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Federal Communication Commission Interference Statement

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

the receiver is connected.
- Consult the dealer or an experienced radio/TV technician for help.
FCC Caution: To assure continued compliance, (example - use only shielded
interface cables when connecting to computer or peripheral devices) any
changes or modifications not expressly approved by the party responsible for
compliance could void the user's authority to operate this equipment.
This device complies with Part 15 of the FCC Rules. Operation is subject to the
following two conditions:
(1) This device may not cause harmful interference, and
(2) This device must accept any interference received, including interference

that may cause undesired operation.

IMPORTANT NOTE:

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

The user cannot use channel 12 & 13, or it will be a violation of the
sensitive restricted bands of 15.205.
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1. Introduction

1.1 The WLAN 802.11g Cardbus

802.11g is the 54Mbps wireless networking standard that's dmost five times fagter
than the widdly deployed 802.11b products found in homes, businesses, and public
wireless hotspots around the country — but since they share the same 2.4GHz radio
band, 802.11g devices can dso work with existing 11Mbps 802.11b equipment. The
new 802.11g Cardbus has both standards built in, SO you can connect your notebook
to existing 802.11b infrastructure, and aso the new screaming

fast 802.11g networks. The included Setup Wizard will walk you through configuring
the cardbus to your network's settings, step by step. Thenjust dideit into your
notebook's PC Card dot and enjoy network access with your notebook computer,
while retaining true mohility.

Once you're connected, you can keep in touch with your e-mail, accessthe Internet,
and share files and other resources such as printers and network storage with other
computers on the network, wherever you wander. At home, you can surf the web or
use ingant messaging to chat with friends while sitting out on the patio. You'll aso be
able to connect with any of the growing number of public wireless hotspots springing
up in coffee shops, airport lounges, hotels and convention centers. And as those
hotspots upgrade to the new high-speed 802.11g standard, you'll be ready to take
advantage of the increased speeds. Get connected to current-standard 802.11b
networks today, and be prepared for the future with the 802.11g Cardbus.

1.2 Features

e  High-speed 802.11g networking for your notebook computer
e Dataratesup to 54Mbps -- 5 times faster than 802.11b

e Alsointeroperates with 802.11b networks (at 11Mbps)

e  Wirdesssecurity -- up to 128-bit WEP encryption



1.3 Kit Contents
® WLAN 802.11g Cardbus
® [ndadlation Software CD with User’'sManud
® Quick Start Guide

1.4 The Cardbus LEDs

N I
Link LED
Power LED
=y —
Power Green. The Power LED lights up when the Cardbus is powered
on.
Link Green. TheLink LED lights up and stays solid when the Cardbus

isinserted correctly and alink is established with the Notebook.
The LED flashes when datais transmitted or received..



2. Planning Your Wireless Network

2.1 Network Topology

A wirdesslocd areanetwork (WLAN) isexactly like aregular loca area network
(LAN), except that each computer in the WLAN uses awireless device to connect to
the network. Computersin aWLAN share the same frequency channel and SSID,
which is an identification name for wireless devices.

2.2 Ad-Hoc versus Infrastructure Mode

Unlike wired networks, wirdess networks have two different modes in which they
may be st up: infrastructur e and ad-hoc. An infrastructure configurationis a
WLAN and wired LAN communicating to each other through an access point. An
ad-hoc configuration is wirdless-equipped computers communicating directly with
each other. Choosing between these two modes depends on whether or not the
wireless network needs to share data or peripheras with awired network or not.

If the computers on the wireless network need to be accessed by awired network or
need to share a peripherd, such as a printer, with the wired network computers, the
wireless network should be set up ininfrastructure mode. (See Figure 2-1.) The
basis of infrastructure mode centers around an access point, which serves asthemain
point of communications in awireless network. Access points transmit datato PCs
equipped with wireless network cards, which can roam within acertain radial range of
the access point. Multiple access points can be arranged to work in succession to
extend the roaming range, and can be set up to communicate with your Ethernet
(wired) hardware as well.

g,
o, —

Figure2-1



If the wirdless network isreatively small and needs to share resources only with the
other computers on the wireless network, then the ad-hoc mode can be used. (See
Figure 2-2.) Ad-hoc mode alows computers equipped with wireless transmitters and
receivers to communicate directly with each other, eiminating the need for an access
point. The drawback of this mode isthat, in Ad- Hoc mode, wireless-equipped
computers are not able to communicate with computers on awired network. And, of
course, communication between the wireless-equipped computersis limited by the
distance and interference directly between them.

T
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Figure 2-2



3. Softwar e I nstallation and Uninstallation

Note! The Ingdlation Section in this User Manua describes the firg-time ingdlation
for Windows. To re-inddl the driver, please first uningtdl the previoudy
indaled driver. See Chapter 3.2 “Uninddlation” section in this User Manud.

