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1 GENERAL INFORMATION

11. EUT Description

Product Name
Trade Name

Model No.

Working Voltage
FCCID

Frequency Range

Channel Number

Data Speed (IEEE 802.11b)

Type of Modulation

AntennaType
Antenna Gain
Channel Control

Power Adapter

Notebook P.C.

ASUS

A3400N, A3500N, A3800N, A3FOON, A3400Nc, A3500Nc, A3800NC,
A3FOONC

DC 3.3V

MSQB2100

2412MHz to 2462MHz

11

1Mbps, 2Mbps, 5.5Mbps, 11Mbps

DSSS

Connector

-0.3dBi

Auto

MFR: DELTA ELE, M/N: ADP-65DB REV.B

Cable Out: Non-Shielded, 1.8m., with one ferrite core bonded.
Power Cord: Shielded, 1.8m

Frequency of Each Channel:

Channel

Channel 1.
Channel 2:
Channel 3:
Channel 4:

Note:

Frequency
2412 MHz
2417 MHz
2422 MHz
2427 MHz

Channel Frequency Channel Frequency
Channel 5: 2432 MHz Channel 9: 2452 MHz
Channel 6: 2437 MHz Channel 10: 2457 MHz
Channel 7. 2442 MHz Channel 11: 2462 MHz
Channel 8: 2447 MHz

1. Thisdeviceisa2.4GHz Notebook P.C. included a 2.4GHz receiving function, a 2.4GHz
transmitting function.

2. Regardsto 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. Thesetests 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.
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1.2 Operational Description

EUT isaNotebook P.C. with 11 channels. This device provided four kinds of transmitting speed
1, 2,5.5and 11Mbps. The device of RF carrier is DQPSK, DBPSK and CCK (IEEE 802.11b).

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

This Notebook P.C., compliant with IEEE 802.11b is a high-efficiency Wireless LAN adapter. It
allows your computer to connect to awireless network and to share resources, such asfiles or printers
without being bound to the network wires. Operation in 2.4GHz Direst Sequence Spread Spectrum
(DSSS) radio transmission, the Notebook P.C. Wired Equivalent Protection (WEP) agorithmis used.
In addition, its standard compliance ensures that it can communicate with any |EEE 802.11b network.

Test Mode: Mode 1: Transmitter 802.11b
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1.3. Tested System Datails

Thetypesfor al equipment, plus descriptions of al cables used in the tested system (including
inserted cards) are:

Product Manufacturer Model No. Seria No. Power Cord
(1) |Notebook PC DELL PPO1L N/A Non-Shielded, 1.8m
2 W/LAN Card LEMEL LM-WLC030 12310Q048877 N/A
Signal Cable Type Signal cable Description
A. N/A N/A

1.4. Configuration of tested System

Notebook P.C.

Notebook PC *|"""7
W/LAN Cad

E RN

1.5. EUT Exercise Softwar e

(1) Setup the EUT and simulators as shown on 1.4

(2) Turn on the power of all equipment.

(3) Notebook PC reads data from disk.

(4) Datawill be transmitting and receiving through EUT.

(5) Thetransmitted and receive status will be shown on the monitor.
(6) Repeat the above procedure (3) to (5)
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1.6. Test Facility

Ambient conditionsin the |aboratory:

[tems 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

Federa Communications Commission

FCC Engineering Laboratory
7435 Oakland Mills Road
Columbia, MD 21046
Reference 31040/SI T1300F2

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-Mail : service@quietek.com

d b

L/

0914
ILAC MRA

FS

Bﬂcﬂ?l.'_ *jT[FJj

=

IT
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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 Cdl. Remark

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

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

3 L.I.S.N. Kyoritsu KNW-407/8-1420-3 May, 2004 Peripherals
4 Pulse Limiter R& S ESH3-Z22 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 A
40cm
P
ooo Load EUT 4
- Qoo I NI
N LISN© /@ LISN

e —
AN 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
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2.4.

2.5.

