ET4 QuieTek Report No. 047L030F1

(®

Test Report

Product Name : Mini PCI Card
Model No : MS-6833A
FCCID : [4L-MS6833A

Applicant : MICRO-STAR INT’L Co., LTD
Address : No 69, Li-De st., Jung-He City, Taipei Hsien, Taiwan, R.O.C

Date of Receipt :  Jul. 02, 2004
Issued Date . Jul. 15,2004

Report No. : 047L030FI

The test results relate only to the samples tested.
The test report shall not be reproduced except in full without the written approval of QuieTek Corporation.
This report must not be used to claim product endorsement by NVLAP any agency of the U.S. Government

Page: 1 of 62 Version:1.0



G4 QuieTek

Report No. 047L030FI

Product Name

Applicant

Address

Manufacturer

Model No.

Rated Voltage

Trade Name
Measurement Standard
Measurement Procedure

Test Result

Documented By

Tested By

Approved By

Test Report Certification

QuieTék

Issued Date: Jul. 15, 2004
Report No. : 047L030FI

Accredited by NIST (NVLAP)
NVLAP Lab Code: 200533-0

Mini PCI Card

MICRO-STAR INT’L Co., LTD

: No 69, Li-De st., Jung-He City, Taipei Hsien, Taiwan, R.O.C

MICRO-STAR INT’L Co., LTD
MS-6833A

DC3.3V

MSI

FCC CFR Title 47 Part 15 Subpart C: 2003

NVLA

NVLAP Lab Code: 2005330

@

ANSI C63.4: 2001

Complied

Test results relate only to the samples tested.
The test report shall not be reproduced except in full without the written approval of QuieTek Corporation.
This report must not be used to claim product endorsement by NVLAP any agency of the U.S. Government

( Grace Lin )

( Jeff Wu )

_ -
C & F .

( Gene Chang )

Page: 2 of 62 Version:1.0




G4 QuieTek

Report No. 047L030FI

TABLE OF CONTENTS

Description Page
1. GENERAL INFORMATION 4
1.1. EUT DSCIIPIION. ....tiiiiiieeiieeiieeeieeeite e et e eiee e tteeesbeeestbeessseesssaeessseessseeesseessseeessseessseesssesesseesssennn 4
1.2. Operational DESCIIPLION .....cccuviiiiieeiieeiieeiteeeiteesteeeteeesteesbeeeteeessseessseeesseesssesassseessseesssesesseeanes 5
1.3. Tested SYStemM DatailS........cccciiiiiieciieeciee ettt et et e e e aeeesbeesbeeestaeeseseeesseeensseeanseessreeenes 6
1.4. Configuration 0f teStEd SYSIEM .....ccviiiiiiiiiie ettt et e e eesbeeetaeestaeessseeesaeenes 6
L.5. EUT EXEICiSE SOTEWAIE ....cctiiiiiiiiiiiii ettt ettt ettt st sttt et e be e b e b e sbeeas 6
1.6. TEST FaACTIIEY .eeiuviiiiiiieiie ettt ettt e e et e e e e e ta e e s tbee e tbeestbeessseeessseesssaeessseensseesseeassaeanes 7
2. Conducted Emission 8
2.1. TSt EQUIPITIENL. ... viiiiieiiieeiieeiie et s et e st e et e e st e e steeetteessseeesseessseeenseeesssaesnseeesseessseesnseeenes 8
2.2. TEST SETUP .eveeeetiieeiieeiee ettt e e ettt ettt e st e e tbeessbeesteeessseessseeessseesssaesnsseessseesnseeanssesssseesnsaeenssesnnsenanes 8
2.3. LUIINIES ettt ettt et e b e bt s bt e at e ettt e bt e bt e bt sat e st e e e e b e naee 8
2.4. TESE PIOCEAULIE ...ttt ettt sttt ettt e sbe e sate st sa e e b ebeeae 9
2.5. UNCEITAINEY ..vveeevieeiieeieeeteeeteestee ettt esseessseeeseseessseeassseessseeassseessseessseeansseesnseesnsseessseesnsessnssessseen 9
2.6. Test Result of Conducted EmiSSION.........ccueiuiiieiiiieieiieee et 10
3. Peak Power Output W22
3.1. TSt EQUIPIMIENL . ..cc..iiiiiiiiieitett ettt ettt sttt ettt e st e st e st e enbe e bt e bee bt e saeesasesnnesnseens 22
3.2. TEST SETUP ..ttt ettt ettt e eb e st e ettt e s bt e e s bt e e bt e e sabeesbeeesabeesabeesbaeesabeean 22
3.3. LAIMIIES 1oetiieiie ettt ettt ettt e et e et e e et e e etaeeeaaeeesbae e ebeeentseessbeeaateeesbeeeabeeetaeeanreeerreennnes 22
34. UTICEITAINEY ..enveitenieiteie ettt ettt b ettt ettt h et e b e e bt et e bt et e st e e bt et e sbe et enbeebeentesbeennes 22
3.5. Test Result of Peak POWET OULPUL........oocuiiiiieiiiiieieee ettt ettt s en 23
4. Radiated EMISSION ....uciniiiviiniiiiisiisiisensstinssicssicsiissessssssssisssesssecssesssssssssssssssssssssessesssasssssssae 25
4.1. TSt EQUIPITIENL. ... iiiiiieiiiieiee ettt ettt e et e et e e st e e e tbeesebeeestaeesaseasssaeessseessseeensseessseensseean 25
4.2. TEST SETUP .vveeeitieeiiieeiee et eet e et e ettt e e bt eette e st eeesteeetbeessseeessaeessaesssaeansseassaeansseessseesnsaeensseensseenn 25
4.3. LIINIES ettt ettt ettt et et e b e b e s a e e et e a et et e e eh e e eh bt ea bt eabe e bt e bt e bt e eateeneeenteentean 26
4.4. TESE PLOCEAULIE ...ttt ettt et e b e b e sttt et e bt e s beesbeesaeesaeeens 27
4.5. UNCEITAINEY ..vveeevieiiieesiieeeteeestteesiteeeteeestbeessseeetaeessseeessssasssaesssasesssaesssseansssenssesassesesssessssessnsseensees 27
4.6. Test Result of Radiated EmiSSION ......cc.eeiuieiiiiiiiiiiiieeeeeeesee ettt s 28
5. Band Edge 40
5.1 TSt EQUIPITIENL. ... eieiiieeiie et ciie ettt ettt e et e et e e ssteeestaeesaseesssseessseesnsaeesssaesnseeensseensseennseens 40
5.2. L A< 1 o TSRS 40
5.3. LLIINIES ettt ettt b e sttt et et e bt e s bt eht e st e bt e bt e b e e be e eae e eateenaeen 41
54. TESE PIOCEAULIE ...ttt ettt sat e st ettt et e bt e sbeesbeesaeeeas 41
5.5. UNCEITAINEY ..vveevvieeiieesiteeetteestteesteesteeessbeessseeeseseessseeassseesseesnsaeassseesssesansasessseesssseessseesnseesnsseensees 41
5.6. Test Result 0f Band EA@E .....ccvocviiiiiiieiicicccee ettt sttt r e s ebeseveessaene e 42
6. Occupied Bandwidth ...46
6.1. TSt EQUIPITIENL.......uiiiiiiiieeiieitectieste sttt ettt e s e st e st e esteesbeessaessaesssesnseenseensaesaesssesssenssenssenns 46
6.2. L NS 1 TSRS 46
6.3. LIMIEES ettt ettt ettt b ettt et et e h et b e e st et bt et sb e st e b eat et ebeeaeas 46
6.4. UNCETEAINLY ..eevveeerieeveeieeieesttesetesetesteeseesaesseesseessseasseasseasseessaesseessssssseassesssessseesssesssssssesssennsesnsens 46
6.5. Test Result of Occupied BandWidth..........cccoviiiiiiiiiiieiciecseece e 47
7. POWEL DENSILY vecccverercrercssnnisssnicssaressnsiossansssssssssarsssssssssassssasssssassssnssssssssssassssnssse 53
7.1. TSt EQUIPITIENL...cc..iiiiiiiiieiteit ettt ettt sttt ettt e st e s it e st e e nbe e bt e beesbeesaeesaeesnnesnsenns 53
7.2. TEST SETUP ..ttt ettt e b bt e st e ettt e sbt e e sab e e e bt e e eabeesabeeesabeeeabeeebaeesabeean 53
7.3. LAIMIIES 1oetiieiie ettt ettt ettt et e et e e et e eetaeeeaaeeesbae e abeeeabeeestbeeaateeetbeeeabeeetaeeanbeeerreennnes 53
7.4. UTICEITAINEY ...ttt ettt ettt ettt b ettt et s bt et e bt e bt et sb e e st e sb e s bt et e sbe et e beebeensenbeenees 53
7.5. Test Result 0f POWET DENSILY .....eeeiuieiiieiieiieiiece ettt ettt ettt ettt e st saneeeeens 54
8. EMI Reduction Method During Compliance Testing .......... 60
Attachment 1: EUT Test Photographs
Attachment 2: EUT Detailed Photographs
Page: 3 of 62 Version:1.0



G4 QuieTek

Report No. 047L030FI

1.

GENERAL INFORMATION

1.1. EUT Description

Product Name

Trade Name

Model No.

Frequency Range

FCCID

Channel Number

Data Speed (IEEE 802.11b)
Data Speed (IEEE 802.11g)
Type of Modulation
Antenna Type

Antenna Gain

Channel Control

Channel separation

Mini PCI Card

MSI

MS-6833A

2412MHz to 2462MHz
14L-MS6833A

11

1Mbps, 2Mbps, 5.5Mbps, 11Mbps

6Mbps, 9Mbps, 12Mbps, 18Mbps, 24Mbps, 36Mbps, 48Mbps, 54Mbps

DSSS / OFDM

Connector

MS-1002, 2.99dBi
FAVORTRON ANS5, 2.85dBi
ADA3P-713K601, 2dBi
E12B Antenna, 1.92dBi
FIC, 1.56dBi

CLEVO 285P, 0.47dBi
E12S, 0.31dBi

258KA0, 0.13dBi
FOXCONN N223, -0.06dBi
CLEVO 5600, -0.45dBi

SmartAnt UniWill U11, -1.16 dBi

M300N, -2.45dBi
Auto
M

Note:

Frequency of Each Channel:

Base on the verification, the MS-1002 with maximum antenna gain was selected as final test.

Channel Frequency Channel Frequency Channel Frequency
Channel 1: 2412 MHz Channel 5: 2432 MHz Channel 9: 2452 MHz
Channel 2: 2417 MHz Channel 6: 2437 MHz Channel 10: 2457 MHz
Channel 3: 2422 MHz  Channel 7: 2442 MHz Channel 11: 2462 MHz
Channel 4: 2427 MHz Channel 8: 2447 MHz
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1.2.

Note:

1. This device is a 2.4GHz Mini PCI Card included a 2.4GHz receiving function, a 2.4GHz
transmitting function.
2. Regards to the frequency band operation; the highest rate that was included the lowest ~

middle and highest frequency of channel were selected to perform the test, then shown on
this report.

3. These tests were conducted on a sample of the equipment for the purpose of

demonstrating compliance with Part 15 Subpart C Paragraph 15.247 for spread spectrum
devices.

Operational Description

EUT is a Mini PCI Card with 11 channels. This device provided four kinds of transmitting
speed 1, 2, 5.5 and 11Mbps. The device of RF carrier is DBPSK, DQPSK and CCK (IEEE 802.11b)
or eight kinds of transmitting speed 6, 9, 12, 18, 24, 36, 48 and 54Mbps. The device of RF carrier is
OFDM (IEEE 802.11g).

