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2 FCC 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.

Copyright © Convergence Systems Limited, All Rights Reserved 5
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3 Introduction

3.1 CS-461 EPC Class 1 Gen 2

Fixed Reader

CSL is a One-Stop-Shop for RFID equipment that operates in the UHF (800/900 MHz)
band. The CSL CS$-461 RFID Reader is a EPCglobal Class 1 Gen 2 certified fixed
reader product. This reader is powered by Impinj technology, with extremely high

inventory rate, tag velocity and true dense reader mode.

This reader can connect to and control four UHF antennas from its 4 TNC duplex

antenna ports. In addition to the reader, CSL also offers a mono-static UHF antenna,
(S-771, that is designed for CS-461 reader to utilize the power of this reader. Other

accessories, such as RF cables, are also available from CSL.

Products

Part Number

Photo

EPC Class 1 Gen 2 Fixed [CS-461
Reader

(4 Ports)

Antenna CS-771

(Mono-static area or zonal

antenna, long range)

Copyright © Convergence Systems Limited, All Rights Reserved 6
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Cable CS-801-1-2-N, N straight

(Custom lengths male connector on one side,
available) TNC reverse male connector
on the other side.

(N is length of cable)

Copyright © Convergence Systems Limited, All Rights Reserved 7
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3.2 How to Use this Manual

This manual provides a comprehensive introduction to the CSL CS8-461 EPC Classl
Gen 2 RFID product (chapter 2), package information (chapter 3), hardware
information (chapter 4), quick installation guide (chapter 5), detailed interfaces
(chapter 6), RFID application guides (chapter 7) and the technical support information
(chapter 8).

In addition to this user’s manual, there are other programmer’s manual for system
integrators and software houses that develop their own software and would like to
interface directly with this reader. Please refer to these manuals for the details of using

the command sets,

There are two ways of accessing the reader, high level access (HTTP-based) and low
level access (TCP/IP socket based).

The High level access method is described in the CSL High Level API Manual, and
the Low level access method is described in the CSL Low Level APT Manual.

Copyright © Convergence Systems Limited, All Rights Reserved 8
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3.3 Connectivity Options

The CSL readers are connected to the network via Ethernet cable (RJ45 socket).

The reader can have a static IP address or can obtain an IP address using DHCP.

Normally, a static TP address is more convenient to use because it does not change

when the reader reboots, but the operator has to make sure there is no collision with

other network devices in the network.

Ethernet
READER >
READER READER
OR
Static IP Address DHCP Granted IP Address

Copyright © Convergence Systems Limited, All Rights Reserved
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3.4 Browser Interface

The reader can be accessed from any PC via the Internet Explorer browser, The
factory default setting of the reader is printed on the label of the reader. Just type in
that IP address on the Internet Explorer and the web-based configuration interface of

the reader will be shown.

If you encounter any problem in accessing the browser interface, please make sure
that the following software packages are properly installed on your PC:
*  Microsoft NET framework 2.0 or above

Router

READER
PC, Browser, Internet

Explorer

Copyright © Convergence Systems Limited, All Rights Reserved 10
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3.5 Programming Interfaces

The CSL CS-461 reader has a set of Application Programming Interfaces (API).
Details of programming methods are described in the series of Command Set

Manuals.
{ LOCAL AREA |
i NETWORK |
| OR |
Server Side Y i INTERNET ,
Applications \ i :
\ ' i
Command ! : ;
| i READER
Sets ! : :
! ' API ;
] Ll 1
Remote ;; ; E
Applications i ; E
Copyright © Convergence Systems Limited, All Rights Reserved 11
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3.6 Advanced Features

The CS-461 RFID reader is an EPC Class | Gen 2 certified product. As powered by
the advance and intelligent technology from Impinj, CS-461 has the unique feature of
Dense Reader mode. It allows multiple readers to be used in very close separation or
area without jamming each other. Thus, a wide range of applications can be powered
by CS-461.

