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2 FCC and IC Statement

FCC NOTICE:

To comply with FCC part 15 rules in the United States, the system must be professionally
installed to ensure compliance with the Part 15 certification. It is the responsibility of the
operator and professional installer to ensure that only certified systems are deployed in the
United States. The use of the system in any other combination (such as co-located antennas
transmitting the same information) is expressly forbidden.

IC Notice (Industry Canada):

This Class B digital apparatus complies with Canadian ICES-003.
Cet appareil numérique de la classe B est conforme a la norme NMB-003 du Canada.

Copyright © Convergence Systems Limited, All Rights Reserved 6
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3 Introduction

3.1 CS101 Handheld RFID Reader

The CS101 handheld RFID reader is a ruggedized reader designed from the drawing board to
have extremely long read range and high read rate — in that it is designed to replace fixed
reader in many applications where fixed reader is a non-portable and therefore non-viable
option. In fact it is nicknamed “Fixed Reader in Your Hand”. CS101 is a product that arises
out of popular requests for applications such as:

1. Dock Door applications where the handheld reader is used to complement fixed reader
when tags are not 100% read by the fixed reader.

2. Loading Bay applications where the fixed reader is not allowed because there is no place
to put a permanent reader stand.

3. Warehouse applications where the handheld is used to do long read range inventory of all
the shelves — apparently not a good idea to use a fixed reader and move it around up and
down.

4. Special applications where long read range is a MUST because the operator does not
want to go near the tagged item, example police inspecting the electronic license plate of
a suspect vehicle with a suspicious driver inside.

5. Retail shop inventory applications where high read rate is most useful — workers can go
home earlier!!

3.2 How to Use this Manual

This manual provides a comprehensive introduction to the CSL CS101 EPC Classl Gen 2
handheld RFID reader (chapter 2), Installation Guide (chapter 3), Quick Start Guide (chapter 4),
Applications Interface (chapter 5), CSL Demo Programs (chapter 6), Software Development
Environment (chapter 7), PC Side Demo Program (chapter 8) and Usage Tips for CS101
(chapter 9).

Some other information such as RFID Cook Book (chapter 10), RFID Best Practices (chapter
11) and RFID Use Cases (chapter 12) are also provided for reference.

Copyright © Convergence Systems Limited, All Rights Reserved 7
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3.3 Product Package

3.3.1 Basic Package Content
The reader package contains:

e Handheld reader

e Charger with power adapter and country specific power cord

e  Batteries — 2 pieces

e Wrist strap

e Shoulder strap

e User Manual (from CSL website:
http://www.convergence.com.hk/downloads-support-2/cs101/)

3.3.2 Unpacking Instructions
Unpacking of the reader is very simple. Just open up the box and take out the content to a

table. The charger should be connected and the 2 batteries charged for a
minimum of 10 hours before first use.

Copyright © Convergence Systems Limited, All Rights Reserved 8
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3.4 Product Specification

i = '- 5 T bm b
OOPOOOOODD
0000000000
0006600000

Figure 3-1 CS101 Reader

Features:

ISO 18000-6C and EPCglobal Class 1 Gen 2 UHF RFID protocol compliant including
dense reader mode
Ultra long read range — peak at 8 meters open space with DogBone tags. (CS101-H-2
\ersion)
Ultra high read rate —  peak at 400 tags/sec. (Non-Dense Reader Mode)

150 tags/sec. (Dense Reader Mode)
Choices of vertical linear polarization antenna and horizontal linear polarization antenna
for different application scenarios
Sophisticated data handling for efficient management of large streams of tag data.
Highly configurable buffering and tag filtering modes to eliminate the redundant tag data
so as to reduce wireless LAN traffic and server loading
400 kbps tag-to-reader data rate profile
Robust performance in dense-reader environments
Excellent in transmit and receive mode — generates a different combination of unique
reader-to-tag command rate, tag-to-reader backscatter rate, modulation format, and
backscatter type
Configurable parameters offer maximum throughput and optimal performance
Supports all Gen 2 commands, including write, lock and Kill

Copyright © Convergence Systems Limited, All Rights Reserved 9
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Specifications:

Physical Characteristics:

Environment:

Antenna:

Power:
RFID Frequency Ranges:
Interfaces

Operating System:

Maximum Tag Read Rate:

Maximum Speed of Tag:
AcCcessories:
Order Code:

Restrictions on Use:

Length: 19.7 cm; Width: 12.2 cm; Height: 22.3 cm;
Weight: 1 Kg
Operating Temp:  -20°C to 50°C
Storage Temp:  -40°C to 75°C
Humidity: 5% to 95% non-condensing
Enclosure:  1P-65
Linear with excellent polarization diversity
Choice of:
Vertical Linear Polarized Antenna
Horizontal Linear Polarized Antenna
Circular Polarized Antenna
14.8 \olt, 1250 mAh Lithium Polymer battery
865 — 868MHz, 902 — 928MHz
Wi Fi 802.11b/g with WPA/WPA2
Configurable to use fixed IP address or DHCP
USB 2.0
Maximum 32GB SD card storage (SD and SDHC)
WinCE Professional 5.0
400 tags/sec. (non-DRM)
660 ft/min
Charger, batteries, wrist strap, shoulder strap
N=1: 865-868 MHz (Europe)
& 865-867 MHz (India),
N=2: 902-928 MHz (USA),
N=4: 922-928 MHz (Taiwan),
N=7: 920-925 MHz (China, Australia, Malaysia,
Hong Kong etc.),
N=8: 915-922 MHz (Japan)

Approvals,
depending on country legislation and may change
without notice

features and parameters may vary

Copyright © Convergence Systems Limited, All Rights Reserved
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4 Hardware Installation

4.1 Devices

4.1.1 Reader

The CSL CS101 handheld RFID Reader is an EPCglobal Class 1 Gen 2 handheld reader
product.

Status
LED

LCD Touch
Screen

58 Keys
Keyboard

Programmable

LED

Handle and
SD Card Slot

Battery

Figure 4-2 CS101 Reader Side View

Copyright © Convergence Systems Limited, All Rights Reserved 11
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Barcode

Reader RFID Antenna

csi Inside
COMVE
SYSTEMS LIMITED

Figure 4-3 CS101 Reader Plan View

The reader is connected to the network via Wi Fi. The reader can have a static IP address or can
obtain an IP address using DHCP. Normally, a static IP address is more convenient to use
because it does not change when the reader reboots, but the user has to make sure there is no
collision with other network devices in the network. If the reader is configured to be DHCP,
then a separate discovery program that runs on the PC side can help the user find all readers in
the same local area network.

Wi Fi Any Server/PC in the network
READER >
PC
Runnin
USB ( . g

READER p| Active Syn- Explore /

Windows Mobile Device

Centre)
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4.1.2 Charger

Figure 4-4 CS101 Charger with AC Adaptor
Note: If the battery goes into the over-current protection by shorting the battery terminals, the
battery will not output the voltage until the battery is put into CS101 charger cradle to trigger
the battery to release the status of over-current protection.

4.2 Power Up Sequence

The reader can be turned on to run RFID operation in a most simple manner:

1. Insert battery into the handle of the handheld reader with the metal contact inward. Also,
make sure it is in the correct direction in terms of front and back. If the front-back
direction is reversed, the battery cannot go in — in that case do not force it in, just reverse
the battery and it should slide in effortlessly. Then use the cap to hold the battery firmly.

2. Press the power button on the upper right corner of the keypad continuously until LCD
screen display appears.

3. Wait till WinCE screen shows up.

4. On the WInCE screen, there is an application called “CS101 Callback Demo...”. Double
click it to start the application.

5. After that, the screen will enter the application selection page and you can start reading and
writing tags, inventory of tags, search of tags, etc.

Copyright © Convergence Systems Limited, All Rights Reserved 13
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4.3 Usage Recommendation

4.3.1 Strap: Wrist Strap and Shoulder Strap

The wrist strap and shoulder strap should be attached to the handheld reader to allow additional
weight support during use.

4.3.2 10 Connection

The 10 connector consists of one USB connector (mini-USB) with dedicated cable that come
with the reader.

(Mini USB

connector)

Figure 4-5 10 Interface

Copyright © Convergence Systems Limited, All Rights Reserved 14
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4.3.3 Do’s & Don’ts when using CS101 Handheld Reader

User should pay attention when using CS101 RFID Reader.

1. Do not turn on the reader operating (read/write tags) and leave it unattended.

2. Do not connect to Linksys access point since a firmware bug was found on one of the
Linksys AP model. (In our laboratory test, we found a potential Wi-Fi connection

problem in the “Linksys WRT54G WiFi router firmware version v7.00.X". Thus, it
is not compatible with the CS101 hand held reader.)

3. Do not use the reader close to metal sheet or materials with high RF reflection capacity.

Reader antenna too close to metal

4. Do not use the reader to read tags within very short distance
B\

Reader antenna too close to the tag

Copyright © Convergence Systems Limited, All Rights Reserved 15
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5. Do not let devices with strong RF radiation close to the reader. e.g mobile phone

F I

Reader antenna too close to the mobile phone items

Do configure the Wi-Fi settings of handheld reader to be either disabled or locked with an

access point.

Wireless Information
Select a network:

Y add Mew...
@ CsLo02(Locked)

Status: Associated with CSLO0Z

sl Strenath:  Excellent
ik to single WLAN network
[ LUnlock |

@ start | B €lw [ i Dees 118w (3]0

[z1[x]

| Connection | |}<||
%

@ start | DS i Dees 1110 am 2] B8

The reader is locked to an access point

ok] X

WLAN Properties

i
% Status:  WLAMN OFF

Signal Strength(dBrn):

Metwiork:

AP Addr:

AP Channel:

Single Metwiork Locking:

| choose Metwark... |

Mairi Iﬂduance IIF‘ Address INarne Servers IFieIdEIZ

e

The reader Wi-Fi function is disabled

Copyright © Convergence Systems Limited, All Rights Reserved
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7. Do keep certain distance between reader and the tagged items

Copyright © Convergence Systems Limited, All Rights Reserved 17
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4.4  Verification and Validation

The reader comes with standard demo application. Double click the icon “CS101 Callback
Demo” to start.

I C5101

File ZFoom Tools Help

LIMITED

r'"r'?'Start_| |@':‘.'=" I b Bi22 AM |@ |%

Figure 4-6 WInCE Screen

The main menu will be shown on screen.

_ Apps Vers 2.1.63 Press "F1"

CSLibrary Vers  2.1.9 Fd?artirglzre
....................................... Firrware Yers  1.5.27

Ranging MaC Address  E0:2A:82:E8:DE:AB
Frequency Band : FCC

Read Write Frequency : Hopping
WriteAnyEpc| Frofie: 2
Power : 300
WriteFixEPC
WriteAnyPC

[ oo |

Figure 4-7 Main Menu

The current reader configuration and version information are shown on the main menu of the
Callback 2.0 Demo Program as shown in figure 4-7, it is a fast and convenient way to review

Copyright © Convergence Systems Limited, All Rights Reserved 18
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the reader setting, e.g. firmware version, country code and antenna power output etc. Whenever
the reader is stayed in the idle state (not during reading or writing the tags), you can press the
function key “F1” to display the reader information.

“Fl!!
Function Key

A €8) sy
- ‘_:‘-\
o =mEr P

.

POPOODOOOOD
000000000
0006000000
000000000
m , SPACE a ENTER
—

Figure 4-8 Keyboard

Reader Information Llnze
Device Mame : C5101
PCB Assembly Code | RFF2125EPO268
Manufacture Date : 13-1u-2013
Serial Mumber ; C5101HO000002112
Wersion Information
RFID Library Yersion : 2,1.0
USBE Driver Wersion @ 2.1.0
CSLibrary Yersion : 2,1.9
Firrmweare Mersion @ 1.5.27
Hardware Revision : 4.176.0

Figure 4-9 Reader Information

To read tags, click the “Inventory” or “Ranging” button and then click “Start”:

Copyright © Convergence Systems Limited, All Rights Reserved 19
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I CS5101

File Zoom Tools Help
INDEX | PC | EPC_ |

[][]D DDD@E Hide Meru

Figure 4-10 Tag Inventory Operation

Take the sample tags and put them in front of the handheld reader, all the tag’s EPC within the

read range of the reader will be read by handheld reader:

I CS5101

File Zoom Tools Help

2000 E20024120C023012026222170
2000 AD431666000000000000000E
2000 BOE 124 A600020aC000000000
2000 E20034120C03011951292331
00000 0000000000000510FS
2000 E20034120DC03012026222314
2000 E2005222021 2008222203127
2000 ADZAD0000000000000000003 EI

: 10 4 Hide Memu

Figure 4-11 Tag Inventory — Listing

(N Y VI R N R T L B S
[}
=
=
[}
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4.5 Cautions

The default IP address of handheld reader is configured as DHCP. To change this IP
address, please go to System Configuration page by clicking the “System Config” button
of the demo application to do that.
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5 Software Installation

5.1 Software Content of Shipment Package

The CSL Reader software package can be downloaded from the CSL website
(http://www.convergence.com.hk) > “Downloads & Support™ area.

For General User

1. | User’s Manual

2. | Demo Applications (Installer)

- CS101 .NET Demo App on WIinCE OS with User Interface

- UDP Server Demo Program on Windows OS using Command Prompt

- CS101 Barcode and SnapShot Demo App on WIinCE OS with User Interface
- CS101 VB Demo App on WIinCE OS with User Interface

3. | Special Notes

- Restore CS101 OS to Factory Default Setting

- CS101 Demo Operation Guidelines — BAP ID Card Tags
- CS101 Demo Operation Guidelines — Cold Chain Tags

- CS101 Barcode and Snapshot DemoApp Guideline

4. | Firmware, Upgrade Tool and Guideline
- Firmware Upgrade Procedure

- Firmware Upgrade Tool

- Firmware for RFID Processor
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For Developer

1. | User’s Manual

2. | Demo Applications (SDK)

- CS101 .NET API Demo Build on WIinCE OS with User Interface

- CS101 Java APl Demo Build on WIinCE OS with User Interface

- UDP Server Demo Build on Windows OS using Command Prompt
- CS101 Barcode Demo Build on WinCE OS with User Interface

- CS101 VB Demo Build on WinCE OS with User Interface

3. | Reference Manual
- C# Unified API Reference Manual
- Low Level APl Manual

4. | Special Notes

- Restore CS101 OS to Factory Default Setting

- CS101 Demo Operation Guidelines — BAP ID Card Tags
- CS101 Demo Operation Guidelines — Cold Chain Tags

- CS101 Barcode DemoApp Guideline

5. | Firmware, Upgrade Tool and Guideline
- Firmware Upgrade Procedure

- Firmware Upgrade Tool

- Firmware for RFID Processor
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5.2 Restore CS101 OS to Factory Default Setting

This section provides guidelines to the user to restore the software to factory default in the CSL
CS101 Reader. The following areas will be covered in this section:

Restore of the Windows CE OS on CS101
- Installation of the CS101 Basic Components Installers
- Installation of demo application

5.2.1 Restore CS101 OS to Factory Default Setting Overview

The flow diagram below shows the priority of firmware upgrade steps starting from device
application and default setting file. User MUST follow the sequence below to restore Win
CE OS to Factory Default Setting. DO NOT FORGET ANY STEP.

Restore system to factory default setting

'

Do Touch Screen calibration for CS101.

'

Install Basic Components (Drivers, Dot Net Framework, etc.)

'

Set Barcode Power Save Mode.

'

Install CS101 Demo App, Latest Version
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5.2.2 Restore CS101 OS to Factory Default Setting Procedure

1. Use afully charged battery to power on CS101

Language : El’ig+
Windows CE: Professional
Main Clock: 4OOMHz

.CONVERGENCE

SYSTEMS LIMITED

Uer J‘IJuu] Sustem files...DK

2. Press and keep holding the “Power” key for 1 second

(O e
0000000000

0006000000
enamnnnnen
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3. WHILE holding the “Power” key, press “Reset” key simultaneously for 5 seconds.

oePoDOEDOD
000000000
000000000 ®
0000000@@®
D0 == oM@ ENTER

4. After that, ONLY release the “Reset” key, leaving the Power key still pressed by finger.

Keep holding the key and wait until warning box is seen (after 5 seconds).

A\
COODPDODOD
0000000000
0000000000
0000000000
[cor J i seace - (DD &TEr

5. After warning box (Restore system to factory default) is seen, release the “Power” key.
Press [Yes] to continue.

Fntlserbsk

Warning:
This will erase all user data
i and installed programs?
'fﬁ
= are you sure to restore system
ROM to Factory default?

I'.'Es|| Hn|
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6. Press[Yes] when reconfirmation box appears.

FratUserDsk

: ConfFirm again:
!E Are you sure to restore system

ROM to factory default?

I Yes ”-Nn |

> - UNVERGUENLE
SYSTEMS LIMITED

7. Press [OK] button to confirm the System ROM formatting.

FatUserDsk

3 ) System restored to Factory
: settings donet

W CONVERGENCE

SYSTEMS LIMITED

8. Wait until System ROM formatting process is finished.

] B s5sional
Main Clock: LB0MHz

Please wait for few minutes.
= Format is in progress. ..

CONVERGENCE
SYSTEMS LIMITED
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9. It will then automatically go to a touch screen calibration screen.
Use the Pen CS101 provided to do the Calibration.
Carefully press and briefly held stylus

on the center of the target.Repeat as
the target moves around the soreern.

+

10. Tap the screen to confirm the calibration settings.

Mewy calbration settings have been
measured, Tap the screen to
accept the new settings,

11. After the 1st Touch Screen calibration for CS101, wait until CS101 enters Win CE.

CONVERGENCE
SYSTEMS LIMITED

wldioos 3:09 am B By

12.Please go to Section 4 to Install Basic Components for CS101.
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5.2.3 Install Basic Components

Just upgrading the WinCE OS is not enough. The user needs to install the internal USB driver
connecting the host processor to the RFID module inside, Dot Net Framework, Demo App, etc.

1. After the Win CE OS is upgraded, wait until CS101 enter Win CE.

CONVERGENCE
SYSTEMS LIMITED

sw(liions 2:00 am B Ty

2. Unzip the package CS101 Basic Components Installers.zip (provided by CSL) in PC to

a directory.

3. Copy the complete directory CS101 Basic Components Installers from PC to CS101 via
SD card or USB connection (For USB connection, you need to run ActiveSync or Windows

Mobile Device Center) .

Organize » = Open Include in library - Share with - E-mnail Burn MNew folder
A Favormes Mame Date modified Type
BE Desktop | | C5101 Basic Compenents Installers 1/3/2014 15:37 IFiI-:-fcIder
%# Dropbox £5101 Basic Components Installers.zip 7/3/2014 15:31 WinRAR ZIP archive

1= Recent Places

& Downloads
- Libraries

-t| Documents

o Music

Copyright © Convergence Systems Limited, All Rights Reserved 29



CSL CS101 EPC CLASS 1 GEN 2 RFID HANDHELD READER USER'S MANUAL, VERSION 2.0.1

4. Open the folder inside CS101 Win CE.

C5101 Basic
Components Image(40...

Installers

Autorun Launcher Launcher

Boat e o ads e BT

5. Check the files in “CS101 Basic Components Installers”. They are
RfidUsbDriverCE.cab, NETCFv2.wce5.armv4i.cab, NETCFv35.wce.armv4.cab,

BarcodeSavePowerModeSetup21-Oct-2009.CAB and sqlce30.wce5.armv4i.cab.

Snze!Ty'pe
: 199KE CAB File
(@ NETCRv2 weeS.armvdi S.42MB CAB File
B NETCFY3S wee.armvd 5.06MB CAB Fie
(B R fidUsbDriverCE 35.3KE CAB Fle
[ sqlcea0.woes. armv4i 1.52ME CAB File

<] l D

B %
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6. Starting from RfidUsbDriverCE.cab, double click the cab files to install the files. A

file location will pop up. Simply press “OK” to install the component to the default

directory provided.

Prog...\RfidUshDr iverCE

r'Irr_-'.tail Here)

7. After RfidUsbDriverCE is installed, install the other components:
NETCFv2.wce5.armv4i.cab, NETCFv35.wce.armv4.cab,

BarcodeSavePowerModeSetup21-Oct-2009.CAB and sqlce30.wce5.armv4i.cab to

the default directories provided in sequence.

. Windows)System. di

 WINENEN
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8. After CS101 Basic Components installed, the Barcode Power Save Mode should be set

before use. Enter CS101 Program Files.

LUl EE LS =1y
and Settings  Documents

Control

Microsoft Microsoft
ik e =1 TR

| n(iees 11:06 M.

9.

Ele Edit wyiew Go

s/
RficUsbDr, ..

sa(@oow 11:06 am BB T

10.Run the program BarcodeOnOff.exe

Mstat D D wileer 1108 aM B Ty
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11.Press “Enable Power Save Mode”.

MStart B G willeox 11:06 am B Ty

12.Press OK when “Successful” is prompt. Then exit this program by pressing the
“X" button on the upper right corner of the Barcode application window.

Ble Edit View &Go

Barcoded ||

13.User can go to Section 5 to install the latest CS101 Demo App.
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5.2.4 Install CS101 Demo App

After installation of Basic Components for CS101, the user can install latest CSL CS101 Demo
App from CSL website
(http://www.convergence.com.hk/download-support-installer-cs101-demo-app/) to enable the
CSL RFID handheld reader features.