The device adapts direct sequence spread spectrum modulation. The antenna was Connector
provides diversity function to improve the receiving function.

This Mini PCI Card, compliant with IEEE 802.11b and IEEE 802.11g, is a high-efficiency
Wireless LAN adapter. It allows your computer to connect to a wireless network and to share
resources, such as files or printers without being bound to the network wires. Operation in 2.4GHz
Direst Sequence Spread Spectrum (DSSS) radio transmission, the Mini PCI Card Wired Equivalent
Protection (WEP) algorithm is used. In addition, its standard compliance ensures that it can

communicate with any IEEE 802.11b and IEEE 802.11g network.

Test Mode: Mode 1: Transmitter 11Mbps
Mode 1: Transmitter 54Mbps
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1.3. Tested System Datails

The types for all equipment, plus descriptions of all cables used in the tested system (including
inserted cards) are:

Product Manufacturer Model No. Serial No. FCCID Power Cord
(1) | Notebook PC IDELL PPO1L N/A DoC Non-Shielded, 1.8m
Signal Cable Type Signal cable Description
A, |N/A N/A

1.4. Configuration of tested System

Notebook PC
(1)

EUT
Antenna

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

1.5. EUT Exercise Software

(1) Setup the EUT and simulators as shown on 1.4
(2) Turn on the power of all equipment.

(3) PC reads data from disk.

(4) Data will to coerce transmitting through EUT.
(5) Repeat the above procedure (3) to (4)
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1.6.

Test Facility

Ambient conditions in the laboratory:

Items Required (IEC 68-1) Actual
Temperature (°C) 15-35 20-35
Humidity (%RH) 25-75 50-65
Barometric pressure (mbar) |860-1060 950-1000

Site Description:

Site Name:

Site Address:

June 22, 2001 File on

Federal Communications Commission

FCC Engineering Laboratory
7435 Oakland Mills Road
Columbia, MD 21046
Reference 31040/SIT1300F2

July 03, 2001 Accreditation on NVLAP

NVLAP Lab Code: 200533-0

Quietek Corporation

No. 5-22, Ruei-Shu Valley, Ruei-Ping Tsuen,

Lin-Kou Shiang, Taipei,
Taiwan, R.O.C.

TEL: 886-2-8601-3788 / FAX : 886-2-8601-3789

E-Malil : service@quietek.com

d b

L/

0914
ILAC MRA

FS

NV

NWVLAP Lab Code: 2005330

@
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2. Conducted Emission

2.1. Test Equipment

The following test equipment are used during the conducted emission test:

Item Instrument Manufacturer Type No./Serial No Last Cal. Remark

1 Test Receiver R&S ESCS 30/825442/17 May, 2004

2 L.ILS.N. R&S ESH3-75/825016/6 May, 2004 EUT

3 L.ILS.N. Kyoritsu KNW-407/8-1420-3 May, 2004 Peripherals
4 Pulse Limiter R&S ESH3-72 May, 2004

5 No.1 Shielded Room N/A

Note: All equipment upon which need to calibrated are with calibration period of 1 year.

2.2, Test Setup

Test Receiver )
40cm
>
Q EUT _|
ooo T.oad AN
- Qrnn L] N\
N LISN© /@ LISN

v «
LISN

2.3. Limits

FCC Part 15 Subpart C Paragraph 15.207 (dBuV) Limit
Frequency Limits
MHz uv dBuv
0.15-0.50 66-56:) 56-46:)
0.50-5.0 56 46
5.0-30 60 50

Page: 8 of 62 Version:1.0



ET4 QuieTek Report No. 047L030F1

2.4.

2.5.

Test Procedure

The EUT and simulators are connected to the main power through a line impedance stabilization
network (L.I.S.N.). This provides a 50 ohm /50uH coupling impedance for the measuring
equipment. The peripheral devices are also connected to the main power through a LISN that
provides a 50ohm /50uH coupling impedance with 50ohm termination. (Please refers to the block
diagram of the test setup and photographs.)

Both sides of A.C. line are checked for maximum conducted interference. In order to find the
maximum emission, the relative positions of equipment and all of the interface cables must be
changed according to ANSI C63.4: 2001 on conducted measurement.

Conducted emissions were invested over the frequency range from 0.15MHz to 30MHz using a

receiver bandwidth of 9kHz.

Uncertainty

The measurement uncertainty is defined as + 2.02 dB
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2.6. Test Result of Conducted Emission

Product : Mini PCI Card
Test [tem : Conducted Emission Test
Power Line Line 1
Test Mode Mode 1: Transmitter 11Mbps (Channel 1)
Frequency Cable LISN Reading Emission Limits
Loss Factor Level Level
MHz dB dB dBuV dBuV dBuV
Quas1-Peak
i 0.181 0.60 0.10 49.53 50.23 64.43
0.236 0.60 0.10 42.68 43.38 62.24
0.295 0.60 0.10 36.51 37.21 60.40
0.416 0.60 0.10 28.88 29.58 57.54
3.963 0.60 0.16 27.07 27.83 56.00
14.267 0.86 0.33 27.33 28.52 60.00
Average
i 0.181 0.60 0.10 39.60 40.30 54.44
0.236 0.60 0.10 32.00 32.70 52.24
0.295 0.60 0.10 26.10 26.80 50.38
0.416 0.60 0.10 18.10 18.80 47.53
3.963 0.60 0.16 15.90 16.66 46.00
14.267 0.86 0.33 17.20 18.39 50.00
Note:

1. All Reading Levels are Quasi-Peak value.
2. “*” means this data is the worst emission level.

3. Emission Level = Reading Level + LISN Factor + Cable Loss.
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Product : Mini PCI Card
Test [tem : Conducted Emission Test
Power Line Line 2
Test Mode Mode 1: Transmitter 11Mbps (Channel 1)
Frequency Cable LISN Reading Emission Limits
Loss Factor Level Level
MHz dB dB dBuV dBuV dBuV
Quasi-Peak
* 0.177 0.60 0.10 51.76 52.46 64.61
0.236 0.60 0.10 42.86 43.56 62.24
0.298 0.60 0.10 35.80 36.50 60.29
0.416 0.60 0.10 31.25 31.95 57.54
10.787 0.66 0.23 26.44 27.33 60.00
14.279 0.86 0.33 26.32 27.51 60.00
Average
* 0.177 0.60 0.10 41.70 42.40 54.63
0.236 0.60 0.10 31.00 31.70 52.24
0.298 0.60 0.10 26.50 27.20 50.30
0.416 0.60 0.10 26.10 26.80 47.53
10.787 0.66 0.23 21.60 22.49 50.00
14.279 0.86 0.33 16.20 17.39 50.00
Note:

1. All Reading Levels are Quasi-Peak value.
2. “*” means this data is the worst emission level.

3. Emission Level = Reading Level + LISN Factor + Cable Loss.
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*

Product Mini PCI Card
Test [tem Conducted Emission Test
Power Line Line 1
Test Mode Mode 1: Transmitter 11Mbps (Channel 6)
Frequency Cable LISN Reading Emission Limits
Loss Factor Level Level
MHz dB dB dBuV dBuV dBuV
Quasi-Peak
0.173 0.60 0.10 45.93 46.63 64.79
0.240 0.60 0.10 41.29 41.99 62.10
0.357 0.60 0.10 32.64 33.34 58.80
4.033 0.60 0.16 28.15 28.91 56.00
6.943 0.60 0.18 25.69 26.47 60.00
14.244 0.86 0.33 34.93 36.12 60.00
Average
0.173 0.60 0.10 36.50 37.20 54.82
0.240 0.60 0.10 30.30 31.00 52.10
0.357 0.60 0.10 27.90 28.60 48.80
4.033 0.60 0.16 19.30 20.06 46.00
6.943 0.60 0.18 19.80 20.58 50.00
14.244 0.86 0.33 19.10 20.29 50.00
Note:

1. All Reading Levels are Quasi-Peak value.

2. “*” means this data is the worst emission level.

3. Emission Level = Reading Level + LISN Factor + Cable Loss.

Page: 12 of 62 Version:1.0



G4 QuieTek

Report No. 047L030FI

*

*

Product Mini PCI Card
Test [tem Conducted Emission Test
Power Line Line 2
Test Mode Mode 1: Transmitter 11Mbps (Channel 6)
Frequency Cable LISN Reading Emission Limits
Loss Factor Level Level
MHz dB dB dBuV dBuV dBuV
Quasi-Peak
0.177 0.60 0.10 51.21 51.91 64.61
0.240 0.60 0.10 41.94 42.64 62.10
0.353 0.60 0.10 33.80 34.50 58.89
3.802 0.60 0.16 30.52 31.28 56.00
6.795 0.60 0.18 2591 26.69 60.00
13.545 0.83 0.31 30.51 31.65 60.00
Average
0.177 0.60 0.10 41.20 41.90 54.63
0.240 0.60 0.10 30.70 31.40 52.10
0.353 0.60 0.10 26.30 27.00 48.89
3.802 0.60 0.16 23.20 23.96 46.00
6.795 0.60 0.18 13.90 14.68 50.00
13.545 0.83 0.31 22.00 23.14 50.00
Note:

1. All Reading Levels are Quasi-Peak value.

2. “*” means this data is the worst emission level.

3. Emission Level = Reading Level + LISN Factor + Cable Loss.
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Product Mini PCI Card
Test [tem Conducted Emission Test
Power Line Line 1
Test Mode Mode 1: Transmitter 11Mbps (Channel 11)
Frequency Cable LISN Reading Emission Limits
Loss Factor Level Level
MHz dB dB dBuV dBuV dBuV
Quasi-Peak
0.185 0.60 0.10 37.89 38.59 64.25
i 0.236 0.60 0.10 41.00 41.70 62.24
0.357 0.60 0.10 32.60 33.30 58.80
3.865 0.60 0.16 32.09 32.85 56.00
7.119 0.60 0.19 31.62 3241 60.00
13.982 0.85 0.32 30.64 31.81 60.00
Average
0.185 0.60 0.10 27.90 28.60 54.26
0.236 0.60 0.10 29.50 30.20 52.24
i 0.357 0.60 0.10 28.10 28.80 48.80
3.865 0.60 0.16 23.40 24.16 46.00
7.119 0.60 0.19 11.30 12.09 50.00
13.982 0.85 0.32 24.20 25.37 50.00
Note:

1. All Reading Levels are Quasi-Peak value.

2. “*” means this data is the worst emission level.

3. Emission Level = Reading Level + LISN Factor + Cable Loss.
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Product Mini PCI Card
Test [tem Conducted Emission Test
Power Line Line 2
Test Mode Mode 1: Transmitter 11Mbps (Channel 11)
Frequency Cable LISN Reading Emission Limits
Loss Factor Level Level
MHz dB dB dBuV dBuV dBuV
Quasi-Peak
0.181 0.60 0.10 49.81 50.51 64.43
0.236 0.60 0.10 41.47 42.17 62.24
0.357 0.60 0.10 35.91 36.61 58.80
4.107 0.60 0.16 29.71 30.47 56.00
7.115 0.60 0.19 30.53 31.32 60.00
14.236 0.86 0.33 35.51 36.70 60.00
Average
0.181 0.60 0.10 39.70 40.40 54.44
0.236 0.60 0.10 30.40 31.10 52.24
0.357 0.60 0.10 28.90 29.60 48.80
4.107 0.60 0.16 21.10 21.86 46.00
7.115 0.60 0.19 11.20 11.99 50.00
14.236 0.86 0.33 19.50 20.69 50.00
Note:

1. All Reading Levels are Quasi-Peak value.

2. “*” means this data is the worst emission level.