Copyright © Convergence Systems Limited, All Rights Reserved 12
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3.7 RFID Basic Principles

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.

Copyright © Convergence Systems Limited, All Rights Reserved 13
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3.8 Product Specifications Briefs

3.8.1 CS-461

Features:

Certified to the EPCglobal Class 1 Gen 2 UHF RFID protocol including dense
reader mode

Sophisticated data handling for efficient management of large streams of tag data
on LAN resources

Highly configurable buffering and tag filtering modes to eliminate the redundant
tag data so as to reduce LAN traffic and server loading

Compliant to the ISO 18000-6 type-C UHF RFID Standard

640 kbps tag-to-reader data rates

Robust performance in dense-reader environments

Excellent in transmit and receive mode — generates a different combination of
unique reader-lo-tag command rate, tag-to-reader backscatter rate, modulation
format, and backscatter type

Tremendous savings by using a single transmit/receive antenna for each of its
four points ultra high inventory rate, read rate and tag velocity

Settable and 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 14
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Specifications:
Physical Characteristics:

Mounting

Environment:

Antenna:
Power:

RFID Frequency Ranges:

Interfaces

Networking Protocols:

Hardware Platform:
O]ﬁcrating System:
Maximum Tag Read Rate:
Maximum Speed of Tag:
Accessories:

Order Code:

Restrictions on Use:

Copyright © Convergence Systems Limited, All Rights Reserved 15

Length: 29.5 ecm; Width: 30 em; Height: 8 cm;
Weight: 3 Kg

Vertical orientation

Operating Temp: -20°C 10 55°C

Storage Temp:  -40°C to 85°C

Humidity:  10% to 95% non-condensing
Enclosure: [IP-53

4 TNC duplex antenna ports, each single unit antenna
for transmit and receive per port

Power adaptor for 110-240VAC auto-ranging to
DC24Volts, 60Watt

800 or 900 MHz band

10/100 BASE-T Ethernet RJ45 connector
Configurable to use fixed IP address or DHCP
RS-232 (DB9 connector)

HTTP web server

Tag air interface: EPC Class 1 Gen 2

High Level: CSL High Level AP1

Low Level: CSL Low Level APl

Xscale _

Monta Vista Linux 3.1

1000 tag/sec.

660 ft/min

Power cord

CS-461-P (P=1: 865-869MHz; P=2: 902-929MHz;
P=3: 950-956MHz)

Approvals, features and parameters may vary
depending on country legislation and may change
without notice
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4 Product Package

4.1 Basic Package Content

The reader package contains:

Reader

User Manual (in CD format)
Power Adapter

Power Cord

LV SO VL

Plastic Cover

4.2 Unpacking Instructions

Unpacking of the reader is very simple. The only caution is that the RF connector
sockets should be handled with care. The TNC reverse RF connectors come covered
with plastic cap. They should remain covered when not in use to reduce chance of
ESD entering the ports via the center conductors,

Copyright © Convergence Systems Limited, All Rights Reserved 16
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5 Hardware

Bl Console /O & Serial Power Supply
Port (DC24V)

Note: Mimimum cable length is 1.5m for this reader.

5.1 Basic Hardware Information

5.1.1 Reader Cable Connection

Ethernet Power Status Antenna
Socket LED LED LEDs

4 Antenna Ports
(TNC Connectors)

Copyright © Convergence Systems Limited, All Rights Reserved 17
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5.1.2 Antenna Cable Connection

:

@)

-

CS-771 Mono-Static Antenna

Copyright © Convergence Systems Limited, All Rights Reserved 18
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5.1.3 Antenna Installation

In antenna installation, especially when the reader is connected to multiple antennas,
then the most important and immediate concern is spatial coupling between antenna,
ot, in other words, the isolation between antennas. If you mount antenna back to
back, it is possible that the backlobe of the antenna will be able to transmit enough of
the energy to turn on a tag that are on the opposite side and should have only been
picked up by the antenna on that opposite side.