1. Here we use version 2.1.45 as example.
Unzip the package CS101 Demo Apps2.1.45 Installer.zip (provided by CSL) in PC.

2. Copy the complete directory CS101 Demo Apps2.1.45_Installer from PC to CS101 via SD

card or USB connection.

Organize = 4 Open Include in library = Share with = E-mail Burn MNew folder

-

MName Date modified Type

s

- Favorites
B Desktop { , C5101 Demo Apps2.1.45 Installer 7/3/2014 16:36 File folder
C5101 Demo Apps21.45_ Installerzip 7/3/2014 16:36 WinRAR ZIP archive

%% Dropbox
| Recent Places

& Downloads

4 Libraries

“¢| Documents

&' Music

3. Open the folder in CS101 Win CE.

Rom- Autorun Launcher Launcher
Imageid0...
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4. Check the files in “CS101 Demo Apps2.1.45_Installer”.

Choose “CS101 Demo CE(VS2008)”.

5. Double click the cab file to install the file “CS101 Demo CE(VS2008)”. Press “OK” to

install the Demo App to the default directory provided.

| |E8 RfidUshOriver CE diehg ues

\Procram Fles\C5101 DEMO CE(VE2000 NS Library Dat

THEREnInuE

6. After “CS101 Demo CE(VS2008)” is installed, a shortcut is created automatically at

desktop.

ﬂ

y CONVERGENCE
SYSTEMS LIMITED

y(fon 925 am B Ty
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7. Click and hold the shortcut of Demo App. Choose “Rename” to rename the file.

Tabjq wle[t[e]y[ulifofp[L]]
capjalsjalrla[n[ilk[1]:]"]
shirt| z [x[c|v[bn[m| |.[/] &

Gl I [e]rlel=

CONVERGENCE
SYSTEMS LIMITED

aiil

Al start | e 10:22 AM

CONVERGENCE
SYSTEMS LIMITED

.
5 Start gl 1022 A B Ty

8. Double Click to run the renamed Demo App.

; &'CONVERGENCE

SYSTEMS LIMITED

Loading ..

CONVERGENCE
SYSTEMS LIMITED

wliosx 1023 a0 BE Ty
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9. In the main menu, choose “Inventory”

1525 :
MAC Address  D0:00:00:00:00:00

Frequency Band i FCC
Frequency : Hopping
Profile : 2

Fower | 300

10. Click “Start” to run Inventory

30083382DD090/C000000000

300833820DD3014000000000
123400000000000000000002
£00000000000000000000042
300E00000000000000000054

E20068060000000000000000
3008338200D201 4000000001

Hide hMenu
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6 Quick Start

6.1  Start the Callback Demo Program

e Press the power button to power up the reader.
e Click the CS101 Callback Demo Program icon on the desktop to run the demo
program.

L .

My Crevice Femote
Cieskiog ...

v

C5101 | PowerSat. N VER GENCE
Barcode .., = STEMS LIMITED

¥

A Start o ) [H100% 5:42 AM B |5y

Figure 5-1 CS101 Screen
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6.2

Main Menu

User can press [Up] and [Down] to choose to enter the operation and configuration of CS101.
User can press [Exit] to quit the Demo Program.

Apps Vers z2.1.63 Press "F1"

. for more
CSLibrary Wers  2.1.9 dehials
Firrmware Vers  1.5.27

C59010

fpps Yers 2.1.63 Press "F1"

) for more
Cslibrary Wers  2.1.9 detials
Fitrware Vers 1,527

MAC Address  ED:2A:B2:EA:DE:AR ColdChain | MAC Address  E0:2A:82:EA:DE:AB
Frequency Band : FCC Frequency Band : FCC
Read write Frequency : Hopping UCODE7 Frequency : Hopping
Power : 300 Paower @ 300
writoFxEPC
Figure5-3A  Main Menu Figure5-2B  Main Menu
6.3 Setup

“Setup” allows user to set basic properties of the handheld reader, such as the Gen2 parameter
settings, link profile, transmit power and barcode configuration, etc.

I CS101

File Zoom Tools Help

Gerenal Options |Irwenb:|r3.f Config IDynamicQ o L

Profile |:| Enable LBT

|:| Fixed Channel

E

FPower 300

~]
=]

Country  |FCC

Frequencies{MHz) [ Debug Log

Save seftings

|a02.75

=]

Figure 5-3 Setup Screen
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6.4 Reader Information

You can check the current reader configuration in the “Reader Information”. Whenever the
reader is stayed in the idle state (not during reading or writing the tags), you can press the
function key “F1” to display the reader configuration information, it is convenient to review
the reader information.

FReader Information Close
Device Mame : C5101
FCB Assembly Code | RFFZ125EPD268
Manufacture Date © 13-Jul-2013
Serial Mumber : CS101H0000002112
Wersion Information
RFID Library Yersion : 2,1.0
USE Driver Yersion : 2,1.0
CSLibrary Yersion @ 2.1.9
Firmware Yersion @ 1.5.27
Hardware Revision : 4.176.0

Figure 5-4 Reader Information
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6.5 Tag Inventory

Tag inventory provides an efficient way to read and count all tags at a time. In tag inventory, a
duplicate filter is implemented to filter out the tags with same EPC ID, hence the tags with
same EPC ID will not be displayed on the screen more than once. The function is most useful
for warehouse inventory or whatever kind of inventory where you want to know the unique
tags in the environment.

Besides the EPC ID, you can also read the PC (Protocol Control) field of the tags.

M (5101 =13

File Zoom Tools Help

E20024120C023012026222170
AD431666000000000000000E
BOE 124 A600020aC000000000
E20034120C03011951292331
00000 0000000000000510FS
E20034120DC03012026222314
E2005222021 2008222203127
ADZAD0000000000000000003 EI
10 4 Hide MMenu

SEC

Figure 5-5 Tag Inventory Operation
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6.6 Tag Ranging

The Tag Ranging lets user read tags with RSSI (RF Signal Strength Indicator), the RSSI value
will keep changing when the handheld reader moves to and from the tags (RSSI will increase
when the handheld reader is moved close to the tags). It is useful for the user to identify a tag
when it enters the read range of the reader. This function is not really for normal operation
use but is meant mainly for system integrator to select appropriate tag designs in the actual
application environment. In other words, for each customer he works with, the asset to be
tagged may be different, and the customer business process may be different. To satisfy that
the exact model of tag that can fulfill the requirements may be different. In that case the
system integrator needs to put different types of tags onto the asset in the real environment and
use this program to check if indeed the tag can be read at the position of the operator.

m Cs101 =13

File Zoom Tools Help

O000A000000000000000004 7 S4.4 L
00000000000000000000019C 56.8
00000000000000000000120C F0.4
Q0000000000000000001B299 a22.4
000002000000000000001Ca0 a2

04 1000000000000000000011 09,2

04 1002000000000000001204 63.6
041002000000000000001800 54.4

Hide e

[ S R Y ) B Y YN B '

112,

76

Figure 5-4 Tag Ranging
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6.7 Setting Up the Language on CS101

CS101 supports different language including English, Simplified Chinese, Traditional Chinese
and Japanese (for CS101-3 Japan reader only). This language setting can be changed on the
operating system.

Go to “Regional Settings” by clicking Start” - “Settings” - “Control Panel”

File  Wiew i B
T i Ly " 4]
Password pC Pocket Power

Connection  Controller

0 @

Fegional Rermove Sound Storage
Settings Programs Manager
] v & &
Stylus System Systern  System Info
Backup -
i start ||3 ) @ 1141 am|EY By

Figure 5-5 Regional Settings

In “Regional and Language Settings”, select the “Language” tag

Regional and Language Settings m
Language |Input

User Interface Language:

The option will determine the
language uzed for the menus, dialogs
and alerts,

@ start || 9| [ (@ewe 11,40 am B8 | By

Figure 5-6 Language in Regional Settings
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Select the language on the pull-down list and click “OK” button. The reader will reboot
automatically and the new language setting will be effective after the reboot.

Reqgional and Language Settings m
|Hegi|:|n Language |Input

User Interface Language:

The option will determine the
larguage used for the menus, dislogs
and alerts.

Astart || 9| [ (@emss 11041 am | BB By

Figure 5-7 Select Japanese language on CS101-3 reader
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7 CS101 .NET Demo Application

7.1 Introduction

The CS101 WinCE screen contains a short cut called CS101 .NET DemoApp. Please double
click that short cut to start the application. You are recommended to use this new DemoApp for
testing or refer it for software development. For Demo Application APl programming details,
please refer to the document “CS101 Callback-based API 2.0 Programmer’s Manual”.

7.2 Main Menu

In main menu of the CS101 .NET Demo App, the configuration information of the reader is
shown and you can select the various functions.

_| fpps Vers Z.1.63 Press "F1"

CSlibrary Vers  2.1.9 w
Firmware Yers 1.5.27

Ranging MacC Address  ED:ZA:52:E4:DE:AB
Frequency Band | FCC

.........................................

Read Write Frequency : Hopping

WriteAnyEPC Profile : 2
Power : 300

WriteFixEPC

WriteAnyPC

B Ty
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7.3 Inventory

This page demonstrates the tag inventory function (TAG_INVENTORY) for reading tags
continuously with the RSSI value and read count displayed.

Apps Yers

|

Click the “Start” button to start reading tags.

I C5101

File Zoom Tools

INDEX | PC | _______EPC________|

=X

Help

Hide Menu

000 000,

2.1.63 Press "F1"

For maore
2.1.3 detials
1.5.27

ED:2A:62:ER:DE: AB

Clibrary Vers
Firrmware Yers
Rang ing MFHC F'.ddrESS
Frequency Band : FCC
Read Write Frequency : Hopping
Writeanyepc| FProfie:2
Paower 1 300
WriteFixEPC
WriteAnyPC

I C5101

File Zoom Tools Help

E20034120C03012026222170
&0431666000000000000000E
BaR13446000006C000000000
E20034120C03011951392331
200a0000a0000a0a000310F3
E20034120C03012026222314
E20052830312006222203127
A0BA000000000000000004003 EI

10 4 Hide Menu

SEC

Wl 0 1 o W e
]
(o]
]
(]
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7.4 Ranging

This page demonstrates the function of reading tags by the TAG_RANGING API function.
It reads tags continuously with the RSSI value and read count displayed.

_ Apps Yers 2.1.63 Press "F1"

CSLibrary Vers  2.1.9 w
Firnware Yers  1.5.27

Ranging MaC Address  ED:24:82:EADE:AB
Frequency Band : FICC

Read Write Frequency : Hopping
WriteAnyEPC Prafile : 2
Pawer 1 300
WriteFixEPC
WriteAnyPC

T

Click the “Start” button to start reading tags.

I C5101

I CS5101

File Zoom Tools Help Fle Zoom Tools Help
moex | Ec kool (WMwoEX] Ec

00000000000000000000004 7
00000000000000000000015C 56,8
00000000000000000000180C 70.4
00000000000000000001B299 82.4
000002000000000000001Ca0 a2

041000000000000000000011 55,2
041002800000000000000180 4, G965
0410028000000000000001200 54.4 EI
- 112 Hlde ternu

2
3
4
3
&
7
g

[][][] DDDT_EGE Hide Fenu
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7.5 Read / Write

This page demonstrates the function of reading and writing different memory banks of a

selected tag.

Apps Yers

Write AnyEPC Profile : 2

WriteFixEPC

WriteAnyPC

|

CSLibrary Vers

Firrmware Vers

Pawer 1 300

2.1.63 Press "F1"

For more
2l detials
1.5.27

El:z2A:52:EA:DEAE

Ranging MaC Address
Frequency Band : FiZiC
Read Write Frequency : Hopping

Click on the “Search” button to scan for and select the tag you want to access.
Select the tag on the list

I C5101

File Zoom Tools

Help

i 1.Select Tag

|2.Read Tag | 2.write Tag | Exit |

EPC

lF'Iease type your EPC here! CLR

1.Select Tag | 2 Read Tag | 3.write Tag | Exit |

=000 E20065555559555595595955
200000000000000000000042
3208100100001001 12345673
L0 R T
2000 200232200090 14000000000
2000 e o e

- IBEDEE 100100001001 12345678 | CLR
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Read the tag: After the tag is selected, you can click the “2. Read Tag” tab to read the

memory banks of this tag.

[ 1.5elect Tag||§ 2.Read Tag {12 \Write Tag IE}{it I

PC 3400
EPC 320810010000100112345678

ACCPWD  Unread
KILL PWD  Unread
TID-UID  Unread  Offsst=0, Word=2
IISER. Unread Offset=0, Word=1

Access Password retry
__Read |

il 4 ¢V 4 4 ¥

Click on the “Read” button to read all the memory banks

1.5elect Tag | 2.Read Tag | 2.4rite Tag | Exit |

PC 3400
EPC 320810010000100112345678

ACCPWD 22220000
KILL PWD  DODODDODD
TID-UID  E2801100 Offset=0, Word=2

UISER 0123 Offset=0, Word=1

Arcess Password IEIEIEIEIEIEIEIEI retky |30
I _ Fead done!!!

OO000O0
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For the “User Memory” bank, you could also change the offset word and length of
words you want to read. After entering the [Offset=0, Word=1] (in terms of words),
user can configure the offset value of User Bank and number of Data Words to be read.

Press [OK] to confirm.

PC
EPC
ACC PWD

KILL P
TID-UIID
LISER:

1.Select Tag | 2.Read Tag | 3.write Tag | Exit |

3400
3208100100001001 12345675
22220000

00000000
E2801100 Offset=0, Word=2
0123

Ciffset=0, Word=1

000000

firess Passwiord Lo o retry

Fead done!!!

1.Select Tag | 2Read Tag | 2.irite Tag | Exit |

P

EPC
BCC P
KILL Py
TID-LIID
LUSER:

Biccess Passwou

_ Read |

3400

Configuration 8

000000

!uuuuuuuu pula]

Read done!!!

If the data in user memory read is displayed on screen, click the link [Hide] to return to
the previous menu.

1.5elect Tag | 2Read Tag | 3.write Tag | Exit |
01234567 o
-
Access Password IEIEIEIEIEIEIEIEI retry (200 ||Hide
_ Read done!!!
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1.5elect Tag | 2Read Tag |3 Write Tag | Exit |

01234567 —

L
o
i

Access Password IDDDDDDDD retry 130
_ Fead done!!!

If the memory bank is locked, input the access password in “Access Password” field to
read the tag data.

Write the tag: Click on the “3.Write Tag” tab on the top to write data on the selected
tag memory banks.

| 1.Select Tag | 2 Read Tag HWtET@|I Exit |

[Jrc T 2
[ epc |320810010000100112345678 | =
[accrwo  [22220000 | 2,
[JkiLpwo  [ooDODDDD | 2,
[ user Offset=0, Word=2 =
fo1234567 E"

fccess Password IEIEIEIEIEIEIEID

_ write |
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Tick the checkbox(es) of the memory bank(s) you want to write. Input the new data of
that field(s) and then click the [Write] button to write the new data.

[1.SEIect Tag IE.Read Tag | 3.Write Tag |Exit |

[rc 2
[v] EPC 32081001000010011234F000 | <2
[ kupwo  [ooooooon | 2,
LSER: Offset=0, Word=2 22,
fo1237890 El

frcess Password IDDDDDDDD

_ write|

| L.Select Tag | 2.Read Tag | 3.Wirite Tag | Exit |

[l 2
EPC [3zo810010000100112348 00 | 2
[Jaccewo  [22220000 | 2,
[Jkirwo  [oooooooe | 2,
LISER: Offset=0, Word=2 =,
(01237890 El

ficcess Passwiord IDDDDDDDD

_ write |

If the memory bank is locked, input the access password in [Access Password] field to
write the tag.
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Exit Read/Write: To exit this Read/Write function, click the [Exit] tab.

| 1.Select Tag I 2.Read Tag | 3.Writa Ta'-]i?l Exit |
| E—

[]rc |3400 22,
EPC 320810010000100112347890 | (3
[accewp  [22220000 | -
[Jkiewo  [ooooooon | =
USER. Offset=0, Ward=2 &
fo1237890 T‘
-

Access Password IEIEIEIEIEIEIEIEI

_| Write done!!!
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7.6 Write EPC and PC

CS101 can write EPC and PC data to the Tag with EPC and PC ID specified.

7.6.1 Write Any EPC

1. Choose [WriteAnyEPC] in the menu.

_ Apps Yers 2.1.63 Press "F1"

........................................ - CSlibrary Wers  2.1.9 E:Irt'% num of Tags |1
. Inventory : i y . ElETE
....................................... iFrware Vers 5. Irlltlal ||:|
Ranging MAC Address  ED:ZA:52:EA:DE:AB Yalue(decimal)
Frequency Band : FCC el
i as
Read Write Frequency : Hopping |
- Profile ; 2
writeAnyEPC ) Successul 0
WriteFixEPC Power : 300 Witken Tag
ri 1X
WriteAnyPC

2 ED €3

2. Set the number of tags to be written.

num of Tags |5

Thitial 0
Yalue(decimal)

1Il 4

Mask | |

Successtul 0
Wiitten Tag
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3. Set the initial value to be written.

num of Tags |3 =

Initial o =
Yalueldecimal)

Mlask |

Successful 0
\Writken Tag

4. Set the Mask value for the tags to be written.

numof Tags (1 =

Initial 0 =1
Yalue(decimal)

Magk

Successful 0
Written Tag

5. Press [Start] to start new EPC value writes to the tags.

num of Tags |5 =
Initial 102 =
Yalue(decimal)

Mask |QBaE5E|EIEIEIEIEIEIEIEIEIEIEIDDDEIEI

Successful

Written Tag 0
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7.6.2 Write

1. Choose [WriteF

Fix EPC

iXEPC] in the menu.

.........................................

W

Ranging

Read Write

WriteAnyEPC
WriteFixEPC |

WriteAnyPC

T

Apps Yers 2.1.63 Press "F1"

; for more
CSlibrary Mers  2.1.9 defigls
Firrware Yers  1.5.27

MAaC Address  E0:2A:82:EA:DE:AB
Frequency Band : FiZC

Fregquency : Hopping

Profile : 2

Power : 300

2. Set the number of tags to be written.

Write EPC fixed ID

num of Tags

13 ﬁ

Mask |

Fix 0 Yalue

g =

Successhul
Writken Tag

cuar ] siop

3. Set the Mask value for the tags to be written.

Write EPC fixed ID

num of Tags

12

4IP

Mashk

Fix 0 Yalue

Successhul
Written Tag

iar  siop
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4. Input the Fix Q Value for the tags.

Write EPC fixed ID

num aof Tags |13 ——
Mask |QB.ﬁ.EEE\DDDDDDDDDDDDDDDDDD

Fix 0 Yalue E -
f‘-?r?llzzt?esnsfru;g 0

5. Press [Start] to start new EPC value writes to the tags.

Write EPC fixed ID

num af Tags |13 —
Magk |QBﬂﬂﬁﬁﬂDDDDDDDDDDDDDDDDD

Fix 0 Yalue E -
f‘-.l;lrﬁll::t?asnsfru;g 0

EED €3
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7.6.3 Write Any PC

1. Choose [WriteAnyPC] in the menu.

_ Apps Yers 2.1.63 Press "F1"

] CSLibrary Yers 2,19 formare
Ranging MaC Address  E0:2M:8Z2:EADE:AB

Frequency Band : FiZC

Read Write Fregquency : Hopping

writeanyepc| Frofie: 2
Pawer 1 300

WriteFixEPC

WriteAnyPC

2. Set the number of tags to be written.
num of Tags || =
Initial 0 L~

Yalue(decimal)

Mask |

Successful 0
Written Tag

3. Input the Initial value for the tags.

numof Tags (20 =

Initial 45 =
Yalue(decimal)

Mzisk |

Successiul 0
\Writken Tag
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4. Set the Mask value for the tags to be written.

num of Tags |20 =
Initial 44| =
Yalueidecimal)

Mask |??BEI.-’-‘-.E-3333EIEIEIDEIDDDDDDD

Successful

\Written Tag 0

5. Press [Start] to start new PC value writes to the tags.

Write EPC fixed ID

num of Tags |13 —
Mask |QB.S.E-E\EDDDDDDDDDDDDDDDDDD

Fix 0 Yalue E -
ﬁnlfrﬁgteeslﬁs';u;g 0

E3EHD €3
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7.7  Geiger Counter Search

This page demonstrates the Geiger counter tag search mode. Input the EPC ID of the tag
(or partial of the EPC ID) you want to search and then click the “Geiger” button.

SLibrary Wers Z.1.9

L ¢ | FirmwareVYers 1.5.27

Frequency Band : FCC

WriteAnyPC

Security

SerialComm

[ Barcode |
[Toown ]

Kill Prafile : 2
Power ;300

Z.1.63 Press "F1"
for more
detials

E:Z8:52 B DE: AB

Frequency . Hopping

User should choose the tag before using Geiger Search. Press [Select] button and then click
[Search] to check

100

Aweraging RSSI

Tone  Threshold 75

|| Search I 0000 1ags
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Press [Stop] to stop the search. Click the target t

ag in the list and press [Select].

| O S T

| INDEX | EPC RSSI
0 200833B2000906C000000000 59.2 o 300333B2000906C000000000 59.2
1 5555555555577 7 A A7 52,8 1 SSS555555557 777 AI A 528
2 222AREEEEEEE6E6655555555 53,6 2 2222EEERAEEE66E655555555  53.6
3 E200565555555555555555555 go.4 3 E20055555555555555555555 538.4
4 320810010000100112347290 622 g | @ 4 EEENERaaa s ayhbeeyy==
5 S8000000E0250200020002022 57.6 5 800008050822227222272222 576
& 18731BAE 40,6 & 18731BAE 40,6
7 800000000000000000000042  S57.6 7 500000000000000000000042  57.6
g8 S55566663C00000012095F18  59.2 8 555566663CO00000012095F18 59.2
Search | Select 21 Tags
Press [Geiger] to start the Geiger Search.
When the tag is seen, it shows the RSSI value with the beep sound effect.
Press [Stop] and [Exit] after use.
] 50 100 |0 S0 100

32051001000010011 2347390

Tone  Threshaold 75

=

Aweraging RSSI
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7.8 Tag Security

This page demonstrates the tag security operations (lock and unlock).

