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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.

If this device is going to be operated in 5.15~5.25GHz frequency range, then it is

restricted in indoor environment only.

For product available in the USA/Canada market, only channel 1~11 can be operated.

Selection of other channels is not possible.

IMPORTANT NOTE:

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



This EUT is compliance with SAR for general population/uncontrolled
exposure limits in ANSI/IEEE C95.1-1999 and had been tested in
accordance with the measurement methods and procedures specified in
OET Bulletin 65 Supplement C. This equipment should be installed and
operated with minimum distance 2.5 cm between the radiator & your
body.

"This device supports FCC Part 15, subpart E dynamic frequency selection
(DFS)."

"For the band 5150 - 5350 MHz this equipment must be used indoors only
to reduce potential for harmful interference to co-channel mobile

satellite systems."

“This device has been designed to operate with the antennas listed below,
and having a maximum gain of 4.52 dB. Antennas not included in this list or
having a gain greater than 4.52 dB are strictly prohibited for use with this
device. The required antenna impedance is 50 ohms.”

This Class B digital apparatus complies with Canadian ICES-003.

Cet appareil numérique de la classe B conforme a la norme NMB-003 du Canada
“Operation is subject to the following two conditions: (1) this device

may not cause interference, and (2) this device must accept any

interference, including interference that may cause undesired operation

of the device.”

The device could automatically discontinue transmission in case of absence of

information to transmit, or operational failure. Note that this is not intended to

prohibit transmission of control or signaling information or the use of repetitive

codes where required by the technology.

The device for the band 5150-5350 MHz is only for indoor usage to reduce

potential for harmful interference to co-channel mobile satellite systems;

The maximum antenna gain 4.52 permitted (for devices in the bands

5250-5350 MHz and 5470-5725 MHz) to comply with the e.i.r.p. limit; and The

maximum antenna gain 4.52 permitted (for devices in the band 5725-5825

MHz) to comply with the e.i.r.p. limits specified for point-to-point and non

point-to-point operation as appropriate, as stated in section A9.2(3).

High-power radars are allocated as primary users (meaning they have priority)

of the bands 5250-5350 MHz and 5650-5850 MHz and these radars could

cause interference and/or damage to LE-LAN devices.
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For product available in the USA/Canada market, only channel 1~11 can be operated.
Selection of other channels is not possible.

This device and its antenna(s) must not be co-located or operation in conjunction with
any other antenna or transmitter.

To reduce potential radio interference to other users, the antenna type and its gain
should be so chosen that the equivalent isotropically radiated power (e.i.r.p) is not

more than that permitted for successful communication.

The information is as follows:

-the maximum antenna gain 4.52 permitted (for devices in the 5250-5350 MHz
and 5470-5725 MHz bands) to comply with the e.i.r.p. limit.

- the maximum antenna gain 4.52 permitted (for devices in the 5725-5825 MHz
band) to comply with the e.i.r.p. limits specified for point-to-point

and non point-to-point operation as appropriate, as stated in section

A9.2(3)

- users should also be cautioned to take note that high power radars are
allocated as primary users (meaning they have priority) of 5250-5350 MHz
and 5650-5850 MHz and these radars could cause interference and/or damage to
LE-LAN devices.

CE Statement

Hereby, AirMagnet,declares that this device is in compliance with the essential
requirement and other relevant provisions of the R&TTE Driective 1999/5/EC.

This device will be sold in the following EEA countries : Austria, Italy, Belgium,
Liechtenstein, Denmark, Luxembourg, Finland, Netherlands, France, Norway, Germany,
Portugal, Greece, Spain, Iceland, Sweden, Ireland, United Kingdom, Cyprus, Czech
Republic, Estonia, Hungary, Latvia, Lithuania, Malta, Slovakia, Poland, Slovenia

Bulgaria, Romania.
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1. Introduction

Thank you for purchasing the 802.11a/b/g/n Wireless PC Card that provides the
easiest way to wireless networking. This User Manual contains detailed instructions in

the operation of this product. Please keep this manual for future reference.

System Requirements
® A laptop PC contains:
- 32 MB memory or greater
- 300 MHz processor or higher
® Microsoft® Win' 2000/ME/98 Second Edition/XP



2. Driver/Utility Installation

2.1 Installation

Note! The Installation Section in this User Manual describes the first-time installation
for Windows. To re-install the driver, please first uninstall the previously
installed driver. See Chapter 2.3 “Uninstallation” in this User Manual.