3. Emission Level = Reading Level + LISN Factor + Cable Loss
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Product Mini PCI Card
Test [tem Conducted Emission Test
Power Line Line 1
Test Mode Mode 1: Transmitter 54Mbps (Channel 1)
Frequency Cable LISN Reading Emission Limits
Loss Factor Level Level
MHz dB dB dBuV dBuV dBuV
Quasi-Peak
0.173 0.60 0.10 40.69 41.39 64.79
i 0.240 0.60 0.10 40.31 41.01 62.10
0.361 0.60 0.10 30.67 31.37 58.71
4.002 0.60 0.16 31.74 32.50 56.00
6.986 0.60 0.18 26.73 27.51 60.00
13.951 0.84 0.32 28.75 2991 60.00
Average
0.173 0.60 0.10 30.20 30.90 54.82
0.240 0.60 0.10 28.80 29.50 52.10
i 0.361 0.60 0.10 26.50 27.20 48.71
4.002 0.60 0.16 22.40 23.16 46.00
6.986 0.60 0.18 20.70 21.48 50.00
13.951 0.84 0.32 21.50 22.66 50.00
Note:

1. All Reading Levels are Quasi-Peak value.

2. “*” means this data is the worst emission level.

3. Emission Level = Reading Level + LISN Factor + Cable Loss.
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Product Mini PCI Card
Test [tem Conducted Emission Test
Power Line Line 2
Test Mode Mode 1: Transmitter 54Mbps (Channel 1)
Frequency Cable LISN Reading Emission Limits
Loss Factor Level Level
MHz dB dB dBuV dBuV dBuV
Quasi-Peak
0.181 0.60 0.10 49.39 50.09 64.43
0.236 0.60 0.10 39.99 40.69 62.24
0.361 0.60 0.10 34.15 34.85 58.71
4.123 0.60 0.16 29.33 30.09 56.00
7.115 0.60 0.19 31.77 32.56 60.00
14.232 0.86 0.33 34.67 35.86 60.00
Average
0.181 0.60 0.10 38.50 39.20 54.44
0.236 0.60 0.10 27.80 28.50 52.24
0.361 0.60 0.10 27.00 27.70 48.71
4.123 0.60 0.16 21.80 22.56 46.00
7.115 0.60 0.19 14.20 14.99 50.00
14.232 0.86 0.33 18.80 19.99 50.00
Note:

1. All Reading Levels are Quasi-Peak value.

2. “*” means this data is the worst emission level.

3. Emission Level = Reading Level + LISN Factor + Cable Loss.
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Product Mini PCI Card
Test [tem Conducted Emission Test
Power Line Line 1
Test Mode Mode 1: Transmitter 54Mbps (Channel 6)
Frequency Cable LISN Reading Emission Limits
Loss Factor Level Level
MHz dB dB dBuV dBuV dBuV
Quasi-Peak
0.177 0.60 0.10 48.66 49.36 64.61
0.236 0.60 0.10 38.56 39.26 62.24
0.298 0.60 0.10 34.62 35.32 60.29
3.584 0.60 0.16 30.13 30.89 56.00
6.752 0.60 0.18 27.09 27.87 60.00
14.248 0.86 0.33 26.40 27.59 60.00
Average
0.177 0.60 0.10 38.50 39.20 54.63
0.236 0.60 0.10 27.40 28.10 52.24
0.298 0.60 0.10 23.50 24.20 50.30
3.584 0.60 0.16 21.60 22.36 46.00
6.752 0.60 0.18 17.10 17.88 50.00
14.248 0.86 0.33 14.90 16.09 50.00
Note:

1. All Reading Levels are Quasi-Peak value.

2. “*” means this data is the worst emission level.

3. Emission Level = Reading Level + LISN Factor + Cable Loss.
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*

*

Product Mini PCI Card
Test [tem Conducted Emission Test
Power Line Line 2
Test Mode Mode 1: Transmitter 54Mbps (Channel 6)
Frequency Cable LISN Reading Emission Limits
Loss Factor Level Level
MHz dB dB dBuV dBuV dBuV
Quasi-Peak
0.181 0.60 0.10 4941 50.11 64.43
0.302 0.60 0.10 33.89 34.59 60.18
0.478 0.60 0.10 30.85 31.55 56.37
3.888 0.60 0.16 31.99 32.75 56.00
6.994 0.60 0.18 28.37 29.15 60.00
14.224 0.86 0.33 35.59 36.78 60.00
Average
0.181 0.60 0.10 38.50 39.20 54.44
0.302 0.60 0.10 24.20 24.90 50.19
0.478 0.60 0.10 27.00 27.70 46.37
3.888 0.60 0.16 24.20 24.96 46.00
6.994 0.60 0.18 22.50 23.28 50.00
14.224 0.86 0.33 18.60 19.79 50.00
Note:

1. All Reading Levels are Quasi-Peak value.

2. “*” means this data is the worst emission level.

3. Emission Level = Reading Level + LISN Factor + Cable Loss.
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*

*

Product Mini PCI Card
Test [tem Conducted Emission Test
Power Line Line 1
Test Mode Mode 1: Transmitter 54Mbps (Channel 11)
Frequency Cable LISN Reading Emission Limits
Loss Factor Level Level
MHz dB dB dBuV dBuV dBuV
Quasi-Peak
0.177 0.60 0.10 48.49 49.19 64.61
0.236 0.60 0.10 38.26 38.96 62.24
0.298 0.60 0.10 34.60 35.30 60.29
0.361 0.60 0.10 30.86 31.56 58.71
3.888 0.60 0.16 33.22 33.98 56.00
14.244 0.86 0.33 27.27 28.46 60.00
Average
0.177 0.60 0.10 38.20 38.90 54.63
0.236 0.60 0.10 26.90 27.60 52.24
0.298 0.60 0.10 23.70 24.40 50.30
0.361 0.60 0.10 27.00 27.70 48.71
3.888 0.60 0.16 24.90 25.66 46.00
14.244 0.86 0.33 16.60 17.79 50.00
Note:

1. All Reading Levels are Quasi-Peak value.

2. “*” means this data is the worst emission level.

3. Emission Level = Reading Level + LISN Factor + Cable Loss.
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*

*

Product Mini PCI Card
Test [tem Conducted Emission Test
Power Line Line 2
Test Mode Mode 1: Transmitter 54Mbps (Channel 11)
Frequency Cable LISN Reading Emission Limits
Loss Factor Level Level
MHz dB dB dBuV dBuV dBuV
Quasi-Peak
0.181 0.60 0.10 49.35 50.05 64.43
0.236 0.60 0.10 38.78 39.48 62.24
0.361 0.60 0.10 34.57 35.27 58.71
3.830 0.60 0.16 31.07 31.83 56.00
6.994 0.60 0.18 27.74 28.52 60.00
13.990 0.85 0.32 28.57 29.74 60.00
Average
0.181 0.60 0.10 38.40 39.10 54.44
0.236 0.60 0.10 27.10 27.80 52.24
0.361 0.60 0.10 27.50 28.20 48.71
3.830 0.60 0.16 22.70 23.46 46.00
6.994 0.60 0.18 21.40 22.18 50.00
13.990 0.85 0.32 20.80 21.97 50.00
Note:

1. All Reading Levels are Quasi-Peak value.

2. “*” means this data is the worst emission level.

3. Emission Level = Reading Level + LISN Factor + Cable Loss.
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3.1.

3.2.

3.3.

34.

Peak Power Output

Test Equipment

The following test equipments are used during the radiated emission tests:

Equipment Manufacturer ~ Model No./Serial No. Last Cal.

X Spectrum Analyzer Advantest R3272 /72421194 May, 2004

Note: 1. All equipment upon which need to calibrated are with calibration period of 1 year.

2. Mark “X” test instruments are used to measure the final test results.

Test Setup

Conduction Power Measurement

RF Cable S
EUT D:D pectrum
Analyzer
SMA
Connecter

Limits

The maximum peak power shall be less 1 Watt.

Uncertainty

The measurement uncertainty is defined as £ 1.27 dB
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3.5.

Product

Test Item

Test Site

Test Mode

Mini PCI Card

Test Result of Peak Power Output

Peak Power Output Data

No.30ATS

Transmitter 11Mbps

Data Speed: 11Mbps

ey

[

Channel No. |Frequency (MHz)| Measurement Required Limit Result
1 2412.00 14.07dBm 1Watt= 30 dBm Pass
6 2437.00 14.61dBm 1Watt= 30 dBm Pass
11 2462.00 13.98dBm 1 Watt= 30 dBm Pass
11Mbps-Ch01 11Mbps-Ch06
Tue 2004 Jul 27 12:09 Tue 2004 Jul 27 12:13
REF 20.0 dBn DL 14.1 dBm HKR 2.4120 GHz REF 20.0 dBm DL 14.6 dBm MKR 2.4370 GHz
10dB/ A_Max Posi__B_Blank HNorm 4.44 dBn 1048/ A_Max Posi_B_Blank Horm 4.91 dBm
MARKER] ] I CF STED oo i
241280 GH= 24370 . GH=

1
z
View A

E]

Blank A
“Max Hold
A

B

CENTER 2.4370 G6Hz

SPAN 100.0 MHz
ATT 30dB

VBY 1 Mz *SWP 500 ms
CHANHEL POWER (RMS Detection) (100/100)
14

.61 dBm

A e

/

A

Paniay _
/ \ Delta
\ = 3
Peak
Henu
/ 5 -
W’{ \W Sig Track
. e o T e || O] oFF .
B
MKR Trace
o
B
Harker
CENTER 2.4120 GHz SPAN 100.0 MHz | OFF
RBYW 1 MHz vBW 1 MHz *SWP 500 ms _ ATT 30dB | RBW 1 HHz
CHANMEL POWER (RMS Detection} (100/100) 7 N
14.27 dBm 1/2 more
11Mbps-Ch 11
Tue 2004 Jul 27 12:15
REF 20.0 dBn DL 14.0 dBm HKR 2.4620 6Hz
10dB/ A_Max PosiB_Blank HNorm 4.27 dBm
Harker
MARKER
2. 06280 GH

CENTER 2.4620 GHz
RBW 1 WHz VBY 1 WHz

‘“\ Sig Track
OFF
=
HKR Trace
o
B
‘ Harker
SPAN 100.0 MHz OFF
#SWP 500 ms __ ATT 30dB
CHAMNEL POWER _(RHS Detection) {100/100) 7 N
13.98 dBm 1/2,more

1/2 ,more
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Product
Test Item
Test Site
Test Mode

Mini PCI Card

Peak Power Output Data

No.30ATS

Transmitter 54Mbps

Data Speed: 54Mbps

Channel No. |Frequency (MHz)| Measurement Required Limit Result
1 2412.00 13.85dBm 1 Watt= 30 dBm Pass
6 2437.00 14.01dBm 1 Watt= 30 dBm Pass
11 2462.00 14.01dBm 1 Watt= 30 dBm Pass

54Mbps-Ch0O1

Tue 2004 Jul 27 12:07

54Mbps-Ch06

Tue 2004 Jul 27 12:05

REF 20.0 dBm DL 13.9 dBm MKR 2.4120 GHz REF 20.0 dBm DL 14.0 dBm MKR 2.4370 GHz
10dB/ A_Max Posi  B_Blank Horm 1.26 dBn 10dB/ A_Max Posi  B_Blank Horm 1.33 dBm
Harker Harker
MARKER MARKER
2128 GH 2. 43.70.. . GH o
[ 2 . 2
Delta Delta
Bl 3 3|
Peak Peak
/J \\ Henu \ Henu
B )
Ll M“‘\M Sig Track M" \..,,,,M Sig Track
. e fra,
oFF g .
5MKR Trace 5MKR Trace
A s .
B €
‘ Harker Marker
CENTER 2.4120 GHz SPAN 100.0 MHz OFF CENTER 2.4370 GHz SPAN 100.0 HHz OFF
RBW 1 HHz VBY 1 HHz #SWP_ 500 ms___ ATT 30dB RBY 1 HHz VBY 1 HHz #SWP 500 ms__ ATT 30dB
CHAHNEL POWER _(RHMS Detection) {100/100) v N CHANNEL POWER (RMS Detection) (100/100) v N
13,86 dBm 1/2, more 14,81 dBm 1/2,more
54Mbps-Chl1
Tue 2004 Jul 27 12:02
REF 20.0 dBn DL 14.0 dBm HKR 2.4620 6Hz
10dB/ A_Max PosiB_Blank HNorm 1.11 dBm
Harker
MARKER
2. 06280 GH
[ Z
Delta
a 3
Peak
J \ Henu
B
ol \W Sig Track
P tne
it OFF
B
HKR Trace
.
B
‘ Harker
CENTER 2.4620 GHz SPAN 100.0 HHz OFF
RBYW 1 MHz VBYW 1 HHz #SWP 500 ms __ ATT 30dB
CHAMNEL POWER _(RHS Detection) {100/100) 7 N
14.81 dBm 172, nore
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4. Radiated

4.1.