Note! Do Not insart the Cardbus into the Cardbus dot before the driver ingalation.
Note! [If you haveinserted the Cardbus into the Cardbus dot before ingtaling the
driver, awarning message pops up informing you that the software has not yet

been ingtdled. Please click “Cancd” to close the warning message. Remove
the Cardbus, and then start to ingtd| the driver.

3.1 Setup Wizard Installation

Follow the steps below to complete the driver/utility instalation:
1. Insat thelngallation Software CD into the CD-Rom Drive.

2. Click “Next”.

WLAN 802.11g Cardbus Setup T x|

Welcome to the InstallShield Wizard for WLAN
802.11g Cardbus

The InstallS hieldR ‘Wizard will install 'WLAN 802.11g
Cardbuz on your computer. To continue, click Mest.

Cancel




3. ReadtheLicense Agreement and click “Yes'.

WLAN 002.1 1g Cardbus Setup

Licenae & gaement
Flease read the follnking liceres agresment caefully

Priag: thee PAIGE Dol koape bovssa e el ol the agieamert,

Irighies 1eserved. Ho part of this publication ey be iepioduced, tansmifted, ianscrined. _:’
wlored in & rstneyvel westem, or aneleted into Sy Banousges o comulsr languEgs, nary
Inamof ks ey meare sachinnc. mecharcal magneic. oplical. chemcal. manialon
othenaise, witou e prinn wriktes pemmision of this company

aEbal Gt e

o Bach | e I to '

4. Click “Next” tocontinue or click “ Browse” to choose adestination folder.

WLAN D0Z.1 1y Cardbus Setugy _3'.(]
Choose Destination Location \
Sedect tobder viere Setup il instal fi=s

Setup vl st AN 302 170 Cancbus in he tokosng tokder

Tainstal 1o thi falder, chck Mest To retsl o & difersnt folden, chck Biovse and selsct
annlhal lolder,

[reztination Foldes
’VD\PI'C-Jan Fileg M B2 170 Coaackisty Bromse..

melef Bfreid

5. Click “Next”.

WLAN D0Z.1 1y Cardbus Setug

Select Progriam Folde
Please select a piogram folder,

Sehapowll add progiam icons To the Program Fobder beted bl o mag typsa nes Holder
name; of sd=ct-one hom e esisting foldes st Clck hest to contine

Program Folders:

Eyising Folders

bl Bfreid

cBak [ Mewr | ceesd |




6. Click “Finish”.

WLAN D021 1g Cardbus Setug

Install5 hoeld Wizard Complels

Sebup has lrished rebaling W LOM B02.11 g Cardous on o
compider.

7. Insert the Cardbus with the Cardbus’s labd facing up into the Cardbus dot

|

8. TheWindows Operating System will find the new hardware and automaticaly
ingd| it. (For Windows 98SE or Windows Me, please restart your computer
before inserting the Adatper).

Metwork Contraller

Fleaze wait ...

Py
9. You may now see the WLAN 802.11g Cardbus shortcut "'ﬂ" on windows system
tray.

@ Local Area Connection 10
Cne or mare wireless networks are available.

To see a list of available netwarks, click here,

SUSEEHARBLEOTNL  puowss
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3.2 Additional Setup Processes

During software ingtdlation procedure, each operating system may prompt different
gpecific options. Modtly, you will be asked to add some necessary protocols and to
edit some networking settings.

1.  Windows 98SE: The sysem may request the origind Windows CD during
the ingtalation process. Please check with the network administrator for
the values of the settings. When the ingdlation isfinished, you'll haveto
restart your computer.

2. Windows Me: Please check with the network adminigirator for the values
of the settings. Please restart your computer when the ingalation is
finished.

3. Windows 2000: Please check with the network administrator for the values
of thesdttings.  Sdlect “Ingal the software automaticaly” when the
window with this option appears, and then click “Next” to continue
ingdlation.

4.  Windows XP: Sdect “Ingdl the software automaticaly” when the window
with this option gppears, and then click “Next” to continue instalation.
Note that before using the WLAN 802.11g Cardbus Utility, please disable
the Windows XP Zero-Configuretion firg.

1



3.3 Disable Windows XP Zero-Configuration

In Windows XP, it is recommended that you use the WLAN 802.11g Cardbus Utility.
Right after the ingtdlation, before opening the Utility, please follow the steps below to
disable the Windows XP Zero Configuration:

1 Goto"“Control Pand” and double click “Network Connections”.

2  Rignt-click “Wireless Network Connection” of WLAN 802.11g Cardbus, and
select “ Properties’.

3  Sdect “Wirdess Networks’ tab, and uncheck the check box of “Use Windows to
configure my wireless network settings’, and then click “OK”.