Test Procedure

The EUT and simulators are connected to the main power through aline 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 : Notebook P.C.
Test Item : Conducted Emission Test
Power Line : Linel
Test Mode Mode 1: Transmitter 802.11b-CHO1
Frequency Cable LISN Reading Emission Limits
Loss Factor Leve Leve
MHz dB daB dBuv dBuv dBuv
Quasi-Peak
& 0.205 0.60 0.10 50.29 50.99 63.42
0.275 0.60 0.10 45.88 46.58 60.97
0.478 0.60 0.10 39.67 40.37 56.37
0.547 0.60 0.10 37.26 37.96 56.00
5.755 0.60 0.18 32.06 32.84 60.00
15.699 0.87 0.36 30.87 32.10 60.00
Average
0.205 0.60 0.10 43.90 44.60 53.41
& 0.275 0.60 0.10 43.70 44.40 50.97
0.478 0.60 0.10 38.90 39.60 46.37
0.547 0.60 0.10 33.60 34.30 46.00
5.755 0.60 0.18 26.70 27.48 50.00
15.699 0.87 0.36 27.90 29.13 50.00
Note:

1. All Reading Levels are Quasi-Peak value.
2.“ * " meansthis dataisthe worst emission level.
3. Emission Level = Reading Level + LISN Factor + Cable Loss.
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Product : Notebook P.C.
Test Item : Conducted Emission Test
Power Line : Line2
Test Mode Mode 1: Transmitter 802.11b- CHO1
Frequency Cable LISN Reading Emission Limits
Loss Factor Leve Leve
MHz dB dB dBuv dBuv dBuv
Quasi-Peak
& 0.205 0.60 0.10 48.96 49.66 63.42
0.341 0.60 0.10 44.38 45.08 59.17
0.409 0.60 0.10 43.16 43.86 57.66
0.478 0.60 0.10 39.69 40.39 56.37
5.412 0.60 0.17 34.08 34.85 60.00
15.080 0.90 0.35 32.02 33.27 60.00
Average
0.205 0.60 0.10 43.60 44.30 53.41
& 0.341 0.60 0.10 41.50 42.20 49.18
0.409 0.60 0.10 38.60 39.30 47.67
0.478 0.60 0.10 38.30 39.00 46.37
5.412 0.60 0.17 29.33 30.10 50.00
15.080 0.90 0.35 26.90 28.15 50.00
Note:

1. All Reading Levels are Quasi-Peak value.
2.“ * " meansthis dataisthe worst emission level.
3. Emission Level = Reading Level + LISN Factor + Cable Loss.
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Product : Notebook P.C.
Test Item : Conducted Emission Test
Power Line : Linel
Test Mode Mode 1: Transmitter 802.11b- CHO6
Frequency Cable LISN Reading Emission Limits
Loss Factor Leve Leve
MHz dB daB dBuv dBuv dBuv
Quasi-Peak
& 0.205 0.60 0.10 49.41 50.11 63.42
0.275 0.60 0.10 45.68 46.38 60.97
0.340 0.60 0.10 43.72 44.42 59.20
0.409 0.60 0.10 4351 44.21 57.67
5.412 0.60 0.17 33.90 34.67 60.00
14.943 0.89 0.34 30.78 32.02 60.00
Average
0.205 0.60 0.10 43.30 44.00 53.41
& 0.275 0.60 0.10 43.60 44.30 50.97
0.340 0.60 0.10 40.70 41.40 49.20
0.409 0.60 0.10 39.50 40.20 47.67
5.412 0.60 0.17 29.90 30.67 50.00
14.943 0.89 0.34 25.20 26.44 50.00
Note:

1. All Reading Levels are Quasi-Peak value.
2.“ * " meansthis dataisthe worst emission level.
3. Emission Level = Reading Level + LISN Factor + Cable Loss.
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Product : Notebook P.C.
Test Item : Conducted Emission Test
Power Line : Line2
Test Mode Mode 1: Transmitter 802.11b-CHO6
Frequency Cable LISN Reading Emission Limits
Loss Factor Leve Leve
MHz dB dB dBuv dBuv dBuv
Quasi-Peak
0.205 0.60 0.10 48.56 49.26 63.42
0.275 0.60 0.10 45.03 45.73 60.97
0.341 0.60 0.10 44.08 44.78 59.17
& 0.412 0.60 0.10 43.79 44.49 57.61
5.474 0.60 0.17 30.60 31.37 60.00
15.345 0.89 0.35 30.78 32.02 60.00
Average
0.205 0.60 0.10 43.30 44.00 53.41
0.275 0.60 0.10 42.80 43.50 50.97
& 0.341 0.60 0.10 41.40 42.10 49.18
0.412 0.60 0.10 39.20 39.90 47.61
5.474 0.60 0.17 21.10 21.87 50.00
15.345 0.89 0.35 26.60 27.84 50.00
Note:

1. All Reading Levels are Quasi-Peak value.
2.“ * " meansthis dataisthe worst emission level.
3. Emission Level = Reading Level + LISN Factor + Cable Loss.
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Product : Notebook P.C.
Test Item : Conducted Emission Test
Power Line : Linel
Test Mode Mode 1: Transmitter 802.11b -CH11
Frequency Cable LISN Reading Emission Limits
Loss Factor Leve Leve
MHz dB daB dBuv dBuv dBuv
Quasi-Peak
0.205 0.60 0.10 49.11 49.81 63.42
0.275 0.60 0.10 45.66 46.36 60.97
0.341 0.60 0.10 44.42 45.12 59.17
& 0.412 0.60 0.10 43.99 44.69 57.61
5.615 0.60 0.18 31.89 32.67 60.00
15.550 0.87 0.36 31.09 32.32 60.00
Average
0.205 0.60 0.10 43.20 43.90 53.41
0.275 0.60 0.10 43.16 43.86 50.97
& 0.341 0.60 0.10 41.50 42.20 49.18
0.412 0.60 0.10 39.90 40.60 47.61
5.615 0.60 0.18 26.20 26.98 50.00
15.550 0.87 0.36 27.30 28.53 50.00
Note:

1. All Reading Levels are Quasi-Peak value.
2.“ * " meansthis dataisthe worst emission level.
3. Emission Level = Reading Level + LISN Factor + Cable Loss.
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Product : Notebook P.C.
Test Item : Conducted Emission Test
Power Line : Line2
Test Mode Mode 1: Transmitter 802.11b—-CH11
Frequency Cable LISN Reading Emission Limits
Loss Factor Leve Leve
MHz dB dB dBuv dBuv dBuv
Quasi-Peak
0.205 0.60 0.10 48.27 48.97 63.41
0.274 0.60 0.10 45.16 45.86 61.00
0.342 0.60 0.10 44.22 44.92 59.17
& 0.412 0.60 0.10 43.73 44.43 57.61
5.275 0.60 0.17 33.50 34.27 60.00
15.072 0.90 0.35 31.86 33.11 60.00
Average
0.205 0.60 0.10 43.30 44.00 53.41
& 0.274 0.60 0.10 43.10 43.80 51.00
0.342 0.60 0.10 41.00 41.70 49.15
0.412 0.60 0.10 39.20 39.90 47.61
5.275 0.60 0.17 30.00 30.77 50.00
15.072 0.90 0.35 27.60 28.85 50.00
Note:

1. All Reading Levels are Quasi-Peak value.
2.“ * " meansthis dataisthe worst emission level.
3. Emission Level = Reading Level + LISN Factor + Cable Loss.
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3.

3.1

3.2

3.3.

3.4.

Peak Power Output

Test Equipment

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

Equipment Manufacturer  Model No./Seria No. Last Cal.

X Spectrum Analyzer Advantest R3162 / 100803480 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 M easurement

RF Cable
EUT D:D Spectrum
Analyzer
SMA
Connecter

Limits

The maximum peak power shall be less 1 Waitt.

Uncertainty

The measurement uncertainty isdefined as + 1.27 dB
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3.5. Test Result of Peak Power Output

Product : Notebook PC.