Emission

Test Equipment

The following test equipment are used during the radiated emission test:

Test Site Equipment Manufacturer =~ Model No./Serial No. ~ Last Cal.
Site # 1 Test Receiver R&S ESCS 30/ 825442/14 May, 2004
Spectrum Analyzer Advantest R3261C /71720140 May, 2004
Pre-Amplifier HP 8447D/3307A01812 May, 2004
Bilog Antenna Chase CBL6112B /12452 Sep., 2003
Horn Antenna EM EM6917 /103325 May, 2004
Site # 2 Test Receiver R&S ESCS 30/825442/17 May, 2004
Spectrum Analyzer Advantest R3261C /71720609 May, 2004
Pre-Amplifier HP 8447D/3307A01814 May, 2004
Bilog Antenna Chase CBL6112B /2455 Sep., 2003
Horn Antenna EM EM6917 /103325 May, 2004
Site # 3 X  Test Receiver R&S ESI 26 /838786 / 004 May, 2004
X Spectrum Analyzer Advantest R3162 /100803480 May, 2004
X Pre-Amplifier QTK QTK-AMP-03/0003  May, 2004
X Bilog Antenna SCHAFFNER CBL6112B /2697 May, 2004
X  Horn Antenna Schwarzbeck BBHA9170/708 July, 2004
X Horn Antenna ETS 3115/ 0005-6160 Jul., 2004
X Pre-Amplifier QTK QTK-AMP-01 /0001 Jul., 2004
Note: 1. All equipments that need to calibrate are with calibration period of 1 year.

4.2.

2. Mark “X” test instruments are used to measure the final test results.

Test Setup

[FRP Dome |

T

EUT

Non-Conducted Table.

The height of board
band or Dipole
Antenna was scanned
from 1M to 4M.

The distance between
antenna and turn table
was 3M regards to the
standard adopted.

7

Test
Receiver

|Fully soldered Metal Ground || To Controller;T"

| To Receiverl
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4.3. Limits

» General Radiated Emission Limits

Emissions radiated outside of the specified frequency bands, except for harmonics, shall be attenuated

by at least 20dB below the level of the fundamental or to the general radiated emission limits in

paragraph 15.209, whichever is the lesser attenuation.

FCC Part 15 Subpart C Paragraph 15.209(a) Limits

Fl‘?\(};g;lcy uV/m @3m dBuV/m@3m
30-88 100 40
88-216 150 43.5

216-960 200 46

Above 960 500 >4

Remarks :

1. RF Voltage (dBuV) = 20 log RF Voltage (uV)

2. In the Above Table, the tighter limit applies at the band edges.

3. Distance refers to the distance in meters between the measuring instrument

antenna and the closed point of any part of the device or system.
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4.4.

4.5.

Test Procedure

The EUT and its simulators are placed on a turn table which is 0.8 meter above ground. The turn
table can rotate 360 degrees to determine the position of the maximum emission level. The EUT
was positioned such that the distance from antenna to the EUT was 3 meters.

The antenna can move up and down between 1 meter and 4 meters to find out the maximum
emission level.

Both horizontal and vertical polarization of the antenna are set on measurement. In order to find

the maximum emission, all of the interface cables must be manipulated according to

ANSI C63.4: 2001 on radiated measurement.

The additional latch filter below 1GHz was used to measure the level of harmonics radiated emission
during field dtrength of harmonics measurement.

The bandwidth below 1GHz setting on the field strength meter (R&S Test Receiver ESCS 30 )is 120
kHz, above 1GHz are 1 MHz.

The frequency range from 30MHz to 10th harminics is checked.

Uncertainty

The measurement uncertainty is defined as + 3.8 dB above 1GHz as + 3.9 dB
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4.6.

Test Result of Radiated Emission
Product : Mini PCI Card
Test Item : Harmonic Radiated Emission Data
Test Site : No.30ATS
Test Mode Mode 1: Transmitter 11Mbps(Channel 1)
Frequency  Cable Probe PreAMP Reading Emission Margin  Limit
Loss Factor Level Level
MHz dB dB/m dB dBuV dBuV/m dB dBuV/m
Horizontal
Peak Detector
4824.000 4.23 31.21 34.68 45.59 46.35 27.65 74.00
7236.000 5.63 35.87 3499 43091 5042 2358 74.00
9648.000 7.00 37.84 35.10 4384 53.58 2042 74.00
12060.00 8.40 38.62 34.14 43.74 56.61 17.39 74.00
14472.00 9.77 4093 34.03 36.10 52.77 21.23 74.00
16884.00 11.17 36.25 34.06 39.65 53.01 20.99 74.00
19296.00 11.80 36.71 33.80 38.93 53.64 2036 74.00
21708.00 11.80 37.15 33.80 38.56 53.71 20.29 74.00
24120.00 11.80 37.70 33.80 38.23 5393 20.07 74.00
Average Detector
12060.00 8.40 38.62 34.14 32.50 45.37 8.63 54.00
Vertical
Peak Detector
4824.000 4.23 31.21 34.68 44.87 45.63  28.37 74.00
7236.000 5.63 35.87 3499 4344 4995 2405 74.00
9648.000 7.00 37.84 35.10 4395 53.69 2031 74.00
12060.00 8.40 38.62 34.14 4323 56.10 17.90 74.00
14472.00 9.77 4093 34.03 34.86 51.53 2247 74.00
16884.00 11.17 36.25 34.06 38.52 51.88 22.12 74.00
19296.00 11.80 36.71 3380 37.58 52.29 21.71 74.00
21708.00 11.80 37.15 33.80 37.56 52.71 21.29 74.00
24120.00 11.80 37.70 33.80 3742 53.12 20.88 74.00
Average Detector
12060.00 8.40 38.62 34.14 32.27 45.14 8.86 54.00
Note:

A

All Readings below 1GHz are Quasi-Peak, above are average value.

Receiver setting (Peak Detector) : RBW:1MHz; VBW:1MHz; Span:100MHz -

Receiver setting (AVG Detector) : RBW:1MHz; VBW:30Hz; Span:20MHz -

Emission Level = Reading Level + Probe Factor + Cable Loss- PreAMP.

The average measurement was not performed when the peak measured data under the limit of
average detection. If the readings given are average, peak measurement should also be supplied.
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Product Mini PCI Card

Test Item Harmonic Radiated Emission Data

Test Site No.3 OATS

Test Mode Mode 1: Transmitter 11Mbps(Channel 6)

Frequency Cable Probe PreAMP Reading Emission Margin  Limit
Loss Factor Level Level
MHz dB dB/m dB dBuV dBuV/m dB dBuV/m
Horizontal
Peak Detector
4874.000 426 3137 34.69 44.20 45.15  28.85 74.00
7311.000 5.67 36.00 35.01 43.44 50.10 23.90 74.00
9748.000 7.06 37.90 35.10 44.56 5442 19.58 74.00
12185.00 847 38.65 34.09 43.47 56.50 17.50 74.00
14622.00 9.87 40.71 34.05 35.33 51.86 22.14 74.00
17059.00 11.25 36.27 34.04 38.84 52.32  21.68 74.00
19496.00 11.80 36.79 33.80 37.75 52.54 21.46 74.00
21933.00 11.80 37.18 33.80 37.78 5296 21.04 74.00
24370.00 11.80 37.68 33.80 37.83 53.51  20.49 74.00
Average Detector
9748.000 7.06 37.90 35.10 33.33 43.19 10.81 54.00
12185.00 8.47 38.65 34.09 3290 45.93 8.07 54.00
Vertical
Peak Detector
4874.000 426 3137 34.69 43.98 4493  29.07 74.00
7311.000 5.67 36.00 35.01 43.23 49.89 2411 74.00
9748.000 7.06 37.90 35.10 43.80 53.66  20.34 74.00
12185.00 847 38.65 34.09 43.83 56.86 17.14 74.00
14622.00 9.87 40.71 34.05 34.58 51.11  22.89 74.00
17059.00 11.25 36.27 34.04 38.25 51.73  22.27 74.00
19496.00 11.80 36.79 33.80 37.71 52.50  21.50 74.00
21933.00 11.80 37.18 33.80 37.80 5298 21.02 74.00
24370.00 11.80 37.68 33.80 37.69 53.37  20.63 74.00
Average Detector
12185.00 8.47 38.65 34.09 32.63 45.66 8.34 54.00
Note:

1. All Readings below 1GHz are Quasi-Peak, above are average value.

2. Receiver setting (Peak Detector) : RBW:1MHz; VBW:1MHz; Span:100MHz -

3. Receiver setting (AVG Detector) : RBW:1MHz; VBW:30Hz; Span:20MHz -

4. Emission Level = Reading Level + Probe Factor + Cable Loss- PreAMP.

5. The average measurement was not performed when the peak measured data under the limit of

average detection. If the readings given are average, peak measurement should also be supplied.
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Product : Mini PCI Card

Test Item : Harmonic Radiated Emission Data

Test Site : No.3 OATS

Test Mode Mode 1: Transmitter 11Mbps(Channel 11)

Frequency Cable Probe PreAMP Reading Emission Margin  Limit
Loss Factor Level Level
MHz dB dB/m dB dBuV dBuV/m dB dBuV/m
Horizontal
Peak Detector
4924.000 431 3143 34.69 42.83 43.88  30.12 74.00
7386.000 5.72 36.12 35.02 42.86 49.68 2432 74.00
9848.000 7.13 38.00 35.07 43.88 53.94  20.06 74.00
12310.00 8.53 38.68 34.03 43.18 5636 17.64 74.00
14772.00 995 40.50 34.05 35.11 51.50 22.50 74.00
17234.00 11.35 36.23 34.02 38.19 51.75 22.25 74.00
19696.00 11.80 36.84 33.80 37.88 52.72  21.28 74.00
22158.00 11.80 37.18 33.80 37.98 53.16  20.84 74.00
24620.00 11.80 37.66 33.80 37.71 53.37  20.63 74.00
Average Detector
12310.00 8.53 38.68 34.03 32.73 45.91 8.09 54.00
Vertical
Peak Detector
4924.000 431 3143 34.69 43.19 4424  29.76 74.00
7386.000 5.72 36.12 35.02 42.61 49.43 2457 74.00
9848.000 7.13 38.00 35.07 43.80 53.86  20.14 74.00
12310.00 8.53 38.68 34.03 43.66 56.84 17.16 74.00
14772.00 9.95 40.50 34.05 35.00 51.39 22.61 74.00
17234.00 11.35 36.23 34.02 38.35 5191  22.09 74.00
19696.00 11.80 36.84 33.80 37.71 52.55 21.45 74.00
22158.00 11.80 37.18 33.80 37.85 53.03  20.97 74.00
24620.00 11.80 37.66 33.80 37.96 53.62  20.38 74.00
Average Detector
12310.00 8.53 38.68 34.03 32.21 45.39 8.61 54.00
Note:
1. All Readings below 1GHz are Quasi-Peak, above are average value.
2. Receiver setting (Peak Detector) : RBW:1MHz; VBW:1MHz; Span:100MHz -
3. Receiver setting (AVG Detector) : RBW:1MHz; VBW:30Hz; Span:20MHz -
4. Emission Level = Reading Level + Probe Factor + Cable Loss- Pre AMP.
5. The average measurement was not performed when the peak measured data under the limit of

average detection. If the readings given are average, peak measurement should also be supplied.
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Product : Mini PCI Card