_| &pps Yers 2.1.63 Press "F1"

CoLibrary Wers  2.1.9 for more

dekials
Firmware vers  1.5.27

Security ||MACAddress ED:z8:82:Em:DE:AB

Frequency Band : FCC

Geiger

Kill Frequency : Hopping
SerialComm | Frofile 2
Power + 300

[ Barcode_|

MonzaQT

L= |

Click the link [Please Click Here To Select A Tag] to scan for the tag

Please Click Here To Select A Tagﬂ

Kill Pwd  [UNCHANGED

aec Pwd  [UNCHANGED

EPC |urnCcHANGED

L [« [d [«

TID [UMCHAMGED

LISER INCHAMNGED

ACCess password 00000000

Apply Security User Perm-lock

Copyright © Convergence Systems Limited, All Rights Reserved 62



CSL CS101 EPC CLASS 1 GEN 2 RFID HANDHELD READER USER'S MANUAL, VERSION 2.0.1

When user presses [Search] the searched tags will be displayed.
Select the tag you want to apply security and click [Select] button.

woex|  epc_ | kot liNoex|  epc_ | Rssi |

3 S55566663C00000012095F18 4.8
4 13731BAE 50,4
= i A A A A A A o

] 320210010000100112347330 61.6
Fi UC21053160333 1032202 2 55F 012
2 £2005159231113940000000000 50,4
0 S00000000000000000000042 0.2

10 111100a0004000000a0a00w? al.z2
000000000000000000000000 al.2

After the tag is selected, select the security you want to apply on each memory bank.
For Kill Password (Kill Pwd) and Access Password (Acc Pwd) banks:
e UNLOCK: Unlock the bank — allow user to read and write it without access
password
e PERM_UNLOCK: Permanently unlock the bank — allow user to read and write
it forever without access password (cannot lock it again)
e LOCK: Lock the bank — cannot read and write the tag, need access password to
unlock it
e PERM_LOCK: Permanently lock the bank — cannot read and write the tag
forever (cannot unlock it again)
e UNCHANGED: Keep the existing security state

320810010000100112347890

Kil Pwd  [UNCHANGED

Acc Pwd  UNCHANGED

EPC |UNCHANGED

L [ [ [

TID |UNCHANGED

IUSER. IMCHAMNGED

Arccess password Q0000000

Apply Security User Perm-lock -
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For EPC and User Memory (USER) banks:
UNLOCK: Unlock the bank — allow user to write it without access password
PERM_UNLOCK: Permanently unlock the bank — allow user to write it forever

without access password (cannot lock it again)

LOCK: Lock the bank — cannot write the tag, need access password to unlock it
PERM_LOCK: Permanently lock the bank — cannot write the tag forever

(cannot unlock it again)

UNCHANGED: Keep the existing security state

3208100100001001123478390

Kill Pwd  JUNCHANGED

Acc Pwd  JUNCHANGED

EFC LIMCHAMNGED

TID |UNCHANGED

IISER MCHANGED

L |l [

Arcess password

Oaoaaood

Apply §El:urit1_r User Perm-lock

i

After the security state is selected, enter the access password in “Access Password”

field. If the access password field of the tag is “00000000”, that means no password is

set on the tag and it could not be locked. Please write the access password on the tag in
“Read/Write” function first.

Click the [Apply Security] button to set the security on the tag’s memory bank(s).
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User Perm-lock

In Tag Security, the “User Perm-lock” function is used for block-level (64 bits) Perma-lock of
tag’s user memory. This function is only applicable for new tag that is compliant with the EPC
Class 1 Gen 2 Tag Specification v1.2. Moreover, this function is only support on CS101 with
firmware version 1.3.68 or above.

To perma-lock the 64-bits block of user memory:
1) Click [User Perm-lock] button to enter the block perma-lock page.

Please Click Here To Select A Tag

Kill Pwd  [UNCHAMNGED B4
Acc Pwd  [UNCHANGED 4
EFC |UMCHANGED -]
TID |UMCHANGED -l
UsER  |UNEEINES)

Arcess passwiord DDDDDDDD

| Apply Security I User Perm- Iul:k |

2) Click link [Please click here to select a tag] to scan and select the tag you want to lock

Please click here to select a tag

512 bit User memory |elack |Locked |
Permalock, with 64
bit block-size

Arcess Password

|nonoonoo |

Lok | Bt |
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3) Search and Select the target tag.

oex]  ec | os fimoex|  Ec |Resi |
3 S55566663C00000012095F 18 4.8
4 18731BAE a0.4
= el i T A A A A A A A A== [l
&] 320810010000100112347330 6l.6
i LC 2103160343105 0L L85 al.2
g £90515921113940000000000 S0.4
| S00000000000000000000042 a0.8
10 111100000000000000000097 31.2
0Oaa000aa000000000aa0000 51.2

[ — o - 9 1

4) Enter the correct Access Password of the tag

3205810010000100112347890

512 bit User memory [Block |Locked |
Permalock, with &4
bit block-size

Access Password

|oooooooa |

Lok || Eet |

5) Click [Read] button to read the status of each block (64 bits) of the user memory

320510010000100112347890

512 bit User memory |Block [Locked |
Permalock, with &4
bit block-size

Access Password

|oooooo0o |

Lok || Exit |
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6) In order to change the lock status of a block, right-click on the block you want to lock and
select “Permalock’ on the pull-down list.

7) Make sure the correct Access Password is entered and then click “Lock” button to
perma-lock the block(s)

8) The blocks permalock status will be changed.
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7.9 Kill

This page demonstrates the Kill Tag operation.

_| apps Yers 2.1.63 Press "F1"

. For mare
CSlibrary Wers  2.1.9 detials
Firmmware Vers  1.5.27
Kill MaC Address  E0i24:52:E&:DE;AB
Frequency Band : FCC

Security

SerialComm Frequency : Hopping

Power @ 300
MonzaQT

C59010

|

Click the link “Click here to select a tag to destroy” to scan and select the tag

| Click here o select 4 tag o desiroy, |
Warning :

Tag will be destoryed permanently.

Kill password @ (oooooono
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3 25956666 3C00000012095F18 4.8
4 18731BAE a0.4

232028100100001001 12347390

2 590515931113940000000000 a0.4

Q 200000000000004040400042 60.3

10 1111000000404040000a0a%7 al.2
000000000000000000000000 al.2

After the tag is selected, enter the kill password of the tag as below. If the kill password of
the tag is set as “00000000”, that means no password is set on the tag and it could not be
Killed. Please write the password on the tag in “Read/Write” function first.

320810010000100112347890
Warning :

Tag will be destoryed permanently.

Kill password : {11111114]

- [Tagril  [=] [ Exit |

After that, click the [Kill Tag] button to kill the tag.

320810010000100112347890
Warning :

Tag will be destoryed permanently.

Kill passward :ni b e Perrmialod

Disable User Me
Unlock all barks

- [Tagkil  [>f [ Exit |

There are 4 options: [Tag Kill], [Disable Permlock], [Disable User Memory], [Unlock all
banks].
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7.10 Barcode

This page demonstrates the barcode scanning function of the reader, both 1-D and 2-D
barcodes.

Apps Wers 2.1.63 Press "F1"
. For more
ZSLibrary Yers 2,19 defials

serialComm| o o vers 1527

MacC Address  ED:ZA:52:EA:DE:AB
Frequency Band : FCC

MonzaQT Frequency : Hopping

CSo010 Profile : 2
Power ;300

ColdChain

UCODE?

QL

Click the “Start” button or press the trigger key to start reading barcode.

m Barcode ID m Barcode ID
1 4055129009525

[oStr [ save X clear ] ooo JRL Siop Y Save Y Clear ] vack |

The Barcode ID record can be saved as CSV file.

[Index |  Bacodem> [l index  Racndam
1 4055129009525 Save As ﬂ

3] \application Data

Mame: |harcn:ud5|

Type: [CSY files (*.cov)
m Save Clear Back

Copyright © Convergence Systems Limited, All Rights Reserved 70



CSL CS101 EPC CLASS 1 GEN 2 RFID HANDHELD READER USER'S MANUAL, VERSION 2.0.1

7.11 UDPout

CS101 can pass the received tag data to PC real time using UDPout mode.

1. To begin, the PC with Port Forwarding IP address in the intranet is required.
In “Internet Protocol Version 4 (TCP/IPv4) Properties”, set the PC IP address to fixed IP
address which Port Forwarding is available.

& 3 k|
Internet Protoco! Version 4 {TCP}!P\_#}) Prppen_:jes - &Iﬂ

General

‘fou can get IP settings assigned automatically if your network supparts
thie capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

I () Obtain an IP address automatically I
(@) Use the following IP address:
TP address: 192 , 168 . 25 , 141|
Subnet mask: 255 .255 .355 . O
Default gateway:

Obtain DNS server address sutomatically
@ Use the following DNS server addresses:
Preferred DNS server:

Alternate DNS server:

| [7] validate settings upon exit Advanced...

[ OK ] [ Cancel | |

2. Go to CSL website and find “Download & Support”
(http://www.convergence.com.hk/downloads-support-2/cs101/)
In the section Demo App, choose “UDP Server Demo Program on Window OS .... “

ww.convergence.com.hk/downloads-support-2/cs101. c E' Google » ﬁ
Demo App
Installer Latest Version Remark
C5101 .NET Demo App on WinCE OS with User Interface v2.1.63 (Aug 2014) CS5101 .NET Demo App
UDP Server Demo Program on Windows 0S8 using v1.0.0 (Jun 2014} UDP Server Demo
Command Prompt Program
3101 Barcode and SnapShot Demo App on WinCE OS8 v1.0.0 (Jun 2014} C3101 Barcode and
with User Interface SnapShot Demo in C#
MET
C5101 VB Demo App on WinCE 08 with User Interface v1.0.3 (Jun 2014) C5101 Demo in VB .NET

Special Notes

Files Latest Version Note

Restore ©5101 OS5 to Factory Default Setting vi1 2.1 (Apr 2014) Guidelines to restore
C3101 03 to Factory
Default Setting
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3. Download and unzip the latest version UDPServer_vX.X.X.zip

E = Gaogle

convergence.com bk downioad-cuppart-inssallsr-udp-sener-fior

"Cost effective, durable and a great ROl
CONVERGENCE We love our GEL RFID equipment.” Sl

SYSTEMS LIMITED

AluwBE ¥

i

S

SOLUTIONS  PRODUCTS CUSTOM SERVICES | DOWHLOADS & SUPPORT | PARTHERS | NEWS ABOUT US | CONTACT |

DOWNLOAD & SUPPORT — Home » Downlogd & Support - Installer — UDP Server for CS101

INSTALLER - UDP SERVER Download & Support — Installer — UDP Server for C5101

FOR C5101
UDP Server for C5101
Installer Version Hote

CPServer_v1.0.0zIp Vv1.0.0 (Jun 2014} First Heleasze
(Latest)
SOLUTIONS BUY NOW RESOURCES ABOUT US WHITEPAPERS
o Conigct Distrbutar RFD How Hiog

4. In the unzipped folder “UDPServer_vX.X.X”, Run “UDPServer.exe”.

@uﬁ b Computer » Windows7_05(C) » Users » stevetsoi » Downloads » UDPServer v1.0.0
" : s e _

Organize « ﬁ Open Share with + Burn New folder

e

£ Mame Date modified Type

{ Favorites

BE Desktop (27 UDPServer.exe 13-06-2014 11:46 Application
£2 Dropbox

=] Recent Places

& Downloads

o Libraries

-¢| Documents

m

3 Music

UDP Server 1.8.8
Start to listen port 1825, Press ctrl-c to exit???
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5. Check with the CS101 reader. Choose “UDPout” mode.
Press [Start] in the form “FormUDPout”.

_ Apps Vers 2.1.66
Cslibrary Wers  2.1.9
ﬂ Firmware Yers  1.5.27
ColdChain

MAC Address
Frequency Band : FCC
Frequency : Hopping
Profile : 2

Power @ 140

Press "F1"
for mare
detials

E0i2A:82:EM:DEAB

)

Index | EPC |Rsst |
Start |D g O qags
Server IP Part

6. The tag data is listed out in CS101 and also displayed in the PC UDP Server Demo

Program.

FormUDPout ! E
Tndex | EPC |rest 4]
1 E20065555555555555555555 67,2

2 111100000000000000000091  68.8

3 111100000000000000000093  67.2

4 1111000000000000000000E4 632
5 111100000000000000000000  64.8

& 111100000000000000000109  60.8

7 111100000000000000000080  59.2 hd
- 12

Tag 48 Tagfs
Server [P |192.168.25.223| Port 1025

r

ChUsersisteve tsoi\Downloads\UDPServer v1.0.0\UDPServer.exe

UDP Server 1.8.8

Start to listen port 1825, Press ctrl-c to exicttt
Received from 192.168.25.122:1831

BEBONBEE168 .66 .4

Received from 1%2.
HEERAREA1 6% .61 .6

Received from 1%2.
HOERARBABEY . 65 .6

Received from 1%2.
HEERARBABEN . 64

Received from 192.
NABNRERARASD . 61 .6

Received from 1%2.
HOABARBAASRF .78 _4

Received from 1%2.
HEERARBAAYA .59 .2

IReceiued from 192.
HEERAREAAT 2 .65 .6
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: 2887-41-83

: 2887-41-83

: 2887-41-83

: 2887-41-83

: 2887-41-83
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7.12 Setup

This “Setup” page allows the user to perform basic configuration on the reader.

Lw |

Cc59010

ColdChain

UCODE?Y

UDFPout

Apps Yers Z.1.63 Press "F1"
. for more
CSLibrary Mers  Z.1.9 detials

Firmware Vers  1.5.27

MaC Address  E0:24:32:EM:DE:AB
Frequency Band : FCC

Frequency : Hopping

Profile : 2

Power ;300

l

o |

Setup | |

For more information about the Gen 2 parameters, please refer also refer to the EPC Class

1 Gen 2 Specifications.
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General Options

e

Garenal Options " Inventory Config Il:arrier a1 I |

Profile |2 EI [ Enable LBT
POwEr 200 — [ Fixed Channel
Country  |FCC ]

Frequencies(Hz) [Joebug Log

IQDE-?E = Save settings

In “General Options”, you could configure the reader’s link profile, power and frequency
settings.

Profile — default setting is profile 2

Power — output power, display value = power x 10 (e.g. 300 = 30dBm)

Country — Select the corresponding country the reader operates in

Enable LBT - Listen-before-talk option, available for CS203-3 (TELEC) Japanese reader
only

Fixed Channel — Option for selecting fixed frequency channel

Frequencies (MHz) — Select the channel for fixed frequency channel operation

Debug Log — Check this box for generating debug log

Save settings — Check this box for saving the settings
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Inventory Config

Gerenal Options | Inventory Config | carrier wa (| ¥
Cperation Continuous [ | Blacking mode

Selected ALL El

Session =]

2
Target A E'
2

Algarithm DYMARMICO

RSSIFilter  [JEnable |s0 =

The page allows user to configure the Gen 2 parameters settings for custom inventory
operation.

Operation: operate in continuous or non-continuous reading (Continuous or Blocking
mode)

Selected: use select flag or not (ALL, ON, OFF, UNKNOWN)

Session: the session number of this reader (SO0, S1, S2, S3, UNKNOWN), readers
nearby should be configured in different session number

Target: the target flag for this reader (A, B, UNKNOWN)

Algorithm: the inventory algorithm (FixedQ, DynamicQ, DynamicQ_Adjust,
DynamicQ_Thresh)
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DynamicQ

Carrier \Wave EDynamicQ ﬂEarche I TimeSyr‘u:Ile
StartValue 7 -

MinCYalue 0 -

MaxDJueryFep 0 +

Rety 0 +

Maxvalue 15 —

Toggle

This page allows setting of the Q parameter when using Dynamic Q algorithms.
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Barcode
This page is used for configuring the barcode scanner.

[Carrier \Wave IDynamicCﬂ? Barcode : imeSynd_4 I 4 |

[BEEPER_CONFIG ~] Factory default |
e =] smovsm

e

Enable PowerSave Mode

TimeSync
This page is used for entering the NTP server for time synchronization.

Dynamic) IE-aru:n:u:Je ETiMESFr‘IEE

NTP Server :

tirne, windows.corm

Time Sync |
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7.13 Changing Output Power and Link Profile

User can press the <F4> and <F5> keys on the reader to change the output power of the
reader before press [Start] to run inventory mode.

I C5101

File Zoom Tools Help

INDEX | _PC__

Power

000 ' 30.0dBm
| save | clear | |

For changing the Link Profile, user can press the <F2> and <F3> keys on the reader before
press [Start] to run inventory mode.

I C5101

File Zoom Tools Help

INDEX | _PC__

Link Profile

2

DDD_Q_,:‘_ Hide Menu

Tag)s

i IEPC(&SEEl :l
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8 Reader Configuration

8.1 Reader Configuration Overview

The diagram below shows the configuration components of CS01 RFID reader.

Frequency and Country

Fixed Channel RSSI Filter Power Level

Inventory Algorithm: Session Link Profile
Fix Q / Dynamic Q Algorithm

Start Q Value Target Inventories Flag

Tag: Kill Tag Tag: Perma-Lock Tag: Geiger Counter
Search

Tag: Write Any Tag: Read TID / User Bank

Barcode Time Sync WiFi
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8.2 Power Level

User can set the power of CSL RFID Reader up to maximum 30 dBm using CS101 .NET
Demo App.
To set up power level of the CSL RFID Reader, press “Setup” button in the Main Menu.

_ Apps Vers Z.1.64 Press "F1"

CSLibrary Yers  2.1.9 ch'rt.%
CS9010 detlas
Firrmware Vers  1.5.27

Coldchain MAC Address  ED:2A:82:EA:DE:AB

Frequency Band : FCC

UCODE?Y Frequency : Hopping

UDPout Prafile : 2
Power @ 300

L
T

In Setup, choose the tab “General Options”

g

Gerenal Options | Inventory Config ICarrier wa 4] ¥

Profile |2 EI []Enable LET
Power  |300 — [ Fixed Channel
Country  [FCC -]

Frequencies(viHz) [ bebug Log

IE":'E'?5 EI Save settings
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User can change the power level by changing the value in the field “Power”.

Press “Apply” button at the top right corner to confirm.

0

Gerenal Options |Inver‘|b:|rﬁ,f Config ICarrier wa ] ]

Frofile |2 EI [ Enable LBT
— ﬁ [ Fixed Channel
Country |FCC |

Frequencies(iHz) ["] Debug Log

I';":'E'?5 EI Save settings

Please note that Antenna port output power is set in 0.1dBm. The

default value is 300, which is equal to 30dBm.
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8.3

Country, Frequency and Fixed Channel

CSL RFID Reader can be used in different region and countries worldwide based on

EPCglobal “Regulatory status for using RFID in the UHF spectrum”

Country / Region Frequency Certification
USA 902MHz ~ 928MHz (FCC)
Europe 865MHz ~ 868MHz (CE)
China 920MHz ~ 925MHz (SRRC)
Japan 915MHz ~ 922MHz (TELEC)
Australia 920MHz ~ 926MHz (C-TICK)
India 865MHz ~ 867MHz -
South Africa 915MHz ~ 919MHz (ICASA)
865MHz ~ 868MHz
Taiwan 922MHz ~ 928MHz (NCC)
Hong Kong 920MHz ~ 925MHz (OFTA)
Malaysia 919MHz ~ 923MHz (SIRIM)
Singapore 920MHz ~ 925MHz (FCC)

Please refer to the document “Regulatory status for using RFID in the UHF spectrum”
and the Order Code of CSL RFID Reader to set the Country, Frequency and Fixed Channel.

Copyright © Convergence Systems Limited, All Rights Reserved

83



CSL CS101 EPC CLASS 1 GEN 2 RFID HANDHELD READER USER'S MANUAL, VERSION 2.0.1

The Order Code is printed at the rear panel of the CS101 RFID Reader.

' c € Convergence Systems Limited

Handheld Reader CS101-1 | Hor. Pol.

T R

S/N:VB21331EP1499 -y IMade in China

The format of Order Code is shown as follow:

CS101: CS101-N, where N:

: 865-868 MHz (Europe) & 865-867 MHz (India)

: 902-928 MHz (USA)

: 922-928 MHz (Taiwan)

: 920-925 MHz (China, Australia, Malaysia, Hong Kong etc)
: 915-922 MHz (Japan)

TRTan
O~NPBDNPF

User can set the Country, Frequency and Fixed Channel of CSL RFID Reader using .NET
Demo App.

