform a Test download or an actual download.

When the download button is pressed, the NV Mem sequence commences. If successful,
the reader will reboot itself and IndyTool will ask the user to wait 10 seconds and then self
disconnect from the reader. When the success is indicated, the user can reconnect to the
reader once it is reset.

NVMem Select File
Directory: C:Y

Name: harvemacR1000.279
Date: 2/16/2010 7:58:15 PM
Size: 162996 bytes

Select File Success

Memory Update Begin

Name: harvemacR1000.279

Date: 2/16/2010 7:58:15 PM

Size: 162996 bytes

Start Address: 0x00100000

Executing Operation...

Reader will self reset, please wait 10 seconds...
Memory Update Success

2.

o

Format OEM — This is used to initialize the OEM space for a specific platform. The pull
down menu provides the various options for the various supported platforms. The
User_Configured option can always be used, but the appropriate Format OEM
preconditions in the MAC Registers must be configured manually by the user (see the MAC
Register document for further details).

Reset To Bootloader - Allows a user to reset the firmware to the bootloader code.

Unlock Sector 0 — Allows a user to unlock Sector 0 for performing NV Mem updates in that
sector.

Macros
The Macros menu is shown in the following figure.

Macios

Execute ]Hnne j

The following are the available Macros functions:

1.
2.

3.

None — Performs no operation.

Enter Debug Shell — Executes Mac Command to enter into Debug Shell on the Debug
Port.

Enable Splash Screen with 2 second Delay — Configures the OEM to enable splash screen
and sets the Boot Delay to 2 seconds.

Interface to USB — Configures the OEM for the host for USB operation and resets the
reader.

Interface to UART- Configures the OEM for the host for UART operation and resets the
reader.

Dump Mac — Dumps the entire Mac Register Set.
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7. Create OEM Batch — Reads the entire OEM space and prompts the user for a file name to
save a Batch script that can be used to write the entire OEM space back to a reader.
Essentially saves the OEM state to a file so that it can be preserved, and the Batch Access
function in the Register Access menu can be used to restore the state.

Sensors
The Sensors menu is shown in the following figure.

Read Sensoi:
Fead Aversge [d] |0 =

ADC

a
=
i
!
m
T

=t ol ——

DaC

[DAC_0_FUTURE_USE | e/t o =

The following are the available Sensor functions:
1. Read — The current sensor registers are queried.

Read Sensors

Averaging [0]

Ambient Temperature: 33 C [237]
Xeovr Temperatura: 0 C [0]

PA Temperature: 34 C [238]
Forward Power: -3.9 dBm [76]
Reverse Power: -3.6 dBm [75]

PA Current: 56 maA [195]
Antenna Sense Resistor: 0 [0]
Read Sensors Success

2. ADC - Directly control the ADC
f. Forward Power

Reverse Power

Ambient Temperature

PA Temperature

Tranceiver Temperature

. PA Current

I. Antenna Sense

3. DAC — Directly control the DAC
a. Tranceiver DAC 0 — Future Use
b. Tranceiver DAC 1 — PA Bias

Mac Error
The Mac Error menu is shown in the following figure.

~T T Ta

— Mac Ermor

Get I Clear I
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The following are the available Mac Error functions:

1. Get — The Current and Last Mac Error are queried from the reader. Diagnostic codes are
also queried and displayed

2. Clear — The Clear Mac Command is executed. Note that the Last Mac Error register is not
clearable, only the current Mac Error will be cleared.

Get Mac Error

Current Mac Error = None

Last Mac Error = 0316

Diagnostic Code [0] = 0x00000000, O
Diagnostic Code [1] = 0x00000000, 0
Diagnostic Code [2] = 0x00000000, 0
Get Mac Error Success

Clear Mac Error
Clear Mac Error Success

Calibration
The Calibration menu is shown in the following figure.
DEM Stmigs
t.‘]‘_ur- lJ |
Read | wite |
RF
[Gross_Gare =] Execute I ite DEM
Calibeation D.ata

Aathisye

The following are the available Calibration functions:

1. OEM Strings — Read and Write the OEM Strings directly. The available strings are
Manufacturer, Product and Serial.

2. RF - The following automatic RF calibration procedures can be performed. Also, the check
box for Write to OEM will automatically store the calibration data to the proper OEM area on
successful calibration completion.

a. Gross Gain Calibration — Requires forward power detector to be calibrated.

b. DC Offset —Requires forward power detector to be calibrated.

c. LBT_RSSI_Threshold — Requires a known signal level (typically -74dBm for Japan) to
be injected into the receive port at the test frequency.

d. PABias DAC Value — Does not have any prerequisites.

e. PABias Current Coefficients — Does not have any prerequisites.

3. Calibration Data — Dumps RF related calibration data from the OEM configuration space
and formats the data into an IndyTool Batch Script for future use. The script that is
generated can be used in the future to configure the same reader with the same calibration
data.
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Help
The Help menu is shown in the following figure.

Indy Tool Help

|¥

Taols

Fegmeter Acceds: Acceds MAC, Banked MAC, OFEM, Bypass,
and Link Profile regesters.,

Tag Access: Read, Write, Lock, Kill, Block Write, Block Erase,
QT Read, QT Write, and §T None tag scoess commands
Script: Batch script or JSoript execution support

Inventory: Executs inventory command and desplay packets
Tx Contrali S&f CW and Random Data onfoff on spacific
antenng, frequency, and power lawel.

Command: Execute & MAC Command and EngTest by
rumiber and display packets.

GPI0: Configure GPIO Settings,

MiyMem: Load Binary files to device.

Macros: High Lavel macro halper functons: Enter Dabug
Shell, Enable Splash Socreen, Change [nterface to USE,
iChange Interface to UART, Dump MALC Registers, and Create
COEHM Write Batch File

Sansors: Read onboard sensor data

Mat Errar: Query and clesr Mac Error

iCakbration: Cahbraton Cormmand Conhtrol.