Back to back mounted
antenna to read cards

entering and leaving venue

Correct read

Correct read

RFID

RFID
Card < * > > Card

Incorrect read

Back to back mounted antenna may
erroneously read cards from back due to
antenna backlobe

Copyright © Convergence Systems Limited, All Rights Reserved 19
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To prevent this erroncous read from happening, one can put spacer metal plate
between the two back to back mounted antenna. or place the antenna farther apart, or

a combination of the two methods:

Metal plate in between to isolate the two
antennas, each dimension should be at least
three times that of antenna

T~

Increase the separation between the two
antennas will increase the isolation between

them.

Copyright © Convergence Systems Limited, Al Rights Reserved 20
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Note also that the isolation between the different ports on the readers are not all the
same. There are pairs with better isolation than others. Port 1 has best isolation
with port 3, port 2 has best isolation with port 4. If isolation between antennas is
found to be a problem, put the problem antennas at these best isolated pairs, ie.
connect one to port 1 and the other to port 3, or connect one to port 2 and the other to
port 4.

Copyright © Convergence Systems Limited, All Rights Reserved 21
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5.2 Cautions

Since the reader comes out of factory with a default static IP setting, the installer
needs to set a PC to that subnet in order to go in to the reader and change the IP

address to whatever he wants.

Copyright © Convergence Systems Limuited, All Rights Reserved 22
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6 Quick Installation Guide

6.1 Hardware Installation

The reader can be setup easily as described below:

1. Connect the antenna(s) to the reader using the appropriate antenna cables (TNC
reverse male connector to the reader side and N straight male connector to the

antenna side).

2. Connect the reader to your network or computer using LAN cable on the LAN
port. Please remember to use cross-over cable if it is direct reader-to-computer

connection.

3. Plug in the power cord to the reader and switch on the power supply. Then the
reader will boot up automatically. After the LEDs on the reader finished flashing
and the Power LED remains in ON state, the reader has been boot up
successfully. You can now use the web-based administration page of the reader to

configure the reader.

4. In order to access the web-based administration interface of the reader, open a
web browser (Internet Explorer) on your PC and enter the IP address of the
reader on the URL field (the default IP address of the reader is printed on the
label of the reader). Make sure that the PC is configured in the same subnet as
the reader and they are properly connected on the LAN. Moreover, please set the
option “Check for newer versions of stored page™ to “Every visit to the page” on
the 1E. The steps for setting it is:

*  Select “Tools” pull-down menu of the IE

«  Select “Internet Option™ dialog box

*  Select “General” section and click the “Settings” button inside “Temporary
Internet Files”

*  Under “Check for newer versions of stored pages”, select “Every vsit to the
page”.

*  Click “OK” twice to confirm the setting

Copyright © Convergence Systems Limited, All Rights Reserved 23
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After that, the web-based administration page of the reader will be displayed on

the web browser as follows:

| i1

BN RFID Resder Clien - Misasft vzt Eryk;a;x -
L BED SHED BR0  &OsEw

Management Menu
3 Intreduction
e Kgers
g System
E Network
“@ Time & i
# Versiun
@ Caprure Point
“y Tag & Tog Filter
b g
E@ Events
F i Report
=g Dambase
T Tost
i Hetp

User Login

User Name : || o

Password : . .

Copmight® 08 Copersgmie Sysemy Limitd ADRoght: Fesered Time: 1098

You can now login the configuration tool. The default administrator login name and

password are as follows:

Login: root

Password: root

Please refer to next chapter for the details of this configuration interface.

6.

In addition to the web interface, a “Reader Demo Program™ is also provided for

your configuration and testing of the reader. Please refer to chapter 6 for the

details.

Copyright © Convergence Systems Limited, All Rights Reserved
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6.2 Verification & Validation

The reader should be verified to be functioning properly:
1. Hook up all four ports to four antennae.
2. Set up the reader to read all four ports alternately (time division).