L Wireless Metwork Connection 4 Properties E][S_TI

General | ‘wirsless Metworks ?-.ﬁ.dvanced

@dows to configure my wireless network. zettings

[~ Available networks:

| To connect to an available network, click Configure.
|| e=NCBD A
a= MO

<# datacomP w i

Preferred networks:

Learn about getting up wirelezs network,
configuration,




3.4 Uninstallation

Note! Before uningdlation, please close dl running programs.

1. Click Start>Programs>WLAN 802.11g Cardbus>Uningall WLAN 802.11¢g

Cardbus.

BN ramosat FroriFaga
A Morandt Ok bok.
(0] Porosort PowerPoint
B ramasst ware
b PN Maccongar 50
T ok Evpress
‘wﬂdﬂ-um

¥ KWL pCwds |

2. Choose“Remove”. Click “ Next” .

WLAN G021 1g Cardbus Setup = X

‘b oume
Hodiy, repain, o iemee e procrem

ik fo fhe wLAK B0E 11 g Cardbus Salup Mantenance pogiam This progiam b poy
moddiy the cuiien! iratallstion Click one ol the optiors: bedos:

. odiy
Sk pen program heahuaes: toadd o galect conently retaled leahaes: o
remove
 Reper
ﬁ Fierekal = program lesbaez installed by the previous sebop,

el

s

1’65] Rramoe all rstalied lealaes

ielef Bt r e

e ]WI Carwed ]

3. Click“OK” to gtart Uningtall.
x|

Do yiod wank bo completely remove the selected application and all of its features?

Cancel |
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4. Click “Finish”. Uningtall is now completed.

WLAMN BOZ.1 10 Cardbiis Sel gy

Mambenance Complele

InstalShvald Wizand hes fineed parfoming manlanance
operatiors o WLAN B02 115 Cardous

14



4. Using the Configuration Utility

4.1 Overview

Use the Configuration Utility to search for available wireless networks, connect to
wireless network, or check the link status.

4.2 Accessing the Configuration Utility

1. After ingdling the Cardbus, the WLAN 802.11g Cardbus Configuration
Utility icon will appear in your system tray. In Windows XP, please first
close the XP Zero Configuration function. (Please refer to chapter 3.3)

A
Doubleclick theicon Jl"’

2. ThisTab will gppear with listing the aval able network. Please select the
appropriate network and click “Connect” to connect to the wireless network.
Youmay dick “Advanced’ to have advanced setting as next page.

Connect to Wireless Network e

The folloving networkz] are available. To access a network, select
it frann the lizt, and then click Connect.

Available networls:

&
i MNCAD
i Link

Thiz network requires the uze of a network key PYEP) To access
thiz netwaork, type the ke, and then click Connect.

Metwaork key: |

[F wony are having difficully connecting o a netwark, click: Advanced.

ot |

Fig. 4-1
Note: If the network you choose is WEP enable, please contact with the Network
Adminigtrator for Network Key.

L
Note: Once connected, the WLAN 802.11g Cardbus shortcut will become lﬂ*

15



3. Sdect “Advanced’ in previous page, and you will enter thiswindow.
InWireless Networ ks Tab:
-Enable Radio: Choose “Enable Radio” to endbleradio. You usudly are
requested to uncheck Enable Radio whilein the airplane or in the hospitdl.
User can d<o find this function on system tray menu.
-Available networks: Lig dl the available networks, and you can choose
the appropriated network and click “ Configure”. The sdected network will
be listed in Preferred networks. Click “OK™ to connect to the wireless
network.

4z

“ “wLAN 802.11g Cardbus Configuration Uil

Site Monitor I Diagnostics I |rfarmation
Wireless Networks | Link Status | Statistics

¥ Enable Radio

—avallable netwiork s:

To connect to an available netwark, click Configure.

ez
¢ NC
5 [k ;I Refrezh |

— Preferred networks:

Automatically connect to available networks in the order listed
bl

THR |
e =R [ |
Add.. | Remove .

W Show wireless ican in zystay. .

k. I Cancel | EEpl |

Fig. 4-2

4. Click “Advanced’ buttonin Fg. 4-2.

5. Youmay sect “ Automatically connect to non-preferred network” in Fg.
4-3to activate this function, if needed. It will connect to the avallable
network autometically. Click “Close”.

16



x|

— Metwarks to access

% iany available network [access point prefered}

™ Access point [infrastiucture] networks only

" Computer-to-computer [ad hoc] networks only

v Automatically connect to non-preferred networks

Cloze

Fig. 4-3

6. Click “Properties’ inFg. 4-2.
7. If the selected Network is WEP enabled, you need to enter Network Keyin
Fig. 4-4. Contact with the Network Administrator for Network Key.