Test Item : Harmonic Radiated Emission Data

Test Site : No.30ATS

Test Mode Mode 1: Transmitter 54Mbps (Channel 1)

Frequency  Cable Probe PreAMP Reading Emission Margin

Limit

dBuV/m

Loss Factor Level Level
MHz dB dB/m dB dBuV dBuV/m dB
Horizontal
Peak Detector

4824.000 4.23 31.21 34.68 43.03 43.79  30.21
7236.000 5.63 35.87 34.99 45.00 51.51 2249
9648.000 7.00 37.84 35.10 43.55 53.29  20.71
12060.00  8.40 38.62 34.14 40.56 5343  20.57
14472.00 9.77 4093 34.03 34.80 51.47  22.53
16884.00 11.17 36.25 34.06 38.50 51.86 22.14
19296.00 11.80 36.71 33.80 37.40 52.11  21.89
21708.00 11.80 37.15 33.80 37.56 52.71  21.29
24120.00 11.80 37.70 33.80 37.42 53.12 20.88

Average Detector

Vertical

Peak Detector

4824.000 4.23 31.21 34.68 4391 44.67 29.33
7236.000 5.63 3587 3499 43.71 50.22 23.78
9648.000 7.00 37.84 35.10 43.98 53.72  20.28
12060.00 8.40 38.62 34.14 40.86 53.73 20.27
14472.00  9.77 40.93 34.03 34.86 51.53 2247
16884.00 11.17 36.25 34.06 38.52 51.88 22.12
19296.00 11.80 36.71 33.80 37.59 52.30 21.70
21708.00 11.80 37.15 33.80 37.56 52.71 21.29
24120.00 11.80 37.70 33.80 37.62 53.32  20.68

Average Detector

Note:
All Readings below 1GHz are Quasi-Peak, above are average value.

A

74.00
74.00
74.00
74.00
74.00
74.00
74.00
74.00
74.00

74.00
74.00
74.00
74.00
74.00
74.00
74.00
74.00
74.00

Receiver setting (Peak Detector) : RBW:1MHz; VBW:1MHz; Span:100MHz -

Receiver setting (AVG Detector) : RBW:1MHz; VBW:30Hz; Span:20MHz -

Emission Level = Reading Level + Probe Factor + Cable Loss- PreAMP.

The average measurement was not performed when the peak measured data under the limit of

average detection. If the readings given are average, peak measurement should also be supplied.
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Product Mini PCI Card

Test Item Harmonic Radiated Emission Data

Test Site No.3 OATS

Test Mode Mode 1: Transmitter 54Mbps (Channel 6)

Frequency Cable Probe PreAMP Reading Emission Margin  Limit
Loss Factor Level Level
MHz dB dB/m dB dBuV dBuV/m dB dBuV/m

Horizontal
Peak Detector
4874.000 426 31.37 34.69 44.44 4539 28.61 74.00
7311.000 5.67 36.00 35.01 42.80 4946 24.54 74.00
9748.000 7.06 3790 35.10 43.19 53.05 2095 74.00
12185.00 847 38.65 34.09 40.16 53.19 20.81 74.00
14622.00 9.87 40.71 34.05 35.07 51.60 2240 74.00
17059.00 11.25 36.27 34.04 38.15 51.63 22.37 74.00
19496.00 11.80 36.79 33.80 37.46 52.25 21.75 74.00
21933.00 11.80 37.18 33.80 37.75 52.93 21.07 74.00
24370.00 11.80 37.68 33.80 37.69 53.37 20.63 74.00
Average Detector
Vertical
Peak Detector
4874.000 426 31.37 34.69 43.18 44.13 29.87 74.00
7311.000 5.67 36.00 35.01 42 .51 49.17 24.83 74.00
9748.000 7.06 3790 35.10 43.59 5345 20.55 74.00
12185.00 8.47 38.65 34.09 40.30 53.33 20.67 74.00
14622.00 9.87 40.71 34.05 34.59 51.12 22.88 74.00
17059.00 11.25 36.27 34.04 38.29 51.77 2223 74.00
19496.00 11.80 36.79 3380 37.71 52.50 21.50 74.00
21933.00 11.80 37.18 33.80 37.75 52.93 21.07 74.00
24370.00 11.80 37.68 33.80 37.69 5337 20.63 74.00

Average Detector

Note:

whk w =

All Readings below 1GHz are Quasi-Peak, above are average value.
Receiver setting (Peak Detector) : RBW:1MHz; VBW:1MHz; Span:100MHz -

Receiver setting (AVG Detector) : RBW:1MHz; VBW:30Hz; Span:20MHz -

Emission Level = Reading Level + Probe Factor + Cable Loss- PreAMP.

The average measurement was not performed when the peak measured data under the limit of

average detection. If the readings given are average, peak measurement should also be supplied.
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Product : Mini PCI Card

Test Item : Harmonic Radiated Emission Data

Test Site : No.3 OATS

Test Mode Mode 1: Transmitter 54Mbps(Channel 11)

Frequency Cable Probe PreAMP Reading Emission Margin

Limit

dBuV/m

Loss Factor Level Level
MHz dB dB/m dB dBuV dBuV/m dB
Horizontal
Peak Detector

4924.000 431 3143 34.69 44.09 45.14  28.86
7386.000 5.72 36.12 35.02 4282 49.64  24.36
9848.000  7.13 38.00 35.07 43.69 53.75  20.25
12310.00 8.53 38.68 34.03  40.75 53.93  20.07
14772.00  9.95 40.50 34.05 34.68 51.07 22.93
17234.00 11.35 36.23 34.02 37.83 5139  22.61
19696.00 11.80 36.84 33.80 37.22 52.06 21.94
22158.00 11.80 37.18 33.80 37.70 52.88  21.12
24620.00 11.80 37.66 33.80 37.96 53.62  20.38

Average Detector

Vertical
Peak Detector

4924.000 431 3143 34.69 43.04 44.09 2991
7386.000 5.72 36.12 35.02 43.68 50.50  23.50
9848.000  7.13 38.00 35.07 43.68 53.74  20.26
12310.00 8.53 38.68 34.03  40.68 53.86 20.14
14772.00  9.95 40.50 34.05 35.38 51.77  22.23
17234.00 11.35 36.23 34.02 38.25 51.81  22.19
19696.00 11.80 36.84 33.80 37.39 5223 21.77
22158.00 11.80 37.18 33.80 37.61 52779 21.21
24620.00 11.80 37.66 33.80 37.96 53.62  20.38

Average Detector

Note:
1. All Readings below 1GHz are Quasi-Peak, above are average value.

ok wn

74.00
74.00
74.00
74.00
74.00
74.00
74.00
74.00
74.00

74.00
74.00
74.00
74.00
74.00
74.00
74.00
74.00
74.00

Receiver setting (Peak Detector) : RBW:1MHz; VBW:1MHz; Span:100MHz -

Receiver setting (AVG Detector) : RBW:1MHz; VBW:30Hz; Span:20MHz -

Emission Level = Reading Level + Probe Factor + Cable Loss- PreAMP.

The average measurement was not performed when the peak measured data under the limit of

average detection. If the readings given are average, peak measurement should also be supplied.
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Product : Mini PCI Card

Test Item : General Radiated Emission Data

Test Site : No.3 OATS

Test Mode Mode 1: Transmitter 11Mbps (Channel 1)

Frequency  Cable Probe PreAMP Reading Emission Margin Limit
Loss Factor Level Level

MHz dB dB/m dB dBuV dBuV/m dB dBuV/m

Horizontal:
99.840 1.23 11.55 0.00 14.52 27.30  16.20 43.50
* 132.820 1.40 11.49 0.00 23.12 36.01 7.49 43.50
502.390 330 1637 0.00 10.30 29.97 16.03 46.00
613.940 3.88 1833 0.00 8.98 31.19 14.81 46.00
669.230 4.16 18.27  0.00 9.96 3239  13.61 46.00
801.150 4.84 19.20 0.00 7.15 31.20  14.80 46.00

Vertical:

* 132.820 1.40 10.55 0.00 20.32 3227 11.23 43.50
446.130 3.01 17.05 0.00 9.18 29.24  16.76 46.00
545.070  3.52 18.61  0.00 5.35 27.48 18.52 46.00
605.210 3.83 19.49 0.00 4.79 28.11 17.89 46.00
914.640 543 21.26 0.00 2.71 29.39  16.61 46.00
980.600 5.77 19.94 0.00 3.99 29.70 2430 54.00

Note:
1. All Readings below 1GHz are Quasi-Peak, above are average value.
2.“*” means this data is the worst emission level.

3. Emission Level = Reading Level + Probe Factor + Cable Loss.
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Product : Mini PCI Card

Test Item : General Radiated Emission Data

Test Site : No.3 OATS

Test Mode Mode 1: Transmitter 11Mbps (Channel 6)

Frequency Cable Probe PreAMP Reading Emission Margin Limit
Loss Factor Level Level

MHz dB dB/m dB dBuV dBuV/m dB dBuV/m

Horizontal:
99.840 1.23 11.55 0.00 13.95 26.73 16.77 43.50
* 133790 1.40 11.39 0.00 22.55 35.34 8.16 43.50
500.450 3.29 16.26 0.00 12.38 31.93 14.07 46.00
669.230 4.16 18.27  0.00 9.60 32.03 13.97 46.00
701.240 433 18.10 0.00 12.29 34.72 11.28 46.00
987.390 5.80 20.60 0.00 3.61 30.02 2398 54.00

Vertical:

* 132.820 1.40 10.55 0.00 19.87 31.82  11.68 43.50
364.650 2.59 14.64 0.00 10.13 27.37 18.63 46.00
446.130 3.01 17.05 0.00 7.59 27.65 1835 46.00
656.620 4.10 17.65 0.00 6.56 28.31 17.69 46.00
757.500 4.62 2038  0.00 3.48 28.48 17.52 46.00
937.920 5.55 21.15 0.00 2.08 28.78  17.22 46.00

Note:
1. All Readings below 1GHz are Quasi-Peak, above are average value.
2.“*” means this data is the worst emission level.