3. Take the sample tags and read them from the four antennae. Make sure there is
not any other reader operating nearby.

4.  Take the read range of the tags and check them against the standard performance.

Copyright © Convergence Systems Limited, All Rights Reserved 25




www.tuv.com Appendix 7 TUV TUV Rheinland Group
Prifbericht - Nr.: 14012658 002 Seite 26 von 114
Test Report No. Page 26 of 114

7 Interface Details

This chapter describes the details of interface to the reader via three methods:

1.  'Web Browser Interface, interacting with the user via a web page using a web
browser on a PC that is network connected to the reader, This is particularly
useful for operators when configuring the reader. This interface operates when
the reader is set as “High-level HTTP API Mode” in Access Mode.

2.  CSL Reader Demo Program, interacting with the user via a Windows-based
program on a PC that is network connected to the reader. This program can be
used for controlling one or two readers simultaneously. It can help system
integrators to test a single reader or two readers operating in dense reader mode
quickly. This interface is particularly useful for site evaluation and installation.
This interface can operate to control the reader when the reader is set as
“Low-level Machl API Mode” in Access Mode.

3. Programming Interface, interacting with the user’s program via an API library.
This interface is particularly useful for connection to software resident on
backend servers, such as ERP, SCM, and HR modules. It is fast — of course
only up to the speed and latency of a LAN or Internet network, There are two
APls:

i} the CSL High Level API, when the reader is set to “High-level
HTTP APl Mode” in Access Mode;

ii) the CSL Low Level AP, when the reader is set to “Low-level API
Mode™ in Access Mode.

Copyright © Convergence Systems Limited, All Rights Reserved 26
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7.1 Web Browser Interface

7.1.1 Home Page

The home page of the web-based administration interface can be entered by just
entering the IP address of the reader (default IP address is printed on the label) on the
web browser (Internet Explorer is required).

For example, if the IP address of the reader is 192.168.25.173, you should enter:
hup://192.168.25.173

3 HF]I:IIindn-l:ln.nt-.lh;::f.;u.ﬁ(.r [wmntﬁuplal.n i
OERE  @RE  BRRE EmiRE TAD  EED
i ol 92,168 25 216/

Mansgement Menu
ryrereai Fi L
By Users )
gy Sestem User Name : |
e Matwork =
S Time & Timer Password :
b Version
=@ Captus Point
@ Tap & Tag Fter | [LOGIN
E.‘ 4]
“fy Events
Ede Repart
@y Datshase
T Lest

3} Halp

CogprghtD 2005 Convesgene Svsteres Lirited All Rights Rserved Tima: 10948

Special Caution: Please set the Internet Explorer "Check for newer
versions of stored page' option to "Every visit to the page".

To do that, On your browser, from the menu bar "Tools" pull down menu, select
"Internet Options". The "Internet Option" dialog box will come out, select the
"General" section, look in the "Temporary Internet Files" sub-section and click the
"Settings" button. A dialog box will come out, In this dialog box, under "Check for
newer versions of stored pages", select "Every visit to the page". Click OK twice.
This will take you out of the Internet Options configuration screen.

Copyright © Convergence Systems Limited, All Rights Reserved 27
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7.1.2 Users Management

The users management page contains sub-menu to add user, delete user, list users,
login and logout.

OAEW TAD RHEW : L st

Management Menu
] Introduction
g Users
i Add pser

Users Sub-menu

« Add user

BPelete asyr
Rty neer pazsined + Delete user
7 Listusers
) Login « Modify user password
a ut T . Ligt users
&) Logous
©@ System « Login
S Natwork .
g . Aute Logout Time
o Version « Logout
@ Capture Point
=@ Tag& Tag Filter
L 4]
4@ Events
=@ Report
@ Databose

Copagh® 05 Conves s Syssmins Linami AT Kightt Raavimd
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7.1.3 System Management

The system management page contains sub-menus to set reader ID, Access mode, list
available fixed frequency channels, available hopping channels, hopping sequences,
set tag baud rate, set capture mode, list memory information, restore factory setting
and do system restart ete.