Wireless Network Properties x|

Metwark name {5510} |r~n:5|3

—wireless netwark key PAER)

Thig netwark requires a key for the fallowing:

W Data encryption PWEP enabled)
[T Metwork duthentication [Shared mode)

Mibwork, ke
F.eu format; &5CH characters
K.en length: |1IZI4 bitz [13 characters] j

a

kK.ey index [advanced): 1] =

[T The key is provided for me automatically

[ This iz a computer-to-computer [ad hoc) netwark;
wirgles: access points are not used

kK. Cancel

Fig. 4-4
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8. Sdlect the chosenitem in Fig. 4-5 to switch the network to ad hoc mode.

Wireless Network Properties x|

Metwork name (5510} |N|:5|J

—'wireless network key BaER)
Thig network requires a key for the fallowing:

W Data encryption 'WEF enabled)
[T Metwork Authentication [Shared mode)

Metworlk, ke |
F.ey format; Iﬁi'«SEII characters j
K.en length; |1EI4 bits [13 characters) j

K.ey index [advanced]: |EI _i?

[T The key is provided for me automatically

v Thiz is a computer-to-computer [ad hoc) network; )
wlleless Access noitte are nob used

ak Cancel |

Fig. 4-5

Note: To take the WLAN 802.11g Cardbus from your notebook,

pleaseclick in windows sydray.

18



4.3 Link Status

The Link Status tab showsinformation of Linked Network Name, Current
Channel, Current Transmission Rate, Own MAC Address, Current Connection
State, Wireless Network Adapter P Address, Network Connection Type and
Sgnd Strength.

“ “WLAN 802.11g Cardbus Configuration Ukility x|
Site Maonitar I Diagnostics | |nfarmation
wireless Nebworks Link. Skatus I Statiztics
— Connection
BlatiE Azzociated
Metwark, Mame [S5I0].............. M
AP's MALC Address.... 00:07:24:90:04: 24
S B B T e Ciizabled
o 1= oA e e e e 11.0 Mbps
Ehahfieicssnmsnmsniss G
Client IP Address..................... 192168, 253,62
Metwark. Connection Type....... |nfrastructure
— Signal
Fadio State.................... Enabled
Signat: [[IIIEER 68 dBm
Moize; Il_l_l 82 dBm
k. I Cancel Apply
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4.4 Site Monitor

Thistab gives you theinformetion of dl the available Access Pointsin the

network, such astheir sgnd strength and WEP status, so that you can sdlect the
Access Point with the strongest signal for better performance.

“ “wLAN 802.11g Cardbus Configuration UEility

Wireless Metworks I Link Status I Statistics
Site Manitor I Diagnostics I Information
|tpdating Yizible Metworks...

Network Name [551D] | Chan... | Signal Stren.. | wEP |

1w B 70 dBm [ft

i MCAD G -46 dBm On

i MWCAD 4 -65 dBm On

1 MCAD 1 76 dBm On

i MCAD 2 70 dBm On

i MCAD 3 70 dBm On

X

[T Ad hoc netwarks only Freeze | Advanced ’

Selected Metwork

Standard
Supported Rates.. 1[b]. 2[b]. 5.5[b]. 11[b]

i
............... 80211 JL e

] I Cancel |

Apply

You may select the appropriated “Network Name” and click” Advanced’ to see

the detailed informetion.

o0l Z4200.. & BO2 11k

[Bobvektiare . [aPuAz [0 [ 4P B | Signal i | Nemsipbin) [ SR j) [Sna

x|
Lo [ SuppuiedDaaaes]
ikl 3BL 55K, T15]
Sarlog I Fiesze | T |




4.5 Statistics

This tab describes the Current Activity of the connection, such as Packet Sent
and Received.

“ “WLAN 802.11g Cardbus Configuration Ul

Site kanitar | Diagnoztics
Wirelezs Metworks I Link Status

Current activity
Packetz Sent................. 2 -
Packets received............ 1] -]
Packets lost................... ]

Accumulated totalz
Total packets zent.......... 4072
Total packets received... 1455

(] I Cancel Apply
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4.6 Diagnostics

Click “Run” button to check errors in hardware, firmware, and software of your
WLAN 802.11g Cardbus. In case of any errors occur, please print it out to
present to your dedler or ditributor.

E w1 AN 802.1 1g Cardbus Configuration L : ﬂ
Wireless Metworks | Link Status | Statistics
Site Manitar Diagrastics | Infarmatian
Tests | Resultz I
Control Regizters Fazzed
SPROM Format Y alidation FPazzed
bemom Tests FPazzed
Interrupt Test Paszed
Loopback Test Fazzed
LED Test Fazzed
Selectall | Clear Al Siop Run )
— Recommendations
(] Cancel I Apply |




4.7 Information

Thistab provides you the versgon information of Firmware, Driver and Utility.