Follow the steps below to complete the driver/utility installation:

1. Insert the Installation Software CD into the CD-Rom Drive.

2. Choose the installation language

3. Click “Next”.

Atheros Client Installation Program D_<|

Atheros Client Installation Program

This pragram installs the driver and client utiities for your
Atheroz Wireless LAM Client Adapter.

<Back  f Nest» |[ Cancel

4. Read the License Agreement, choose “I accept the terms of license agreement”
and click “Next”



Atheros Client Installation Program

License Agreement

Fleaze read the fallowing license agreement carefully.

Athero: Communications, [ne. Software License Agreement

3

PLEASE READ THIS SOFTwWARE LICEMSE AGREEMENT ['LICEMSE") CAREFUILLY
BEFORE LUSIMNG THE ATHEROS SOFTWAARE. BY USING THE ATHEROS

SOFTWARE. wOU ARE AGREEING TO BE BOUMD B THE TERMS OF THIS
LICEMSE.

IF*vOU DO NOT AGREE TO THE TERMS OF THIS LICENSE, DO NOT USE THE
SOFTwARE. IFY0OU DO MNOT AGREE TO THE TERMS OF THE LICENSE. YOU M&Y
RETURM THE ATHEROS SOFT'wARE TO THE PLACE WHERE YOU OBTAINED IT
FOR & REFUND. IF THE ATHEROS SOFTWARE ‘w53 ACCESSED
ELECTRONICALLY, CLICK "DISAGREE/DECLINE". FOR ATHEROS SOFT'wWARE

()1 do not aceept the terms of the license agreement

|stallShield

< Back ][ Mewt > ][ Cancel ]

3.5. Click “Next”

Atheros Client Installation Program
Setup Type

Select the zetup type that best suite your needs.

Click the type of setup pou prefer.

Il C Lt
Install Driver Only
Make Driver hstallation Diskettelz]

[ ezcription

Choose this option ta install the
driver and client utilities. This iz
the recommended aphion.

|mstallShield

< Back ]L Mext > ][ Cancel




4-6. If the device is not plugged, insert now.

Atheros 802 11ahfg Wireless Adapier

'2 The Device may not be present or could have been ejected/unplugeed from the swetem.
.

Inrt or Reinsert How.

Atheros Client Installation Program

Choose Destination Location

Select the folder where the installation program will install the files.

The inztallation program will install the client utilitiez in the following location:

Destination Folder

C:\Program Files\Atheros

InstallShield

<Back [ Mexts J[ Cancel ]

5:8. Click “Next”.

Atheros Client Installation Program

Select Program Folder

Select a program folder.

The inztallation program will add program icons to the Program Folder listed below. ou may
enter a new folder name or zelect one from the Existing Folders list.

Program Folder:

[athercd

E sisting Folders:

I ePhd
Acer Gridvista
Coabian Backup 7
Dir.eye 3 5«%
Launch M anager b
Lotus J& F 8188
Microsaft Office
obile Connect

M otorola Phone Tools

B

=

InstallShield

< Back ]L Mext = ][ Cancel

9. Click “Next”.



Atheros Client Installation Program

Atheros Client Installation Program

IMPORTAMT: Pleaze Readl

On‘windows XP, you can configure your Atheros wireless LAN Client &dapter through the
Atheroz Client Utility [ACU] ar a third-party supplicant. Because third-party tools may not
provide all of the functionality available in the ACU, Atheros recommends that you use the
ALCU. [Pleaze note that a patch from Microzoft might be required to use the Microsoft tool with
WA security.]

On the nest screen, select whether you want to use the ACU or a third-party tool ta configure
your client adapter.

MOTE: If pou selzct a third-party tool, some of the ACL features will not be available. Ta
activate those features, pou must install the ACUL.

<Back || Mests ][ Cancel

10. Click “Next”.

Atheros Client Installation Frogram

Choose Configuration Tool

‘which tool will you use to configure your client adapter?®

(&) iAtheras Client Ut [ACU] and Supplicant:

() Third-Party Supplicant

< Back ][ Mewt > ][ Cancel

11. Click “Yes”

Atheros Client Installation Program

\ ? ,J The option you have selected requires the system to be rebooted at the end of the operation. Do you wish to contimue?