To set up Country, Frequency and Fixed Channel of the CSL RFID Reader, press “Setup”
button in the Main Menu

_ Apps Wers 2.1.64 Press "F1"

Colibrary Wers  2.1.9 For mare
CSo010

detials
Firrware vers  1.5.27

coldChain MaC Address  E0i24:52:EA:DE: AB
Frequency Band : FCC

UCODE7

UDFPout

Frequency : Hopping
Profile : 2
Power @ 300
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In Setup, choose the tab “General Options”

Gerenal Options | Inventory Config ICarrier W 1] ¥

Profile |2 El [] Enable LET
[T Fixed channel

Ponwer |3EIEI

Frequencies (MHz)) [] Debug Log

Save settings

Country  |FCC -l
=]

|a02.75

Choose the country / region in the field “Country”

Gerenal Options |Ir‘wer'|1J:|rﬁ,r Config ICarrier Wi | P

Profile IE EI [CJEnable LBT
Power |3|:||:| Ijl [T Fixed channel
Covntry  J|FCC E

Freguenci AU =
4 BR1 [] Debug Log

BRo Save settings

HE
S il

If user wants to operate the Reader in one frequency channel, tick the checkbox “Fixed
Channel” and select the frequency in the field “Frequencies(MHz)”

Click “Apply” at the top right corner when the setting is confirmed.

TN ES

Gerenal Options |Inver'|1J:|rﬁ,r Config ICarrier PRI

Prafile |2 El [CJEnable LBT
Power 300 — Fixed Channel
Country  [UH1 ]

FrequenciesMHz) [ Debug Log

Save settings
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The updated configuration can be checked in the Main Menu of Demo App.

Press "F1"
for more

C59010

CSLlibrary Wers 21,9

Firmware Vers  1.5.27

detials

ColdChain

MaAC Address  ED:28:82:EA:DE:AB

Frequency Band : UH1

UCODE?

Fixed Frequency : 916,25 MHz

UDPout

Prafile 1 2

Power : 300
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8.4 RSSI Filter

The RSSI (Received Signal Strength Indicator) value is an indicator of signal strength from an

RFID tag to an RFID reader.

Normally RSSI can be used in

- Estimating the distance between an RFID tag and an RFID reader. The higher the RSSI
value, the closer the RFID tag is to the reader. (The environment is analyzed and taken into
consideration.)

- Identifying the movement direction of an RFID tag. (As the RFID tag moves closer to the
RFID reader, the RSSI value increases. When the RFID tag moves away from the RFID
reader, the signal gets weaker)

- Setting optimal reading and writing conditions. (RSSI value can be used to analyze the tag
reading and writing conditions. The optimal condition is to be able to use as little power as
possible for achieving a strong enough signal to perform the RFID actions)

- Analyzing and optimizing the environment.

- Locating lost tags. (Geiger search: Many retail and supply chain operations require a
"locate tag" application. The RSSI value can be used for guiding the user closer and closer

to the target)

By applying RSSI filters only tags within a certain distance are registered. RFID reading and

writing conditions can be optimized for specific applications.

To obtain the threshold value, user can use Geiger to get the RSSI value range of using a tag
located at a distance from the CSL RFID reader.
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In Demo App, press “Geiger” in the Main Menu.

Apps Yers 2.1.64 Press "F1"

; For more
CsLibrary Wers  2.1.9 detials

B i ers  1.5.27

mMacC Address  EDiZ28:52:EMDEAE

1|

Geiger
Frequency Band : FCC
Security Frequency : Hopping
Kill Profile : 2
Power @ 300
SerialComm

Place the tag in front of reader antenna for distance estimation.

In the GeigerSearchForm, press “Geiger”, user can check the range of RSSI value.

0 o0 100 0

ol

| |

Averaging RSSI Tone  Threshold 75 Averaging RSSI

1

=

Tane

Threshold 75

/6

Copyright © Convergence Systems Limited, All Rights Reserved

88



CSL CS101 EPC CLASS 1 GEN 2 RFID HANDHELD READER USER'S MANUAL, VERSION 2.0.1

Go to the Main Menu. Press “Setup” in the Main Menu.

_ Apps Wers 2.1.64 Press "F1"

; fFor more
CSlibrary Wers  2.1.9 e
50010 detials

Firrware Vers  1.5.27

ColdChain MaC Address  ED:28:52:EMADE:AE
Frequency Band : FCC

UCODEF Frequency : Hopping
UDPout Prafile : 2

Power ; 300

CTE
I

Click on “Inventory Config”, tick the checkbox “Enable” and set the RSSI threshold value in

the field “RSSI filter”. The filter will ignore tags with RSSI value less than the threshold set.

L ES el x
Gerenal Options | Inventory Config | Carrier wa | » [Gerenal Optiu:un5| Inventory Config |Carrier Wa‘ 4| Pl
Ciperation Continuous [ | Blacking mode Cperation Continuous [ | Blocking mode
Selected I,.i-.'|_|_ EI Select=d I,.i-.'|_|_ EI

Session |5|:|

=l =l
Target | A E' Target | A El
=] =l

Session |5|:|

Algorithim |DYN AMICO Algorithm |DYN;-‘«MICQ

RESIFiter  [Enable [s0 [ RSSIFiter  [WEnable |

Click “Apply” at the top right corner to confirm the setting.
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8.5 Link Profile

Different modulation profile of RFID reader (Interrogator) and the Tag can be selected by the
user for different situation.

User should refer to the document EPC Radio-Frequency Identity Protocols Class-1
Generation-2 UHF RFID Protocol for Communications at 860 MHz — 960 MHz by
EPCglobal when setting Link Profile.

The default setting is profile 2. It is also the recommended setting for most of the common
applications. In CS101-3 (Japan) and CS101-1 (ETSI) readers, only profiles 0, 2, 3 and 5 are

selectable. (Profile 0 is also not advised for CS101-3 Japanese reader).

Profile 0 1 2 3 4 5

R-T Modulation DSB-ASK DSB-ASK | PR-ASK PR-ASK DSB-ASK | DSB-ASK
Tari (us) 25.00 12.5 25.00 25.00 6.25 25.00
R-T speed (kbps) 40 80 40 40 160 40

PIE 2:1 2:1 15:1 15:1 15:1 15:1
Pulse Width (uS) 12.50 6.25 12.50 12.50 3.13 12.50
T-R LF (kbps) 40 160 250 300 400 250

T-R Modulation FMO Miller-2 Miller-4 Miller-4 FMO Miller-2
Divide Ratio 8 8 64/3 64/3 8 64/3
T-RDataRate  (kbps) | 49 80 62.5 75 400 125

DSB-ASK
PR-ASK

Double-sideband amplitude shift-keying

Phase-reversal amplitude shift keying
R-T Modulation
T-R Modulation

Interrogator-to-Tag modulation
Tag-to-Interrogator modulation
Tari Reference time interval for a data-0 in Interrogator-to-Tag signaling. The mnemonic "Tari" devices
from the ISO/IEC 18000-6 (part A) specification, in which Tari is an abbreviation for Type A Reference

Interval.
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User can set the Link Profile of CSL RFID Reader using .NET Demo App.

To set up Link Profile of the CS101 RFID Reader, press “Setup” button in the Main Menu.

_ Apps Vers 2.1.64 Press "F1"
CSlibrary Yers  2.1.9 ';Drt.%
C59010 detlas
Firrmware Vers 1,527

caoldchain MAC Address Ed:ZA:82:ER:DE! AR
Frequency Band ; FCC

UCODE/ Frequency : Hopping

Power @ 300

o |

In Setup, choose the tab “General Options”

|| izerenal Options | Inventary Config ICarrier wia 4] v

Frofile |2 :l [ Enable LET

Paweer 300 = [ Fied Channel
Country  |FCC
FrequenciesvHz) W5

IQDE-?5 :] Save settings

User can change the Link Profile by changing the value in the field “Profile”.

Press “Apply” button at the top right corner to confirm.

[ > |

Gerenal Options |Irwen13:ur3f Config ICarrier wa | »]

I Profile I 2 H []Enable LBT
Fower Ii [] Fixed Channel
Country o
Frequencjg?

4 5 [ bebug Log
1 Save seftings
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8.6 Target and Toggle A /B Flag

There are 2 meanings for Target in the standard of EPC Radio-Frequency ldentity Protocols
Class-1 Generation-2 UHF RFID Protocol for Communications at 860 MHz — 960 MHz by
EPCglobal. One of them is the parameter of RFID protocol Inventory — Select Command,
which indicates whether the Select command modifies a Tag's Selected (SL) flag or its

inventoried flag.

Another Target is the parameter of RFID protocol Inventory — Query Command, which selects
whether Tags whose inventoried flag is A or B participate in the inventor round. Tags may

change their inventoried from A to B (or vice versa) as a result of being singulated.

In CSL RFID Reader Read / Write configuration, Target is the parameter of RFID protocol
Inventory — Query Command. The options for Query Command in the field Target are “A”, “B”

and “Unknown”. User can set the Target of CS101 Reader using .NET Demo App.

Inventory contains a designation of the tags with which flag is to be inventoried. User can
define it to be Flag A, or Flag B. There is also a parameter toggle, if user set it to "on", i.e.
toggle, then in continuous inventory it will inventory Flag A in the first round, then Flag B in the

next round, and so on. If user set it to "off", then it will keep on inventorying the same flag.

So the usual trick is to set inventory to read Flag A, and toggle to off. Then it will keep on
reading Flag A tags. Those that have been read will become flag B and it will not respond to an
inventory of Flag Atags. This will the crowded situation will improve as reader read more and
more tags, leaving only those who have not been read yet (hence still in flag A state) to respond

with no jamming by others.
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When the tag is booted up (powered up) at the first time, it has Flag A. After it is inventoried, it

will become Flag B for certain period of time depending on the persistence selection. Please

check EPCGIlobal specs in detail.

To set up Target of the CS101 Reader, press “Setup” button in the Main Menu.

CS9010

ColdChain

Apps Vers
CSLibrary Wers
Firmware VYers
MaC Address

Z.1.64 Press "F1"
21.9 for more

detials
1.5.27

Ef:28:52:EADE: AB

UCODE7

Lw

Frequency Band : FCC
Freguency : Hopping
Profile : 2

Power ¢ 300

Choose the tab “Inventory Config”.

| Gerenal Options | Inventtory Config || carrier wa 4 [»]

Operation
Selected
Session
Target
Algorithm

RSSI Filter

Continuous [ | Blocking mode

[ =l
|50 3
|2 [~]
[DrmiamIcg =l

[T Enahble ms

Check the field “Target” in the tab, user can choose A/ B / UNKNOWN.

Press “Apply” button at the top right corner to confirm.

B

erenal Options | Inventory Config |Carrier Wa‘ 4| PI

Operation
Selectad
Session

Algorithm

RSS] Filter

Continuous [ | Blocking made

aLL

=]
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8.7 Session and Tag Selection

Session is an inventory process comprising a reader and an associated Tag population. A
reader chooses one of four sessions and inventories Tags within that session. The reader and
associates Tag population operate in one and only one session for the duration of an inventory
round. For each session, Tags maintain a corresponding inventoried flag. Sessions allow Tags
to keep track of their inventoried status separately for each of four possible time-interleaved

inventory processes, using an independent inventoried flag for each process.

8.8 Slot-Count Parameter Q

RFID Protocol Inventory - Query Command contains a Slot-Counter Parameter Q.

When participating Tags receive a Query, they pick a pseudo-random value in the range (O,
29-1) and load this value into their slot counter. Tag which picks a zero transition to the reply
state replies immediately. Tags which pick a nonzero value transition to the arbitrate state await
a QueryAdjust or a QueryRep command to decrement the value in its slot counter. Tags reply
when the value in their slot counter (i.e. their slot) is zero. Since Q is an integer in the range (0,

15), the corresponding Tag-response probabilities range from 2° =1to 27** =0.0000305.
It is usually recommended to set a Q-value that have the corresponding number of slots larger

than the exact maximum number of Tags to be read by the reader. For example, if there are 40

tags to be read by the reader, the Q-value is configured to 6, in which 2% =2% =64 > 40.
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8.9 Inventory Algorithm: Fix Q and Dynamic Q Algorithm

In CS101 readers, it consists of two main inventory algorithms (Fixed Q Algorithm and Dynamic
Q Algorithm). The variable Q algorithms differ in their mechanism for adjusting the Q values at
the end of each round. It also provides routines for the four tag access functions (read, write,

kill and lock).

Fixed Q Algorithm

This algorithm runs all inventory rounds with a single Q value. In this algorithm an inventory
cycle consists of one or more rounds, each of which will attempt to read every slot. The number
of slots to search is given by 2%. For example, a Q of 7 will cause the algorithm to search 128
slots on each round. One word of caution, if the time it takes to run the round is greater that the
frequency hop time (and the session is 0) or antenna dwell time (The duration time of each

antenna port in ms), the round will never complete.

Dynamic Q Algorithm

In this algorithm, the value of Q is dynamically adjusted based on the periodic evaluation of the
relative frequency of RN16 (16-bit random or pseudo-random number) timeouts versus EPC
timeouts. Each round is comprised of a Query and up to MaxReps QueryReps. The value of Q
for the subsequent round is determined by the results of the current round. If the number of
RN16 timeouts is greater than the number of EPC timeouts multiplied by thresHi, Q is
decremented (presumed empty slots outhnumber presumed collisions). If the number of RN16
timeouts is less than the number of EPC time outs times thresLo, Q is incremented (presumed
collisions outnumber presumed empty slots). If the number of RN16 time outs falls between

those two values, Q remains unchanged.
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An inventory cycle is comprised of one or more inventory rounds, and is terminated when a

round is executed with Q = 0 and no tags read.

To set up Q Algorithm of the CS101 Reader, press “Setup” button in the Main Menu.

Apps Yers 2.1.64 Press "F1"
CSLibrary Wers  2.1.9 F,j?!ﬁ%
C59010

Firmware Yers  1.5.27
coldchain MAC Address Ed:2n:52:EA:DE A
Frequency Band : FCC

UCODEY Freguency : Hopping

UDPout Prafile @ 2
Power @ 300

w7

Click on the tab “Inventory Config”.

[Gerenal Options | Inventory Config | Carrier wa_< I 4 |
Cperation Continuous [ | Blocking maode

Selected  [arL =]
Sessian 50 =]
Target B =]
Algorithm — [DyNAMIC =]

RSSIFiltr  [JEnable [a0 [

In the field “Algorithm”, choose “FIXEDQ" for Fixed Q Algorithm, “DYNAMICQ" for Dynamic
Q Algorithm.

kS ]
Gerenal Options | INventory Config |Carrier Whia 1 I 4 | Gerenal Options | Inventory Config |Carrier Wa I »

Operation Continuous [ | Blocking maode Operation Continuous [ | Blacking mode
Selected |ALL =] Selected |ALL El
Session Session
FI¥EDD)
Target Target
i LIMETOW
|Algorithm  Jiovuamicg |~ Algorithm T AT C)
RSSI Filter Enable |75 = RSSI Filter Enable |75 =
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If “FIXEDQ" is chosen, user can go to the tab “FixedQ” and set the value of Q in the field “Q
Value”
Press “Apply” button at the top right corner to confirm.

[Carrier Wave FIHEEJQ] Barcode ITimeSync | EIZ'
v alue 7 tl‘
Toggle
Fepeat |:|

If “DYNAMICQ” is chosen, user can go to the tab “DynamicQ” and set the value of Start Q in
the field “ StartQValue”.
Press “Apply” button at the top right corner to confirm.

_ [pply ] x
[Carrier wave|: DynamicQ EllE-arche ITimeSyn 4
Startvalue =
Ny alue
MaxQueryRep
Pz alue
Toggle
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8.10 Barcode

To set up Barcode of the CS101 Reader, press “Setup” button in the Main Menu.

Apps Yers 2.1.64 Press "F1"
CSLibrary Wers  2.1.9 F,j?!ﬁ%
C59010

Firmware Wers  1.5.27
coldchain MAC Address EQ: 2452 EADE AR
Frequency Band : FCC

UCODEY Freguency : Hopping

Profile : 2

Power @ 300

UDPout

il

|__Ext ]
oo |

Click on the tab “Barcode”.

[Carrier Vilgywe IDynamicCI |E-ar|:|:|de

[BEEPER_COMFIG ] Factory default |
= <] e ]
[7] Enable I.&ZTEC :| _

Enable PowerSave Mode

The “Enable PowerSave Mode” button is used for setting the barcode module to power save

mode.

[Carrier Wave IDynamicQ |E-EII'EDC|E| TimeSynEIﬂLl
[BEEPER_COMFIG =]
E= E
Dewe  [oec ©

I Enable PowerSave Mode |
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For setting up the barcode format you want to scan, check the “Enable” box, select the
Barcode format (e.g. “ALL”) and then click “Enable Symbol” button.

|PEEPER_CONFIG

|azTEC

[l Enable | | aLL
POSICODE
B{COUPONCODE  Made
UPUIDTAG
CODE4CE
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8.11 Time Synchronization

To set up Time Synchronization, press “Setup” button in the Main Menu.

Apps Yers 2.1.64 Press "F1"
CSLibrary Wers  2.1.9 F,j?!ﬁ%
C59010

Firmware Wers  1.5.27
coldchain MAC Address EQ: 2452 EADE AR
Frequency Band : FCC

UCODEY Freguency : Hopping
Profile : 2

Power @ 300

il

UDPout

Exit

|__Ext ]
oo |

Click on the tab “TimeSync”. User can input the address in the field NTP Server and press

“Time Sync” to synchronize the time.
Press “Apply” to confirm.

m \Waiting for response. .

I DynamicQ I Barcode |T IIII [ DynamicC) I Barcode | TimeSync | EII
fi H : |42 d : |56 H 7 H (] H D |23 H
IWednesday, January EIBJEl IWednesdayJ January DS,IE'

_Set Local Time |

_Set Local Time |

NTP Server : NTP Server :

tirne, windoves.corm

|kime.windu:uws.ccum |

 SyncStop |
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8.12 WiFi Configuration

1. Go to “Control Panel” and choose “Network and Dial-up Connections”

File  iew E| X
il

| B w. - L
Dialing Display Input Panel  Internet
Cptions

& D 82
keyboard Mouse  RECHSGEEgEE  Cwiner

Dial-Lp

o Connections
B 5

Password PC Power Fegional
_onnection

[ EEE

— IS%_E
@uoos - 712 M [ BR|

2. User can set the properties for CS101 WiFi network.

%= "Marvell 802.11 GSPI Adapter’ Settings  [14
-:“gl - IP Address |Name Servers |

Make Mew SR g &n IP address can be autornatically assigned to
Connection this compLiter.
@ Ohtain an IP address via DHCP:
2 1 () Specify an IP address
IP Address: | : : : |

Subnet Mask: LT 1T 1]

Defalt Gateway: | . . . |

Lo ) [PB0%  2:50 AM ‘|'ﬁ!_., i start HE' e () [glE0%  2:50 AM | |'ﬁ§

o Start |@@

3. Go back to the “Control Panel” and then click WLAN icon.

FE

Progrars Manager

Y & & B

System Systern  Systern Info TaskMogr
Backup

Terminal LA

Serve. ..

i Start |@

2@ (@eox e:54 v | BB Ty

Copyright © Convergence Systems Limited, All Rights Reserved 101



CSL CS101 EPC CLASS 1 GEN 2 RFID HANDHELD READER USER'S MANUAL, VERSION 2.0.1

4. Enable or disable the WLAN settings can set here by toggling the icon

WLAN Properties m
Main 1P Address | Marne Servers | Field_] »
" Status:  WLAN OFF
@ LaM boot up @ oM ) OFF
trengthidBrm):
Metwork:
AP Addr:
AP Channel:
Single Metwork Locking:
| Choose Metwork, .. |

@start (3w |3 w@eox 904 am BB Ty

5. Click “Choose Network...”

WLAN Properties m x
Main |ﬁ-‘«dvance IIF‘ Address IName Servers I FieldEE

R Status:  WLAN ON
@ WLAN boot up (@ oM () OFF

Signial StrengthiidBrn): -43
(TLIIIIIT]

Metwiork: MNETGELRIT

AP Addr: 08-BD-43-C3-B4-30
AP Channel: 6

Single

=TT T A T e O Y |

Chioose Metwork |

i (@eos 9:09 am (B9 [Ty

6. Select the available access point

Wireless Information
Select a netwark: -
e

Add Mewy

MNETGEARIT (preferred) I ]
1 PR
i 4CE67ECCDBT4 R4
Status: Connected to NETGEARIT

Signal Strength:  Excellent
[ Lock to single WLAN netwiark o

| Connect I
pistat [Bw] [ @Eeos o1t am E)%
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7. Click “Connect & Lock”
Wireless Information
B

Select a network:

NETGEARIZ (preferred)

i P&
i 4CE676CCDET4 Rd
Status: Connected to WETGEARST

Signal Strength:  Excellent
[+ Lock to single WLAN network

Connect & Lock

stat |[Ow] | @@eox 9:14 am BTy

8. User can double click the access point in the list and configure the wireless properties if
necessary.

Wireless Information wireless Properties m

Select a netwiark: E I pymrny name (SSID): [NETGEARS?

|[ ] This is an ad hoc netwark:

NETGEARIY (preferred) Authentication: |WF‘&2-F‘SK El
i 4CEE7ECCDET4 Rd Encryption: |aES ]
Status: Connected to NETGEARI? Metwark: ey |********
Signal Strength:  Excellent Key index Il_

[w| Lock to single WLAN netwiork T
|:| The key is provided autornatically

Connect & Lack E Enable 802, 1% authentication

re

dostat [Dw] | @@eos 314 4M (B8R pstat [Bw] | L@ @eos 2t am|B [Ty

9. The wireless LAN is configured, and you can try to connect to the Internet by using
“Internet Explorer” if the access point is connected to the Internet.