Test Item X Peak Power Output Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmitter 802.11b

Data Speed: 11Mbps

Channel No. | Frequency (MHz)| Measurement Required Limit Result

1 2412.00 19.18 dBm 1Watt= 30 dBm Pass

6 2437.00 18.11 dBm 1Watt= 30 dBm Pass

11 2462.00 16.84 dBm 1Watt= 30 dBm Pass

11Mbps-CHO1 11Mbps-CH 06
Tue 2004 May 18 11:07 Tue 2004 Hay 18 11:09
REF 20.0 dBm DL 19.2 dBm MKR 2.4120 GHz REF 20.0 dBm DL 18.1 dBm MKR 2.4370 GHz
10dB/ A_Max Smpl B_Blank HNorm 9.63 dBm 10dB,/ A_Max Posi_B_Blank Horm 7.93 dBm
Harker Harker

MARKER

2.4120 GH=

2.4370. GH=

= Jatin

[ \\ F / \\

‘N‘ ;

E N = N
Peak Peak
/ ViR R \\ Henu /W W,_\ Menu
B )
Sig Track e, Sig Track
by "
B S
MKR Trace MKR Trace
b Lo
B €
Harker ‘ Marker
CENTER 2.4120 GHz SPAN 100.0 HHz | OFF CENTER Z.4370 GHz SPAN 100.0 MHz OFF
FREW 1 MHz *VBW 1 HHz *SWP 500 ms_ *ATT 30dB FREW 1 MHz *VBW 1 MHz *SWP 500 ms_ *ATT 30dB
TOTAL POWER {(RMS Detection) (100/100} 7 N TOTAL POWER (RMS Detection) (100/100) 7 N
19.18 dBm 1/2,more 18.11 dBm 1/2,more

11Mbps-CH11
Tue 2004 Hay 18 11:11

REF 20.0 dBn DL 16.8 dBm HKR 2.4620 6Hz
10dB/ A_Max PosiB_Blank HNorm 6.68 dBm

2. 4620 GH

T

B

B
Peak
w_\ Henu
Sig Track
. e I
=
HKR Trace
A .
B
‘ Harker
CENTER 2.4620 GHz SPAN 100.0 MHz OFF
[*RBW 1 MHz #VBW 1 HMHz #SWP 500 ms_ *ATT 30dB
TOTAL POWER _ (RMS Detection) (100/100) 7 N
16.84 dBm 1/2,more
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4, Radiated Emission
4.1. Test Equipment
The following test equipment are used during the radiated emission test:
Test Site Equipment Manufacturer ~ Model No./Seria 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 ETS 3115/ 0005-6160 Jul., 2003
X Pre-Amplifier QTK QTK-AMP-01/ 0001 Jul., 2003
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.
4.2. 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.

i

[Fully soldered Metal Ground || To Controlleri

Test
Receiver

| To Receiverl
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< I o | q
|« 3m a
FRP Dome
The height of board
band or Dipole Antenna
was scanned from 1M
H to 4M.
i The distance between
i antenna and turn table
| EUT | ; was 3M regards to the
. . standard adopted.
80cm| : ]
. o) O
| I_%ll ToReceiver|_| Pre-
Amolifier
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 limitsin
paragraph 15.209, whichever is the lesser attenuation.

FCC Part 15 Subpart C Paragraph 15.209(a) Limits
Freduency uV/m @3m dBuV/m@3m
30-88 100 40
88-216 150 43.5
216-960 200 46
Above 960 500 54

Remarks: 1. RF Voltage (dBuV) = 20 log RF Voltage (uV)
2. Inthe 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 aturn 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 antennato 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 isdefined as + 3.8 dB above 1GHz as + 3.9dB
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4.6. Test Result of Radiated Emission

Product : Notebook P.C.

Test Item : Harmonic Radiated Emission Data
Test Site : No.3 OATS

Test Mode Mode 1: Transmitter 802.11b—CHO1

Frequency CableProbe PreAMP Reading Emission Margin Limit

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

4824.000 4.23 3121 34.68 44.25 4501 2899 74.00
7236.000 5.63 3587 34.99 4438 50.89 2311 74.00
9648.000 7.00 37.84 3510 43.74 5348 20.52 74.00
12060.00 840 38.62 3414 38.04 5091 23.09 74.00

Average Detector

Vertical
Peak Detector

4824.000 4.23 3121 34.68 43.80 4456 2944 74.00
7236.000 5.63 3587 34.99 44.83 51.34 22.66 74.00
9648.000 7.00 37.84 3510 43.85 5359 2041 74.00
12060.00 840 38.62 3414 37.80 50.67 23.33 74.00

Average Detector

Note:

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

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

Receiver setting (AV G 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.

akr WP
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Product : Notebook P.C.