nte et Excploner

Maragement Menu % o1 ] P :
"8 Isoducion Dystem Subamentt:
- igm n . Reader ID
B access Mode « Access Mode
3 Erequency Configurtin
';J] Capmre Moge « Frequency Configuration
- Memory information « Gapture Mode
0 Full System Hackuy/Re: - .
) Fastory Setting - Memory_Information
[ Restart System
B Nenwark « Full_System Backup/Restore/Purge
gy Time & Timer + Factory Setting
G Version
& @ Copturs Poini » Restart System
g Tag & Tag Filter

Coprght® 2005 Convegruce Srsmnas Lagged All Faghis Riestrved
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Here is the reader [D submenu:

0 Tt Explorer
WHE REE enEw: TR NEM

Management hMenu
1 Introduction
=@ lgers
S Busten
L] Eesdey 1D

Reader 1D Sub-menu

« (Get Reader 1D
+ Set Reader ID

[z} Restart System
T Metwork
He Time & Timer
e Yersion
2@ Capture Phint
%@ Tag & TagFilter

ag L0

Coprighttd 208 Cmvergence Syptens Limind All Righe: Reserved

Time: 10620 |
—
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One can then set the unique 1D for the reader

reference and programming access:

This is needed for easy future

Management Menu
© 8 Inuoduction
T @ Users

T System

) Reader Il

© ] Access Mode

! E Frequency Configumtio)
" i) Caprure Mode

] demory

Description :

(et Back |

) Fult System Backup/Re:
B Eactory Setting
“[@ Restart Syster:

(8461 Reader for Demo only

[ Ceprrright® 008 Convrpmet Dt Limitd Al Raghe Remensmd

Time: 1071
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Here is the Acc

ess mode sub-menu;

F Network

Figy Yeraion

= Lo
b E

Management Mena

¢ B Freguency Conliguratio
[ Mind
) Memory Information

¢ ¢ ) Factory Serting

“ ] Restart System
Ede Thoe & Timer
P ——
@ Tog & Tag Filiex

Access Mode Sub-menu

[ inmoducton

B Users

B System

© D Resterld - Get Access Mode
1§ arcess Mude « Set Access Mode

Coppght® 2005 Convesens Svvem Limmed All Righte Reserved

User can configure whether to use the HTTP API (web-based admin tool) or the
Mach1 API to control the reader on this page.

3 BFID Besder Client

Mictovoft Interwel Explou

[ Ingroduction
B Users
FA System

Management Mems

[ Reader 1D
|1 Access Made

[ Froguency Config

¢ [ Captue Muds
. B Memory Information

¢+ [ Facters Setting

Coprmight® 2005 Comws e St Limied Al fights Reserved

Time: 10843
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Here is the frequency configuration sub-menu:

0§ RETD eader Gt - Micsosott Tntoreet Sxglatsr : : ‘
. WRO WEE . WED . RHRE IO NEm e

=@ Users
S Bystem
1] Aceess. Mode
| Caprure Mede
1 Memeor Information

+ Sat Country
. Get Available Frequency Channel
« Get Available Hopping Sequence

« Set_Frequency Configuration

Conprghtt 2005 Chaompeace Svveve Lo Al Fights Resevod Titge: 10355
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Here is the capture mode sub-menu;

] tapms |Bﬂ_‘é

:3 l!F-‘I;‘J I\'M;e‘t l‘_“.‘lian‘t # ;l‘i_r-_v‘u‘;.lllukml‘!zph(n
COWERD WHE RRY REaEw TAD KBQ

Management Menu
o) Dutroduction
B Lsery

| B Full System BackupRe:
[ Restur System

E Nework

=@ Time & Timex

=@ Yersion

Fige Caphure Poing

S Yagd& Tag Filier

b

£

« Set Capture Mode

le Sub-menu

- Get_Capture Mode

Comyright® 05 Corvrmsmnes Svvsns Laning! AT Fagher Feverwed

Time: 1027381

This is the set capture mode page.

capture modes:

One can set the system to one of three different

1.