12. Click “Yes”

Atheros Client Installation Program

The installation program mstalls the drver automatically when the chient adapter is insexied . Insert the sdapter now of 1t 1=
o not yet inserted, cancel the Fownd Wew Hardweare Wizard if it appears, and proceed with the installation. Click O t

continue
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Z13. Click “Finish” to restart your system.

Atheros Client Installation Program

InstallShield Wizard Complete

The Inzstallation Program has successfully perfarmed the
selected operations, but the system needs to be rebooted
before all of the changes will take effect. Click DK/ ez to
reboot the spstem.

(@) v'es, | wank o restart my computer now

(O Mo, | will restart my computer later,

Remove any dizks from their drives, and then click Finizh to
complete setup.

< Back Cancel
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2.2 Additional Setup Processes

During software installation procedure, each operating system may prompt different

specific options:

1. Windows 98SE: The system will request the original Windows CD during the
installation process. When the installation is finished, you’ll have to restart your
computer.

2. Windows Me: Please restart your computer when the installation is finished.

3. Windows 2000/XP: Select “Install the software automatically” when the window

with this option appears, and then click “Next” to continue installation.

12



3. Connecting to an Existing Network

1. Double click the shortcut icon of Atheros Client Utility on the desktop, and the

Configuration window appears.

/4 Atheros Client Utility - Current Profile: Default

Action Options Help
Courent Statos | Profile Management | Diagnostics |
Dol How..
Remove
Activate
Details
Network Type: Infrastructore
Security Mode: Disabled =
Network Hame | (S3ID1);  <empty=
Network Name 2 (331020 <emptys
Hetwork Name 2 (35102): <emptys =
Auto Zelect Profiles Cuder Profiles...
[ Drisable WLAN if LAN i Coumnectsd

2. Click on the Scan button to 11 | Js

Available Infrastructure and Ad Hoc Networks

Metwork Mame [SSI0] [ﬁg 11n Super | ®R | Signal Strength Charnel  #
i =3 il 27de 7

i =3 all z3de 10 -
i il 27de 11

i DOODOBEFSEE2 =2 FIREL 7

1 11n_Test w3 XS al 72de g

122 il e 1

i ailive il 26de 11

i ailive all 25de 1

1 Broadcom ] 1548 3

T mTETo Al A an A ™
< | >

Activate [ Fiefresh ] [ 0K

3. From the list of “Available Networks”, choose one network by double clicking the

Network Name. Click “Activate” to continue.

Available Infrastructure and Ad Hoc Networks

Metwork Mame [S510) [ﬁg 1ln Super xR Signal Strength Charnnel  #
1 OOODOBEF3EE2 =2 al] 1748 7

i1 =3 ol z2de 1

P9 11 _Test =3 XS all 7248 a B
iz all 2348 1

i ailive ol 26 de 11

i ailive ol 26 de 1

1 Broadcom ol 17 e 3

1 CTCTest ol #5de 9

i ddaa ol 22 e 3

E I T e 11 4nan 44 b
29 | >

Activate ] [ Refresh ] [ 0K

4. Type the preferred profile name.
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Profile Management

General | Secusity | Advanced |

Profile Settings
Profile Name: | 11n_test ‘

Client Name: | WNCD3352HEL ‘

Wetwork Names
SSIDL: [l Test ‘

ssID2: | ‘

SSID3: | ‘

A

5. If the chosen network has security enabled, the Security tab displays. Select the
security option used by the network. Contact the network administrator for the

correct settings.

14



Additional Note for Windows XP

In Windows XP, it is recommended that you use the Atheros Client Utility.

15



5. Modifying a Wireless Network

5.1 Infrastructure Mode

Only Infrastructure mode is supported with this 802.11a/b/g/n Wireless PC Card.

Infrastructure Mode

In infrastructure mode, devices communicate with each other by first going through
an Access Point (AP). Wireless devices can communicate with each other or can
communicate with a wired network. When one AP is connected to wired network

and a set of wireless stations, it is referred to as a BSS (Basic Service Set).