E. ¢ - - ‘Eiew Tools ”I]“@l@lﬁlf\?l |

[I]Agdress | https: fflogin, vahoo,.comfconfi/login_werif EI
YAREHOO! MAIL ¥ahoo! - Help g

My Device

=
fil Progranmns
¢ Favorites [ cs101 TempSense
D [Tl pl=gin ¢ Internet Explorer

[ Settings &7 NotePad

Don't have a

Yahoo! ID?
@ Help {3 Remote Desktop Connection .
= Run... it windows Explorer El
@ start | @@ sasam BTy [0 st |00 GO [ @ioo - 7izaem |2 E)
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9 Software Development Kit

The CSL CS101 handheld reader software development kit provides the following components
for quick and easy application development:

Software specifications

Block diagrams

Application Programming Interface (API) definitions
Application scenarios with program source codes
Unit test plan and results

Build environment

Debug methods

N o o s~ w DR
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9.1 Software Specifications

The overall software architecture consists of CS101 RFID Libraries on the WinCE OS inside
the handheld reader, CS101 Demonstration Application (which consists of a whole series of
applications, such as tag read, tag write, tag inventory, tag search, tag authentication, tag
commissioning, barcode scanning, RFID configuration, system configuration, database file
manipulation, network database file transfer, etc.), CS101 Keep Alive Monitor, all of the above
inside the handheld device; and then also CS101 Server Side Database Administration
Application, which resides on the WinXP server side.

9.1.1 CS101 RFID Libraries

The CS101 RFID Libraries consists of 3 parts:

1. RfidSp
2. PosSp
3. ClsSys Util

These calls are designed to be called by C# applications with the PInvoke (Platform Invoke)
method.

9.1.2 CS101 Demonstration Application

The CS101 Demonstration Application is a comprehensive C# demonstration program that
demonstrates how to write an application on the CS101 platform. It offers all possible RFID
related and barcode related functionalities. The purpose is to give a good Out-Of-Box OOB
experience to the system integrator. The functions include:

Tag Read

Tag Write

Tag Inventory

Tag Ranging

Tag Search

Tag Commissioning
Tag Authentication

N o o~ DR
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10.
11.
12.
13.

Database Management
RFID Configuration
Scan Barcode

Tag Security

System Configuration
Factory Defaults

9.1.3 (CS101 Keep Alive Monitor

CS101 Keep Alive Monitor is an independent application that is turned on during WinCE boot
up to monitor health situations, including:

N o o s~ w DR

Battery Monitoring and Alert

Memory (RAM) Monitoring and Alert

Disk Space (Internal Flash) Monitoring and Alert

Disk Space (SD Card) Monitoring and Alert

SD Card Physical Action Monitoring and Alert (insertion and ejection)
Network Condition Monitoring and Alert

Automatic Files Backup

9.1.4 (CS101 Server Side Application

The CS101 Server Side Application handles collection of tag data and converting them to
typical formats.
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9.2 Build Environment

The build environment consists of tools and the corresponding configurations of the Visual
Studio. It is expected that the system integrator or the software system programming house
will be developing the applications on Visual Studio. With this tool, typically he has to write
programs on the handheld and also on the PC. The following 14 steps are needed to set up the
build environment.

The following Build Environment is tested and suggested for CS101 developers:

Operating System: Microsoft Windows 7 installed.

Microsoft Visual Studio 2008 Professional Edition

Microsoft .Net Compact Framework 3.5 (It is included during VS2008 setup)

Install SP1 patch for .Net Framework 2.0
http://www.microsoft.com/downloads/details.aspx?familyid=79bc3b77-e02c-4ad3-aacf-a7
633f706ba5&displaylang=en&tm

5. Window Mobile Device Centre for Remote Debugging

Enables remote debugging on handheld reader via USB (Free Download)
http://support.microsoft.com/kb/931937

M w D e

Optional software package:

1. Microsoft SQL Server Management Studio Express Edition (Free download from
Microsoft)

2. Microsoft Windows CE 5.0 SDK (Free download from Microsoft)
Microsoft SQL Server 2005 Compact Edition SDK (Free download from Microsoft)
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10  CS101 Demo Operation with Special Purpose RFID

Tags

The CSL CS101 handheld reader can work with CSL Special Purpose RFID Tags — Monza4QT,
UCODE?7, BAP ID Card Tag and Cold Chain Tag.

BAP ID Card Tag is used for long read range detection and Cold Chain Tag is used for
temperature monitoring and data logging.

1

o

.1 CS101 Demo Operation with Monza4QT Tag

User can use Monza4QT Mode to check the Private Mode Data in Monza4QT Tag.

1. In the main menu, choose “MonzadQT".
’ fFor more
CSlibrary Wers  2.1.9 detials
Firrware Vers  1.5.27
MAC Address  E0:2A:62:EADEIAS
Frequency Band : FCC
Frequency : Hopping
Praofile : 2
Power @ 300
Access Password
000 000, ks
2. Input the “Access Password” for Private Mode Data. Press “Start” to begin.

INDEX EPC (Private)

Access Password |123455?E| | I
[ 000 000, Hice: Menu

Save Clear IID(ﬁscenc :I
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10.2 CS101 Demo Operation with UCODEY Tag

User can use “UCODE7” mode in CS101 reader to change the EPC of the UCODE7

tag CS6321. The maximum backscatter strength and PSF alarm flag can also be set of

UCODE?Y can also be set using CS101 reader.

e |
| Barcode |

hpps Yers Z.1.64 Press "F1"
. for mare
CSLibrary Wers  2.1.9 detials

Firrware Wers  1.5.27
MonzaQT MAC Address E0:ZA:32:EA:DE: AR
Frequency Band : FiZC

C59010

Frequency : Hopping
Prafile : 2
Power 300

ColdChain

UCODEY

i

1. To begin, user can check the EPC ID of the UCODE? tag using Inventory mode.

Apps Wers 2.1.64 Press "F1"
CSlibrary Yers  2.1.9 5?3;% o 3000 EZ8058100000003908528155

Inventory

Firmware Wers 1,527

Ranging MAC Address  E0:2A:82:EA:DE:AB
Frequency Band ; FCC

Read Write Frequency : Hopping
Profile : 2

Pawer 1 140
WriteFixEPC

WriteAnyPC Stop 1 85 Hide: Menu

S0

z
]
=
=
-
m
-
]

2. In the main menu, select “UCODE7” and choose the tab “Write EPC”

Apps Vers 2.1.64 Press "F1" 0 0D 101 =

. for more
CSlibrary Wers  2.1.9 detials

rite Config Word | Scan Tag
Firmware Wers 1,527

MonzaQT | MACAddress  E0:2A82iEADE:AB Qieslt (et las) IC' Repeat E

Frequency Band : FCC EFC Header | |

C59010

]
[ Barcode |

Frequency : Hopping
Profile : 2
Pawer ¢ 300

Start Write EPC Header Char Count : 0

ColdChain

* Automatic self pre-serialization

1. Setting the 38-bit Serial number of the EPC o “0"
UDPout OR

2. Erase sixth and fifth word of the EPC to “00

00h* and keen the content of the lower 6

UCODEF

I
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3. To write new value to EPC data bank of the tag, set the “Offset” (EPC data bank offset in
words), “Repeat” (repeat for write error) and “EPC Header” (new EPC value).
Press “Start Write EPC Header” to confirm and CS101 will write the new EPC value to
the UCODETY tag.

FormUCODE7 H [=] FormUCODE7 H =]
Write EPC | write Canfig Ward IScan Tag | Wirite EFC |Write Config Wiord IScan Tag |

Offeet dwordwise) |2 Repeat |3 —I Offset (ordwize) Repeat
EPC Header  |34s67830 EFC Header  [34567800 |

Start \Write EFC Header |  Char Count: 8 Start Write EPC Header ||  ©har Count: 8
* Automatic self pre-serialization * Automatic self pre-serialization
1, Setting the 38-bit Serial number of the EPC 1o "0" 1, Sefting the 38-bit Serial number of the EPC o “0"
OR OR
2. Erase sixth and fifth word of the EPC o 00 2. Erase sixth and fifth word of the EPC o “00
00h" and keep the content of the lower 6 00h* and keep the content of the lower &

4. Return to the main menu and go to Inventory Mode again.
The EPC ID of the UCODEY tag is updated with new value.

Apps Yers z.1.64 Press "'F1" m EPC
Cslibrary Vers  2.1.9 % 0 3000 E22062103456729008522155

Inventory

Firmware Vers  1.5.27
Ranging MAC Address  ED:28:82:EA:DEIAB

Frequency Band : FCC
Read Write Frequency : Hopping
Write AnyEPC Profile @ 2

Pawer 1 140

WriteFixEPC

WriteAnyPC 6 Hide Menu

SE2C

5 ; 1

pilt:
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5. User can also configure the maximum backscatter strength and the PSF alarm flag in

the UCODE?. To begin, go to the tab “Scan Tag” and press “Scan” to check the status of
the tag.

Apps Yers Z.1.64 Press "F1"
' for mare
CSLibrary Vers  2.1.9 - " :
_ detisls | Write EPC | Wirite Config Word | Scan Tag
Firmware Yers 1,527

MonzaQT | MACAddress  EO:2AiB2:EADEAS L] EPC | tes | PF |
Frequency Band ; FiZC

C59010 Frequency : Hopping
ColdChain | Profile:2

Pawer @ 300
UCODETF

Jeel

Scan

6. Move the tag in front of the CS101 reader. User can check the status of maximum
backscatter strength (MBS) and PSF alarm flag (PSF) in the UCODE?.

FormUCODE7 H =

| Wirite EPC | Write Config word | Scan Tag

1.| EFC MBS | PSF
1 E2A0AB10345678000852815.. |1 O

Stop

7. Next, go to the tab “Write Config Word”.

| wirite EPC]: Wirite Canfig Word |i5ean Tag |

[7] Toggle max. backscatter str
["] Toggle PSF alarm flag

Start Wirite
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8.  Set the checkboxes to toggle the setting. Press “Start Write” to confirm.

FOrmUCODE7 _|O _[O
Wirite Config Word | Scan Tag Wirite Config Word [ Sean Tag

Taoogle mas. hackscatter str I Tai catter str

Toggle PSF alarm flag To flag
Complete!

‘ Start Write \ Start Write

9. Go to the tab “Scan Tag” again and press “Scan”. The status of the tag is updated.
FormUCODE7 H [=]

| Write EFC | Wirite Config ward | Scan Tag

1| EPC MBS | PSF
1 EZB0GOIN345670900852815.. | 0 1

Copyright © Convergence Systems Limited, All Rights Reserved 112



CSL CS101 EPC CLASS 1 GEN 2 RFID HANDHELD READER USER'S MANUAL, VERSION 2.0.1

10.3 CS101 Demo Operation with BAP ID Card Tag

The flow diagram below shows the operation steps:

Power on CS101 and go to Open CS101 Demo App
v

In the Main Menu
Choose “CS9010” for BAP ID Card Tags (CS9010/CS9110/ CS9111/ CS9112)

'

“CS9010” Mode
Read Info from the Tags:
1. EPC
2. Battery Status

User can use “CS9010” Mode in CS101 Demo App to check EPC and Battery
status of BAP ID Card Tags when before use.

1. In the Main Menu of Demo App, Press Down until “CS9010” is found.

2. Choose “CS9010".

Apps Vers 2,145 Press 'F1!

CSLibrary Yers 21,7 3%&?@”’

Firmware Yers  1.5.20
| MonzaoT | MACaddress  00:00:00:00:00:00
- =——————eFrequency Band : FCC
CSQDIU requency ; Hopping

. ‘coldChain i Profile @ 2

Poyeer @ 300

Setup I

3. Put the BAP ID Card Tag in front of CS101 reader.
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4. Press Start to run the application.

£28010 Info [

EPC

5. The EPC and Battery Status (B!) can be checked. The BAP ID Card Tag can be

read in long read range if “OK” is checked in the field “B!".

£S9010 Info |

EEC
C2010AAAAAD0000DODDSAA00

6. If “OK” is not available in the field “B!”, this is end of battery life for the BAP ID

Card Tag. Please contact CSL and order a new one.
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10.4 CS101 Demo Operation with Cold Chain Tag

The flow diagram below shows the operation steps:

Power on CS101 and go to Open CS101 Demo App
v

In the Main Menu

Choose “ColdChain” for Cold Chain Tags

v

“ColdChain” Mode

!

v l
Temperature Temperature .
o o Temperature Logging
Monitoring and Alert Monitoring and Alert
for CS8304
for CS8300 for CS8301
Tag |(1ent|f|er Tag Identifier Tag Identifier

Set BAP Mode
(Init Tag): Enable

v

Internal Temperature

{y JV
Internal Temperature

Temperature Logging
Monitor Configuration

Monitor Configuration Configuration

I I I

Process: Temperature

Process: Temperature

Process: Temperature Logging
Monitoring and Alert Monitoring and Alert

! ! :

Internal Temperature

Internal Temperature Temperature Logging
Monitor Check Result

Monitor Check Result Check Result

v

Set BAP Mode ** Please DO NOT set BAP Mode for Cold Chain Tags CS8301

(Init Tag): Disable and CS8304. Otherwise the tags cannot be used.

The settina is unrecoverable.
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10.4.1 Temperature Alert in “ColdChain” Mode for Cold

Chain Tags CS8300

User can use “ColdChain” mode in CS101 and the Cold Chain tag CS8300 to do
monitor temperature surrounding and alert when the temperature reaches the limit
set by user.

Basically user has to set Temperature Monitor Start Time, Sampling Rate and

Temperature Threshold to alert before use.

1. Inthe Main Menu of Demo App, Press green button “Down” until “ColdChain” is
found.

2. Choose “ColdChain”.

_ Apps Yers 2.1.64 Press "F1"

Colibrary Vers  2.1.9 F.jiruranﬁre
MonzaQT Firmware Yers 15,27

CS9010 MAC Address  ED:24:82:EADE AR

Frequency Band : FCC

Frequency : Hopping

UCODE7 Prafile : 2

Power ¢ 300
UDPout

Setup

T

3. Put the ColdChain CS8300 Tag at a distance of at least 30 cm in front of CS101

reader.
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4. In the Cold Chain Menu, choose “Scan Tag”.

Cold Chain Menu

Scan Tag

Set BAP Mode (for CSE300)

Configuration/Start/Stop (for C58300/1/2)

Temperature Log Monitor {for CS8304,5)

Exit

5. Inthe tab “Scan Tag”, press “Start” to scan the target Cold Chain Tag (CS8300).

1.| EPC | Madel |

() e

6. Press “Stop” to stop scanning. Check the tag model “CS8300-X" in the field

“Model”. If the tag model is not what you want, then look for the correct model.

Scan Tag |Set BAP Maode (For C55300) | Corfigurationy'st 4| *|
I..| EPC Model ) |

1 S5555666635C00000012095F15 Z35300-1

=
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For CS8300, when receiving card from factory (first use), user has to set its

BAP mode to “Enable” state before use.

ex-factory to conserver battery life.

The card’s BAP mode is disabled

and CS8304, the BAP mode is always enabled, even from factory.

This is only done for CS8300. For CS8301

Go to tab “Set BAP Mode (for CS8300)", press “Start” to check BAP state of the

target tag.

l Scan Tag I Sef BAP Mode {for CSE300) ?I@Cu:unfiguration,l'ﬁi g

L| Epc [Bar |

3 =3 0

8. You would see, ex-factory, “Disable” setting in the field “BAP”.

Press “Stop” and then press “Enable” to set the target Tag to BAP enable.

[5can Tag | Set BAP Mode (for C58300) |Cu:unFiguratiu:un,l’S‘ <I "l

I.| EPC

[Scan Tag | Set BAP Mode (For C55300) |Cunfiguratinn,|’5‘ ‘I L4

I.| EPC | BaP

E BAP |
1  S55566663C00000012095F18 Disable

1

555566663C00000012095F15 Disable

l Enable l
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9. The target BAP ID card Tag is now enable. Press “OK” to continue

[Scan Tag | Set BAP Mode (For C35300) | Configuration/st 4| *

I.| EPC | Bap |
1 55S566663CO000001Z095F1E ((Enable ]
0K
Al Dore!

Ea 3 0

10.Go to “Configuration/Start/Stop ...”, Ensure the option “CS8300” is chosen and

press “Scan” to scan target Tag.

_iCaniguratiDnIStartIStDE Efu:ur CSSSDD{I{Z; 5'Temperature| 4| * | i ConfigurationyStartfStop (For CS830011)2) | Temperaturel 1 I 4

1.| EPC l=c Q7 Jee |I| [r.]erc l=c |1 | |

® Csaa00 () cSRa0z

[ Scan | Enabie | Disable | contig

[ &pply bilinear calibration () css3m1 [ &pply bilinear calibration | = ~coooq

[scan_| enable | oisable | Gontio|

(@ CSe8300 () 058302

11. Press “Stop”, Select the target Tag and press “Config”.

Configuration/start/Stop (For CSE300)1/2) |Temperature| <| PI

Configuration/Start/Stop (For CSE300/112) ITemperatur b L

I.| EPC lec |1 [& I]
1 So5566663C00000012095F18  Disable  OK  OK

® Csea00 O Ccsaa02
[ &pply hilinear calibration O csaa01

) cs8300 ) cse302
[ &pply bilinear calibration () cse301

[ scan | enobie | Disble [ conio |
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12. In the form “FormColdChainMonitorConfig”, set Temp Threshold in Celsius.
In the field “Under”, input the lower temperature limit.

In the field “Over”, input the upper temperature limit.

FormColdChainMonitorConfig ! E
|Temp Threshald Under|—4El | Duer|63 l
# of t .
ﬁ:ucrl’ ;E—::n : Under |1 | Cwer|1 |

Sampling Interval {0-63) 1 it Ils EI

Actual Sampling Interval (S.1% @ 1 second

Sampling Start Delay (0-63) Linit |1s :l

Actual Sampling StartDelay @ 1 second

Ik
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13. Set the sampling rate for the temperature monitoring and alert process in the field
“Sampling Interval (0-63)”.
Please ensure that the values range from 0 to 63.
To set the sampling rate to 1 second, choose “1s” in dropdown list in the field “Unit”
and input “1”.
To set the sampling rate to 8 minutes, choose “1m” in dropdown list in the field
“Unit” and input “8”.
To set the sampling rate to 2 hours, choose “1h” in dropdown list in the field “Unit”
and input “2”.
To set the sampling rate to 5 hour 15 minutes (which is equal to 315 minutes),

choose “5m” in dropdown list in the field “Unit” and input “63".

FormColdChainMonitorConfig ! E

Temp Threshold : Under Over

# of count ; Under [4 Cwer 1

for alarm
Sampling Interval (0-63) |1 | unit |15 [~]
Actual Sampling Interval (5.1 @ 1 secand

Sampling Start Delay (0-63) Unit |11,
Actual Sampling Start Delay @ 1 second  [2m

04
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14. In the field “Sampling Start Delay (0-63)”, set the time for the target tag to start
temperature monitoring and alert process after the tag is configured and enabled.
Please ensure that the values range from 0 to 63 in the field “Value”.

To set target tag start temperature monitoring after 1 second, choose “1s” in
dropdown list in the field “Unit” and input “1”.

To set target tag start temperature monitoring after 3 minutes, choose “1Im” in
dropdown list in the field “Unit” and input “3”.

To set target tag start temperature monitoring after 8 sampling intervals defined by
user, choose “Follow SI” in dropdown list in the field “Unit” and input “8”.

(User has to set the “Sampling Interval (0-63)” when choosing this option)

Temp Threshald : Ur'u:ler Ciyer

# of £ .

fDC:- ;;jaur:n ! Lnder Cver
Sampling Interval (0-63) 1 Unit |15 -]

actual Sampling Interval (5.1 ¢ 1 second

Ok Follow SI

15. Press “OK” to confirm the configuration

FormColdChainMonitorConfig ! E
Temp Threshold Under|—4D | Cwer |63 |

# of count . Under |1 | Cher |1 |

far alarm

Sampling Interval (0-63) 1 Unit |15 EI

Actual Sampling Interval (5.1 @ 1 second

Sampling Start Delay (0-63) |1 Linit |15 EI

actual Sampling Start Delay @ 1 second

S
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16.Remember to tick the checkbox “Apply bilinear calibration” and press “Enable”.

Configuration)start/Stop (For CS33000112) I Temperaturel 4 I 4 I

1..| EPC B EREN
1  555566663C0000D01Z095F1E  Disable  OK  OK

. ~ @ Cs2200 ) CSe302
@pply bilinear calibration: () cs8301

[Scan | crable | Diable | contig

17. Make sure the target tag is in Enable state before the process start.
When press “Scan”, the Temperature Monitor and Alert process will start according

to the time set in Sampling Start Delay.

Configuration/Start /Stop (for CSE300/1)2) |Temperatur al L

I..| EFC == |1 |8 I]
I CESSEEEE3CU00N00IZ0SEFIE | Enable)

® Cs2300 ) CS8302
Apply bilinear calibration () cse201

Db | cont

18.The Temperature (°C), Temperature Alert Status (T!) and Battery Status (B!) are

monitored in the screen in the sampling rate the user defined.