Facket Display Dptions

Decoded Packets: Display decoded packets

T i!ll'l'\-'. NE Rssi (d), Rs#i (d), PC (h), EPC (h}, CRC {h), TID

{h)

* Access, Command (1), Tag Errar (k), Prota Erfar [k}, Wrnts
Count (d), Distal] (k)

* Debug, Owerflaw {d), Underflow (d), Data Type (d],
Timestamp -::;HJ 1d {d}, ll‘.'wnl:tr (d), Data[] (b} ; =

The is no function available in the Help Menu. This menu is for a quick summary of all the other
available functions in other menus.

The Tools section describes all the functions in the specific tabs. The Packet Display Options
section describes the various packet formats and the options related to displaying packets.
The Status Display Options section describes options related to the Status Display Window.
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Chapter 3

Introduction

The Tracer application is a .NET-based graphical user interface (GUI) tool that uses the Indy
RFID Host Library API to exercise the functionality of the reader platform, a platform that is
based on the Indy R1000 and R2000 chip, and Indy R1000 and R2000 firmware respectively.

Tracer is dynamically linked to the Indy RFID Host Library. Therefore, there is no need to install
the interface library separately. However, the USB / UART host driver must be installed prior to
using Tracer.

Tracer is supported on Windows XP only.

The goal of this document is to explain the operation of the tool. This document does not
explain the underlying RFID functionality that it is controlling via the Indy RFID Host Library
API.

Tracer Installation

Installation Requirements

Tracer requires Microsoft Windows XP Professional with Service Pack 1 (or later). Tracer also
relies on release 2.0 of the Microsoft .Net Framework. The Tracer setup program checks to
ensure that the correct version of the .Net Framework is installed. If the correct version is not
installed, the Tracer setup program offers to install it. The user may also download and install a
copy of the .Net Framework from the Microsoft Windows Update Site
(http://update.microsoft.com/) or the Microsoft Download Center
(http://www.microsoft.com/downloads/).

To communicate with the reader, the current version of the USB / UART host driver must be
installed. See the Indy SDK Getting Started Guide for additional information.

To take advantage of the data import/export feature, Microsoft Excel 2003 is required.

Installation
It is possible for multiple versions of Tracer to co-exist on a single system, so long as a unique
install path is used for each, such as the default installation directory.

Installation Procedure

To install the Tracer tool:

1. Double click the Tracer installer file, Tracer v2.4.

2. 2.msi, to launch the installation wizard.

3. When prompted, designate the desired installation directory. The default is [Program
FilesNIMPINJ\Tracer v2.4.2\. 3. Installation includes the C++ runtime libraries and adds a
desktop shortcut to the Tracer application.

4. To Start the Tracer application:

» Double click the desktop shortcut, or
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» Use the Start Menu. For example, if installed to the default directory:
Click Start, Select All Programs, IMPINJ, Impinj Tracer v2.4.2, Click Tracer.
» Open the Tracer installation folder and double click Tracer.exe.

Removal Procedure

To uninstall the Tracer tool:

1. Click Start, Select All Programs, IMPINJ, Impinj Tracer v2.4.2, Click Uninstall Tracer.
2. When prompted to uninstall this product, click Yes.

Alternatively:

1. Open the Control Panel and select Add or Remove Programs.

2. Select the entry for the Tracer version to uninstall and click Change/Remove.
3. When prompted to remove this product, click Yes.

Configuring for UART Operation

In the installation directory there is a file called RFIDcomm.cfg. This file contains the COM Port
number if UART operation is desired. The Tracer program will need to be restarted if this files is
changed. With UART operation, only a single reader can be controlled.

Tracer Usage
This section describes the features of the Tracer Application.

Tracer has been adapted with reader platform differences in mind. Consequently, Tracer
version 2.2.0 supports both the Indy R1000-based and R2000-based reader, hereafter referred
to as the reader.

Tracer Appearance

The Tracer consists of a main display window and a floating control panel window. See figure

below.

e The main window contains a menu and a main display area used to show different views of
the data received from the reader.

e The floating control panel is used to start, stop, and pause inventory rounds, and to perform

other reader actions.
| dhronneridmen | - Brsmi oy =]

1 I
| I

T | U Soeaor
surreschlly T 15 vag I

Tracer User Interface Main Window (left) and Control Panel (right)
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Selecting a Device and a Mode

Selecting a Device

When the Tracer application starts, it attempts to open all attached readers. Each attached
reader is listed separately in the Device menu. If no readers are found, the application displays
a warning and the Device menu is empty.

The reader that is found first is automatically selected as the active device. The name of the
active reader device is always displayed on the window caption. To change the active reader,

make a selection from the Device menu as shown in the figure below.
| Z i meraienmol imeni e 2101 |

I 1 iy | [arens Eajudes Cafly g
L bt o 1o Iv' [rap——
stardard Ve : et l

[ Tt AT iR

Thoual e re.

i st il sl
180 DO B vy T - RIPT « P = SN Ly L y

The Device Menu
Controlling a Device
After making a selection from the Device menu, you can control the active reader from the

Reader Control menu or from the floating Control Panel. The figure below shows the Control
Panel buttons and describes the actions they perform.

P Run Inventory

‘ Continuously inventory and display the tags within range of the reader

P Inventory Once _

Run a single inventary round

P Tag Access 5

Perform a tag access

Configure Reader —

Reader configuration options

Register Access

FaLse T Pause ! regsume the running function

SO0t iy Abort the running function

Access reader registers |
Clear all zession data without clesing the reader connection |

'E-.':I:.-|_'. ':ll_'IIQTE:t;I:'i' B ‘ Stop the running function ! command

& | Clear Session -

Reader Control Panel
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Tag Access
Selecting the Tag Access option presents the user with the configuration dialog shown in the
figure below.
x|

Access Type lh

Menoty B ank 3

Dzt [h) ]

Conrd 11 i

Accers Pyd [h lli

ok | Cancel |

Tag Access dialog box, Access Type Read selected

From the Tag Access dialog box, the user can perform many different access operations
against tags as follows.