3. Emission Level = Reading Level + Probe Factor + Cable Loss.
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Product : Mini PCI Card

Test Item : General Radiated Emission Data

Test Site : No.3 OATS

Test Mode Mode 1: Transmitter 11Mbps (Channel 11)

Frequency Cable Probe PreAMP Reading Emission Margin Limit
Loss Factor Level Level

MHz dB dB/m dB dBuV dBuV/m dB dBuV/m

Horizontal:
99.840 1.23 11.55 0.00 14.99 27.77 15.73 43.50
* 133790 1.40 11.39 0.00 23.77 36.56 6.94 43.50
446.130 3.01 16.16 0.00 11.99 31.17 14.83 46.00
543.130 3.51 17.80 0.00 10.75 3206 13.94 46.00
577.080 3.69 17.62 0.00 13.54 34.85 11.15 46.00
601.330 3.81 17.66 0.00 11.16 32.63 13.37 46.00

Vertical:

* 133790 1.40 1049 0.00 19.75 31.65 11.85 43.50
543.130 3.51 18.49 0.00 9.46 3146 14.54 46.00
577.080 3.69 1937  0.00 8.37 31.43 14.57 46.00
613.940 3.88 1933  0.00 9.55 3276 13.24 46.00
701.240 433 1830 0.00 6.74 29.37  16.63 46.00
945.680 5.59 2098 0.00 3.48 30.05 15.95 46.00

Note:
1. All Readings below 1GHz are Quasi-Peak, above are average value.
2.“*” means this data is the worst emission level.

3. Emission Level = Reading Level + Probe Factor + Cable Loss.
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Product : Mini PCI Card

Test Item : General Radiated Emission Data

Test Site : No.3 OATS

Test Mode Mode 1: Transmitter 54Mbps (Channel 1)

Frequency  Cable Probe PreAMP Reading Emission Margin Limit
Loss Factor Level Level

MHz dB dB/m dB dBuV dBuV/m dB dBuV/m

Horizontal:
100.810 1.23 11.33 0.00 13.75 26.31 17.19 43.50
* 133790 140 11.39 0.00 21.65 34.44 9.06 43.50
400.540 2.78 14.85 0.00 13.70 31.33 14.67 46.00
577.080 3.69 17.62 0.00 10.08 31.39 14.61 46.00
611.030 3.86 18.12 0.00 10.59 32.57 13.43 46.00
669.230 4.16 18.27  0.00 9.37 31.80 14.20 46.00

Vertical:
99.840 1.23 9.76 0.00 14.62 25.61 17.89 43.50
* 132.820 1.40 10.55 0.00 18.65 30.60 12.90 43.50
298.690 225 12.14 0.00 14.90 29.30  16.70 46.00
475230 3.16 16.56 0.00 9.13 28.85 17.15 46.00
577.080 3.69 1937  0.00 8.00 31.06 14.94 46.00
669.230 4.16 17.66  0.00 9.39 31.21 14.79 46.00

Note:
1. All Readings below 1GHz are Quasi-Peak, above are average value.
2.“*” means this data is the worst emission level.

3. Emission Level = Reading Level + Probe Factor + Cable Loss.
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Product : Mini PCI Card

Test Item : General Radiated Emission Data

Test Site : No.3 OATS

Test Mode Mode 1: Transmitter 54Mbps (Channel 6)

Frequency Cable Probe PreAMP Reading Emission Margin Limit
Loss Factor Level Level

MHz dB dB/m dB dBuV dBuV/m dB dBuV/m

Horizontal:
99.840 1.23 11.55 0.00 13.34 26.12 17.38 43.50
* 133790 140 11.39 0.00 2195 34.74 8.76  43.50
401.510 2.78 14.76  0.00 13.50 31.05 1495 46.00
601.330 3.81 17.66 0.00 11.60 33.07 12.93 46.00
669.230 4.16 1827 0.00 12.03 3446 11.54 46.00
696.390 430 1848 0.00 1042 33.20 12.80 46.00

Vertical:
133.790 140 1049 0.00 16.06 27.96  15.54 43.50
300.630 226 12.06 0.00 13.01 27.33 18.67 46.00
390.630 2.73 1545 0.00 9.15 27.33 18.67 46.00
* 577.080 3.69 19.37 0.00 9.34 3240 13.60 46.00
613.940 3.88 1933  0.00 8.99 3220 13.80 46.00
669.230 4.16 17.66 0.00 10.09 3191 14.09 46.00

Note:
1. All Readings below 1GHz are Quasi-Peak, above are average value.
2.“*” means this data is the worst emission level.

3. Emission Level = Reading Level + Probe Factor + Cable Loss.
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Product : Mini PCI Card

Test Item : General Radiated Emission Data

Test Site : No.3 OATS

Test Mode Mode 1: Transmitter 54Mbps (Channel 11)

Frequency Cable Probe PreAMP Reading Emission Margin Limit
Loss Factor Level Level

MHz dB dB/m dB dBuV dBuV/m dB dBuV/m

Horizontal:
99.840 1.23 11.55 0.00 13.56 26.34 17.16 43.50
* 132.820 1.40 11.49 0.00 22.09 34.98 8.52 43.50
389.870  2.72 14.12 0.00 13.53 30.37 15.63 46.00
543.130 3.51 17.80 0.00 9.91 31.22 14.78 46.00
611.030 3.86 18.12 0.00 11.10 33.08 12.92 46.00
669.230 4.16 1827 0.00 10.39 32.82 13.18 46.00

Vertical:
133.790 140 1049 0.00 15.62 27.52 1598 43.50
390.840 2.73 1545 0.00 11.02 2920 16.80 46.00
543.130 3.51 18.49 0.00 7.87 29.87 16.13 46.00
577.080 3.69 1937  0.00 7.91 3097 15.03 46.00
* 613.940 3.88 19.33  0.00 8.66 31.87 14.13 46.00
669.230 4.16 17.66  0.00 9.49 31.31 14.69 46.00

Note:
1. All Readings below 1GHz are Quasi-Peak, above are average value.
2.“*” means this data is the worst emission level.

3. Emission Level = Reading Level + Probe Factor + Cable Loss.
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5. Band Edge

5.1. Test Equipment

The following test equipments are used during the band edge tests:

Equipment Manufacturer ~ Model No./Serial No. ~ Last Cal.
X  Spectrum Analyzer Advantest R3272 /72421194 May, 2004
X Test Receiver R&S ESCS 30/ 825442/14 May, 2004
X  Spectrum Analyzer Advantest R3261C /71720140 May, 2004
X  Pre-Amplifier HP 8447D/3307A01812 May, 2004
X Bilog Antenna Chase CBL6112B /12452 Sep., 2003
X  Horn Antenna EM EM6917 /103325 May, 2004

Note: 1. All equipments that need to calibrate are with calibration period of 1 year.
2. Mark “X” test instruments are used to measure the final test results.

5.2. Test Setup

RF Conducted Measurement:

RF Cable S
EUT [l:ﬂ pectrum
Analyzer
SMA
Connecter

RF Radiated Measurement:

] .
ERebome | | e
1m to 4m
\ :! . db X
ol

L
The height of board
band or Dipole

Antenna was scanned
from 1M to 4M.

The distance between

antenna and turn table
3M regards to the
EUT o dard &
Non-Conducted Table . standard adopted. \{
% |Fully soldered Metal Ground || To Controllerl:'Ij

Test | To Receiverl

Receiver
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5.3.

5.4.

5.5.

Limits

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum intentional
radiator is operating, the radio frequency power that is produced by the intentional radiator shall be at
least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated measurement. Attenuation below the
general limits specified in Section 15.209(a) is not required. In addition, radiated emissions which fall
in the restricted bands, as defined in Section 15.205(a), must also comply with the radiated emission
limits specified in Section 15.209(a) (see Section 15.205(c)).

Test Procedure

The EUT and its simulators are placed on a turn table which is 0.8 meter above ground. The turn
table can rotate 360 degrees to determine the position of the maximum emission level. The EUT
was positioned such that the distance from antenna to the EUT was 3 meters.

The antenna can move up and down between 1 meter and 4 meters to find out the maximum
emission level.

Both horizontal and vertical polarization of the antenna are set on measurement. In order to find

the maximum emission, all of the interface cables must be manipulated according to

ANSI C63.4: 2001 on radiated measurement.

The bandwidth below 1GHz setting on the field strength meter (R&S Test Receiver ESCS 30 )is 120
kHz, above 1GHz are 1 MHz.

Uncertainty

The measurement uncertainty is defined as * 1 MHz
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5.6. Test Result of Band Edge
Product Mini PCI Card
Test [tem Band Edge Data
Test Site No.3 OATS
Test Mode Mode 1: Transmitter 11Mbps

RF Radiated Measurement:

Frequency Required Limit
Channel No. (MHz) (dBe) Result
1 (Horizontal) <2400 >20 Pass
1 (Vertical) <2400 >20) Pass
Figure Channel 1: (Horizontal)

3 Agilent  109:38:31 Jul 14, 2664 ! Marker
Mkrd  2.3998 GHz
Ref 96.99 dBpV #Htten B dB 46.95 dBpY Select Marker|
Peak [
Log “\
16
4B/ Marker Trace
Auto 1 2 3
E]
4]
Readout,|
Marker Freguency
2.3898ARARA GH= X
48.95 4Byl Function,|
HO—oGopv OFf
Start 2.3 GHz Stop 2.6 GHz
#Res BH 100 kHz UBH 100 kHz  #Sweep 500 ms (481 pts) || Marker Table
Marker Trace Type X Axis Amplitude @ 0ff
1 1 Freg 2.4688 GHz 91.2 dBpl
2 (&) Freg 2.3988 GHz 39.45 dBpl
3 (&) F 2.4888 GH 46.95 dBpl
4 <8 Fiii 22098 6t 46,85 aBEu Marker All OFf

More|

2ot 2

l=|

Figure Channel 1:

(Vertical)

3 Agilent  19:56:34 Jul 14, 2004 ! Marker
Mkrd  2.3998 GHz
Ref 187 dBpY #0tten 20 dB 53.65 dBpl Select Marker
Peak o] P
Log 7
18
dB/ Normal
L]
&
Delta
Marker
2.3898ANAAA GH= -
CARG A0yyl) Band Pair|
ke B Sy Start Stop
Start 2.3 GHz Stop 2.6 GHz -
#Res BH 166 kHz #UBH 100 kHz  #Sweep 500 ms (401 pts) $pan Pair|
TMarker  Trace Type W Fis Fnphtuds Span Center|
1 (5] Freq 2.4148 BHz 99,36 dBpl
2 1y Freq 2.3988 GHz 45,22 dBpl
3 1y Freq 2.4888 GHz E3.E65 dBpl Off
4 45 Freg 2.3998 GHz E3.E65 dBpl
More|
1 of 2
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Product Mini PCI Card

Test Item Band Edge Data

Test Site No.3 OATS

Test Mode Mode 1: Transmitter 11Mbps

RF Radiated Measurement (Peak):