“ “WLAN 802.11g Cardbus Configuration Utility x|
Wirelesz Metwarks I Link Status | Statistics |
Site Maoritor I Diagriostics Infarmation

Wwlak 80211 g Cardbuz Mebworl Litilitg

Yerzion: 310535
Drate: 04-15-2003

—Hardware Dietailz

Board: BCMA3OGCE Rew 45
Chipzet: BCr4306 / BCh 2050
MaC Addreszs 00: 9048 23:C8:91

— Software Dietails

Drriver Yersion: 210535
Crriver Drate; Mat available.

(] I Cancel Apply
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Appendix A: Troubleshooting

Common Problems and Solutions

This chapter provides solutions to problems that may occur during the ingtalation and
operation of the WLAN 802.11g Cardbus. Read the descriptions below to solve your
problems.

1. My computer does not recognize the Cardbus.

» Make sure the Cardbus is properly inserted into the CardBus dot. Note that the
Cardbus can be inserted either way, but is correctly only when it isinserted so thet the
“Ingtant Wirdless’ logo on the front of the Cardbus cannot be seen. If in doub, try
insarting the Cardbus both ways. The Cardbus will didein further when it is correct.

2. The Cardbus does not work properly.

* Reinsart the Cardbus into your notebook’ s CardBus dot. A beep should be heard if
the Cardbus is properly inserted.

* For non-Windows environments, make sure that a CARDBUS card service driver is
ingtalled on your PC.

* Open the Control Pand and click the PC Card. Check whether it has a Cardbus in
one of the sockets or not. If you find the Cardbus in one of the sockets, it means
that the Cardbus has been detected properly. If you see aydlow question mark, the
resources are in conflict.

* Right-click My Computer and select Properties. Select Device M anager and click
the Networ k Adapter. You will find the WLAN 802.11g Cardbus if it isingalled
successtully. If you see the yellow exclamation mark, the resources are in conflict.
Click Cardbus and then click Cardbus service. You will see the satus of the
Cardbus. If thereisayelow question mark please check the following:

» Make sure that your notebook has afree IRQ.

» Make sure that you have inserted the right Cardbus and installed the proper driver.

If the Cardbus does not function after attempting the above steps, remove the

Cardbus and do the following:

» Uningall the driver software from your PC.

» Regtart your PC and repest the hardware and software ingtallation as specified in this
User Guide.

24



3. I cannot communicate with a wired computer linked via an access point in

the infrastructure configuration.

» Make sure that the notebook PC is powered on.

» Make sure that the Cardbus is configured with the same SSID and security options
asthe other computersin the infrastructure configuration.

Frequently Asked Questions

1. Can I run an application from a remote computer over the wireless network?
Thiswill depend on whether or not the application is designed to be used over a

network. Consult the application’s user guide to determine if it supports operation

over anetwork.

2. Can | play computer games with other members of the wireless network?
Y es, aslong as the game supports multiple players over aLAN (local area network).
Refer to the game' s user guide for more information.

3. What is Spread Spectrum?

Spread Spectrum technology is awideband radio frequency technique developed by
the military for usein religble, secure, misson-critical communications systems. It is
designed to trade off bandwidth efficiency for rdigbility, integrity, and security. In
other words, more bandwidth is consumed than in the case of narrowband
transmission, but the trade- off produces asignd that is, in effect, louder and thus
easer to detect, provided that the receiver knows the parameters of the
spread-spectrum signal being broadcadt. If areceiver is not tuned to the right
frequency, a spread-spectrum sgnal looks like background noise. There are two main
aternatives, Direct Sequence Spread Spectrum (DSSS) and Frequency Hopping
Spread Spectrum (FHSS).

4. What is DSSS? What is FHSS? And what are their differences?
Frequency-Hopping Spread- Spectrum (FHSS) uses a narrowband carrier that changes
frequency in a pattern that is known to both transmitter and receiver. Properly
synchronized, the net effect isto maintain asingle logica channel. To an unintended
receiver, FHSS appears to be short-duration impulse noise. Direct- Sequence

Spread- Spectrum (DSSS) generates a redundant bit pattern for each bit to be
trangmitted. Thisbit pattern is caled achip (or chipping code). The longer the chip,

the greater the probability that the origina deta can be recovered. Even if one or more
bitsin the chip are damaged during transmission, statistical techniques embedded in

25



the radio can recover the origind data without the need for retransmission. To an
unintended receiver, DSSS appears as |ow power wideband noise and is rejected
(ignored) by most narrowband receivers.

5. Would the information be intercepted while transmitting on air?

WLAN fegtures two-fold protection in security. On the hardware sSide, as with Direct
Sequence Spread Spectrum technology, it has the inherent security feature of
scrambling. On the software side, WLAN offers the encryption function (WEP) to
enhance security and access control.