Access Type Read

Selecting the Read Access Type option displays the configuration dialog shown in the
figure above.

From this dialog, the user can perform a read operation against tags and can provide
the following configurable parameters:

€ Memory Bank—the target for the read operation, has selectable values of either

the EPC, TID, User, or Reserved memory bank
Offset—the offset in hexadecimal of the first 16-bit word to read from the target
memory bank
Count—the number of 16-bit words to read, starting at Offset
Access Pwd—the previously applied access password for the target tag, or no
entry for tags with no access permissions

Output from read operations is directed to the primary application window.

* e o

Access Type Write
Selecting the Write Access Type option displays the configuration dialog shown in the
figure below.
rogaccess x|
Access Type
Memaory Bank EPC i
Difset (1) o
Court 3
vauelth] [0
Value 2 [h) [
AccesssPwd(m) [0
DK I Cancel |

Tag Access dialog box, Access Type Write selected
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From this dialog, the user can perform a write operation against tags and can provide
the following configurable parameters:
Memory Bank—the target for the write operation, has selectable values of either
the EPC, TID, User, or Reserved memory bank
Offset—the offset in hexadecimal of the first 16-bit word to write from the target
memory bank
Count—the number of 16-bit words to read, starting at Offset
Value 1—the hexadecimal value of the 16-bit word to write at Offset
Value 2—the hexadecimal value of the 16-bit word to write at Offset+1, applicable
if Count is 2
€ Access Pwd—the previously applied access password for the target tag, or no

entry for tags with no access permissions.

Output from write operations is directed to the primary application window.

*oe o

Access Type Kill

The kill operation allows the user to render any tag with a matching access and Kkill
password as permanently non-functional. Selecting the Kill Access Type option displays the
configuration dialog shown in the figure below.

X
Acesss Type [ bl
Accedsit Pwd [k .-
Fill Pead [l
i 8 Cahel

Tag Access dialog box, Access Type Kill selected

Note: Tags with a value of zero for their password are not expected to respond to the Kill
command.

Access Type Lock

The lock operation allows the user to specify the desired exposure of tag kill and access
password permissions. It also allows the user to specify write permission and condition levels
for the EPC, TID, and User memory banks. Selecting the Lock Access Type option displays the
dialog box shown in the figure below.

B x|
Access Typs ﬁ
Pemizon:
¥l P =]
Aacwry Pead f.'-n' ﬂ
EPC Bank :J
TiDr B :I
Accerss Pwd b [0 Lpae Blank -
ok | _Cocd | Tag Access dialog box,

Access Type Lock selected

33
Copyright 2012 Unitech Electronics Co., Ltd. All rights reserved. Unitech is a registered trademark of Unitech Electronics Co., Ltd.



unitech

because we care

Note that all permissions are set in a single operation. In many circumstances, it may be
desirable to leave one or more of the target passwords or permissions in an unmodified state.
To do this, select the NO_CHANGE option for those targets.

Access Type BlockWrite
Selecting the BlockWrite Access Type option displays the configuration dialog shown in
the figure below.

TogAccess xJ
Access Type m—']
M ey & sk .!'I'I_ . :l
ittt [h) [0
Conard i-l
Wakie 1 [H] o
Waslue 2 [H]
Accests Pwd b |0
o Corcel |

Tag Access dialog box, Access Type BlockWrite selected

From this dialog, the user can perform a block write operation against tags and can

provide the following configurable parameters:
€ Memory Bank—the target for the read operation, has selectable values of either

the EPC, TID, User, or Reserved memory bank
Offset—the offset in hexadecimal of the first 16-bit word to read from the target
memory bank
Count—the number of 16-bit words to read, starting at Offset
Value 1—the hexadecimal value of the 16-bit word to write at Offset
Value 2—the hexadecimal value of the 16-bit word to write at Offset+1, applicable
if Count is 2.
Access Pwd—the previously applied access password for the target tag, or no
entry for tags with no access permissions.

* G060 o

Output from block write operations is directed to the primary application window.

Access Type BlockErase
Selecting the BlockErase Access Type option displays the configuration dialog shown in
the figure below.

x|
Access Type  [IEERSEIE =]
Memory Blark [Er - i
Dteet [h] | ]
Conrd i 3;
Accesz: Pvd [ |D
o Concel |

Tag Access dialog box, Access Type BlockErase selected
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From this dialog, the user can perform a read operation against tags and can provide
the following configurable parameters:
Memory Bank—the target for the read operation, has selectable values of either
the EPC, TID, User, or Reserved memory bank
Offset—the offset in hexadecimal of the first 16-bit word to erase in the target
memory bank
€4 Count—the number of 16-bit words to erase, starting at Offset
€ Access Pwd—the previously applied access password for the target tag, or no

entry for tags with no access permissions.

*

Output from block erase operations is directed to the primary application window.

Access Type QT_None

Selecting the QT_None Access Type option displays the configuration dialog shown in
the figure below.

x4
Accezs Type T-:r'. -

QT Control

Apcess REAL =]

ok | Cancel

Tag Access dialog box, Access Type QT_None selected and QT Control Access READ option selected

From this dialog, the user can perform a QT control data read or write operation against
tags.

The figure above illustrates the QT Control Access READ option, for which no additional
parameters are required.

Selecting the QT Control Access WRITE option displays additional options in the
configuration dialog shown in the figure below.