Wreg s,

5.2 Modifying a Wireless Network

1. Open “Atheros Client Utility” by double clicking the shortcut icon on the desktop.
2. From the Profile List, select one Profile and click Modify button

4% Atheros Client Utility - Current Profile: 11n_test

Action  Options  Help
Current Stotug | Profile Management | Diagnostics

Diefanlt

T 1 1n_test

Detailz
Wetwark Type: Infrastmetire
Security Mode: WEPA Passphrase =
Network Name 1 (33101} 11n_Test
Netwark Neme 2 (331D2): <empty=
Network Name 3 (33103 <emphys =

Order Profiles. .
[IDissble WLAN if LAN iz Connected

16



Appendix A: FAQ about WLAN

1. Can | run an application from a remote computer over the wireless network?
This will depend on whether or not the application is designed to be used over a
network. Consult the application’s user guide to determine whether it supports

operation over a network.

2. Can | play computer games with other members of the wireless network?
Yes, as long as the game supports multiple players over a LAN (local area network).

Refer to the game’s user guide for more information.

3. What is Spread Spectrum?

Spread Spectrum technology is a wideband radio frequency technique developed by
the military for use in reliable, secure, mission-critical communications systems. It is
designed to trade off bandwidth efficiency for reliability, integrity, and security. In
other words, more bandwidth is consumed than in the case of narrowband
transmission, but the trade-off produces a signal that is, in effect, louder and thus
easier to detect, provided that the receiver knows the parameters of the
spread-spectrum signal being broadcast. If a receiver is not tuned to the right
frequency, a spread-spectrum signal looks like background noise. There are two main
alternatives, 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 is to maintain a single logical 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
transmitted. This bit pattern is called a chip (or chipping code). The longer the chip,
the greater the probability that the original data can be recovered. Even if one or more
bits in the chip are damaged during transmission, statistical techniques embedded in
the radio can recover the original 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.
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5. Would the information be intercepted while transmitting on air?

WLAN features two-fold protection in security. On the hardware side, 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 Equivalent Privacy, a data privacy mechanism based on a 64-bit or
128-bit shared key algorithm, as described in the IEEE 802.11 standard.

7. What is infrastructure mode?
When a wireless network is set to infrastructure mode, the wireless network is

configured to communicate with a wired network through a wireless access point.

8. What is roaming?

Roaming is the ability of a portable computer user to communicate continuously
while moving freely throughout an area greater than that covered by a single access
point. Before using the roaming function, the workstation must make sure that it is the

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 always
acknowledge receipt of each message. Each node must maintain contact with the
wireless network even when not actually transmitting data. Achieving these functions
simultaneously requires a dynamic 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. First, it evaluates such factors as signal 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 selects 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 transmitter regularly checks the
system to determine whether it is in touch with the original access point or whether it
should seek a new one. When a node no longer receives acknowledgment from its
original access point, it undertakes a new search. Upon finding a new access point, it

then re-registers, and the communication process continues.
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Appendix B: Specification

C1060, Product Specification, 802.11N a/b/g Cardbus Card

Main Chipset | > Atheros® AR5416, AR5133
» USA: 2.400 ~ 2.483GHz, 5.15 ~ 5.35GHz, 5.725 ~ 5.825GHz
Frequency » Europe: 2.400 ~ 2.483GHz, 5.15 ~ 5.35GHz, 5.47 ~5.725GHz
range » Japan: 2.400 ~ 2.497GHz, 5.15 ~ 5.35GHz, 5.47 ~5.725GHz
» China: 2.400 ~ 2.483GHz, 5.725 ~5.85GHz
> 802.11n a/b/g
DSSS (DBPSK, DQPSK, CCK)
OFDM (BPSK, QPSK, 16-QAM, 64-QAM)
Modulation DSSS (Direct Sequence Spread Spectrum) with
technique DBPSK (Differential Binary Phase Shift Keying 1Mbps),

DQPSK (Differential Quaternary Phase Shift Keying 2Mbps), and

CCK (Complementary Code Keying 5.5&11Mbps), and

OFDM (Orthogonal Frequency Division Multiplexing with BPSK for 6,9Mbps - QPSK for
12,18Mbps ~ 16QAM for 24,36Mbps ~ 64QAM for 48,54Mbps)