Test Item : Harmonic Radiated Emission Data
Test Site ; No.3 OATS

Test Mode  : Mode 1: Transmitter 802.11b—CHO06

Frequency CableProbe PreAMP Reading Emission Margin Limit

Loss Factor Level Level
MHz d dB/m dB dBuv dBuvV/m dB dBuV/m
Horizontal
Peak Detector

4874.000 4.26 31.37 3469 43.72 44.67 2933 74.00
7311.000 5.67 36.00 3501 44.00 50.66 23.34 74.00
9748.000 7.06 3790 3510 4325 5311 20.89 74.00
12185.00 847 38.65 34.09 37.37 5040 23.60 74.00

Aver age Detector

Vertical
Peak Detector

4874.000 4.26 31.37 3469 43.15 4410 29.90 74.00
7311.000 5.67 36.00 3501 4323 49.890 2411 74.00
9748.000 7.06 3790 3510 4340 53.26 20.74 74.00
12185.00 847 38.65 34.09 37.90 50.93 23.07 74.00

Aver age Detector

Note:

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.

ok wNE
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Product : Notebook P.C.

Test Item : Harmonic Radiated Emission Data
Test Site : No.3 OATS

Test Mode Mode 1: Transmitter 802.11b—CH11

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 4.31 3143 34.69 44.06 4511 28.89 74.00
7386.000 5.72 36.12 35.02 43.63 5045 2355 74.00
9848.000 7.13 38.00 3507 4317 53.23 20.77 74.00
12310.00 853 38.68 3403 3743 50.61 23.39 74.00

Aver age Detector

Vertical
Peak Detector

4924.000 4.31 3143 34.69 43.02 4407 29.93 74.00
7386.000 5.72 36.12 3502 4319 50.01 23.99 74.00
9848.000 7.13 38.00 3507 4352 53.58 2042 74.00
12310.00 853 38.68 3403 37.30 5048 2352 74.00

Aver age Detector

Note:

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

Receiver setting (AV G 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.

ok wNE
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Product : Notebook P.C.

Test Item : Genera Radiated Emission Data
Test Site : No.3 OATS

Test Mode Mode 1: Transmitter 802.11b -CHO1

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

Horizontal:
377.260 266 1402 000 25.32 42.00 4.00 46.00
417.030 2.87 1579 000 23.06 41.71 4.29 46.00
431580 293 1581 000 22.90 41.64 4.36 46.00
500450 330 1636 0.00 2205 41.71 4.29 46.00
* 527610 344 1657 000 2212 42.13 3.87 46.00
755560 4.61 1892 0.00 1847 42.00 4.00 46.00

Vertical:
377260 266 1481 0.00 2444 4191 4.09 46.00
431580 293 17.33 0.00 2111 41.38 4.62 46.00
467470 312 1655 0.00 21.58 41.26 4.74 46.00
498510 328 1630 0.00 2234 4191 4.09 46.00
* 534400 346 1729 000 21.25 42.00 4.00 46.00
755560 461 2057 0.00 1510 40.28 5.72 46.00

Note:
1. All Readings below 1GHz are Quasi-Peak, above are average value.
2.% * 7 meansthis datais the worst emission level.
3. Emission Level = Reading Level + Probe Factor + Cable Loss.
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Product : Notebook P.C.

Test Item : Genera Radiated Emission Data
Test Site : No.3 OATS

Test Mode Mode 1: Transmitter 802.11b —CHO06

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

Horizontal:

* 377260 266 1402 000 25.15 41.83 4.17 46.00
417030 2.87 1579 000 23.01 41.66 4.34 46.00
531490 345 1661 0.00 21.30 41.36 4.64 46.00
755560 461 1892 0.00 17.55 41.08 492 46.00
864.200 516 19.72 0.00 16.27 41.16 4.84 46.00
959.260 566 20.14 0.00 1555 41.34 4.66 46.00

Vertical:
35820 0.90 1548 0.00 19.49 35.87 4.13 40.00
* 431580 293 1733 000 21.88 42.15 3.85 46.00
498,510 328 16.30 0.00 2257 42.14 3.86 46.00
531490 345 1717 0.00 21.18 41.80 4.20 46.00
593570 3.77 19.76 0.00 1598 39.50 6.50 46.00
755560 461 2057 0.00 1435 39.53 6.47 46.00

Note:
1. All Readings below 1GHz are Quasi-Peak, above are average value.
2. * 7 meansthis dataisthe worst emission level.
3. Emission Level = Reading Level + Prabe Factor + Cable Loss.
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Product : Notebook P.C.