TogAceess x|
Access Type  [TINNIERE =]
QT Contscd
oo [WHITE =]
Ferstence EI EMPORARY :J
Shoit lange  |CISABLE =]
MEmany I[I-r.'-l I.IE.|. Tl.'-r H
o | cece |

Tag Access dialog box, Access Type QT_None selected and QT Control Access WRITE option selected
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Refer to Monza4 Tag_ Chip_Datasheet for an explanation of these QT related
parameters. Output from QT operations is directed to the primary application window.

Access Type QT_Read
Selecting the QT_Read Access Type option displays the configuration dialog shown in
the figure below.

frogaccess x|
Memony Bark |EPC =] AT Contrcd
Otieed [l [n i hAooett [F!E.:-[- ﬂ
Cowrd 1 i

Accesss Pwd [h) |0

oF | Cancel |

Tag Access dialog box, Access Type QT_Read selected
From this dialog, the user can perform a QT control data read or write operation followed
immediately by a read operation against tags.

The configurable parameters for the QT control data read or write operation are identical
to those in section titing Access Type QT_None.

The configurable parameters for the QT read operation are identical to those in section
titing Access Type Read. Output from QT read operations is directed to the primary application
window.

Access Type QT_Write
Selecting the QT_Write Access Type option displays the configuration dialog shown in
the figure below.

TegAccess x|
Access Type | NEDRDEE x
My Bank EPL - QT Conteol
Oiifeet [H) ] Access [l-'E A _v_J
Couril 1 ﬂ
Wahue 1 [h] 0
Ve 2 [h)
Aocesys Pud [h) |0
ok | conce |

Tag Access dialog box, Access Type QT_Write selected

From this dialog, the user can perform a QT control data read or write operation followed
immediately by a write operation against tags.

The configurable parameters for the QT control data read or write operation are identical to
those in section titing Access Type QT_None..
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The configurable parameters for the QT write operation are identical to those in section 3.3.1.2.
Output from QT write operations is directed to the primary application window.

RFID Data Views

Overview
The Tracer provides several views that allow users to examine RFID data from different
perspectives. Use the View menu (on the main window) to select different views.

Tracer provides two types of data views:
e Live data views, which are captured in real-time from the reader
e Post-capture views, which are generated after an operation is completed

The live data views display data as the packets arrive from the reader. The application applies
minimal processing to this live data. The following table describes the three live data views that
are available.

Live Data Views

View Name Contents
Summary View Overview statistics about the current session, currently executing
command and reporting time slice.
Standard View A list of unique tag singulations (tag id inventoried) in the session and a
count of the number of times the id was read (inventoried).
Protocol Trace A graphical view of the packet data for the current (active) command
broken out by the packet fields.

Note that while a reader is actively executing a command, such as Inventory, only live data
views are available. Even if a user has selected a post-capture view, the view is automatically
switched to a live data view when a command is issued to the reader.

While the command is running, users can switch between any of the three live views (Summary,
Standard and Protocol Trace). However, the user interface prevents users from switching to
any of the post-capture views. See the figure below.

Sy i) G T =13 x|

= it des | Demere eader Centl  Tosh ek Diunna the exacution of
=Rt 10 § |-_-' Ty e readar commands, packets

Fatdor e conma areactively being captured

[

The View menu is restricted
Pacicelhy rioeved THET Tk o threes ive data views

View Menu Options — During Reader Command Execution

Performing Post-Capture Processing

After one or more reader functions has completed, Tracer must perform the post-capture
processing to create the post-capture views. The post-capture processing builds an index of
the captured data which provides the data for the post-capture views.

You can perform the post processing by initiating it yourself or by configuring the application to
invoke it automatically. The procedure for each approach is described below:

e To initiate the post processing (i.e., to build the indexed data file), select Build Post-Capture
Views as shown in the figure below. This option is enabled after the reader functions have
completed.
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View Menu Options - Build Post-Capture Views

e To configure the application to automatically invoke the post-capture processing:
1. From the Tools menu, select Tracer Options. The Tracer Option dialog box displays.
2. Select Automatically perform post-capture processing as shown in the figure below.

x
General Dptions
Inventory ™ Maxmize man wirdow o aib.gp.
Data Logging [™ Confirm beloe dlosng appicston.

[ twtoratically perloim pos-capluie processing.

Olelaul view Prolocel Trace nd

ot | cawe |

Automatically Perform Post-Capture Processing

When the post-capture processing completes, all views become available from the View menu,
as shown in the figure below.

4 e sanan @i - Inopin] Traces W =18] =]
Fle Eage | Yooy | Deecs  Boade Contrdl  Tecki  Heip
SLUMME ‘E Ny Ve
S i commant After the raw packets have
kit 17 ehcmt been processed, the post.
Pact o e capture ‘.-||:—1_.'1r*.'« are enabled
1 SR Vi ¥ T Adcess
Rr Tl il % fens L pETRId STy
il 3 r.nf.ur.rn i ] Rk Tk i i
Lvnlory e Sarmidey
Invertary rounds ] e
Loreritory Par geetar
= = =

Tirtal sinvrwil winrs

View Menu Options - Post-capture Views

Except for the Reader Protocol view, all post-capture views are divided into three groups under
the submenus:

e Packet Views

e Diagnostic Views
e Performance Views

The Protocol Trace is the only view that supports the display of both live and post-capture data.
When the reader is active, the Reader Protocol view displays the last one thousand captured
packets for the current command. When the post-capture process completes, the Reader
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Protocol view displays all packets for the active session.
The following table lists the post-capture packet views that are available:

Post-Capture Packet Views
View Name Contents
Tag Access Lists in chronological order all Inventory Response packets received from
the reader. The view includes the Tag ID, time of packet arrival, the
Antenna number, device time, the access type, and the tag data.