Host interface | » Cardbus form factor with 32-bit interface

> 802.11n b/g

US/Canada: 11 (1 ~11)
Major European country: 13 (1 ~13)

France: 4 (10 ~ 13)

Japan: 11b: 14 (1~13 or 14™), 11g: 13 (1 ~ 13)

Channels China: 13 (1 ~13)

support > 802.11n a

1). US/Canada: 12 non-overlapping channels (36,40,44,48,52,56,60,64; 149,153,157,161)

2). Europe: 19 non-overlapping channel (36,40,44,48,52,56,60,64;
100,104,108,112,116,120,124,128,132,136,140)

3). Japan: 19 non-overlapping channels 36,40,44,48,52,56,60,64;
100,104,108,112,116,120,124,128,132,136,140)

4). China: 5 non-overlapping channels (149,153,157,161,165)

Operation
» 3.3V +-5%
voltage
Power 802.11a 802.11b 802.11¢g 802.11n(2.4GHz)

consumption | 802.11n(5GHz)
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@25°C & Avg/Max (mA) Avg/Max Avg/Max Avg/Max (mA)
Win2K Avg/Max (mA)
environment | > Continue Tx 615/716 614/720 547/639
584/685 632/732
» FTPTx 384/600 487/640 351/480
486/669 572/698
» FTP Rx 433/524 379/611 386/499
406/653 474/676
» Standby mode 437/502 393/485 391/468 383/456
393/490
» Power saving 38/487 41/447 42/454
42/417 101/426
***The maximum current consumption would be impacted by radiation environment and the
driver mechanism.
> 802.11a
Test Frequencies 6-24_Target 36_Target 48 Target
54_Target
4920 15 15
15 15
5170 15 15
15 15
5230 15 15
15 15
5260 14 14
14 14
5320 14 14
Output power
14 14
5500 17 16
16 15
5600 17 16
16 15
5700 17 16
16 15
5825 17 16
16 15
> 802.11b
Test Frequencies 1/2_Target 5.5_Target 11_Target
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2412

16
2472
16
2484
16
> 802.11g
Test Frequencies
54_Target
2412
17
2437
17
2472
17
> 802.11n

16
16
16
6-24_Target
17
16
17
16
17

16

Freq. Range: SGHz/HT20: @800GI(400GI)

Test Freq MCS 0/8

MCS 7/15

4920
15

5170
15

5230
15

5260
14

5320
14

5500
15

5600
15

5700
15

5825

15

15

15

14

14

15

15

15

MCS 1/9

15

15

15

14

14

18

18

18

18

15
12
15
12
15
12
14
12
14
12
18
12
18
12
18
12
18

16

16

16

36_Target 48 Target

17

17

17

MCS 2/10 MCS3/11 MCS4/12 MCS5/13 MCS 6/14

15 15
12
15 15
12
15 15
12
14 14
12
14 14
12
18 16
12
18 16
12
18 16
12
18 16
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15 15

12

Freq. Range: SGHz/HT40: @800GI(400GI)

Test Freq MCS 0/8 MCS 1/9
MCS 7/15

4920 15.5 15.5
15 12

5190 15.5 15.5
15 12

5230 15.5 15.5
15 12

5260 15.5 15.5
15 12

5320 15.5 15.5
15 12

5500 17 17
15 15

5600 17 17
15 15

5700 17 17
15 15

5825 17 17
15 15

Freq. Range: 2.4GHz/HT20: @800GI(400GI)

Test Freq MCS 0/8
MCS 7/15
2412
16 15
2437
16 15
2472
16

MCS 1/9

18 18
14

18 18
14

18 18
15

Freq. Range: 2.4GHz/HT40: @800GI(400GI)

Test Freq MCS 0/8

MCS 1/9

MCS 2/10 MCS 3/11

MCS 2/10 MCS 3/11

MCS 2/10 MCS 3/11

12

15.5
11
15.5
11
15.5
11
15.5
11
15.5
11
17
12
17
12
17
12
17
12

18
13

18
13

18
14

15

15

15

15

15

15
11
15
11
15
11
15
11

MCS 4/12 MCS 5/13

17

17

17
13

MCS 6/14

MCS 4/12 MCS 5/13 MCS 6/14

MCS 4/12 MCS 5/13 MCS 6/14

15

15

15

15

15
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MCS 7/15
2412
16
2437
16
2472