Channel No Frequency | Reading Level | Emission Level | Peak Limit | Arerage Limit Result
' (MHz) (dBuV) (dBuV/m) (dBuV/m) (dBuV/m)
11(Horizontal) | 2492.800 57.09 52.54 74.00 54.00 Pass
11(Vertical) 2486.800 58.27 53.72 74.00 54.00 Pass
RF Radiated Measurement (Average):
Channel No Frequency | Reading Level | Emission Level | Peak Limit | Arerage Limit Result
) (MHz) (dBuVv) (dBuV/m) (dBuV/m) (dBuV/m)
11(Horizontal) -- -- -- 74.00 54.00 Pass
11(Vertical) -- -- -- 74.00 54.00 Pass
Figure Channel 11: (Horizontal)
s Agilent  18:35:49 Jul 14, 2004 :Inarker
Mkrd 2.4928 Chz
Ref 117 dBul #Atten 20 dB 57.29 &LV | s olect Marker
Peak
Log . 2
10
dB/ Normal
5.0 Delt
- SN IS EN— S R S e a
Marker
2.4878ARAAA GH=z -
C7 (@9 4By Band Pair
HEIGoHY Start Stopl
Start 2.3 GHz Stop 2.6 GHz -
#Res BH 1 MHz #UBH 1 MHz #Sweep 500 ms (401 prs) Span Pair|
TMarker  Trace Type W Fis Fnphtuds Span Center|
1 LS W] Freq 2.4635 GHz 93,91 dBpl
2 (S W] Freq 2.4835 GHz EE.15 dBpl
3 (S W] Freq 2.5600 GHz EE.24 dBpl Off
4 (& ] Freg 2.4928 GHz E7.69 dBpl
More
1 uf 2
Figure Channel 11: (Vertical)
s Agilent  11:02:28 Jul 14, 2004 :lnarker
Wk 2.4668 GHz
Ref 117 dBu  #Atten 28 dB 53.27 480V | elect Marker
Peak H
Log
18
dB/ Normal
2.4 Del
—aprm = - 4= - elta
[ Marker
2 AR6BANARAA GH= -
58 27 4Byl Band Pair
So—GEHY Start Stap
Start 2.3 GHz Stop 2.6 GHz -
#Res BH 1 MHz #WBH 1 MHz #Sweep 580 ms (481 pts) Span Pair
Marker Trace Type ¥ Axis Amplitude pan Center|
1 1y Freqg 2.4628 GHz 18E6.2 dBpl
2 1y Freq 2.4835 GH=z G7.21 dBpl
3 1 Fren 2.5880 GHz 56.5 dBpl Off
4 1 Freq 2.4868 GHz GB.27 dBpl
More|
1 of 2
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Product : Mini PCI Card

Test Item : Band Edge Data

Test Site : No.3 OATS

Test Mode Mode 1: Transmitter 54Mbps

RF Radiated Measurement:

Frequenc Required Limit
Channel No. d y q Result
(MHz) (dBc)
1 (Horizontal) <2400 >20) Pass
1 (Vertical) <2400 >20 Pass
Figure Channel 1: (Horizontal)
3 Agllent  10:44:48  Jul 14, 2004 ! Marker
Mkrd 2.3998 GHz
Ref 95.99 dBuM  #Atten B dB 45.97 BV | serect Marker
Peak H
Log T
19
dB/ Normal
a3
Delta
Marker
2.3098ARAAA GHA -
4097 4o Band Pair
I Gl 2 Start Stap
Start 2.3 GHz Stop 2.6 GHz -
#Res BN 108 kHz SUBH 189 kHz  #Sweep 580 ms (491 pts) Span Pair|
Marker Trace Type ¥ Axis Amplitude Span Center|
1 (%] Freg 2.4688 GHz 85.93 dBpl
2 1 Frag 23980 GHz 38.58 dBull
El <5} Freq 2.4RAR GHz 45.97 dBpy Off
4 (4] Freq 2.3998 GH= 45.97 dBpl
More
1 of 2

Figure Channel 1: (Vertical)
# Agilent  10:53:09 Jul 14, 2004 ! Marker
Mkrd  2.3998 GHz
Ref 187 dBpY #Atten 20 dB 53.78 dBpl Select Marker
Peak 1 1 5 3 4
Log | _
14
dB/ Normal
a
&
Delta
Marker
2.3898ARAAA GH= -
C370 ARl Band Pair|
SO RhpY Start Stop
Start 2.3 GHz Stop 2.6 GHz -
#Res BH 166 kHz #UBW 100 kHz  #Sweep 500 ms (401 pts) Span Pair|
Marker Trace Type ¥ Axis Amplitude Span Center|
1 1y Freq 2.4865 GHz 94,85 dBpl
2 45 Freg 2.3988 GHz 45,73 dBpl
3 1y Freg 2.4888 GHz £3.78 dBpU Off
4 1y Freq 2.3998 GHz 53.78 dBpl
More|
1 of 2
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Product Mini PCI Card
Test Item Band Edge Data
Test Site No.3 OATS
Test Mode

RF Radiated Measurement (Peak):

Mode 1: Transmitter 54Mbps

Channel No Frequency | Reading Level | Emission Level | Peak Limit | Arerage Limit Result
) (MHz) (dBuV) (dBuV/m) (dBuV/m) (dBuV/m)
11(Horizontal) | 2489.00 57.10 52.55 74.00 54.00 Pass
11(Vertical) 2485.300 58.57 54.02 74.00 54.00 Pass
RF Radiated Measurement (Average):
Frequency | Reading Level | Emission Level | Peak Limit | Arerage Limit
Channel No. | =y ) (dBuV) (dBuV/m) (dBuV/m) | (dBuv/m) | Result
11(Horizontal) -- -- -- 74.00 54.00 Pass
11(Vertical) 2485.300 48.03 43.48 74.00 54.00 Pass
Figure Channel 11: (Horizontal)
3 Aglent  16:42:84 Jul 14, 2004
Mird 2.4898 GHz m
Ref 117 4By shuen 20 df 571 & {[serect Marker
Log
10 2
dB/ ® Normal
Marker T Delta
2.4R9PARARA GH= -
51 Amul Band Pair|
e gHy Start Stop]
Start 2.3 GHz Stop 2.6 GHz
#Res BH 1 MHz #IBH 1 MHz #Steep 500 ms (481 ps) Span Pair
Marker Trace Type ¥ Axic Anplitude pan Center]
1 1 Freq 2.4635 GH=z 91.85 dBpl
2 1 Freq 2.4835 GH=z 56.33 dBpl
3 <B) Freq 2.5000 GHz 5617 dBul Off
4 (S 0] Freqg 2.4890 GHz E7.1 dBpl
More|
1of 2

Figure Channel 11:

(Vertical)
# Agilent  11:84:57 Jul 14, 2004 ! Marker
Mkrd  2.4853 GHz
Ref 117 dBpY #Atten 20 dB 58.57 dBpl Select Marker
Peak N 5
Log T
14
dB/ Normal
©_2 Del
elta
Marker
2.4B853ARAAA GH= -
COC7 ARyl Band Pair
A A Start Stop
Start 2.3 GHz Stop 2.6 GHz -
#Res BH 1 MHz #YBH 1 MHz #Sweep 500 ms (461 pts) Span Pair|
Marker Trace Type ¥ Axis Amplitude Span Center|
1 1y Freq 2.4613 GHz 182.6 dBpl
2 45 Freg 2.4835 GHz E8.69 dBpl
3 1y Freg 2.5088 GHz EE.29 dBpl Off
4 1y Freq 2.4853 GHz SB.57 dBpl
More|
1 of 2

Note: The average measurement was not performed when the peak measured data under the limit of average
detection. If the readings given are average, peak measurement should also be supplied.
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6. Occupied Bandwidth

6.1. Test Equipment

The following test equipments are used during the radiated emission tests:

Equipment Manufacturer Model No./Serial No.  Last Cal.
X  Spectrum Analyzer Advantest R3272 /72421194 May, 2004

Note: 1. All equipment upon which need to calibrated are with calibration period of 1 year.

2. Mark “X” test instruments are used to measure the final test results.

6.2. Test Setup

RF Cable "
EUT D:D pectrum
Analyzer
SMA
Connecter

6.3. Limits

The minimum bandwidth shall be at least 500kHz.

6.4. Uncertainty

The measurement uncertainty is defined as £ 1.27 dB
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6.5. Test Result of Occupied Bandwidth
Product Mini PCI Card
Test [tem Occupied Bandwidth Data
Test Site No.3 OATS
Test Mode Transmitter 11Mbps (Channel 1)
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
1 (11Mbps) 2412.00 12150 >500 Pass
Figure Channel 1: 11Mbps
Tue 2004 Jul 13 14:17
REF 20.0 dBm DL -7.0 dBn HKR 2.41390 GH=z
1048/ A _View Posi B_Blank Horm -0.95 dBm
HKR Setup
MARKER hk "
] A4 A 1l- - arker HNo.
213 GH%MM .
't-"IL I—I
L. S
r "
el o
Harker
CEHTER 2.41200 GHz SP&H 50.00 HH=z OFF
*RBYW 100 kHz *VBW 100 kHz *5WP 500 mg *ATT 30dB
Hulti Marker List .
Active
1: 2.41390 GHz -0.95 dBnm HorKer
2: 2.40530 GHz =6.73 dBm
3: 2.41805 GHz =6.27 dBm
4:
h:
G:
e
B
9:
. 7
13: Reset
Harker
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Product : Mini PCI Card
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Transmitter 11Mbps (Channel 6)
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
6 (11Mbps) 2437.00 12150 >500 Pass
Figure Channel 6: 11Mbps
Tue 2004 Jul 13 14:21
REF 20.0 dBm DL -5.9 dBm HKR 2.43890 GHz
1048/ A _View Posi B_Blank Horm 0.08 dBm
HKR Setup
MARKER 1
Ce T el n Harker Ho.
PP e = e .
— T 1
Harker
PR OH
Harker
CEHTER 2.43700 GHz SPAH 50.00 HHz OFF

*RBYW 100 kHz *VBW 100 kHz #*5WP 500 ms #*ATT 3048
Hulti Marker List

4

fActive
1: 2.43890 GHz 0.08 dBn Harker
2: 2.43090 GH=z -5.62 dBm
3: 2.44305 GH=z =5.29 dBnm
Fils
R
G:
7
8:
9.
13: Reset
] Harker
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Product : Mini PCI Card
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Transmitter 11Mbps (Channel 11)
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
11 (11Mbps) 2462 11900 >500 Pass
Figure Channel 11: 11Mbps
Tue 2004 Jul 13 14:24
REF 20.0 dBm DL -5.3 dBn HKR 2.45885 GHz
10dB/ A View Posi B_Blank HNorm 0.70 dBm
HKR Setup
MARKER 1
245885 - GHE urdemumpongd - tarker Yo
N - —— 1
a N
i oY
P ™
o i
iy o e OH
Harker
CEHTER 2.46200 GHz SP&H 50.00 HHz OFF

*FBY 100 kHz #YBW 100 kHz #*5WP 500 ms #*ATT 30dB
Multi Marker List

1: 2.45885 GH=z 0.70 dBm
2: 2.45590 GHz =4.73 dBm
3: 2.46780 GH=z -4.43 dBm
Fil
h:
G
2
3:
9:
lg: Recet
] Marker
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Product : Mini PCI Card
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Transmitter 54Mbps (Channel 1)
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
1 (54Mbps) 2412 16500 >500 Pass
Figure Channel 1: 54Mbps
Tue 2004 Jul 13 14:32
REF 20.0 dBm DL -11.7 dBm HEKR 2.41635 GHz
1048/ i _View Posi B_Blank Horn =5.70 dBn
HKR Setup

MARKER 1
P LEE W = - Marker Ho.
e LU
Z
Harker
Ani | i ol 3L RO DN
3
Marker
CEHNTER 2.41200 GH=z S5PaN 50.00 HH=z OFF
*REBYW 100 kH=z #YBW 100 kHz #*3WP 500 ms #*A4TT 30dB
E

Hulti Harker List

fictive
1: 2.41635 GHz -5.70 dBn Marker
2: 2.40375 GHz -9.20 dBm
3: 2.42025 GHz -9.38 dBm
Fills
h:
G:
7.
8:
q:
lg: Reset
] Marker
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Product Mini PCI Card

Test Item Occupied Bandwidth Data

Test Site No.3 OATS

Test Mode Transmitter 54Mbps (Channel 06)

Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
6 (54Mbps) 2437 16500 >500 Pass
Figure Channel 6: 54Mbps
Tue 2004 Jul 13 14:30
REF 20.0 dBm DL -11.3 dBm HKR 2.44135 GH=z
1048/ A _View Posi B_Blank Horm -5.28 dBm
HKR Setup
MARKER

f.4.72
P N Fh N M B )