Command Provides summary information about the commands executed by the

Summary reader in the current session. Data items include elapsed time of the
command, execution mode, tag count, unique tag count, and tag read
rate.

Antenna Cycle Provides summary information about the antenna cycles executed by the

Summary reader in the current session. Data items include the number of antennas

included, the tag count, unique tags, and tag singulation rate.
Inventory Cycle Provides a summary of all of the inventory cycles included in the current

Summary session (or since the last time the session was cleared). The view
includes the total and unique tag count, logical antenna number, and read
rate.

Inventory Round  |Lists data related to each inventory round including the antenna used, tag

Summary count, and elapsed time in milliseconds.

Inventory Lists the parameter used in the session’s inventory rounds.

Parameters

The following table lists the post-capture diagnostic views that are available:
Post-Capture Diagnostic Views

View Name Contents
All Packets Lists in chronological order all packets received from the reader.
(Raw Format)
Invalid Packets Lists invalid or unrecognized packets, the raw data, and the parsing error.
Inventory Cycle Lists diagnostic information for each inventory cycle.
Diagnostics Note: The extended data format must be selected to obtain this information.
Inventory Round  |Lists the diagnostic information for each inventory round.
Diagnostic Note: The extended data format must be selected to obtain this information.

The following table lists the post-capture performance view that is available:
Post-Capture Performance View

View Name Contents
Singulation Rate  |Provides data useful for calculating the read rate achieved by the reader.
Data

Exporting Data

The Tracer application allows you to export data to Microsoft Excel 2003. To export data:

e From the File menu, click Export. A dialog box opens from which you can select the views
you wish to export. You can export one or more views at a time.

The application saves exported files in the user’s temporary directory. After the export
completes, Tracer invokes Microsoft Excel, or the associated application for xml format
worksheets, to open the exported data file. Each view selected for export becomes a separate

sheet in an Excel workbook.
Note: Microsoft Excel allows only the first 656536 rows in each view to be exported. If a session is too big for Excel,
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you can always view it in the Tracer application.

Logging Data
Tracer supports the logging to a text file of all packets received from readers. See figure below
To enable logging:

1. From the Tools menu, click Tracer Options. This opens the Tracer Options dialog box.
2. In the Tracer Options dialog box, click the Data Logging tab.
3. Select the Enable Logging check box.
4. If desired, specify an alternative directory in which log files should be stored.
=l
General Dptions
Inventory

¥ Enale Logging

Data Logging
Lo File direchon

|I::kD-:-cu'nert$ and & ethingzuserMy Documeants

[~ Donot gawve data o terporary fle. [application restart equired o take effect|
Sekeching this oplion wil prevert the aoplcalion from stoing =ny data on disk.
The c=n e balpful bor unning far ektfendsd panods af fime, howessar ooly
mivimal latistical nformation wil be avalable.

M oee: Changing thiz aptioe wil not taks effact wl the aoplzation iz estaned

ok | caca |

Data Logging

The log files created by Tracer are named rfidxxxx.log, where xxxx is a four digit sequence
number. The figure below shows an example of log file content.

g 1962797 "Cmd Begin® 01-00-00-00-02-00-00-00-0F-00-00-00-05-00-00-00

00 18527497 "Cyc Begin® 01-00-02-00-00-00-00-00

oo 19652757 "Ant Begin 01-00-03-00-01-00-00-00-00-00-00-00

oa 1962757 “Inv Beagin® 01-00-04-00-00-00-00-00

0a 1962787 “Inventory 01-00-05-00-03-00-29-41-2D-A8-00-00-10-00-00-00-00-00-£8-68
g 1962787 “Inventory 01-00-05-00-03-00-29-41-20-A8-08-00-10-00-00-00-00-01-FB-44
oo 1962792 “Inventory 01-00-05-00-03-00-28-41-20-A8-09-00-10-00-00-00-00-02-CB-29
0o 1962758 “Inventory 01-00-05-00-03-00-29-4 1-20-A8-08-00-10-00-00-00-00-03-DB-08
00 1962792 “Inventory 01-01-05-00-01-00-00-00-06-00-00-00

oo 1962792 "Inv End 01-00-09-00-00-00-00-00

00 1952792 “Inv Begin® 01-00-04-00-00-00-00-00

Log File Example
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The log file contains four fields separated by tab characters. These fields are defined in the
following table.
Log File Field Definitions

Field Contents
Radio Index A unique serial number for the reader.
Time stamp Elapsed time in milliseconds from the start of the session.
Symbolic Name The symbolic name for the packet.
Packet Data The packet data in hexadecimal format.

Accessing and Changing Reader Configuration

The Tracer application allows the user to configure many of the settings of the attached

readers.

To access the configuration panel:

e From the Reader Control menu, select Configure Reader. Alternatively, from the Control
Panel, select Configure Reader. See the figure below. This opens the Tracer Reader
Configuration dialog box.

Access the "Configure
Fie [de View Ceocwe | fcocerContrn | Toob Heb -

: T Reader” dialog from the
standard View |-.,--. < ‘: Reader Control manu or
_ ] ) ! o 1he floating Reader Control

el [Fremtire OCE i Feadi Panel

MO0 00000 M- ) kol °l) 0
0000000000 0000 g e s 2,

¥ Fumy bveridcn

ConAgure Aeader

feguter AL003

Accessing the Reader Configuration Dialog

The Tracer Reader Configuration dialog contains many function-specific pages, each of which
is listed on the left-hand side selection bar. The current selection is always indicated by a visual
highlight. For example, in the figure below, the Settings page is active.