6. What is WEP?
WEP is Wired Equivdent Privacy, a data privacy mechanism based on a 64-hbit or
128-hit shared key dgorithm, as described in the IEEE 802.11 standard.

7. What is infrastructure mode?
When awirdess network is set to infrastructure mode, the wirdess network is
configured to communicate with awired network through a wireless access point.

8. What is roaming?

Roaming is the ability of a portable computer user to communicate continuoudy
while moving fregly throughout an area gregter than that covered by asingle access
point. Before usng the roaming function, the workstation must make sure thét it isthe
same channel number with the access point of dedicated coverage area.

To achieve true seamless connectivity, the wireless LAN must incorporate a number
of different functions. Each node and access point, for example, must ways
acknowledge receipt of each message. Each node must maintain contact with the
wireless network even when not actudly transmitting data. Achieving these functions
smultaneoudy requires adynamic RF networking technology that links access points
and nodes. In such a system, the user’ s end node undertakes a search for the best
possible access to the system. Firgt, it evaluates such factors as sgnd strength and
quality, as well as the message load currently being carried by each access point and
the distance of each access point to the wired backbone. Based on that information,
the node next salects the right access point and registers its address. Communications
between end node and host computer can then be transmitted up and down the
backbone. As the user moves on, the end node' s RF tranamitter regularly checksthe
system to determine whether it isin touch with the origina access point or whether it
should seek anew one. When a node no longer receives acknowledgment from its
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origina access point, it undertakes a new search. Upon finding a new access point, it
then re-registers, and the communication process continues.,

9. What is ISM band?

The FCC and their counterparts outside of the U.S. have set aside bandwidth for
unlicensed usein the ISM (Industrid, Scientific and Medical) band. Spectrum in the
vicinity of 24 GHz, in paticular, is being made available worldwide. This presentsa
truly revolutionary opportunity to place convenient high-speed wireless cgpabilitiesin
the hands of users around the globe.

10. What is the IEEE 802.11b standard?

It is one of the IEEE standards for wireless networks. The 802.11b standard alows
wirdless networking hardware from different manufacturers to communicate,

provided that the hardware complies with the 802.11b standard. The 802.11b standard
dtates a maximum data transfer rate of 11Mbps and an operating frequency of

24GHz.

11. What IEEE 802.11b features are supported?

The product supports the following IEEE 802.11b functions:
* CSMA/CA plus Acknowledge protocol

* Multi-Channd Roaming

» Automatic Rate Selection

* RTS/CTSfeature

* Fragmentation

* Power Management
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Appendix B: Glossary

802.11b — One of the |IEEE standards of wireless networking hardware. Products that
adhere to a specific |IEEE standard will work with esch other, even if they are
manufactured by different companies. The 802.11b standard specifies amaximum
datatransfer rate of 11Mbps, an operating frequency of 2.4GHz, and WEP encryption
for security. 802.11b networks are aso referred to as Wi-F networks.

802.11g — Refers to the proposed extension of the IEEE 802.11 standard for wireless
networking, which has not been rétified by IEEE. The draft 802.11g specifications
gpecifies amaximum data transfer rate of 54Mbps usng OFDM modulation, an
operating frequency of 2.4GHz, backward compatibility with IEEE 802.11b devices
and WEP encryption for security.

Ad-hoc Network - An ad-hoc network is a group of computers, each with awireless
adapter, connected as an independent 802.11 wireless LAN. Ad-hoc wirdess
computers operate on a peer-to-peer basis, communicating directly with each other
without the use of an access point. Ad-hoc mode is also referred to as an Independent
Basic Service Set (IBSS) or as peer-to-peer mode, and is useful at a departmental
scale or SOHO operation.

CTS (Clear To Send) — An RS-232 sgnd sent from the receiving sation to the
trangmitting Station that indicates it is ready to accept data.

Default Gateway - The router used to forward al traffic that is not addressed to a
dation within the loca subnet.

DHCP (Dynamic Host Configuration Protocol)- A protocol that 1ets network
adminigtrators manage centraly and automate the assgnment of Internet Protocol (1P)
addresses in an organization's network. Using the Internet’s set of protocol (TCP/IP),
each machine that can connect to the Internet needs a unique IP address. When an
organization sets up its computer users with a connection to the Internet, an |P address
must be assigned to each machine. Without DHCP, the IP address must be entered
manualy a each computer and, if computers move to another location in another part
of the network, new IP address must be entered. DHCP lets a network administrator
supervise and distribute 1P address from a centra point and automatically sends a new
| P address when a computer is plugged into a different place in the network.

28



DHCP uses the concept of a“leass” or amount of time that a given IP address will be
valid for a computer. The lease time can vary depending on how long auser islikely

to require the Internet connection at a particular location. It's especidly ussful in
education and other environments where users change frequently. Using very short
lease, DHCP can dynamically reconfigure networks in which there are more
computers than there are available | P address.