18
15
18
15
18
16

18
13
18
13
18
15

18
12
18
12
18
13

16

16

16
12

EVM

> 802.11a
Modulation
error (dB)

(2Tx dB)
BPSK
-20/-15
BPSK
-20/-15
QPSK
-20/-15
QPSK
21/-17
16-QAM
21/-17
16-QAM
-25/-21
64-QAM
-26/-23
64-QAM
-28/-25

> 802.11b
Modulation
error (dB)

DBPSK
-18/-15
DQPSK
-18/-15

Code Rate

12

3/4

12

3/4

12

3/4

2/3

3/4

Code Rate

IEEE Spec (1Tx dB)

Relative constellation error (dB)

Relative constellation error (dB)

IEEE Spec (1Tx dB)

(2Tx dB)

Relative constellation

Typical/Maximum

Relative constellation

Typical/Maximum
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>

CCK
-18/-15

802.11¢g
Modulation

error (dB)

>

(2Tx dB)
BPSK
21/-15
BPSK
-21/-15
QPSK
21/-15
QPSK
-23/-20
16-QAM
-25/-20
16-QAM
27/-22
64-QAM
-28/-25
64-QAM
-30/-27

802.11ng
Modulation

error (dB)

o

(2Tx dB)

HT20
BPSK
-20/-15
QPSK
-20/-16
QPSK
-20/-16
16-QAM

Code Rate  Relative constellation error (dB) Relative constellation

IEEE Spec (1Tx dB) Typical/Maximum
12 5
3/4 -8
12 -10
3/4 -13
12 -16
3/4 -19
2/3 -22
3/4 -25
Code Rate  Relative constellation error (dB) Relative constellation
IEEE Spec (1Tx dB) Typical/Maximum
12 -5
12 -10
3/4 -13
12 -16
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-25/-20

16-QAM 3/4 -19
-29/-22

64-QAM 2/3 22
-29/-24

64-QAM 3/4 -25
-30/-26

64-QAM 5/6 -28
-31/-28

o HT40
BPSK 12 5
-21/-15
QPSK 12 -10
-21/-15
QPSK 3/4 -13
-21/-15
16-QAM 12 -16
-25/-20
16-QAM 3/4 -19
-28/-22
64-QAM 2/3 22
-30/-24
64-QAM 3/4 -25
-31/-26
64-QAM 5/6 -28
-32/-28

> 802.11na
Modulation Code Rate  Relative constellation error (dB) Relative constellation
error (dB)
IEEE Spec (1Tx dB) Typical/Maximum
(2Tx dB)
o HT20

BPSK 12 -5
-26/-15
QPSK 12 -10
-26/-16
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Sensitivity

QPSK 3/4 -13
-26/-16
16-QAM 12 -16
-28/-20
16-QAM 3/4 -19
-29/-22
64-QAM 2/3 -22
-30/-24
64-QAM 3/4 -25
-30/-26
64-QAM 5/6 -28
-30/-28

o HT40
BPSK 12 -5
-20/-15
QPSK 12 -10
-20/-15
QPSK 3/4 -13
-20/-15
16-QAM 12 -16
-25/-20
16-QAM 3/4 -19
-26/-22
64-QAM 2/3 -22
-28/-24
64-QAM 3/4 -25
-31/-26
64-QAM 5/6 -28
-32/-28

> 802.11a

Modulation Code Rate IEEE Spec (1Rx dBm)

Typical/Maximum (3Rx dBm)

BPSK
-94/-90
BPSK

-94/-90
QPSK

12

3/4

12
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-94/-89

QPSK 3/4

-93/-88

16-QAM 12

-90/-86

16-QAM 3/4

-87/-82

64-QAM 2/3

-83/-79

64-QAM 3/4
-81/-77

> 802.11b
Modulation
Typical/Maximum (3Rx dBm)
DBPSK
-99/-95
DQPSK
-93/-89
CCK
-90/-86

> 802.11g

Modulation Code Rate

Typical/Maximum (3Rx dBm)
BPSK 12
-95/-91
BPSK 3/4
-95/-91
QPSK 12
-95/-91
QPSK 3/4
-94/-90
16-QAM 12
-91/-87
16-QAM 3/4
-88/-84
64-QAM 2/3