ConfigurationfStartStop (For CSE300)1 [2) ITemperaturEI 4| PI

I.| EPC l=c |1 |& ]]

1 555566663C00000012095F15 26,2, 0K K

® Cse300 O csea02
dpply bilinear calibration () coaa0L
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19. If the surrounding temperature reaches the configured temperature limit,

Temperature Alert Status (T!) is changed to Failed.

Configuration)Stark/Stop (for C5830071)2) | Temperaturel 1 I 4 I

L.| EPC = |n)le |
1 555566663CO00000IZ095FIE | 29.3... Fail] OK

@ csa300 (O csa302
&pply bilinear calibration () csE301

20. When the user want to end the temperature monitoring process, press “Stop” to

stop the process.

ConfigurationyStart/Stop (For CS8300/1/2) ITemperaturEl 4| PI

1..| EPC lec |1 [& ]]

1 555566663C00000012095F 15 26,2, 0K 0K

@ csa300 O Cs8302
Apply bilinear calibration ) cse301

[ Disable ] Config

21. User has to disable the Tag again to save battery power. Press “Disable” in the
tab “Configuration/Start/Stop ... ”. The Red LED in the Tag will turn ON if the

value in the field “T!” is “Fail”.

ConfigurationfStart/Stop (For CSS300)1)2) |Temperatur 1| r

.| EPC l=c | |& I]
1  So55eee6ICO00OO0IZO9SF1E  26.2.. OK OK

@ Cs2300 ) Csea02

Apply bilinear calibration

M Enable
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22. Gototab “Set BAP Mode (for CS8300)”, press “Disable”.

 Set BAP Mode (for C58300) | Configuration/Start/Stop (F 4| *

L.| EPC | Bap |
1 555566663C00000012095F15 Enable

= B3 (3

23. The state of BAP is changed to Disable with prompt message. Press “OK” to

continue.

Set BAP Mode (for CS8300) | Configuration/Start/Stop (i 4] ¥

I.| EPC BAP |
1 S55566663C00000012095F15 Disable)

All Done!

=3 3

24. Choose the tab Exit to close the application.
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10.4.2 Temperature Alert in “ColdChain” Mode for Cold

Chain Tags CS8301

User can use “ColdChain” mode in CS101 and the Cold Chain tags CS8301 to do
monitor temperature surrounding and alert when the temperature reaches the limit
set by user.

Basically user has to set Temperature Monitor Start Time, Sampling Rate and

Temperature Threshold to alert before use.

1. Inthe Main Menu of Demo App, Press “Down” until “ColdChain” is found.

2. Choose “ColdChain”.

Apps Wers 2.1.64 Press "F1"
Calibrary Wers  2,1.9 %
Firmware Yers  1.5.27 T
CSo9010 MAC Address  ED:ZA:S2:EA:DE:AB
S

Frequency Band : FCC

Frequency : Hopping

UCODEF Profile : 2
Pawer 1 300
UDPout

o= |

3. Put the ColdChain CS8301 Tag at a distance of 30 cm in front of CS101 reader.

4. Inthe Cold Chain Menu, choose “Scan Tag”.

Cold Chain Menu

Scan Tag

Set BAP Mode (for CSE300)

Configuration/Start/Stop (for CSE300/1/2)

Temperature Log Monitor (for CS8304,/5)

Exit
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5. Inthe tab “Scan Tag”, press “Start” to scan the target Cold Chain Tag

(CS8301).

1.| EPC | Madsl |

()

6. Press “Stop” to stop scanning. Check the tag model “CS8301-X" in the field

“Model”. If the tag model is not “CS8301-X", find a new tag of this model.

Scan Tag ISEI: B&P Mode (For CSE3000 I Configurationfst 4] *

I.| EPC Madel |
1 S55566663C00000012095F15 | CSE301-1

7. Go to “Configuration/Start/Stop ...”, Ensure the option “CS8301” is chosen and

press “Scan” to scan target Tag.

_iCDnFiEuratiDniStart{StDEEFDr CSSSDD{IP; EITemperatur L L ConfigurationStart/Stop (For CS8300)1/2) |Temperatur L L

1.| Erc S EREN 1| Erc l=c | |& |

@ cs3200 ) CS8302
[ &pply bilinear calibration () cseant

[ scan | enable | Disable | contig
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8.

Press “Stop”, Select the target Tag and press “Config”.

Configuration/Start/Stop (For C35300/1/2) |Temperature| 4| PI

Configuration)Start/Stop (For C3S300)1/2) ITemperatur L L

1| EPC [« TnTe |
1  GS55566663CO000001Z09SFIA  Disable OK  OK

{ ) cse300 ) Cse302
[ &pply bilinear calibration @ Comant

{ ) csga00 O Cse202
[ &pply bilinear calibration @ Cse201

[ scon ] crbe ] Disable [ conio |

9.

Celsius.

In the form “FormColdChainMonitorConfig”, set Temp Threshold in

In the field “Under”, input the lower temperature limit.

In the field “Over”, input the upper temperature limit.

FormColdChainMonitorConfig

M [m]
l emp Threshold : Under|—4lil | Over|63 l

# of count

: Under | 1
for alarm

| Over|1

Sampling Interval {0-63) 1 IUnit Ils

Actual Sampling Interval (5.1 ¢ 1 second

=]

Sampling Start Delay (0-63) Linit Ils :l

Actual Sampling StartDelay @ 1 second

()4
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10. Set the sampling rate for the temperature monitoring and alert process in the
field “Sampling Interval (0-63)”.

Please ensure that the values range from 0 to 63.

To set the sampling rate to 1 second, choose “1s” in dropdown list in the field “Unit”

and input “1”.

To set the sampling rate to 8 minutes, choose “1m” in dropdown list in the field

“Unit” and input “8”.

To set the sampling rate to 2 hours, choose “1h” in dropdown list in the field “Unit”

and input “2”".

To set the sampling rate to 5 hour 15 minutes (which is equal to 315 minutes),

choose “5m” in dropdown list in the field “Unit” and input “63”.

FormColdChainMonitorConfig ! E
Temp Threshald Under|—4lil | Dver|63 |

# of T

ﬁ:lujr aEEaLr"r:ln : Under |1 | Over|1 |
Sampling Interval (0-63) |1 | unit |15 [ =]

Actual Sampling Interval (5.1 @ 1 secand

1lm
Sampling Start Delay (0-63) Unit |1

Actual Sampling Start Delay @ 1 second  [2m

04
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11. Inthe field “Sampling Start Delay (0-63)”, set the time for the target tag to
start temperature monitoring and alert process after the tag is configured and
enabled.

Please ensure that the values range from 0 to 63 in the field “Value”.

To set target tag start temperature monitoring after 1 second, choose “1s” in

dropdown list in the field “Unit” and input “1”.

To set target tag start temperature monitoring after 3 minutes, choose “1Im” in

dropdown list in the field “Unit” and input “3”.

To set target tag start temperature monitoring after 8 sampling intervals defined by

user, choose “Follow SI” in dropdown list in the field “Unit” and input “8”.

(User has to set the “Sampling Interval (0-63)” when choosing this option)

Termp Threshold : Under|—4D | Over|63 |
# of count . Under |1 | Over|1 |
for alarm

Sarmpling Interval (0-63) 1 Unit |15 E'

Actual Sampling Interval (5.1 ¢ 1 second

Sarmpling Start Delay (0-63) |1 Lnit |15 EI ]

Actual Sampling Start Delay @ 1 second kg
I
1h
OK Follow SI

12.Press “OK” to confirm the configuration

FormColdChainMonitorConfig ! E
Ternp Threshold : Under|—4D | Orver |E|3 |

# of count . Under |1 | Crver |1 |

far alarm

Sampling Interval (0-63) 1 Unit |15 El

actual Sampling Interval (S.01.0 ¢ 1 second

Sarnpling Start Delay (0-63) |1 it |1s El

Actual Sampling StartDelay @ 1 second

S
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13.Remember to tick the checkbox “Apply bilinear calibration” and press

“Enable”.

Configuration/Stark/Stop (For CSS300/1)2) ITemperaturEI 1| PI

1..| EPC

ls=c |1 |& ﬂ

1 555566665 00000012095F15 Disable Ok OK

(" cse300 O Cs8202

spply bilinear calibration @ Csa301

Enable |||Disable -

14. Make sure the target tag is in Enable state before the process start.

When press “Scan”, the Temperature Monitor and Alert process will start according

to the time set in Sampling Start Delay.

Configuration)'Start/Stop (For CS830041/2) |Temperatur ul L |

.| EPC

|1 B ﬂ

1  555566663C00000012095F18 Enable

Apply bilinear calibration @ Cce201

=

{ ) csg300 ) Csg302

________________________________ | Disable | Config |
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15.The Temperature ("C), Temperature Alert Status (T!) and Battery Status (B!) are

monitored in the screen in the sampling rate the user defined.

ConfigurationyStart/Stop (for C58300/1/2) I Temperaturel 4 I 4 I

I.| EPC

1 55556666353C00000012095F15 2.2,

QK Ok

Apply bilinear calibration @ cse301

() cse300 O Cse302

[ rahi~ Jbisable ] Config |

16. If the surrounding temperature reaches the configured temperature limit,

Temperature Alert Status (T!) is changed to Failed.

Zonfiguration/Stark)Stop (For CSE300/1/2) ITemperaturEI *lI Pl

.| EPC °C

T!

B!

1 555506663C00000012095F15 29.3...

Fail

8] 4

() csg200 ) Cs8302
Apply bilinear calibration @ Csea01

] -nanle |JISSOIS JICORIGN
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17. When the user want to end the temperature monitoring process, press “Stop”

to stop the process.

ConfigurationStart)stop (For CS8300)01)2) |Temperature| 4| FI

L.| EPC = |m |8 F
1  5ESS66GE3CO000001ZO9SF1E | 26.2.. OK  OK

(csg300 ) CSeE02
Apply bilinear calibration @ Ccoean

18. User has to disable the Tag again. Press “Disable” in the tab
“Configuration/Start/Stop ...”. The Red LED in the Tag will turn ON if the

value in the field “T!” is “Fail”.

Zonfiguration/Stark/Stop (For CSE300/1/2) ITemperatur 4| b

.| EPC ESERENR
1 SSSSeGE6ICODNO00IZOSSFIE  26.2.. OK OK

19. Choose the tab EXxit to close the application.
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10.4.3 Temperature Logging in “ColdChain” Mode for Cold

Chain Tags CS8304

User can use “ColdChain” mode in CS101 RFID reader and enable Temperature
Data Logging for the Cold Chain tag CS8304. The temperature data is recorded in

Celsius with date and time.

1. Inthe Main Menu of Demo App, Press “Down” until “ColdChain” is found.

2. Choose “ColdChain”.

_ Apps Vers Z2.1.64 Press "F1"

Cslibrary Mers  2.1.9 %
Firmware Vers  1.5.27 -
csonin MAC Address E0:2A:52:EA:DE: AB
Frequency Band : FCC

Frequency : Hopping

UCODE7 Profile ; 2

Pawer 1 300
UDPout

3. Put the ColdChain (CS8304) Tag at a distance of 30 cm in front of CS101 reader.

4. In the Cold Chain Menu, choose “Scan Tag”.

Cold Chain Menu ! E

Scan Tag

Set BAP Mode (for CS8300)

Configuration,/Start/Stop (for CS58300,/1,/2)

Temperature Log Manitor (for C58304/5)

Exit
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5. Inthe tab “Scan Tag”, press “Start” to scan the target Cold Chain Tag (CS8304).

L. EPC | Madel |

e I >

6. Check the tag model “CS8304-X" in the field “Model”. If the tag model is not

“CS8304-X", find a new tag of this model.

Scan Tag | Set BAP Mode (For ©53300) I Configurakion)sl_4 | *

1.| EPC Madel
1 O0B0BO0443CO000001Z08CE1A  (C58304-2

=

7. Press “Stop” to stop scanning.

Scan Tag | Set BAP Mode (For ©53300) I Configurakion)sl_4 | *

I.| EPC | Madel

1 00S0B0443C0000001205CE1A C38304-2
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8. DO NOT change the enable state in BAP Mode for CS8304. Go to tab

“Temperature Log Monitor (CS8304/5)” directly.

{Temperature Log Monitar (For C58304/5) I Exit | afr

1..| EPC | Templog | T1.]7.E.]

Temp Offset  (Cur. Range -20743.75)  |-oQ

Templ TH : Under [-10 | Ower |40 | Count |1

Temp2 TH : Under [-10 | Ower 4|:| Count |1

Lnggmg time interval

I:I? 55 38

9. User can set at most 2 sets Temperature data record lower and upper limit (in

Celsius) in the field “Templ TH”, “Temp2 TH”

Temperature Log Manitor (For CSE304/5) | Exit | EEI

Termperature Log Monikar (For CSE304/5) | Exit | EEI

1.| EPC | templog | 7.f7.]E.]

L.| EPC | tempLog | 7.0 7. B.]

Temp Offset  (Cur. Range -20742.75)  |-20

Templ TH : Under [-20 | Ower E‘d Count (1 |I
Tempz TH : Under [-10 | Ower (40 | Count [1 |

Temp Offset  (Cur. Range -20742.75) |-
Templ TH : Under [-20 | Cwer Eud Count (1
Tempz2 TH : Under |-10 | Over  |g40 | Count |1

Logging time interval 1 07:57:53

Lu:ugglng time interval III? 5? 53

10. Set the logging time interval (in second) in the field “Logging time interval”

Temperature Log Monitar (For £58304/5) | Exik I EEI

I..| EPC | Temploa | 1.} 7.{B.]

Temp Offset  (Cur. Range -20743.73) |20

Templ TH : Under |-20 | Cwer E.[l

Count |1

Tempz TH : Under |-10 | Over |40

Count |1

Logging time interval 1 0

| ccan Start Log

e

Gekt Log
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11.Press “Scan” and check the target tag EPC. Press “Stop” when the tag is found.

Temperature Log Monitor (For CS3304/5) I Exit |

LI}

1.| EPC

ITempLDg ITI T.IB.I

Temp Offset

{Cur. Range -20743.75)

-20

Templ TH : Under |-z0

over

L |

Count (1

Tempz TH : Under |-10

Cner

40 | Coumt |1

ing tirne interval

Start Lug End Ll:lg Get Lug

o7 5? a3

12. Press “Stop” when the tag is found.

Temperakure Log Maonitar (For C353045) I Exit |

L]

I.| EPC

1 0030B0443C000000120,.,

ITempLu:ug IT.IT.IB.I
Skop o, 0,0

Temp Offset

{iCur, Range -20743.75)

-20

Templ TH : Under |-z0

Civer

a0 | Count |1

Temp2 TH : Under |-10

Cwer |40

Count |1

Logging time interval

EIB 41 40

13.Check the field “T!” is in “OK” state before use. If not, please order a new tag from

CSL.

i Temperature Log Monitor (For CS8304)5) | Exit |

D]

.| EPC

I Temp Log

7.0 T7.{IB.|

1 0030B0443C000000120. ..

Skop

(SRS

O

Temp Cffset

{Cur. Range -20743.75)

-20

Templ TH : Under

-20

Cver

Temp2 TH : Under

-10

Cver

&0

Zount

40

Zount

Logging time interval

1

08:43:34

[San Jor fimioa]
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14.The default value in the field “Temp Log” is “Stop”.

the temperature data logging process.

i Temperature Log Monitor (For C58304/5) I Exit | IIIZI
I..| EPC | TempLag || 7. 1.)f6.]
1 0020B04423C000000120,,.  Stop 0 000,
Temp Offset  {(Cur. Range -20742.75) |20
Templ TH : Under |-20 | Ower |s0 | Count |1
Tempz TH : Under |-10 | Cwer 4|:| Count |1
Logging time interval Dg 43 24

Press “Start Log” to enable

15. When the temperature data logging process starts, the state in the field “Temp

Log"“ is changed to “Recording”. Press “OK” to continue.

Temperature Log Maonitor (Far

C5E8304/5) |Exit | i

.| EPC

1 0050B044 30000001 20,.,

Temp Log T.I T.I B.I
R.ecording (oI

Temp Offset  (Cu 2l Dangl 43.73)  |-z0
Templ TH : Under a0 | Count |1
Tempz TH : Under | 10 | Cwer |40 | Count |1
Lclggmg time interval 1 IIIB 45 Iz

16. To stop the temperature data logging process, press “End Log” to stop the

process.

Temperature Log Manitar (For C58304)5) | Exit |

D]

I.| EPC

|Temch";| | | | |

1 00S0B0443C000000120.. .

Recording

Temp Offset

{Cur. Range -20742.75)

-20

Templ TH : Under |-20

Cwer (g0 | Count |1

Temp2 TH @ Under |-10

Cwer (40 | Count |1

Logging time interval

EIB 4? 32
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17. When the temperature data logging process stops, the field “Temp Log” is

changed to “Stop”. Press “OK” to continue.

Temperature Log Monitor (for C58304/5) I Exit | il

I.| EPC Templog | 7. 7. 6.
1 O0B0B0443C000000120... |Stop O, 0. .

Al Done!
Templ TH : Under a0 | Count |1

Temp Offset  (Cu 43.75)  |-zn

Tempz TH : Under | 10 | Ower |40 | Count |1
Lu:uggmg time interval 1 IIIEI 49 04

18. User can check the temperature log data recorded by the target Tag.

Select the target Tag in the list and press “Get Log".

Temperature Log Monitar (For CS8304)5) | Bl | 1] r| | Temperature Log Monitar (For CS8304/5) IExit | 1] v

I..| EPC Temp Log T.J T.4 B
Temp Offset  (Cur. Range -20742.75)  |-2n Temp Offset  (Cur, Range -20743.75)  [-2n
Templ TH : Under |-20 | Ower g0 | Count (1 Templ TH : Under |-20 | Over  |s0 | Count (1
Tempz TH : Under |-10 | Ower |40 | Count (1 Tempz TH : Under |-10 | Ower |40 | Count (1
Logging time interval 1 085225 Logging time interval 1 085225

19. The form “FormColdChainViewLog” is shown. User can scroll down and check

the record including date, time (Date Time) and temperature (Temp).

EFC 00S0B0443C0000001202CE LA |
n'Date Time \ Temp —

1 1/1/2007 2:52:05 AM 22.75
2 1/1/2007 8:52:06 AM 22.75 -
3 1/1/2007 8:52:07 &AM 22,75
4 1/1/2007 2:52:08 AM 22,75
= \‘I M foONT o520 .Mi a0 T'f

| |

Total : 7

QK
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20. User can press “OK” to exit.

EPC |DDBDED44BCDDDDDD12EIBCE.1ﬂ |

In... I Date Time I Temp -~
1 1/1/2007 8:52:05 &M 22.75
z 1/1/2007 8:52:06 &M 2275
3 1/1/2007 2:52:07 &M 22.75
4 1/1/2007 8:52:08 &M 22.75
= 101 2007 25200 AR 20T EE
| |

Total ; 7

— |

21. To exit the application, choose the tab EXxit.

Temperature Log Monitor (For CSE304/5)

Exit *| '|

S3C000000120915815

Templog | T.| T. B.
Step

O Qk

Temp Offset

{iCur. Range -20743.75) |20

Templ TH : Under |-20 | Ower

Temp2 TH : Under |-10 | Owver

Logging time interval 1

g0 | Count |1
40 | Count |1
03:03:03
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11 CS101 Demo Application Software Upgrade

11.1 Demo Application Upgrade

User can visit the CSL website (http://www.convergence.com.hk) > Downloads
& Support > CS101 to find the latest release software for upgrade of CS101
Reader.

wevwrw convergence.com.hk/downioads-support-2/es10L c E = Google Pl
“CSLl's BAP |D cards are a ik

EONVERCENEE game Crlmn.ger for asset tracking, peL?lp[e — ’

SYSTEMS LIMITED monitoring, and loyalty programs. i ﬂl

SOLUTIONS ‘ PRODUCTS CUSTOM SERVICES DOWNLOADS & SUPPORT PARTNERS ‘ NEWS ‘ ABOUT Us ‘ CONTACT

DOWNLOADS £ SUPPORT Homz » Downloade & Support » C5101

£E5101 cs101
« 05203
- 5208 Lownload and Su I General User
~ DO46E Download and Su or Developer
~C3469
- Ca461 For General User
«CB713
_ User's Manual
+ 5776
+ 5790
+Zold Chain
« BAP 1D Card File Date Note
Du A c
+Dat Mnds BAPIE Card CSL C5101 Handhetd Readar User's Manual 26 Jun 2014 CSL C5101 Handhela
RIS Reader User's Manual
» Apcessories
Demo App
Installer Latest Version Remark

vZ2.1.63 (Aug 2014)  CE1071 NET Demo App

v1.0.0 (Jun 2014) UDF Server Cemo
Program
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11.2

PC Demo Application Upgrade - For User

1. In the section “Demo App”, check the latest version of Demo Application and download it.
Demo App
Installer Latest Version Remark

C5101 MET Demo App on WinCE O3S with User Interface;

v2.1.63 (Aug 2014)

C3101 NET Demo App

UDP Server Demo Program on Windows OS using
Command Prompt

C3101 Barcode and SnapShot Demo App on WinCE 08

with User Interface

CS101 VB Demo App on WinCE O3 with User Interface

Special Notes

Files

Restore C5101 O3S to Factory Default Setting

CONVERGENCE
SYSTEMS LIMITED

w1.0.0 (Jun 2014)

¥1.0.0 (Jun 2014)

v1.0.3 (Jun 2014)

Latest Version

v1.2.1 (Apr 2014)

*CSL is a leader in identification products
and focus on providing excellence.”