DHCP supports static addresses for computers containing Web servers that need a
permanent | P address.

DNS — The domain name system (DNS) is the way that Internet domain name are
located and trandated into Internet Protocol (1P) addresses. A domain nameisa
meaningful and easy-to-remember “handle” for an Internet address.

DSSS (Direct- Sequence Spread Spectrum) — DSSS generates a redundant bit pattern
for al transmitted data. This bit pattern is caled achip (or chipping code). Even if

one or more hitsin the chip are damaged during transmission, satistica techniques
embedded in the receiver can recover the origind data without the need for
retransmission. To an unintended receiver, DSSS appears as low power wideband
noise and is rejected(ignored) by most narrowband receivers. However, to an intended
receiver (i.e. another wirdess LAN endpoint), the DSSS sgnd is recognized asthe
only valid sgnd, and interference isinherently rejected (ignored).

Dynamic IP Address— An IP address that is automatically assigned to aclient sation
in aTCP/IP network, typically by a DHCP server. Network devicesthat serve
multiple users, such as servers and printers, are usudly assigned static |P addresses.

ESS (Extended Service Set) — A set of more than two or more BSSs (multiple access
points) forming a single network.

Firmware — Code that is written onto read-only memory (ROM) or programmable
read-only memory (PROM). Once firmware has been written onto the ROM or
PROM, it is retained even when the device is turned off.

|EEE — The Ingtitute of Electrica and Electronics Engineers. The |EEE describes
itself as*the world’slargest technica professional society — promoting the
development and application of dectro-technology and dlied sciences for the benefit
of humanity, the advancement of the professon, and the wellbeing of our members.”
The |IEEE fogters the development of standards that often become nationd and



internationa standards. The organization publishes a number of journds, has many
local chapters, and severd large societies in specia aress, such asthe IEEE Computer
Society.

Infrastructure Networ k — An Infrastructure network is agroup of computers or

other devices, each with awireless adapter, connected as an 802.11 wirdlessLAN. In
infrastructure mode, the wireless devices communicate with each other and to awired
network by first going through an access point. An infrastructure wireless network
connected to awired network isreferred to as aBasic Service Set (BSS). A set of two
or more BSSin asngle network is referred to as an Extended Service Set(ESS).
Infrastructure mode is useful at a corporation scale, or when it is necessary to connect
the wired and wireless networks.

P Address— Inthe most widdly ingtdled level of the Internet Protocol (I1P) today, an
|P address is a 32 — binary digit number thet identifies each sender or receiver of
information that is sent in packet across the Internet. When you request an HTML
page or send e-mail, the Internet Protocol part of TCP/IP includes your IP address in
the message ( actudly, in each of the packets if more than one is required) and sendsit
to the IP address that is obtained by looking up the domain name in the Uniform
Resource Locator you reguested or in the e-mail address you re sending a note to. At
the other end, the recipient can see the | P address of the Web page requester or the
e-mail sender and can respond by sending another message using the IP address it
received.

IPCONFIG — A utility that provides for querying, defining and managing IP
addresses within anetwork. A commonly used utility, under Windows NT and 2000,
for configuring networks with static |P addresses.

| SP— An ISP (Internet service provider) is acompany that provides individuas and
companies access to the Internet and other related services such as Web site building
and virtua hosting.

LAN —A loca areanetwork (LAN) isagroup of computers and associated devices
that share acommon communications line and typicaly share the resource of asingle
processor or server within asmall geographic area ( for example, within an office
building).

MAC Address— The MAC (Media Access Control) addressis your computer’s



unique hardware number.

mIRC —mIRC runs under Windows and provides agraphicd interface for logging
onto IRC sarvers and listing, joining and leaving channels.

Networ k M ask — aso known as the “ Subnet Mask”.

OFDM - Deveoped for wirdess gpplications, Orthogona Frequency Divison
Multiplexing (OFDM) technology offers superior performance-increased data rates
and more relidble tranamissons- than previous technologies, such as DSSS. OFDM is
ascheme in which numerous signds of different frequencies are combined to form a
sngle sgnd for transmisson on the medium. OFDM works by bresking one
high-speed data stream into a number of lower-speed data streams, which are than
trangmitted in parald. Each lower speed stream is used to modulate a sub-carrier.
Essentidly, this creates a multi-carrier transmisson by dividing awide frequency

band or channel into a number of narrower frequency bands or sub-channels. OFDM
isaso used for other gpplications, including powerline networking.

Roaming - In an infrastructure mode wireless network, this refers to the ability to
move out of one access point's range and into another and transparently reassociate
and reauthenticate to the new access point. This reassociation and reauthentication
should occur without user intervention and idedlly without interruption to network
connectivity. A typica scenario would be alocation with multiple access points,
where users can physicdly relocate from one area to another and easly maintain
connectivity.