Windowed Mode:

In windowed mode the reader reads within a time window and collect all the
tag IDs together. The window time is how long this time window is.

Total Visibility Mode:

In total visibility mode the reader tracks each and every tag visible, and
show them in the bin until they leave the area. The expiration time
parameter controls how long it is that the tag is no longer visible that the
reader considers the tag is gone.

Cumulative Mode:

In cumulative mode the reader reads any tag entering its capturing area and
record that occurrence in the bin.  This record will stay. The debouncing
time is the time that within this time if the tag is seen again it will not be

considered another read.
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% BFID Rasi
BXE BHEO S0
i gy T 1

ot Imteine - Explorer

£ .

Management Menon
& Inuudostion
T Users
g Bystem
5 Ewaddec 1D

Set Capture Mode

(set] Back

Capture Mode : Totzl "’I‘S‘I:i:l‘!li\_ci M;;_

Expiration Time (sec): (8 |

Coprright® 2005 Tnvwsgres Syavams Lued All Faghts Reverved

Time: 10240
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This is the Memory Information page that shows the memory status

Management Menu :
1 caducie ‘Menmory Information.

=@ Users
=10 System System Clock : Fri May 12 10:3%:41 2008
“[) Reader 1D
5 Acsess Mude System Up Time
] l.tms:nn'_crmﬁmm . 398544
1#) Copture Made (second):
B Memory infpaoation -
B Ful Systom Bockup/Ret RAM (MBytes): Total Used Free
%) Fastory Setting 61 46 15
[# Restart System
F i Metwork Non-volatile
@ Time & Timer
“y Version

Total Used Free

Memoryl 2867 9.61 19.06

#dh Capture Point (MBytes):
Fy Tag & Tag Filler

@ 110

Copireight® 2005 Conveesyente Srstens Linced Al Rights Riserved Time: {043 |

User can perform system backup, restore or return to factory setting on the “Full
System Backup/Restore/Purge” page.

3 BEID Beader Clirni - Mictow it Inkyaset Explores

Management Menu o A ¥ 3
& mnductiss BuIEyisen: Backap/Rostorw T wrpe Jul 0epm.
H@ Dyers
B System
""@ Emader 1 « Full_System Backup
[8) Arzess Mode « Full System Restore
1) Erequency Uonfiguratio
[ Copturs Muds « Full System Purge (Back to factory default)

. Memory Infumation
(57 [Pl Swstwin RackupFe:
[ Eactory Setting
‘) Restut System
Hg Network
= Iime & Tiner
g Version
=g Capryre Paint
@ Tag & Tag Fllser
= L0
@ Events &

s Lired AR Righte Renernd
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The “Factory Sett

ing” page is reserved for factory use only.

Factory Setting Login

User Name : E@:IE Y o

Copyrghtl B0 Comermemne Syowns Limimd Al R Reserved

User can restart the reader on the “Restart System” page.

3 BFID Rades Chicinr | Micieotl Tatsimst :5_-@1;«: ;
EEOWEE BA0 RBRG TAD  NEED

Restart System

cQ 8 JE—
) Reader 10 Are you sure to restart system {Y/N)?

Warning: Cperation may be ir pled in a shor peroid!
Please enter "Y" {o confirm.

@ Capture Point
i Tag.d Tag Filt:
Bt

Copright® H005 Corverpence Syowns Limied AJ Raght Reserved

Time: 103938 |
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7.1.4 Network Management

Network management page allows the user to set the network parameters and trusted

settings.

WEE  AREE M&J_Wﬂﬂlw TR iﬁﬁC_EJ

Managerent Mt Network Sub-menu
=@ Users

S System ]
=1 Network - Configuration

| B Configumtion + Trusted Server
e s |+ Trusted Readers
#@ Time & Timer
#@ Version
H@ Capture Point
e Tag & Tag Filter
e L0
# Erents
S Report
e Dambase
5 Tes

[E1 Help

Copyngytd 1005 Caverpmer Soiems Limind A1 Bighes Reserved
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