UDP Server Demo
Program

C3101 Barcode and
SnapShot Demo in C#
NET

C3101 Demo in VB .NET

Note
Guidelines to restore

C3101 O3 to Factory
Default Setting

i

Search ﬁ

CUSTOM SERVICES DOWNLOADS & SUPPORT PARTNERS NEWS

SOLUTIONS | PRODUCTS

ABOUT US ‘ CONTACT

= fler - CS101 .
DOWNLOAD & SUPPORT - Heme » Download & Support — Installer — C2101 Demo App

INSTALLER - C5101 DEMO
APP

Download & Support - Installer - CS$S101 Demo App
CS101 .NET Demo App

Installer Version Eute

CS5101 Demo App 2.1.63_Installerzip v2.1.63 (Aug 2014)

(Latest)

CSLibrary 2.1.9.0

Release Note

CS5101 Demo App 2.1.61_Installer.zip v2.1.61(Jul 2014) CSLibrary 2.1.9.0

Release Note
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2. Uninstall the original Demo App previous installed in CS101 Reader.

E"E’v Wi _ _ El Remove Programs 0K
Passwiord pC Powear Regional EI Rermoye Programms

Connection Settings
- _ To remove a program, select it and then press
{ﬁﬂﬁ @ 2 Remove,
g o
Rermove Sound Storage Stylus dUsaLirver
Prograrms Manager Hewlett-Packard Compary ColdChainToo
o H - Microsaft MET CF 2.0
= wﬁ-‘ %’ Microsoft \WET CF 3.5 EI
— MicrmemHE RIET "C 2 B Chi Chvieme Oeeen e
System Systern  Swystern Info TaskMor
Backup | Remove |

[~|
e = [[toos 2:11 PM | |Eﬁ i Start ||E| e = ([Proox 2:11 P | |'-T_’|:_,‘

start ||

3. Unzip and copy the downloaded Demo App to CS101 from PC via USB or SD
card. Double click and install Demo App.

[Ble Edt view Go| |E* [Ele Edt view Go| ||E|E*
(|« [>] [E] [X]e7] |2 -] [[e]>] &l X]e]

5101 Dermo App 2.1.63_Installer Cabiz #5101 Demo Build 2.1.63
101 DEMO CE( 102 )
5101 DEMOD CE(WS2002)

] II' Kl

ERGENCE
y LIMITED
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11.3

1.

@ CONVERGENCE

PC Demo Application Upgrade - For Developer

In the section “Software Development Kit”, check the latest version of SDK and download

it.

For Developer

Software Development Kit

SDK

C3101 MET APl Demo Build on WinCE O3 with User
Interface

C5101 Java APl Demo Build on WinCE 05 with User
Interface

UDP Server Demo Build on Windows OS5 using Command
Prompt

C35101 Barcode Demo Build on WinCE OS5 with User
Interface

C35101 VB Demo Build on WinCE OS with User Interface

Special Notes

Files

Restore C5101 05 to Factory Default Setting

SYSTEMS LIMITED

Latest Version

vZ.1.63 (Aug 2014)

22 Feb 2010

v1.0.0 (Aug 2014)

v1.0.0 (Jun 2014)

v1.0.3 (Jun 2014)

Latest Version

v1.2.1 (Apr 2014)

“CSL handles harsh outdoor conditions and
rough handling in oil and gas industry.”

Remark

C# over C++ SDK with
libraries included

Guidelines for Building
CS5101 Java Demo App
using MetBeans

UDP Server Demo Build
in C# NET

5101 Barcode Demo
Build in C# .NET

C35101 Demo Build in VB
MET

Note

Guidelines to restore
C35101 WinCE 05 to
Factory Default Setting

Search ﬁ

SOLUTIONS ‘ PRODUCTS

DOWNLOAD & SUFPORT -
SDK - C5101 .NET DEMO
BUILD

CUSTOM SERVICES

CS5101 .NET Demo Build

SDK

C5101 Demo Build 2.1.63.zip

C5101 Demo Build 2.1.61.zip

DOWNLOADS & SUPPORT

PARTNERS

Home » Download & Support — SDK — CS101 .NET Demo Build

Download & Support — SDK — C8101 .NET Demo Build

Version

v2.1.63 (Aug 2014)

(Latest)

v2.1.61 (Jul 2014)

NEWS

ABOUT US ‘ CONTACT

Note

CSLibrary 2.1.9.0
Release Note

C5Library 2.1.9.0
Release MNote
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2. Unzip and check the “Release Libraries”.

W Compiter L Windowsl 05 (G ikem b isteveicor b Bowiloats i ol Demo Bl O B3 b

Organize « = Open Include in library = Share with Burn MNew folder

¥

< Eavorites = MName Date modified Type Size
B Desktop | Release Binaries 04-08-2014 17:39 File folder
; Dropbox | . Release Libraries 23-04-201311:41 File folder
I':J. Recent Places . Source 23-04-2013 11:41 File folder
& Downloads (5101 Demo Apps for V52005.sln 18-01-2012 09:57 Microsoft Visual 5., JKB
3] C5101 Demo Apps for V52005 suo 20-02-2013 16:50 Visual Studio Solu.. 54 KB
= Libraries C5101 Demo Apps For V52008.sin 13-12-2012 11:36 Microsoft Visual 5... 3KB
@ Documents /7] C5101 Deme Apps For V52008.suc 04-08-2014 17:34 Visual Studio Soluw.. 97 KB
JS Music = | 5101 Deme Build 2.1.63 &t 04-08-2014 17:42 Text Document 2KB
[E] Pictures
@ﬂ Subversion
B Videos

3. Copy the SDK Library folder inside the folder “Release Libraries” and replace the folders
in “Release Libraries” in current Developer’s project.

.. ¥ Computer » Windows7 05 (C:) » Users » stevetsoi » Downloads » C5101 Demo Build 21.63 » Release Libraries »

Organize = = Open Include in library = Share with - Burn Mew folder

i Favorites & Mame Date modified Type Size
B Desktop | WindowsCE 18-06-2014 16:12 File folder
% Dropbox

"Ll Recent Places
4 Downloads

= Libraries
E] Documents
J Music
|| Pictures
:%'] Subversion

B Videos

m
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4. Open the Developer’s project in Microsoft Visual Studio. Rebuild the project with latest
SDK libraries.

Fle Edi View Refactor Project Debug Data Tools Test Window Help

B R I N SN Build Solution 6 | [# ProgramRemoteDevicesSerialt v | 53 5 [ A B 6 ¢
' . g E - Rebuild Salution - : 2 | T 0= e e e ¢ ‘E‘l 5% L
,"ﬁmﬁgura\atema.ﬁi' -QQJM Clean Solution ~ 3 | Solution Expiorer - Solution 'CSE Dema Apps For YS2008'
r i Build C5 Native Derno ¥52008  Shift+Fd e = B =y
“i:C5203_CALLE.QCK_API_DEI‘AC.CUHFgJ - ; 5) E S j g“
FiF CedEn Rebuild C5 Mative Demo V52008 - =2 ClassDhagraml.cd
Jusing Systen; Clean CS Native Demo ¥52008 7 | &l ClassDiagram2.cd
using Svaten Collections Generic; m o 5] ConfigureAntenna cs
using Svsten Componenthodel ; Publish €5 Native Demo V52008 4 N .
using Systen Draving; %] Cenfigurefntenna.Designercs
using Bysten Data; Batch Build... "ﬁ ConfigureAntenna.res:
using Systen. Text; > =
uzing Svsten Windows Fomms: Configuration Manager... CO""OIDB"EI'? .
uzing C8Library; ControlPaneiathAsyncGpio.cs
using CELibrary. Constants; ControlPanelwithGpio.cs
Lusing CELIbrary Stouctuies;
CoollegForm.cs
Fnanespace CRA0I_CALLBACT_APT_TIEMO CAL Logolico
T T e T {5+ (5] FormColdChainDetail.cs
= public partial class Lonrflgurednicnna QIm & E FoiiaCohithas et
Egiva_xte const int EN&E%E&W%&NDE?{ =10; - [ FormColdChainMeniterConfig.cs
private const int O a,_THhi] Et E 2 T
privats const int PORT_INDEIX - 1: FormColdChainTempCalCorfig.cs
; _FormColdChainViewleog.cs

private const int POWER_IMIEK =
private const int DNELL_IWIEX =
private const int ROTNIS_INDEX = 4;
private const int SEMSE_THRE_INIEY = &;
private const int SEMZE_TALUE_INDEM - &;

3
i

mrigats comet diwt WMOBTHE TOCOT TRV TRINEY — 7-
4| il '

Output >3
Show output from: General - | 3 | gl 3 | = |
VEIP: Deweloper edition, all third-pacty packages allowsd 1o losd. -

[5] Output | 3 Error ist ﬁ Find Results 1 |£‘J.Fnd Symiel Results E’]Test Results
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12 CS101 Firmware Upgrade

12.1 Firmware Upgrade Procedure Overview

CSL CS101 Readers have 1 RFID Processor for RFID application. The application firmware

can be upgradable via Firmware Upgrade software provided (CS101FwUpgrade 2.X.X.exe).

RFID Processor Firmware - Bootloader

. RFID Processor
Firmware Upgrade

(e.g. bootloader_V1001.a79)
PC Software

A 4

Bootloader
(CS101FwUpgrade 2.X.X.exe)

RFID Processor Firmware — Application / Application

(e.g. image_V1527.a79)

PC

Firmware files CS101 Reader

The Firmware Compatibility Table shows that current CSL CS101 reader with RFID Application
version 1.3.xx and v1.4.xx do not include RFID Bootloader. Therefore if user wants to do
firmware upgrade of RFID Application from v1.3.xx / v1.4.xx to v1.5.xx, user must install the
RFID Bootloader to the reader before upgrading the RFID Application to the latest version

(v1.5.xx or after).

RFID App RFID Bootloader
v1.3.xx No Bootloader
v1.4.xx No Bootloader
v1.5.xx v1.0.1 / v1.0.0

Firmware version for RFID Reader CS101
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The flow diagram for Firmware Upgrade procedure

Check RFID Processor Firmware

Version (Bootloader + Application)

l

Yes

Current RFID Processor

Application version Upgrade RFID Processor Bootloader

=v1.3.xx/ v.1.4.xx?

Current RFID Processor No \ 4

Application version = Latest

—» Upgrade RFID Processor Application

version?

A

Yes

A 4

Firmware upgrade is completed

Before doing firmware upgrade, please ensure YOU HAVE A FULLY CHARGED
BATTERY INSERTED AND MAKE SURE THE BATTERY COVER IS SECURELY
ATTACHED. DURING UPGRADE, YOU MUST NOT POWER OFF CS101 DURING

THE FIRMWARE UPGRADE PROCESS.
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12.2 RFID Processor Firmware Upgrade Procedure

12.2.1 Procedure for CSL reader with RFID Processor App version
1.3.xx or 1.4.xx

1. User must check the RFID Firmware version before doing RFID Firmware upgrade. If the

RFID Firmware Vers is 1.5.xx, please refer to section “3.2 Procedure for CSL reader

with RFID Firmware App 1.5.xx”.

2. Please download the latest Firmware Upgrade tool from CSL website (Downloads and

Support for CS101). The latest version is " CS101FwUpgrade 2.0.6.zip".

sww.convergence.com.hk/downloads-support-2/cs101,

c B' Google P ﬁ =]
CSTUT WINCE US
Upgrade.
Microsoft BizTalk Device Provider 12 Apr 2010 Device provider with
Demo programs
ReadTagsApp
Firmware, Upgrade Tool and Guideline
Files Latest Version Note
Firmware Upgrade Procedure v1.0.2 (Jun 2014) RFID Processor
Firmware Upgrade
Procedure
I Firmware Upgrade Tool v2.0.6 (Jun 2014) For RFID Processor I

Firmware for RFID Processor

Edit this enfry

Jun 2014

Latest RFID Processor
Firmware and Firmware
Upgrade Guidelines
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3. Download the latest RFID Processor bootloader (bootloader_V1001.a79) and firmware
(image_V1527.a79 in this example) from “Firmware - RFID Processor Bootloader” and

“Firmware - RFID Processor Application”.

’Convergence Systems Limited %

Jdownload-suppont-firmware-rlidprocessor/ c | (5 * default-searchnet p
W : Ll
CSL products are high performance, e
CONVERGENCE easy to use, and flexible for custom programming.” [ search .
SYSTEMS LIMITED ¥

SOLUTIONS PRODUCTS CUSTOM SERVICES DOWNLOADS & SUPPORT PARTNERS NEWS ABOUT US CONTACT

Home » Download & Support — Firmware — RFIDProcessor

DOWNLOAD & SUPPORT -
FIRMWARE - Download & Support - Firmware — RFIDProcessor
RFIDPROCESSOR
/Gmware — RFID Processor Bootloader \
File Version Note
bootloader_Y1001.a79 v1.0.1 (Latest) Only need if your
firmware is v1.3.xx or
v1.4.%x

Firmware — RFID Processor Application

File Version Note
image_W1527.a79 v1.5.27 (Latest) Fix write error
image V1526.a79 v1.5.26 Add Ucode 7 parallel

encoding
\ image_Y1525.a749 v1.5.25 /

4. Connect CS101 to PC via USB provided.

X Set up your device

Gét Gutlook contaets calendar, e-mait ond oiher
(R UIoR oo e i oihes

P,
1 19 Mobile Device Settings
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5. Inthe PC, go to directory “Computer” >“CS101" >“\" >“My Documents”

2 -' Y Computer # oS »

N Sewmn ciar

I W [

| Organize =

i~

W Favarites - 4
B Deskiop

 Dropbo L
‘] PecentPlaces

& Downloads

| == Backup Dick

-

o —
0 345 B tres o 94 WE

el

b

a Libranes

.3 Dacuments

Jl Pusic

i/ Pictures

= Subversion

B videos
Y Speceucec: MMM Totscze SAME
TFAT Space free: 348 MB

=

Ll
Organize = - o @
= Documents e
. Applicetion Dats Docurnents and Settings

i f Mt ) ' File falder )  Filefolder

= Pictures

i Sebariion i My Documents Program Files

B videos , File foldsr File furldel

= [

Contraf PanelInk CSlupgradelog

1 My Documents  Diafe creat=d: 15-09-2013 1517
, I File Folder Date o ied: 15-09-2013 1517
!

M Computer Shoctcul i Text Bocument
&, WindowsT_05 (09 Biyte 653 bytes
B o k. Mhcrosoft NET CF 20L06.TXT [ Microsaft NET CF 35L0G.TXT
2 Lenovo_Recovery (T Fext Document Text Document
& s 708 KE i 17.2KE
=
o Backup Disk

6. Unzip downloaded "CS101FwUpgrade 2.0.6.zip". Copy the unzipped folder
“CS101FwUpgrade 2.0.6” together with the Bootloader image (“bootloader_V1001.a79")
and the latest RFID Processor Firmware (“image_V1527.a79” in this example) to the

directory “My Documents”.

-

C3)\.)=| | » Computer » CSI0L » \ » MyDocuments »

Organize

s

-. Search My Documents 0 i

Bl Desktop
£3 Dropbox

o
=1 Recent Places

| | C5101FwUpgrade2 0.6 |
| Demodpp2.1.53
. DemoApp2.1.54

| || image V1527.a79 |

| || bootloader ¥1000.a79 |

i Downloads

- Libraries

@ Documents
J\ Music

|E=| Pictures
|_!§j] Subversion
E Videos

-

3 items selected Date modified: 13-06-2014 10:26 - 24-06-2014 17:13
Dlate created: 13-06-2014 10:26 - 24-06-2014 17:15

Copyright © Convergence Systems Limited, All Rights Reserved

151



CSL CS101 EPC CLASS 1 GEN 2 RFID HANDHELD READER USER'S MANUAL, VERSION 2.0.1

7. In CS101 screen, go to directory “My Device” > “My Documents” >
“CS101FwUpgrade2.0.6”.
Run “CS101 FwUpgrade.exe”
Please run the exe file by double clicking the file within this directory only.

INVERGENCE

ety 2:27 am BR Ty

156KE  A79 Fie
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8. If the Battery Power is below 90% of fully charged, please replace the battery in CS101 with

a fully charged battery.

e Edit WView Go

[le]*] &) :

#]CS101 Pl ERROR: Battery pawer is
] CSlibrary | too low, please make sure
@] CSLibrary.| 1T 5 90% of full charged.
] CSLibrary
] CSLibrary 631KE PDE File

] CSLibrary, Windows 460KE  Application Exte

B

@ @e1% 2:28 AM EI%

9. Check the current version of the firmware. Click [Open].

FW Upgrade Ver: 2.0.6

MESSAGE: Current firmware version = 1,220
WARNING: Do not disconnect Ethernet/USBE cable,
do not power aoff

Open... | B8

dastart |3 F...,
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10. Choose the RFID bootloader firmware file “bootloader_V1001.a79".

Click [OK] to confirm.

Open (]| (7 ok] [ x
MESS| ) \My Documents [t
g'”"a"R'\ LI CE101Pwlpgrade2.0.6  afimage Y B
0101 1 DempaApp2.1.53
il Demodppz.1.54
4 ] »
MNarme: [troc-tiaader_'w'1rZ4L'|l -
Ope Dype: [frmware files (*.379) -] ﬂ
T Start (K F... | [@oox 26 P BB T,

11. Press [Start Update] to start firmware update process.

FW Uparade Ver: 2.0.6

MESSAGE: Current firmware version =1.2.20 [

WARNING: Do not disconnect EthernetAUSB cable,
do not power off

MESSAGE: Open "My
Docurments‘\bootbader %1001 ,.579"
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12. Wait until the firmware update process is finished.

DO NOT power off the reader during the process.

FW Upgrade Ver: 2.0.6

WARNING: Do not disconnect Ethernet/AUSE cable
do not power off

MESSAGE: Cpen "y

Documentsibootloader Y1001, 272" g
MESSAGE; Start Update Firmware, please wait.,,
VWARNING DO MNOT LINPLUG RADIO DURIMNG !
LPDATE !

ll

- Close

13. At the end of the firmware update process, click [Close] to exit the Firmware Upgrade

window.

FW Upgrade Ver: 2.0.6

Documentsibootloader_V1001,5375" e |
MESSAGE: Start Update Firmware, please wait, ..
WARNING: DO MOT UNPLUG RADIO DURING

UPDATE !

MESSAGE : Nonwolatile memory update on radio
succesded

MESSAGE: You can close this program,

el Start | L F
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14. Check the current version of the firmware. If Current firmware version = 1.0.01, the
bootloader is successfully installed in previous steps.

To continue, click [Open].

LT GOE = .6

MESSAGE: Current firmware version = 1.0.01 | &
WARMNIMNG: Do not disconnect Ethernet/USE cable,
do not power off

15. Choose the latest RFID Processor application file.

Click [OK] to confirm.

= ﬁ;l oK| | x
MESS E | z
W AR e,
do o

[ »
] Marme: ||rrrage_"u"153?
Ope - il I
Type: [h'r""'-"*"-'ﬂf'e files (*.279) 3
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16. Press [Start Update] to start firmware upgrade process.

FW Upgrade Ver: 2.0.6

MESSAGE: Current firmware wersion = 1.0,01
WARMING: Do not disconnect Ethernet/USE cable,
do not power off

MESSAGE: Open "\Wy

Documentshimage _VW1527.a73"

Start Update...

17. Wait until the firmware update process is finished.

DO NOT power off the reader during the process.

FW Upgrade Ver: 2.0.6

WARMIMG: Do not disconnect EthernetAJSE cable, -~
do not power off

MESSAGE: ‘f:];:lE-['q ""-‘['-.-"I':,u'

Documentshimage Y1527 273"

MESSAGE: Start Update Firmware, please wait.,,
WARMING: DO NOT UNPLUG RADID DURING

LIPDATE !
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18. At the end of the firmware update process, click [Close] to exit the Firmware Upgrade

window.

FW Upgrade Ver: 2.0.6

Documentshimage V1527 .a79"

MESSAGE: Start Update Firmware, please wait, .
WARNMING: DO MNOT UNPLUG RADIO DURING
UPDATE !!

MESSAGE: Nonvolatile memory update on radio
succeeded

MESSAGE: You can close this program.

19. Open CSL CS101 Demo App. The updated firmware version can be checked.

l oops vers 2

: CSlibrary Vers  2.1.9

| Firmware Yers  1.5.27 | |
MAC Address 4020 FhBD: 1B 32
Frequency Band ! G800
Fixed Frequency : 866,353 MHz
Profile ; 2
Power | 300
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12.2.2 Procedure for CSL reader with RFID Processor App version
1.5.xx or after

1. User must check the RFID Firmware version before doing RFID Firmware upgrade. If the
RFID Firmware Vers is 1.3.xx and 1.4.xx, please refer to section “4.1 Procedure for

CSL reader with RFID App version 1.3.xx and 1.4.xx )".

2. Please download the latest Firmware Upgrade tool from CSL website (Downloads and

Support for CS101). The latest version is " CS101FwUpgrade 2.0.6.zip".

www.convergence.com.hk/downloads-suppert-2/cs101 c .' Google r ﬁ B
CETUT WINLE US
Upgrade.
Micrasoft BizTalk Device Provider 12 Apr 2010 Device provider with
Demo programs
ReadTagsApp

Firmware, Upgrade Tool and Guideline

Files Latest Version Note
Firmware Upgrade Procedure v1.0.2 (Jun 2014} RFID Processor
Firmware Upgrade
Procedure
Firmware Upgrade Tool v2.0.6 (Jun 2014} For RFID Processor I
Firmware for RFID Processor Jun 2014 Latest RFID Processor

Firmware and Firmware
Upgrade Guidelines

Edit this entry
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3. Download the latest firmware (image_V1527.a79 in this example) from “Firmware - RFID

Processor Application”.