113
Lottnos
Anluina Porls
feler] Criteria Hegar | =
A— e R -
Post Sinapilatun
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About Riesder =

Trumbsbes g

Reader Configuration Dialog Box
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The following sections describe each page of the Tracer Reader Configuration dialog
box—starting with the Settings page. Refer to the Indy_Firmware_Datasheet and the
IN_DG_IPJ_Indy RFID Host Library APl _Reference_Manual for a description of the
underlying functionality.

Settings Page

When the Reader Configuration dialog first opens, it displays the Settings page shown in the
figure above. The settings displayed are the current settings on the reader. From this page, you
can view and/or configure the following items:

e Operating Region (Read only, set within the reader)

e Link Profile « Data Format (Compact, Normal or Extended)

e Operational Mode (Continuous Mode or Discontinuous Mode)

Inventory Algorithm (Fixed Q or Dyanmic Q)

Antenna Configuration Page
From the Antenna Configuration page, you can configure the reader’s 16 logical antenna ports.
As the figure below shows, this page displays the current antenna configuration within a grid.

1100t ender Configuaton )%
Gettngs Anienik Conag.raor
| Antorna Ports i Pryprial | Fhencal B Fomar Loved Dol T -
P Tor 1/0cEs Filllsecond
Gt Critemia
LL L
At

Prst Singealation =
GRID
(M ata

RF Chaneti

| o

About Header

T

Tromatales oo Lin
i Glek ol Artirns T Eres Theaokesd | ching

Edit Trpmsunld ot Fom Excn I Eepont ta Eacal
—

il | Conce |

Antenna Configuration

The Import and Export buttons allow the antenna data to be manipulated by Microsoft Excel
and then imported back into the reader.

To change the setting for a logical antenna, click its associated Edit button in the first column of
the grid. This displays the dialog box shown in the figure below.

x
A s Dol T
Ardenna 0 T Phyraacsl Prowd Milizeconds
lENABLED - [3 - 2
M ot am
A Pryacal Post levverdony Cpcles
3 819 ==
Power | 170 28 |
30 =
ok Cancel |
Antenna Logical Settings
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Configurable parameters for individual antennas are:

e Tx Physical Port indicating the physical connector (0 thru 3) to which the logical antenna is
bound for transmission of data.

e Rx Physical Port indicating the physical connector to which the logical antenna is bound for
receipt of data. This value is currently bound and must be equal to the Tx Physical Port
value.

e Maximum Dwell Time indicating the maximum number of milliseconds that may be spent on
the logical antenna during a single cycle.

e Maximum Inventory Cycles specifying the maximum number of inventory cycles that will be
spent on the logical antenna before a switch to the next one available.

e Antenna transmission Power in 1/10 dBm increments.
Note: The dwell time and inventory cycles may not both be set to a value of zero. If the user attempts to perform
such an operation, the last of the two fields to be modified will automatically have its value converted to one (1).

To change the global antenna sense threshold, click on the “Edit Threshold” button. This will
bring up the dialog box shown in the figure below.
¥ Edit Antenna Sense Threshold =10] x|

Active Global Threshold [ ohms |

| 1048575

Mew Global Sense Threzhold | ohms )

[1048575 |

Ok | Cancsl |
4

Antenna Sense Threshold Settings

Select Criteria Page

Use the Select Criteria page to view and configure the selection criteria query settings that can
be used for any tag—protocol operations. As shown in the figure below, this page displays the
active selection criteria of the current reader.

i
Gettngs ket Colorin
Anlonna Pords il Cilmion & -— Apine Cilbe s | :!
bt b Marucay Bark I—_ bnerrion, Taicet a |
Proat Sangudation Mooy Bk O [T = Tagcsen _‘-J'—|
GrLIO Mk §i Court [7 Asinr ] 1
DM ks
RF Chanms v R FERPEFEEREFRFEFERFE
About Reader ‘o il 7t 1 Al
Tromirbes oot ing

‘ | d r_ _L ¥ J

Select Criteria View
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The Display Criterion # spin box allows you to select the criteria currently being viewed. It has
a range of one (1) up to the value displayed under Active Criteria.

The Load button causes the application to perform a direct query to the current reader and
reload the page with the retrieved select criteria settings.

To change the select criteria parameters for the active reader, click the Edit button. This
displays the dialog box shown in the figure below.
[ Edit Select Criteria Settings I ] 4

Select Criteria

Dizplay Critenon # |‘| ::I Active Criteria |‘| ::I
Memom Bank IEF'C j Irventory Target |S2 j
Memor Bank Offzet |D :jl T runzation ﬂ IDISABLE j
Mask Bit Count [ - Action j IASLINVA_DSLINVE |

S o o o ot ol o o o o o o
(o o o o oo o o o o o

covs|

Select Criteria Edit Dialog

a0

This panel allows configuration of individual select criterion parameters.

Note 1: Only one active select criteria is allowed at this time. Attempts to set the Active Criteria count (in the Edit
dialog) greater than one (1) results in an Invalid Parameter error. This error is generated and displayed when the
Save button is clicked.

Note 2: Truncation is not supported in the Indy firmware at this time. The Truncation parameter should be set to
DISABLE.

Inventory Algorithm Panel

The Inventory Algorithm panels are used to view and configure the reader’s query settings, the
parameters for the selected singulation algorithm, and whether select and post singulation
filters should be utilized during inventory, read, write and similar operations.

The figure below shows an example of the Inventory Algorithm View panel.
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Algorithm Settings View Page
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The Load button queries the current reader and refreshes the values displayed on the
Algorithm Settings page.

To modify the algorithm settings for the current reader, click the Edit button. This opens a
dialog box similar to the one shown in the figure below.
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Inventory Algorithm Edit Page

In the Active Algorithm dropdown box, you can select between the Fixed Q and Dyanmic Q
algorithm. When you select a new algorithm, the configurable fields displayed in the center
sub-panel change to match those available with the selected algorithm.