IEEE Spec (IRx dBm)

IEEE Spec (IRx dBm)

-82
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>

o

-84/-80
64-QAM
-82/-77

802.11ng
Modulation

HT20
BPSK
-95/-91
QPSK
-94/-90
QPSK
-91/-87
16-QAM
-88/-84
16-QAM
-85/-81
64-QAM
-81/-77
64-QAM
-80/-76
64-QAM

=77/-72

o

HT40
BPSK
-91/-86
QPSK
-90/-86
QPSK
-88/-83
16-QAM
-85/-81
16-QAM
-82/-78
64-QAM
-78/-74

3/4

Code Rate
Typical/Maximum (3Rx dBm)

12

12

3/4

172

3/4

2/3

3/4

5/6

12

12

3/4

12

3/4

2/3

IEEE Spec (IRx dBm)
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64-QAM 3/4
-77/-72
64-QAM 5/6
-74/-70
> 802.11na
Modulation Code Rate

Typical/Maximum (3Rx dBm)

o HT20
BPSK 12
-94/-90
QPSK 12
-92/-88
QPSK 3/4
-90/-86
16-QAM 1/2
-87/-83
16-QAM 3/4
-84/-81
64-QAM 2/3
-81/-76
64-QAM 3/4
-79/-75
64-QAM 5/6

-76/-72

o HT40
BPSK 12
-90/-86
QPSK 12
-89/-85
QPSK 3/4
-88/-84
16-QAM 12
-85/-80
16-QAM 3/4
-81/-77
64-QAM 2/3

IEEE Spec (IRx dBm)
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-78/-73

64-QAM 3/4 -60
-76/-72
64-QAM 5/6 -59
-74/-70
> 802.11a
Outdoor: 50 m @S4Mbps, 300 m @6Mbps
Indoor: 30 m @54Mbps, 100 m @6Mbps
> 802.11b
Outdoor: 150 m @11Mbps, 300 m @1Mbps
Indoor: 30 m @11Mbps, 100 m @1Mbps
> 802.11g
Operation Outdoor: 50 m @S4Mbps, 300 m @6Mbps
distance Indoor: 30 m @54Mbps, 100 m @6Mbps
> 802.11n
Outdoor: 250 m @6.5SMbps (MCS0: 1 Nss/20MHz BW)
30 m @130Mbps (MCS15: 2 Nss/20MHz BW)
30 m @300Mbps (MCS15: 2 Nss/40MHz BW)
Indoor: 100 m @6.5SMbps (MCS0: 1 Nss/20MHz BW)
20 m @130Mbps (MCS15: 2 Nss/20MHz BW)
20 m @300Mbps (MCS15: 2 Nss/40MHz BW)
Operation
System » Windows® 2K, XP, Vista
supported
PCB
Dimension » 112mm(L) x 48mm(W) x 0.787mm(T) 4L FR4
» 64-bit, 128-bit, 152-bit WEP Encryption
Security > 802.1x Authentication
» AES-CCM & TKIP Encryption
Operation
» Infrastructure & Ad-hoc mode (TBD)
mode

Transfer data

rate

YV V V V

802.11a: 6, 9, 12, 18, 24, 36, 48, 54Mbps
802.11b: 1, 2, 5.5, 11Mbps
802.11g: 6, 9, 12, 18, 24, 36, 48, 54Mbps
802.11n: @800GI(400GI)
® 20MHz BW
= 1 Nss: 65(72.2) Mbps maximal
= 2 Nss: 130(144.444) Mbps maximal
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® 40MHz BW
= 1 Nss: 135(150) Mbps maximal
= 2 Nss: 270(300) Mbps maximal

Operation
> 0°~55°C
temperature
Storage
> -20°~80°C
temperature
Wi-Fi®
» WECA Compliant
Alliance®
WHQL > Microsoft® 2K, XP Compliant
FAA » S/W audio On/Off support
» FCC part 15 (USA)
» IC RSS210 (Canada)
EMC
> TELEC (Japan)
certificate
» ETSI, EN301893, EN60950 (Europe)
» VCCICLASS B
Media access
» CSMA/CA with ACK architecture 32-bit MAC
protocol
Antenna » Dual Band Metal PIFA Antenna x 2 and Chip Antenna x 1
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