'Convergence Systems Limited %

Jdownload-suppont-firmware-rlidprocessor/ c | ﬁ * default-search.net p
i ; inEL
CSL products are high performance, e
CONVERGENCE easy to use, and flexible for custom programming.” [ search .
SYSTEMS LIMITED ki

SOLUTIONS PRODUCTS CUSTOM SERVICES DOWNLOADS & SUPPORT PARTNERS NEWS ABOUT US CONTACT

Home » Download & Support — Firmware — RFIDProcessor

DOWNLOAD & SUPPORT -
FIRMWARE - Download & Support - Firmware — RFIDProcessor
RFIDPROCESSOR
/qmware — RFID Processor Bootloader \
File Version Note
bootloader_Y1001.a79 v1.0.1 (Latest) Only need if your
firmware is v1.3.xx or
v1.4.%x

Firmware — RFID Processor Application

File Version Note
image_W1527.a79 v1.5.27 (Latest) Fix write error
image V1526.a79 v1.5.26 Add Ucode 7 parallel

encoding
\ image_Y1525.a749 v1.5.25 /

4. Connect CS101 to PC via USB provided.

5 Set up your device
Gerutlyok contacts, cslendar, e-mait s oher

infoEmation on your device.

‘Connect without setting up your device - |

of  Conncted
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In the PC, go to directory “Computer” >“CS101” > “\" > “My Documents”

"‘\'.)'l k 3

i

[ craaioe = g=- O @ |

: |

W Favaribes
s — |
S 1B fres of BAME

B Deckiop

%3 Drophax

‘2] PecentPlaces
& Daownloads

~— o= Network

-

Al Libranes

3 Dacuments

J’l Pusic

=) Pictures

= subversion

B videos
Y Space used: e Tutslsize SOAME
TFAT Space free: 348 MB

—

4 » Computer » CS101 » \ &

I Organize = ;T: = [ ﬂ |
% Documents e |
] Applhicetion Dats Docurmnents and Settings |
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7. In CS101 screen, go to directory My Device” >“My Documents” >
“CS101FwUpgrade2.0.6”.
Run “CS101 FwUpgrade.exe”
Please run the exe file by double clicking the file within this directory only.

Demobpp2.1.54

| bootloader 1001 79 Fle.
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8. If the Battery Power is below 90% of fully charged, please replace the battery in CS101

with a fully charged battery.

] CS101 P ERROR: Battery power is
M) CSLibrary.| too low, please make sure

| CSLibrary,| 1tis 90% of full charged.
] CSLibrary
A CSLibrary 681KE PDE File

] CSLibrary, Windows 400KE  Application Exte

- ].,-... ]

9. Check the current version of the firmware. Click [Open].

FW Upgrade Ver: 2.0.6

MESSAGE: Current firmware version = 1.5.20
WARNING: Do not disconnect Ethernet/USB cable,
do not power off
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10. Choose the latest RFID Processor application file.

Click [OK] to confirm.

2| lok]| x
f"v"]EElEi _—] E |
W AR 3
do Fio
1 | »
MHame: ||rr‘r.3ge_"u"153?
Ope . T :
P Type: [hrrrr-.r\r.are files (*.a73) zl

11. Press [Start Update] to start firmware upgrade process.

MESSAGE: Current firmware version = 1.5,20

WARNING: Do not discornnect Ethernet/USB cable,
do not power off

MESSAGE: Open "My
Documents\image_\1527.379"

-----
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12. Wait until the firmware update process is finished.

DO NOT power off the reader during the process.

FW Uparade Ver: 2.0.6

WARNING: Do not disconnect Ethernet/JSB cable, &
do not power off

MESSAGE: Open "My
Documentsyimage_Y1527.a79"

MESSAGE: Start Update Firmware, please wait. ..
WARNING: DO NOT UNPLUG RADI0 DURING
UPDATE !!

13. At the end of the firmware update process, click [Close] to exit the Firmware Upgrade

window.

FW Upgrade Ver: 2.0.6

Documentshimage_Y1527.a79"

MESSAGE: Start Update Firmware, please wait...
WARNING: DO NOT UNPLUG RADIO DURING
UPDATE !!

MESSAGE: Norwolatile memory update on radio

succeeded
MESSAGE: You can close this program.
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14. Open CSL CS101 Demo App. The updated firmware version can be checked.

Apps'-.fes's |
_ CSLibrary Wers  2.1.9
E | Firmware Vers  1,5.27 |
MAC address  40i2CiF4:BD:1BI32

Freguency Band : Ga00

Fixed Frequency : B66,3 MHz.
Profile : 2
Power ; 300
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13 Usage Tips for CS101

13.1 Introduction

The objective of this chapter is to recommend the best practices of using the CSL CS101
Reader. The following areas will be covered in this document

o  General usage

o  Write tag
o Event and alert
e System

13.2 General Tips

CS101 is designed to give long read range and high read rate operations for situations where a
fixed reader may be inconvenient, or a fixed reader may lack the needed angular and distance
flexibility, or a fixed reader design may require too many units whereas a handheld reader can
be easily moved around for lower initial infrastructure cost.

13.3 System Tips

The CS101 host processing unit is a basic PDA design utilizing WIinCE operating system.
Since this host processing unit is only 400 MHz clocked, one should not expect it to work as
fast as a PC. A lot of consideration of system computation power and connection bandwidth
must be taken in the most graceful manner.

13.4 Write Tag Tips

There are many ways to write tags using the EPC Gen2 protocol. Halt filter is among one of
the tool to speed up the process. One should study the EPC Gen2 document intensively to
understand the meaning of each parameter to enable the most efficient use of this technology.
The more proficient a system integrator is on EPC Gen2 protocol, the more successful it can
be.
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13.5 Application Details

13.5.1 Business Process Analysis

The business process of the customer must be analyzed carefully to find places where the RFID
tagging and reading can occur. The system integrator may be applying RFID to the whole
process or may only be able to apply RFID to part of the process. The most important
principle is NOT to force change the business process to adapt for RFID implementation, but to
have RFID implementation slip in as effortlessly and as un-noticeably as possible.

Business Nature?

v

Business Process Mapping

v

Identify stakeholders, their requirements and their wish lists.

v

Apply RFID to Whole/Part of Process?

v

Closed Loop or Open Loop?

v

Mandate Satisfaction Only?

v

ROI Expected?

v

ROI Analysis

v

Intangible Return Analysis

v
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y

RFID Project Goals Definition & Agreement with All Stakeholders

v

Initial Feasibility Planning of Applying RFID to Business

!

Tagging Required? Types of tags?

v

Tagging Throughput Requirements

v

Tagging Quality Requirements

v

Tag Lifetime Requirement

v

Writing Data onto Tag Required?

v

Correlation with Barcode on Tagging?

v

Real time & Time Critical Data Processing & Use?

v

Mobile or Stationary Target?

v

Density of Tags? No./pallet?

v

Velocity of Tags? Meters/sec?

v

Yield Requirement?

\
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v

Typical Read Range Requirement

v

Number of Nodes?

v

Node-to-node Separation Distances?

v

Sensor Fusion Possibilities/Requirements

v

Control Automation Requirements

v

Detailed Feasibility Planning of Applying RFID to Business

v

Throughput Estimation

v

Data Networking Requirements

v

Network Traffic Estimation

v

Redundancy Requirements

v

Fault Tolerance Requirements

v

Maintenance Requirements

v

Backup Requirements

v

Monitoring Requirements
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Appendix A. RFID Basics

Passive tag RFID technology involves the reader, the antenna and the tag.

The reader sends out energy in the relevant frequency band to the antenna via RF cables, and
the antenna radiates the energy out.  This energy impinges on an RFID tag.

The RFID tag consists of an antenna coupled to an RFID IC. This IC converts the AC voltage
it receives at the antenna port to DC voltage that in turn is used to empower the digital circuit

inside.

The digital circuit then turns on and off some components connected to the antenna port,
thereby changing its scattering behavior, in a pre-designed clock rate.

This changing of antenna port parameters then causes a “modulation” of the back-scattered RF
energy.

This modulated back-scattered energy is detected by the reader and the modulation is captured
and analyzed.
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Appendix B. Glossary

Air interface

The complete communication link between an Interrogator and a Tag including the physical
layer, collision arbitration algorithm, command and response structure, and data-coding
methodology.

Autonomous time trigger
Each tag will only be reported once within a duplicate elimination time. See also duplicate
elimination time.

Batch alert to server
Collected tag information are sent to server at the end of each duplicate elimination cycle
(Time Window)

Capture point
Unique name corresponding to each of the four antennas

Command set
The set of commands used to explore and modify a Tag population.

Continuous wave

Typically a sinusoid at a given frequency, but more generally any Interrogator waveform
suitable for powering a passive Tag without amplitude and/or phase modulation of sufficient
magnitude to be interpreted by a Tag as transmitted data.

Cover-coding

A method by which an Interrogator obscures information that it is transmitting to a Tag. To
cover-code data or a password, an Interrogator first requests a random number from the Tag.
The Interrogator then performs a bit-wise EXOR of the data or password with this random
number, and transmits the cover-coded (also called

ciphertext) string to the Tag. The Tag uncovers the data or password by performing a bit-wise
EXOR of the received cover-coded string with the original random number.

Dense-Interrogator environment
An operating environment (defined below) within which the number of simultaneously active
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Interrogators is large relative to the number of available channels (for example, 50 active
Interrogators operating in 50 available channels).

Duplicate elimination time
Time span of a duplicate elimination cycle, within which duplicate tags will be removed.

Duplicate Elimination Triggering Method
The method used to trigger inventory with duplicate elimination. See also autonomous time
trigger and polling trigger by client.

Estimated tag time in field
An estimation of how long a tag will remain within the read zone of antenna

Event
An event defines action to be performed for a specific triggering logic. See also inventory
enabling trigger, trigger, inventory disabling trigger, and resultant action.

Extended temperature range
—-40 °C to +65 °C (see nominal temperature range).

Full-duplex communications
A communications channel that carries data in both directions at once. See also half-duplex
communications.

Half-duplex communications
A communications channel that carries data in one direction at a time rather than in both
directions at once. See also full-duplex communications.

Instant alert to server
Collected tag information are sent to server immediately as it is read

Inventoried flag

A flag that indicates whether a Tag may respond to an Interrogator. Tags maintain a separate
inventoried flag for each of four sessions; each flag has symmetric A and B values. Within any
given session, Interrogators typically inventory Tags from A to B followed by a re-inventory of
Tags from B back to A (or vice versa).
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Inventory enabling trigger
The initial trigger that turns on the RF power of the reader to start doing inventory

Inventory Enabling Cycle
Time between an inventory enabling trigger and inventory disabling trigger.

Inventory disabling trigger
The trigger that turns off the RF power of the reader to stop doing inventory

Inventory round
The period between successive Query commands.

Inventory Search Mode
Method of reading tags by antenna. See also Single Target Large Population Inventory.

Modulation Profile
Way of transmitting information between tags and reader.

Multiple-Interrogator environment

An operating environment (defined below) within which the number of simultaneously active
Interrogators is modest relative to the number of available channels (for example, 10 active
Interrogators operating in 50 available channels).

Network failure data backlog
Tag data buffered in reader memory during network failure. Buffered tags are sent to trusted
server when network is restored.

Nominal temperature range
—25 °C to +40 °C (see extended temperature range).

Operating environment

A region within which an Interrogator’s RF transmissions are attenuated by less than 90dB. In
free space, the operating environment is a sphere whose radius is approximately 1000m, with
the Interrogator located at the © 2004, EPCglobal Inc. Page 13 of 94 31 January 2005 center.
In a building or other enclosure, the size and shape of the operating environment depends on
factors such as the material properties and shape of the building, and may be less than 1000m
in certain directions and greater than 1000m in other directions.

Copyright © Convergence Systems Limited, All Rights Reserved 174



CSL CS101 EPC CLASS 1 GEN 2 RFID HANDHELD READER USER'S MANUAL, VERSION 2.0.1

Operating procedure
Collectively, the set of functions and commands used by an Interrogator to identify and modify
Tags. (Also known as the Tag-identification layer.)

Passive Tag (or passive Label)
A Tag (or Label) whose transceiver is powered by the RF field.

Permalock or Permalocked
A memory location whose lock status is unchangeable (i.e. the memory location is permanently
locked or permanently unlocked) is said to be permalocked.

Persistent memory or persistent flag
A memory or flag value whose state is maintained during a brief loss of Tag power.

Physical layer
The data coding and modulation waveforms used in Interrogator-to-Tag and
Tag-to-Interrogator signaling.

Polling Trigger by Client
Tags read are buffered in reader until client application polls the read result. A tag will only be
reported once in each polling trigger.

Protocol
Collectively, a physical layer and a Tag-identification layer specification.

Q

A parameter that an Interrogator uses to regulate the probability of Tag response. An
Interrogator commands Tags in an inventory round to load a Q-bit random (or pseudo-random)
number into their slot counter; the Interrogator may also command Tags to decrement their slot
counter. Tags reply when the value in their slot counter (i.e. their slot — see below) is zero. Q is
an integer in the range (0,15); the corresponding Tagresponse probabilities range from 20 = 1
to 2-15 = 0.000031.

Resultant Action
Resultant action that will be enforced when an event logic is established

Single Target Large Population Inventory
A mode for reading a large number of tags at a time accurately. When this mode is used, tags
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that are read already will not respond to the reader for a short period of time. This can avoid the
strong tags from dominating the week ones.

Session

An inventory process comprising an Interrogator and an associated Tag population. An
Interrogator chooses one of four sessions and inventories Tags within that session. The
Interrogator and associated Tag population operate in one and only one session for the duration
of an inventory round (defined above). For each session, Tags maintain a corresponding
inventoried flag. Sessions allow Tags to keep track of their inventoried status separately for
each of four possible time-interleaved inventory processes, using an independent inventoried
flag for each process.

Single-Interrogator environment
An operating environment (defined above) within which there is a single active Interrogator at
any given time.

Singulation
Identifying an individual Tag in a multiple-Tag environment.

Slot

Slot corresponds to the point in an inventory round at which a Tag may respond. Slot is the
value output by a Tag’s slot counter; Tags reply when their slot (i.e. the value in their slot
counter) is zero. See also Q (above).

Slotted random anticollision

An anticollision algorithm where Tags load a random (or pseudo-random) number into a slot
counter, decrement this slot counter based on Interrogator commands, and reply to the
Interrogator when their slot counter reaches zero.

Tag-identification layer
Collectively, the set of functions and commands used by an Interrogator to identify and modify
Tags (also known as the operating procedure).

Tari

Reference time interval for a data-0 in Interrogator-to-Tag signaling. The mnemonic “Tari”
derives from the ISO/IEC 18000-6 (part A) specification, in which Tari is an abbreviation for
Type A Reference Interval.
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Trigger
A stimulus that causes the reader to recognize it and do something about it.

Trusted Server
Server for automatic data submission by the reader using the event engine.
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Appendix C. Federal Communication

Commissions Compliance

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 when the equipment is operated in a commercial
environment. 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 or more of the following measures:

* Reorient or relocate the receiving antenna

* Increase the separation between the equipment and receiver

e Consult the dealer or an qualified radio/TV technician for assistance

FCC NOTICE:

To comply with FCC part 15 rules in the United States, the system must be professionally
installed to ensure compliance with the Part 15 certification. It is the responsibility of the
operator and professional installer to ensure that only certified systems are deployed in the
United States. The use of the system in any other combination (such as co-located antennas
transmitting the same information) is expressly forbidden.

This Class B digital apparatus complies with Canadian ICES-003.

Cet appareil numérique de la classe B est conforme a la norme NMB-003 du Canada.

Note:
Changes or modifications not expressly approved by the party responsible for compliance
could void the user’s authority to operate the equipment.
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Appendix D. Maximum Permissible Exposure

Maximum Permissible Exposure Requirement: Section 47 CFR 81.1307

Three different categories of transmitters are defined by the FCC in OET Bulletin 65. These
categories are fixed installation, mobile, and portable and are defined as follows:

o Fixed Installations: fixed location means that the device, including its antenna, is
physically secured at a permanent location and is not able to be easily moved to another
location. Additionally, distance to humans from the antenna is maintained to at least 2
meters.

e Mobile Devices: a mobile device is defined as a transmitting device designed to be
used in other than fixed locations and to be generally used in such a way that a
separation distance of at least 20 centimeters is normally maintained between the
transmitter's radiating structures and the body of the user or nearby persons.
Transmitters designed to be used by consumers or workers that can be easily re-located,
such as a wireless modem operating in a laptop computer, are considered mobile
devices if they meet the 20 centimeter separation requirement. The FCC rules for
evaluating mobile devices for RF compliance are found in 47 CFR 82.1091.

e Portable Devices: a portable device is defined as a transmitting device designed to be
used so that the radiating structure(s) of the device is/are within 20 centimeters of the
body of the user. Portable device requirements are found in Section 2.1093 of the FCC's
Rules (47 CFR82.1093).

The FCC also categorizes the use of the device as based upon the user’s awareness and ability
to exercise control over his or her exposure. The two categories defined are Occupational/
Controlled Exposure and General Population/Uncontrolled Exposure. These two categories are
defined as follows:

e Occupational/Controlled Exposure: In general, occupational/controlled exposure
limits are applicable to situations in which persons are exposed as a consequence of
their employment, who have been made fully aware of the potential for exposure and
can exercise control over their exposure. This exposure category is also applicable
when the exposure is of a transient nature due to incidental passage through a location
where the exposure levels may be higher than the general population/uncontrolled
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limits, but the exposed person is fully aware of the potential for exposure and can
exercise control over his or her exposure by leaving the area or by some other
appropriate means. Awareness of the potential for RF exposure in a workplace or
similar environment can be provided through specific training as part of a RF safety
program. If appropriate, warning signs and labels can also be used to establish such
awareness by providing prominent information on the risk of potential exposure and
instructions on methods to minimize such exposure risks.

e General Population/Uncontrolled Exposure: The general population / uncontrolled
exposure limits are applicable to situations in which the general public may be exposed
or in which persons who are exposed as a consequence of their employment may not be
made fully aware of the potential for exposure or cannot exercise control over their
exposure. Members of the general public would come under this category when
exposure is not employment-related; for example, in the case of a wireless transmitter
that exposes persons in its vicinity. Warning labels placed on low-power consumer
devices such as cellular telephones are not considered sufficient to allow the device to
be considered under the occupational/controlled category, and the general
population/uncontrolled exposure limits apply to these devices.
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The CS101 RFID reader is a handheld reader that is used in a handheld operation manner:

> 30 cm distance RFID antenna and
between antenna Wi-Fi antenna are
and human b()dy both at the front of

Wi-Fi
Antenna

|
RFID
Antenna

The user takes the handheld reader and moves around the work space and read tags. Since it
is not used in a fixed place, it falls into the category of mobile or portable devices. Since the
antenna is actually > 30 cm away from the user body torso, it can be categorized as mobile
devices. Since the distance between antenna and body is generally > 30 cm, the simplified
method of power density compliance is used in this report to show CS101-2 complies with
FCC MPE limit of General Population / Uncontrolled Exposure.
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Radio Frequency Radiation Exposure Evaluation — RFID Mode:

The measured highest RF output power of the EUT feeding to the embedded antenna was
28.6dBm at 927.25MHz. According to §1.1310 of the FCC rules, the power density limit for
General Population/Uncontrolled Exposure at 927.25 MHz is fmHz)/1500 =
0.6182mW/cm?. The maximum permissible exposure (MPE) is calculated to show the required
separation distance that must be maintained during installation to maintain compliance with the
power density limit.

The following formula was used to calculate the Power Density:
S - PG
47R?
where:
S = Power density
P = Power feeding to the embedded patch antenna
G = Tx gain of the antenna (linear gain)
R = Distance from the antenna

For the EUT, the calculation is as follows:
P =28.6dBm = 724.4mW
G = Maximum Antenna Gain = 5.5dBi = anti-log(5.5/10) = 3.55
At 20cm separation,

_ 724.4x355

47 (20)° =0.5116mW/cm’
T

Based on the above calculation for 20cm separation, the power density does not exceed FCC
limit of 0.6182mW/cm?,
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Radio Frequency Radiation Exposure Evaluation — WiFi Mode:

The measured highest RF output power of the EUT feeding to the embedded antenna was
11.5dBm at 2412MHz. According to §1.1310 of the FCC rules, the power density limit for
General Population/Uncontrolled Exposure at 2412MHz is = 1.0 mW/cm?. The maximum
permissible exposure (MPE) is calculated to show the required separation distance that must be
maintained during installation to maintain compliance with the power density limit.

The following formula was used to calculate the Power Density:
S - P62
47R
where:

S = Power density
P = Power feeding to the embedded patch antenna
G = Tx gain of antenna (linear gain)
R = Distance from the antenna
For the EUT, the calculation is as follows:
P=11.5dBm = 14.13mW
G = Maximum Antenna Gain = 2.0dBi = anti-log(2.0/10) = 1.585

At 20cm separation,

_ 14.13x1.585

~— =0.004456mW/cm?
47(20)

Based on the above calculation for 20cm separation, the power density does not exceed FCC
limit of 1.0mW/cm?,
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