1
: % : W
u
—T—
k

7 % =
F; ™, ‘ Marker

CEHTER 2.43700 GHz

]
Marker
SPAH 50.00 HMHz OFF
*RBYW 100 kHz *YBW 100 kHz *5WP 500 ms *ATT 30dB
4

Hulti Harker List

fActive
1: 2.44135 GHz -5.28 dBn Harker
2: 2.42875 GHz -9.01 dBm
3: 2.44525 GHz -9.88 dBm
Fils
R
G:
7
B
9:
13: Reset
] Harker
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Product : Mini PCI Card
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Transmitter 54Mbps (Channel 11)
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
11 (54Mbps) 2462 16550 >500 Pass
Figure Channel 11: 54Mbps
Tue 2004 Jul 13 14:27
REF 20.0 dBm DL -9.9 dBn HKR 2_45640 GHz
10dB/ A View Posi B_Blank HNorm -3.93 dBm
HKR Setup
MARKER 1
Lo T, 11— = B! . DO L Harker Ho.
P -4 H%‘__’Q gll
>

ff . z
I ™, Marker
m ﬁ.J-M‘F ML\ .....
IR U il TR OH
]
Harker
CENTER 2.46200 GHz SPAH 50.00 HMHz OFF
#*RBYW 100 kHz *VBW 100 kHz #*5WP H00 ns *ATT 30dB
4

Multi Marker List

Active
1: 2.45640 GH=z -3.93 dBm Marker
2: 2.45370 GHz -9.89 dBm
3: 2.47025 GHz -9.13 dBn
Fil
h:
b:
7
8:
q:
lg: Recet
] Marker
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7. Power Density

7.1. Test Equipment

The following test equipments are used during the radiated emission tests:

Equipment Manufacturer Model No./Serial No.  Last Cal.
X  Spectrum Analyzer Advantest R3272 /72421194 May, 2004

Note: 1. All equipment upon which need to calibrated are with calibration period of 1 year.

2. Mark “X” test instruments are used to measure the final test results.

7.2. Test Setup

RF Cable S
EUT [l:ﬂ pectrum
Analyzer
SMA
Connecter

7.3. Limits

The transmitted power density averaged over any 1 second interval shall not be greater +8dBm in any
3kHz bandwidth.

7.4. Uncertainty

The measurement uncertainty is defined as £ 1.27 dB
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7.5. Test Result of Power Density

Product : Mini PCI Card
Test Item : Power Density Data
Test Site : No.3 OATS
Test Mode Transmitter 11Mbps (Channel 1)
Frequency Measure Level Limit
Channel No. (MHz) (dBm) (dBm) Result
1 (11Mbps) 2412 -11.09 < 8dBm Pass
Figure Channel 1: 11Mbps
Tue 2004 Jul 13 15:09
REF 20.0 dBm HKR 2.413437 GHz
1048/ fa_Max Posi B_Blank Horm -11.09 dBn
Marker
MARKER
2.413437 GH=
I ||I| | T W TR il | |
| | |
| ! .
Sig Track
=
MKR Trace
LA BN
Harker
CEHTER 2.412000 GHz SPAH 3.000 HHz
*RBY 3 kH=z *BYW 3 kH=z #5WP 1000 s *ATT 30dB
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Product Mini PCI Card
Test Item Power Density Data
Test Site No.30ATS
Test Mode Transmitter 11Mbps (Channel 6)
Frequency Measurement Level Required Limit
Ch 1 No. Result
annet ~o (MHz) (dBm) (dBm) est
6 (11Mbps) 2437.000 -10.70 < 8dBm Pass
Figure Channel 6: 11Mbps
Tue 2004 Jul 13 15:30
REF 20.0 dBm HKR 2.438440 GHz
1048/ fi_Max Posi B_Blank Horn -10.70 dBm
MARKER
2.438440 GH=
1 ||| X I [l I FI° 1h i
| I | | | ';
l [ 4.,
Sig Track
=
MKR Trace
LA BEW
Harker
CEHTER 2.437000 GHz SPAH 3.000 HH=z 1/2 ,more
#*RBYW 3 kH=z *VBW 3 kH=z #5WP 1000 s *ATT 30d4B

Page: 55 of 62

Version:1.0



Quielek Report No. 047L030F1

Product : Mini PCI Card
Test Item : Density Data
Test Site : No.3 OATS
Test Mode Transmitter 11Mbps (Channel 11)
Frequency Measurement Level Required Limit
Ch 1 No. Result
annet ~o (MHz) (dBm) (dBm) esu
11 (11Mbps) 2462 -10.86 < 8dBm Pass
Figure Channel 11: 11Mbps
Tue 2004 Jul 13 15:49
REF 20.0 dBm HKR 2.463437 GHz
1048/ fa_Max Posi B_Blank Horm -10.86 dBmn
Marker
MARKER

2.463437 GH=

4
Sig Track

MW OFF

CEHTER 2.462000 GHz SPAH 3.000 MH=z
*RBYW 3 kHz *YBYW 3 kHz *¥53WP 1000 s #ATT 30dB

1/2 . more
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Product Mini PCI Card

Test Item Power Density Data

Test Site No.3 OATS

Test Mode Transmitter 54Mbps (Channel 1)

Frequency Measure Level Limit

Channel No. (MHz) (dBm) (dBm) Result

1 (54Mbps) 2412 -18.39 < 8dBm Pass
Figure Channel 1: 54Mbps

Tue 2004 Jul 13 16110

REF 20.0 dBm MKR 2.413248 GHz
1048/ fi_Max Posi B_Blank Horn -18.39 dBmn
MARKER

2.8413248 GH=

4
Sig Track

=
MKR Trace

A

Marker

*RBY 3 kH=z

CEHTER 2.412000 GHz SPAN 3.000 HHz

1/2 . more

*VBYW 3 kH= *5WP 1000 = *ATT 30d4B
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Product : Mini PCI Card

Test Item : Power Density Data

Test Site : No.30ATS

Test Mode Transmitter 54Mbps (Channel 6)

Frequency Measurement Level Required Limit
Ch 1 No. Result
annet ~o (MHz) (dBm) (dBm) est
6 (54Mbps) 2437 -17.46 < 8dBm Pass
Figure Channel 6: 54Mbps
Tue 2004 Jul 13 16:28
REF 20.0 dBm HKR 2.436391 GHz
1048/ fi_Max Posi B_Blank Horn -17.46 dBm
MARKER

2.436391 GH=

4
Sig Track

=
MKR Trace

A

Marker

CEHTER 2.437000 GHz SPAN 3.000 HHz
*RBY 3 kH=z *VBYW 3 kH= *5WP 1000 = *ATT 30d4B

1/2 . more
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Product : Mini PCI Card
Test Item : Density Data
Test Site : No.3 OATS
Test Mode Transmitter 54Mbps (Channel 11)
Frequency Measurement Level Required Limit
Ch 1 No. Result
annet ~o (MHz) (dBm) (dBm) esu
11 (54Mbps) 2462 -17.38 < 8dBm Pass
Figure Channel 11: 54Mbps
Tue 2004 Jul 13 16:52
REF 20.0 dBn HMKR 2 _461691 GHz
10dB/ fi_Max Posi B_Blank Hornm -17.38 dBm
Marker
MARKER

2.461691 GH=

Delta

=
Peak

Menu

4
Sig Track

M| OFF |

S
MKR Trace

A

CENTER 2.462000 GHz SPAN 3.000 MHz
*RBYW 3 kHz #*YBYW 3 kHz #5WP 1000 s  #ATT 30dB

1/2 ,more
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8.

EMI Reduction Method During Compliance Testing

No modification was made during testing.
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Attachment 1: EUT Test Photographs
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Attachment 1: EUT Test Setup Photographs

Front View of Conducted Test

Back View of Conducted Test
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Front View of Radiated Test

N
=

PR e .

Back View of Radiated Test
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Front View of Radiated Test (Horn)

Back View of Radiated Test (Horn)
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Attachment 2: EUT Detailed Photographs
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Attachment 2 : EUT Detailed Photographs
(1) EUT Photo

(2) EUT Photo
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(3) EUT Photo

A J:‘ Jlume g I 2
LI LT

(4) EUT Photo

U AR AAT TR RAT AR RARA RN AARY

i
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(5) EUT Photo

(6) EUT Photo
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(7) EUT Photo

(8) EUT Photo
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(9) EUT Photo

(10) EUT Photo
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(11) EUT Photo

(12) EUT Photo
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(13) EUT Photo

(14) EUT Photo
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(15) EUT Photo

(16) EUT Photo
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(17) EUT Photo

(18) EUT Photo
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RF Exposure Evaluation declaration

Product Name : Mini PCI Card
Model No : MS-6833A
FCC ID. : [4L-MS6833A

Applicant : MICRO-STAR INT’L Co., LTD
Address : No 69, Li-De st., Jung-He City, Taipei Hsien, Taiwan, R.O.C

Date of Receipt :  Jul. 02, 2004
Issued Date . Jul. 15,2004

Report No. : 047L030FI

The declaration results relate only to the samples calculated.
The declaration shall not be reproduced except in full without the written approval of QuieTek Corporation.
This report must not be used to claim product endorsement by NVLAP any agency of the U.S. Government
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1.1.

1.2

RF Exposure Evaluation
Limits

According to FCC 1.1310: The criteria listed in the following table shall be used to evaluate the
environment impact of human exposure to radio frequency (RF) radiation as specified in 1.1307(b)
LIMITS FOR MAXIMUM PERMISSIBLE EXPOSURE (MPE)

Frequency Range |Electric Field Magnetic Field Power Density Average Time
(MHz) Strength (V/m) Strength (A/m) (mW/cm?) (Minutes)
(A) Limits for Occupational/ Control Exposures
300-1500 - - F/300 6
1500-100,000 - - 5 6
(B) Limits for General Population/ Uncontrolled Exposures
300-1500 - - F/1500 6
1500-100,000 - - 1 30

F= Frequency in MHz

Friis Formula

Friis transmission formula: Pd = (Pout*G)/(4*pi*r?)

Where

Pd = power density in mW/cm’

Pout = output power to antenna in mW
G = gain of antenna in linear scale
Pi=3.1416

R = distance between observation point and center of the radiator in cm

Pd id the limit of MPE, 1 mW/cm® . If we know the maximum gain of the antenna and the total power
input to the antenna, through the calculation, we will know the distance r where the MPE limit is

reached.

Test Procedure

Software provided by client enabled the EUT to transmit and receive data at lowest, middle and
highest channel individually.
The temperature and related humidity: 18°Cand 78% RH.
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1.3. Test Result of RF Exposure Evaluation

Product Mini PCI Card
Test [tem RF Exposure Evaluation
Test Site No.3 OATS

Antenna Gain

Antenna Gain: The maximum Gain measured in fully anechoic chamber in linear scale.

(802.11b)
Output Power Into Antenna & RF Exposure Evaluation Distance (2.99dBi):

Output Power to Antenna Power Density at R =2.5 cm
Channel Frequency (MHz)
(mW) (mW/cm2)
1 2412.70 25.5270 0.6470
6 2437.70 28.9068 0.7327
11 2462.70 25.0035 0.6337
(802.11g)

Output Power Into Antenna & RF Exposure Evaluation Distance (2.99 dBi):

Output Power to Antenna Power Density at R =2.5 cm
Channel Frequency (MHz)
(mW) (mW/cm?2)
1 2412.70 24.2661 0.6151
6 2437.70 25.1768 0.6381
11 2462.70 25.1768 0.6381

The distance r (4™ column) calculated from the Fries transmission formula is far shorter than 2.5 cm

separation requirement.
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