The Activate Select Rules and Active Post-Singulation Rules checkboxes control whether the
select and post singulation criteria that have been configured should be utilized during
inventory, read, write, and similar operations.

Post Singulation Criteria Page
Use the Post Singulation page to view and configure reader settings that define the manner in
which tags and post singulation are filtered (based on all or part of the tag’s EPC).

The figure below shows an example of the page displayed when the Post Singulation Criteria
option is chosen.
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The Display Criterion # spin box allows you to select the criteria currently being viewed. It has
a range of one (1) up to the value displayed under Active Criteria.

The Load button causes the application to perform a direct query to the current reader and
reload the page with the retrieved post singulation criteria settings.

To change the post singulation criteria parameters for the active reader, click the Edit button.
This displays the dialog box shown in the figure below.
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Post Singulation Criteria Edit Dialog

This page allows configuration of individual post singulation criterion parameters.

Note: Only one active post singulation criteria is allowed at this time. Attempts to set the Active Criteria count
greater than one (1) in the Edit dialog result in an Invalid Parameter error. This error is generated and displayed
when the Save button is clicked.

GPIO Pin Configuration Page
Use the GPIO Pin Configuration page to set and retrieve the current values of General

Purpose Input/Output (GPIO) pins which are accessible to the user on the Indy Firmware
microcontroller. The figure below shows the GPIO panel.
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46

Copyright 2012 Unitech Electronics Co., Ltd. All rights reserved. Unitech is a registered trademark of Unitech Electronics Co., Ltd.



unitech

because we care

To retrieve the current value for a specific GPIO pin:

1. Set the Access value to GET.

2. Click the associated Apply button. The State column then indicates the retrieved
value—LOW for a binary value of zero or HI for a binary value of one. If the operation fails,
the Status field indicates this and the displayed state changes to UNKNOWN.

To retrieve the current values of all GPIO pins:
e Click the Read All button. This operation sets all pins to GET mode and retrieves the current
values from the system.

To set a value for a specific GPIO pin:

1. Change the Access value to SET.

2. Change the State field to the desired value.
3. Click the associated Apply button.

OEM Data Page
The OEM Data page allows the user to read product data from the OEM area on the Indy
Firmware microcontroller. The GPIO page is shown in the figure below.
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RF Channel Definitions Page
The RF (Radio Frequency) Channel Definitions page provides a simplified method to view and
configure the reader’s frequency channels. An example of this page is shown below in the

OEM Data Page

figure below.
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RF channels are identified and ordered by their slot number and displayed in a grid format
along with their current configuration values.

This dialog also allows you to import data from and export data to Microsoft Excel (using the
Excel XML format).

To edit a slot, click the Edit button next to the slot number. This displays the RF Channels
dialog box (shown in the figure below) from which the user can configure the channel.
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RF Channel Settings Dialog

Note that the channel frequency value is not directly editable by the user. Instead, this value is
dynamically calculated based upon the supplied multiply and divide ratios.

Other value limitations for fields presented on this page are as follows: « Divide Ratio can only

be set to a value of 1 or greater

e Minimum DAC Band can only be set to value ranging from 0 to the current value of
Maximum DAC Band inclusive

e Affinity Band can only be set to values from the current Minimum DAC Band to Maximum
DAC Band inclusive

e Maximum DAC Band can only be set to values ranging from the current value of Minimum
DAC Band to 7 inclusive

Note: When settings for a channel are saved, the specified Affinity Band is evaluated by the reader firmware. If

the firmware determines the Affinity Band is non-optimal, a new value between the Minimum DAC and Maximum
DAC Bands (inclusive) is generated and subsequently displayed on the RF Channels page.
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About Reader Page

The About Reader page is a static page that provides versioning information for the Indy
components of the reader. It provides a single place to find the version information for the Indy
device, Indy Firmware, Indy USB host driver, and Indy Host Library API Interface. The figure
below shows a sample About Page.
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About Reader Page

Troubleshooting Panel
The Troubleshooting page provides access to the Indy Firmware error register as well as the
ability to clear the error and reset the Indy Firmware. See the figure below.
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Troubleshooting Page

Note: Performing a Reset Firmware operation causes a reset of the connection to the current reader. The reader
will no longer be accessible via the application until the application is restarted.
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Register Access Panel
It is recommended that you have a very strong understanding of the behavior of the underlying
Indy Firmware prior to modifying register values directly via this method.

For more information, see the Indy_Firmware_Datasheet For the purpose of controlling and
configuring the reader, the Tracer application allows the user to read and write the various Indy
Firmware registers.

Register Type Mac
Selecting the Mac Register Access option displays the dialog shown in the figure below. From
this dialog, the user can perform read and write access to MAC Registers.

X

Register Type Im ~ I Cloge |

Fiead |Address b [0 Count (d] |1 = Dump MAC |
Wirite |Address th) |0 Data(h] |0
Batch | ? | [~ Bakch Stop On Errar

Clear Status | Save Status I ¥ Kesp Histary

MAC Registers Page

To read an individual MAC register value:

e Enter the hexadecimal start address and the total number registers to read.

e Click the Read button. If a register cannot be read, for example because of an invalid
address entry or the register is write-only, a read fail result will be displayed in the status
window.

To write an individual MAC register value:

e Enter the hexadecimal start address and the hexadecimal value to write.

e Click the Write button. If a register cannot be written, for example because of an invalid
address entry or the register is read-only, a write fail result will be displayed in the status
window.

The Batch button allows for batch processing of multiple registers. Select the ? button for

Register Access Batch Help and file format.
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The Dump MAC button reads all MAC registers and dumps the data in the status window.
The Clear Status button clears the status window.
The Save Status button allows the content of the status window to be saved to a file.

Check Keep History to retain all access history in the status window. Uncheck Keep History to
retain only the last access record in the status window.