Test Item : Genera Radiated Emission Data

Test Site : No.3 OATS

Test Mode Mode 1: Transmitter 802.11b -CHO011

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

Horizontal:
377260 266 1402 000 24.67 41.35 4.65 46.00
417.030 287 1579 000 23.35 42.00 4.00 46.00
531490 345 1661 0.00 21.36 41.42 458 46.00
755560 4.61 1892 0.00 18.19 41.72 4.28 46.00
* 864200 516 19.72 000 17.25 42.14 3.86 46.00
959.260 566 2014 0.00 15.69 41.48 452 46.00

Vertical:
378230 266 1483 0.00 2354 41.04 4.96 46.00
* 431580 293 1733 000 21.85 4212 3.88 46.00
467470 312 1655 0.00 20.10 39.78 6.22 46.00
501420 330 1626 0.00 2255 4211 3.89 46.00
534400 346 1729 0.00 2043 41.18 4.82 46.00
593570 3.77 19.76 0.00 1848 42.00 4.00 46.00

Note:
1. All Readings below 1GHz are Quasi-Peak, above are average value.
2.% * 7 meansthis datais 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 Recelver 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 HornAntenna 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 M easurement:

RF Cable
EUT D:D Spectrum
Analyzer
SMA
Connecter
RF Radiated M easurement:
le I a1 N
™~ 3m |
FRP Dome

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

H to 4M.

i The distance between

i antenna and turn table

EUT : was 3M regards to the 2
. standard adopted.
80cm| ]
: o) O
| %l ToReceiver|__| Pre-
Amolifier

ll ll
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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 aturn 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 antennato 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
C63.4:20010n 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 isdefined as = 1 MHz
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5.6. Test Result of Band Edge

Product : Notebook P.C.

Test Item : Band Edge Data

Test Site : No.3 OATS

Test Mode Mode 1: Transmitter 802.11b

RF Radiated M easurement:

Frequency Required Limit
Channel No. (MH2) (dBo) Result
1 (Horizontal) <2400 >20 Pass
1 (Vertical) <2400 >20 Pass
Figure Channel 1: (Horizontal)
0 Aglewl GILTLE My 15 2004
Fhrd 21,7963 GHz
E-I-I La7 dEpl ailiran 18 45 9T Byl
L9 ;
o I
-«
= ’
EEr .
£ t GHz
Hv
iy 2.3 BHE oon A0 e
aFal BE 18 kHz _ SUEH L) bH2 WS PR wh C4B] peid
R 3 e BH
{ Frea T30 Bl 38 -
Fr LIREN BH: FLET di

Figure Channel 1: (Vertical)
i begesl  BIDLE May 19, 2084 :lﬂ,m
Hhrd 2,393 GHz
Baf LET dEpd afiiran 19 45 -6 dEuk
Past - ||$ala¢:l1ﬂlf
(1] - e
1a
b 4 |
P !
Marker
2 GHz
pill
- H
iar 2 BHE non 2N b
aFay BH LP9 LH: sUEH LB} BH:  siwwep SP9 ms (A0 peud || Marker Table
Furkar  [racs Triss ¥, Fl=H [T LI} Lk
1 trag 24340 Wir 3447 i
2 Frao 1 4REE SAr TRERTT
] Froay SREE FLIE gl
Frosy £ IRET Bz REAE il Herkar AROR
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Product Notebook P.C.
Test Item Band Edge Data
Test Site No.3 OATS
Test Mode Mode 1: Transmitter 802.11b
RF Radiated Measurement (Peak):
Frequency | Reading Level | Emission Level | Peak Limit | Arerage Limit
Channel No. | = \114) (dBuV) (@Buw/m) | (@Buv/m) | (dBuvim) | REUI
11(Horizontal) | 2495.000 51.79 47.24 74.00 54.00 Pass
11(Vertica) 2486.000 57.95 53.40 74.00 54.00 Pass
RF Radiated Measurement (Average):
Frequency | ReadingLevel | Emission Level | Peak Limit | ArerageLimit
Channel No. | \1117) (dBuV) (@Buv/m) | (dBuv/m) | (dBuvim) | Result
11(Horizontal) -- -- -- 74.00 54.00 Pass
11(Vertica) - - -- 74.00 54.00 Pass
Figure Channel 11. (Horizontal)
U bAgiewl BIITEC Ma F.
Raf LA? Bl ailican N A5 21,70 By Salpet Marted
o 2 N
1a
& | | | | "Hlﬂlil' Trace
I I 1 e Bazdout
Harker ameiey
. ik "
iy A3 B ron A6 b
shau BH | FHz _ =UEH L HBz sSwiap 508 ma (401 peur || MATker Talfllllgl
e e w13 e il =
; Froa T G
L] ::n: E"dﬂi Bk :-I..': J:.ﬂ.l Har ks B OI
Figure Channel 11. (Vertical)
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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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6.1.