SSID (Service Set | dentifier) - An identification name that wireless devices use to
make connections. In order for wireless devices to communicate, they must dl be set
to the same channel and they dl must use the same SSID. For ingtance, if you are
using an access point to connect two computers using wireless devices, the access
point and each of the wireless devices must use the same SSID. Even if they are set to
the same channdl, they cannot communicate unlessthe SSID isthe same.

Static IP Address- A permanent |P address that is assigned to anode in a TCP/IP
network.

Subnet Mask - The method used for splitting IP networks into a series of subgroups,
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or subnets. The mask isabinary paitern that is matched up with the IP addressto turn
part of the host ID addressfidd into afield for subnets.

TCP (Transmission Control Protocol) - A method (protocol) used dong withthe IP
(Internet Protocol) to send datain the form of message units (datagram) between
network devicesover aLAN or WAN. While IP takes care of handling the actua
delivery of the data (routing), TCP takes care of keeping track of the individua units
of data (caled packets) that amessage is divided into for efficient delivery over the
network. TCPis known as a"connection oriented" protocol due to requiring the
receiver of a packet to return an acknowledgment of receipt to the sender of the
packet resulting in transmission control.

TCP/IP (Transmisson Control Protocol/I nternet Protocol) - The basic
communication language or set of protocols for communications over a network
(developed specificdly for the Internet). TCP/IP defines a suite or group of protocols
and not only TCP and IP.

UDP (User Datagram Protocoal) - A method (protocol) used adong with the IP
(Internet Protocol) to send datain the form of message units (datagram) between
network devices over aLAN or WAN. While IP takes care of handling the actua
delivery of the data (routing), UDP takes care of keeping track of the individud units
of data (caled packets) that amessage is divided into for efficient delivery over the
network. UDP is known as a“connection-less’ protocol due to NOT requiring the
receiver of a packet to return an acknowledgment of receipt to the sender of the
packet (as opposed to TCP). WEP (Wired Equivaent Privecy) - A dataprivacy
mechanism based on a 64- bit shared key algorithm, as described in the IEEE 802.11b
standard. WINIPCFG - Configuration utility based on the Win32 AP for querying,
defining and managing I P addresses within a network. A commonly used utility under
Windows 95, 98SE, and Me.

WLAN (WirdessLoca AreaNetwork) - A group of computers and associated
devices that communicate with each other wirdesdy.
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Appendix C: Specification

Main Chipset > Broadcon® BCM4306, BCM2050
Freguency range » ISM band 2.4~2.497GHZ
(Subject to locd Regulations)
Modulation technique | » 802.11b: DSSS (CCK, BPSK, QPSK)
» 802.11g: OFDM

Host interface > 32-bit cardbus

Channels support > US/Canada/Taiwan: 11 (1 ~11)
> Major European country: 13 (1 ~ 13)
> France: 4 (10~ 13)
> Japan: 13 (1~13)

Operation voltage > 33V +H-5%

Current consumption | » Transmission mode <550mA @ 3.3VDC(estimated)
» Receive mode <B50mA @3.3VDC(estimated)
> ldle mode <225mA @3.3VDC(estimated)
> Radiodisable mode <10mA @3.3VDC(estimated)

Output power > 15dBM (30mw)

Operation distance* > Indoor:

20 meters (65 ft) @54M bps
60 meters (195 ft) @18Mbps
75 meters (245 ft) @11Mbps
125meters (410 ft) @1Mbps
> Outdoor:
50 meters (165 ft) @54M bps
150 meters (490 ft) @18Mbps
180 meters (590 ft) @11Mbps
570 meters (1870 ft) @1Mbps

Operation System > Windows® 98SE, Me, 2K, XP

supported

Dimension > 54mm (W) * 7.5mm(H) * 115mm (L, estimated)

Security > 64-bit WEP,128-bit WEP
> 802.1x Authentication
> TKIP
> Hardware AES CCM & OCB
> WPA

Operation mode > Infrastructure & Ad-hoc mode
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Transfer datarate > 802.11g: 54, 48, 36, 24, 18, 12, 9, 6Mbps, auto-fdlback
> 802.11b: 11, 5.5, 2, IMbps, auto-falback
LED indicator > WLAN activity indicator
> WLAN radio status indicator
Operation > 0°~55°C
temperature
Storage temperature | > -25°~70°C
Wi-Fi° > WECA Compliant
WHQL > Microsoft® XP, Mg, 2K Complaint
FAA > S/W audio On/Off support
EMC cettificate > FCC part 15 (USA)
> Telec (Japan)
> ETSI (Europe)

* The supplier reserves the rights to change any information in this manual without notice.