Register Type MacBank
Selecting the MacBank Register Access option displays the dialog shown in the figure below.

This dialog reduces the user input required to perform read and write access to MAC Banked
Registers.

x
Register Type  |LER=EER3 Close |
Fiead | Address [h] [0 Count(d |1 = Dump MAC |
wiite |Address h |0 Datalh] |0 Bank () [0
Batch | ? | ™ Batch Stop On Eror
Clear Status | Save Status | IV Keep History

MAC Banked Registers Page
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The configurable parameters for MAC Banked Register read operations are identical to those
in section 3.7.11.1. The figure below shows the status window for a valid banked register read,
detailing the currently selected bank, the applicable selector address, and the content of all
banks.

|
Fiegister Type m Close |
address () [503 comt@ [T = Dump MaC |
iite |Address th o Data(h) |0 Bank () [0
Batch | ? | ™ Batch Stop On Ermar
Clear Statuz | Save Statuz | IV Keep Histary

Read Register [MacBank]

Read Mac [0903][01] = 000040F4 (Banked Sel:0902)
Read Mac Register Bank [0903][00] = 00000004
Read Mac Register Bank [0903][01] = 000040F4

MAC Banked Register Read Status Example

RS “| The configurable parameters for MAC Banked
i o W —=1| Register write operations are identical to those in
_tem | o= | | section 3.7.11.1, except that an additional bank
ey T ol parameter is provided. This alleviates the need to

i SR ¢ . | Utilize the Mac Register Access dialog to select the
= desired bank via the bank selector register before
performing banked register operations. The figure
below shows the status window for a valid banked
e T register read, detailing the currently selected bank,
ikaabies i tame cnrbacs ot el st the applicable selector address, and the content of
all banks. This is followed by a write to each bank
by simply changing the bank index.
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MAC Banked Register Read and Write
Status Example
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Register Type Bypass
Selecting the MacBypass Register Access option displays the dialog shown in the figure below.
From this dialog, the user can perform read and write access to Indy R1000 and R2000

Registers.
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MAC Bypass Registers Page

The configurable parameters for Bypass Register read and operations are identical to those in

section 3.7.11.1.

Register Type OEM
et e
e L o
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OEM Registers Page

Selecting the OEM Register Access option displays
the dialog shown in the figure below. From this
dialog, the user can perform read and write access
to the OEM Registers.
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The configurable parameters for OEM Register read and operations are identical to those in
section 3.7.11.1.

Register Type LinkProfile

Selecting the LinkProfle Register Access option displays the dialog shown in the figure below.
From this dialog, the user can perform read and write access to the registers of individual link
profiles.
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LinkProfile Registers Page

The configurable parameters for OEM Register read and write operations are identical to those
in section 3.7.11.1, except that a Profile Id parameter is provided in order to perform the read
and write operations on a specific link profile.

Known Issues

e The application does detect new readers that become active after the application has
started. You should power on and connect your readers prior to starting the Tracer
application.

e The names of detected readers are displayed as ASCII only in the Device menu.

e Truncation is not supported in the Firmware Release v2.4.2, so selecting it in the Select
criteria will render an error.
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Federal Communication Commission Interference Statement

This device complies with Part 15 of the FCC Rules. Operation is subject to the
following two conditions: (1) This device may not cause harmful interference, and (2)
this device must accept any interference received, including interference that may

cause undesired operation.

This equipment has been tested and found to comply with the limits for a Class B
digital device, pursuant to Part 15 of the FCC Rules. These limits are designed to
provide reasonable protection against harmful interference in a residential installation.
This equipment generates, uses and can radiate radio frequency energy and, if not
installed and used in accordance with the instructions, may cause harmful interference
to radio communications. However, there is no guarantee that interference will not
occur in a particular installation. If this equipment does cause harmful interference
to radio or television reception, which can be determined by turning the equipment off
and on, the user is encouraged to try to correct the interference by one of the

following measures:

- Reorient or relocate the receiving antenna.

- Increase the separation between the equipment and receiver.

- Connect the equipment into an outlet on a circuit different from that
to which the receiver is connected.

- Consult the dealer or an experienced radio/TV technician for help.

FCC Caution: Any changes or modifications not expressly approved by the party

responsible for compliance could void the user's authority to operate this equipment.

This transmitter must not be co-located or operating in conjunction with any other

antenna or transmitter.



Radiation Exposure Statement:
This equipment complies with FCC radiation exposure limits set forth for an
uncontrolled environment. This equipment should be installed and operated with

minimum distance 20cm between the radiator & your body.

This device is intended only for OEM integrators under the following conditions:

1) The antenna must be installed such that 20 cm is maintained between the antenna
and users, and
2) The transmitter module may not be co-located with any other transmitter or

antenna.

As long as 2 conditions above are met, further transmitter test will not be required.
However, the OEM integrator is still responsible for testing their end-product for any

additional compliance requirements required with this module installed

IMPORTANT NOTE: In the event that these conditions can not be met (for example
certain laptop configurations or co-location with another transmitter), then the FCC
authorization is no longer considered valid and the FCC ID can not be used on the
final product. In these circumstances, the OEM integrator will be responsible for
re-evaluating the end product (including the transmitter) and obtaining a separate FCC

authorization.

End Product Labeling

This transmitter module is authorized only for use in device where the antenna may be
installed such that 20 cm may be maintained between the antenna and users. The final

end product must be labeled in a visible area with the following: “Contains FCC ID:

HLERMB300F”. The grantee's FCC ID can be used only when all FCC compliance

requirements are met.

Manual Information To the End User
The OEM integrator has to be aware not to provide information to the end user
regarding how to install or remove this RF module in the user’s manual of the end

product which integrates this module.

The end user manual shall include all required regulatory information/warning as

show in this manual.