6.2.

6.3.

6.4.

Occupied Bandwidth

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 R3162 /100803480 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
RF Cable
EUT D:D Spectrum
Analyzer
SMA
Connecter
Limits

The minimum bandwidth shall be at |east 500kHz.

Uncertainty

The measurement uncertainty isdefined as = 1.27 dB
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6.5. Test Result of Occupied Bandwidth
Product Notebook P.C.
Test Item Occupied Bandwidth Data
Test Site No0.3 OATS
Test Mode Mode 1: Transmitter 802.11b (Channel 1)
Frequency M easurement Level Required Limit
Channel No. (MH2) (KH2) (kH2) Result
1 (11Mbps) 2416.70 9850 >500 Pass
Figure Channel 1: 11Mbps
Tue 2004 May 18 11:20
REF 20.0 dBm DL -6.4 dBm HKR 2.41670 GHz
1048/ A_Max Posi B_Blank Horn -5.88 dBn
Hulti HKR
MARKER 1 N
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(& L e i
'”ﬂﬁﬁ Setup
b 2
e HWMW MKR List
- ] m
<]
Peak List
CENTER 2.41200 GHz SPAN 50.00 MHz Level
#*RBYW 100 kHz #YBYW 100 kHz #*5WP 500 ms  #ATT 30dB
= = =
Hulti Marker List beak List
1: 2.40990 GHz -0.36 dBm Freq
2: 2.40685 GHz -6.36 dBm
3: 2. 41670 GHz -5.88 dBm
4:
h:
b:
7
8:
9: Q
. 7
lg: Multi MKR
OFF
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Product : Notebook P.C.
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmitter 802.11b (Channel 6)
Frequency M easurement Level Required Limit
Channel No. (MH2) (KH2) (kH2) Result
6 (11Mbps) 2442.40 11550 >500 Pass
Figure Channel 6: 11Mbps
Tue 2004 May 18 11:17
REF 20.0 dBm DL -6.5 dBm HKR 2.44240 GH=z
10dB/ A_Hax Posi B_Blank HNorm -6.27 dBm
Hulti HKR
MARKER 1 ] N
P L R . N , B G"H'Eg W”@%?WWI\WE Multi MKR
T TR Setup
Nt S
H HH =
. MKR List
R e L T
o] | O
=
Peak List
CENTER 2.43700 GHz SPAN 50.00 MHz Level
#RBY 100 kHz #VYBW 100 kHz #*S5WP 500 ms #ATT 30dB
Hulti Marker List 4 .
Peak List

1: 2.43490 GHz ~0.55 dBn Freq

2 2.43085 GHz -6.73 dBn

3 2.44240 GHz =-6.27 dBn

4:

h:

6:

7

8:

9: N
lgf Multi MKR

OFF
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Product Notebook P.C.
Test Item Occupied Bandwidth Data
Test Site No.3 OATS
Test Mode Mode 1: Transmitter 802.11b (Channel 11)
Frequency M easurement Level Required Limit
Channel No. (MH2) (KH2) (kH2) Result
11 (11Mbps) 2467.40 11550 >500 Pass
Figure Channel 11: 11Mbps
Tue 2004 May 18 11:14
REF 20.0 dBm DL -7.5 dBm HKR 2.46740 GHz
1048/ fi_Max Posi B_Blank Horn =7.38 dBn
Hulti MKR
MARKER 1 ] %
246740 GHE 2 wbwrvpng Maltl M
E 'ﬁﬂ“ Setup
H ‘1 =
MKR List
e A Ly LT
e oo || A OEE ]
2
Peak List
CENTER 2.45200 GHz SPAN 50.00 MHz Level
#RBYW 100 kHz #YBW 100 kHz #5WP 500 ms #ATT 30dB
= = =
Hulti Marker List | beak List
1: 2.45990 GHz -1.46 dBm Freq
2: 2.45585 GHz =1.62 dBm
3: 2.46740 GHz -7.38 dBm
4q:
h:
G:
7
8:
9: Q
. 7
lg: Multi MKR
OFF
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7.

7.1.

1.2.

7.3.

7.4.

Power Density
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 R3162 /100803480 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
RF Cable
EUT T Spectrum
Analyzer
SMA
Connecter
Limits

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

Uncertainty

The measurement uncertainty isdefined as = 1.27 dB
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7.5.

Test Result of Power Density

Product Notebook P.C.

Test Item Power Density Data

Test Site No0.3 OATS

Test Mode Mode 1: Transmitter 802.11b (Channel 1)

Frequency Measure Level Limit

Channel No. (MH2) (dBm) (dBm) Result

1 (11Mbps) 2412.510 -7.53 < 8dBm Pass
Figure Channel 1: 11Mbps

Tue 2004 May 18 11:39

REF 20.0 dBm MKR 2.412510 GH=z
1048/ fi_Max Posi B_Blank Horn =7.53 dBn
MARKER
2.812510 GH=
I I 1 | 1 1
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| ' Il I i1l
4
Sig Track
=
MER Trace
A W
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Product Notebook P.C.
Test Item Power Density Data
Test Site No0.30ATS
Test Mode Mode 1: Transmitter 802.11b (Channel 6)
Frequency M easurement Level Required Limit
Channel No. Result
annet o (MH2) (dBm) (dBm) =
6 (11Mbps) 2437.510 -7.92 < 8dBm Pass
Figure Channel 6: 11Mbps
Tue 2004 May 18 11:57
REF 20.0 dBm MER 2.437510 GHz
10dB/ fi_Hax Posi B_Blank HNorm =7.92 dBm
MARKER
2.484375180 GH=
z
Delta
1 I 1
| = 3
Wabo i b 1Lk b i L Peak
| Ll il Menu
I 4
Sig Track
M| OFF |
=
HKR Trace
N
Harker
CENTER 2.437000 GH=z SPAN 3.000 MHz 1/2 ,more
#RBY 3 kH=z #VBYW 3 kH=z #5WP 1000 s #ATT 30dB
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Product Notebook P.C.
Test Item Density Data
Test Site No.3 OATS
Test Mode Mode 1: Transmitter 802.11b (Channel 11)
Frequency Measurement Level Required Limit
Channel No. (MH2) (dBm) (dBm) Result
11 (11Mbps) 2462.510 -8.70 < 8dBm Pass
Figure Channel 11: 11Mbps
Tue 2004 Hay 18 13:05
REF 20.0 dBm MKR 2.462510 GHz
10dB/ f_Max Posi B_Blank Horm -5.70 dBm
Harker
MARKER
2.4625180 GH=

4
Sig Track

*RBYW 3 kH=z

CENTER 2.462000 GHz
*WBW 3 kH=z

SPAN 3.000 MHz

*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

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
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(4) EUT Photo
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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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(12) 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
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(18) EUT Photo
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(19) EUT Photo

(20) EUT Photo
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(21) EUT Photo

(22) EUT Photo
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(23) EUT Photo

S

mm

T
T

]

=

4 4y
!
41083
)

1:=PE,A9775$Q15

14 @ W L]
¥ —_— ..

LARRRRERRIRRRERSRORRabungMnnUARRARERRARORMMRRARANKER (11 1

Page: 12 of 12 Version:1.0



