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GENERAL INFORMATION

EUT Description

Product Name : Notebook P.C.

Trade Name : ASUS

FCCID. : MSQA2HWM3B2100

Moddl No. : A2400H, A2400L, A2500H, A2500L, A2800H, A2800L, A2400, A2500,
A2800

Frequency Range 1 2412MHz to 2462MHz

Channel Number 1

Chip Rate . IMbps, 2Mbps, 5.5Mbps, 11Mbps

Type of Modulation : DSSS

Antennatype : Connector

Antenna Gain . -0.3dBi

Channel Control . Connector

MFR: LITEON, M/N: PA-1121-02
Input: AC 100-240V, 50/60Hz, 2A
: Output: DC19V, 6.3A
Cable Out: Non-Shielded, 1.8m, with two ferrite cores bonded.
Power Cord: Non-Shielded, 1.8m

Power Adapter

Frequency of Each Channel:
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

Note:
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.
4. Thisdeviceisacomposite device in accordance with Part 15 regulations. The function receiving
was measured and made atest report that the report number is 043L 084F under Declaration of
Conformity.

Test Mode: Mode 1: Transmitter
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1.2 Operational Description

EUT isaNotebook P.C. with wireless LAN adapter. This device provided 11 channels and four
kind of transmitting speed 1,2,5.5 and 11Mbps. The device of RF carrier isDQPSK, DB PSK and
CCK.

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

This Notebook P.C. isan |IEEE 802.11b 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. transfers data at speeds up to 64/128-bit Wired Equivaent Protection (WEP)
algorithmis used. In addition, its standard compliance ensures that it can communicate with any
802.11b network.
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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. Serial No. FCCID Power Cord
(1) |Notebook PC DELL PPO1L N/A DoC Non-Shielded, 1.8m
(2) W/LAN Card LEMEL LM-WLCO030 1231Q048877 |H8NWLCO030 [N/A
Signal Cable Type Signal cable Description
A. N/A N/A
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14. Configuration of tested System

EUT

Notebook P.C.

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

(\;Vill:Ailgl C[ﬁ Notebook
| ad

e @

[ .

15. EUT Exercise Softwar e

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

(2) Turn on the power of al 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:  June 22, 2001 File on d b
Federal Communications Commission
FCC Engineering Laboratory
7435 Oakland Mills Road q P

Columbia, MD 21046 0914
Reference 31040/SIT1300F2 ILAC MRA

July 03, 2001 Accreditation on NVLAP

NVLAP Lab Code: 200533-0 @
Site Name: Quietek Corporation

Site Address: No. 5-22, Ruei-Shu Valley, Ruei-Ping Tsuen, - ;
Lin-Kou Shiang, Taipei, Dﬂq:'-,u'?ll .',rfj [FJ
Tawan, R.O.C. , ‘“J ‘._'L'._

TEL: 886-2-8601-3788 / FAX : 886-2-8601-3789
E-Mail : service@quietek.com
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2.

2.1

2.2.

2.3.

Conducted Emission

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, 2003

2 L.I.SN. R&S ESH3-75/825016/6 May, 2003 EUT

3 L.I.S.N. Kyoritsu KNW-407/8-1420-3 May, 2003 Peripherals
4 Pulse Limiter R&S ESH3-Z2 May, 2003

5 No.1 Shielded Room N/A

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

Test Setup

Test Receiver

Q
ooo
- Qnnn

L oad

EUT

N

LISNg

/. ///////< 4

LISN

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.

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.
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2.5. Test Result of Conducted Emission

Product : Notebook P.C.
Test Item : Conducted Emission Test
Power Line : Linel
Test Mode Mode 1: Transmitter -CHO1
Frequency Cable LISN Reading Emission Limits
Loss Factor Leve Leve
MHz dB daB dBuv dBuv dBuv
Quasi-Peak
0.170 0.60 0.10 37.83 38.53 64.98
0.242 0.60 0.10 35.90 36.60 62.03
0.315 0.60 0.10 40.38 41.08 59.85
0.388 0.60 0.10 33.85 34.55 58.10
0.463 0.60 0.10 32.67 33.37 56.63
& 0.627 0.60 0.10 36.68 37.38 56.00
Average
0.170 0.60 0.10 32.10 32.80 54.98
0.242 0.60 0.10 34.00 34.70 52.03
& 0.315 0.60 0.10 38.70 39.40 49.85
0.388 0.60 0.10 32.30 33.00 48.10
0.463 0.60 0.10 30.30 31.00 46.63
0.627 0.60 0.10 34.30 35.00 46.00
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 - CHO1
Frequency Cable LISN Reading Emission Limits
Loss Factor Leve Leve
MHz dB dB dBuv dBuv dBuv
Quasi-Peak
0.150 0.60 0.10 41.06 41.76 66.00
0.237 0.60 0.10 35.82 36.52 62.18
0.311 0.60 0.10 35.98 36.68 59.94
0.390 0.60 0.10 39.30 40.00 58.06
0.464 0.60 0.10 34.60 35.30 56.63
& 0.629 0.60 0.10 38.61 39.31 56.00
Average
0.150 0.60 0.10 37.30 38.00 56.00
0.237 0.60 0.10 33.20 33.90 52.18
0.311 0.60 0.10 33.30 34.00 49.94
0.390 0.60 0.10 38.50 39.20 48.06
0.464 0.60 0.10 32.00 32.70 46.63
& 0.629 0.60 0.10 37.20 37.90 46.00
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 - CHO6
Frequency Cable LISN Reading Emission Limits
Loss Factor Leve Leve
MHz dB daB dBuv dBuv dBuv
Quasi-Peak
0.150 0.60 0.10 41.59 42.29 66.00
0.235 0.60 0.10 35.96 36.66 62.27
0.313 0.60 0.10 38.69 39.39 59.90
0.386 0.60 0.10 33.35 34.05 58.14
0.464 0.60 0.10 32.49 33.19 56.62
& 0.629 0.60 0.10 36.90 37.60 56.00
Average
0.150 0.60 0.10 37.10 37.80 56.00
0.235 0.60 0.10 32.40 33.10 52.27
0.313 0.60 0.10 37.80 38.50 49.90
0.386 0.60 0.10 29.40 30.10 48.14
0.464 0.60 0.10 29.50 30.20 46.62
& 0.629 0.60 0.10 35.40 36.10 46.00
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 -CHO6
Frequency Cable LISN Reading Emission Limits
Loss Factor Leve Leve
MHz dB dB dBuv dBuv dBuv
Quasi-Peak
0.150 0.60 0.10 41.21 41.91 66.00
0.239 0.60 0.10 36.05 36.75 62.14
0.314 0.60 0.10 36.06 36.76 59.87
0.387 0.60 0.10 39.34 40.04 58.12
0.465 0.60 0.10 34.66 35.36 56.60
& 0.625 0.60 0.10 39.37 40.07 56.00
Average
0.150 0.60 0.10 36.90 37.60 56.00
0.239 0.60 0.10 33.80 34.50 52.14
0.314 0.60 0.10 35.60 36.30 49.87
0.387 0.60 0.10 36.80 37.50 48.12
0.465 0.60 0.10 32.30 33.00 46.60
& 0.625 0.60 0.10 34.80 35.50 46.00
Note:

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

Page: 14 of 42 Version:1.0



QuieTek Report No. 043L 084F

Product : Notebook P.C.
Test Item : Conducted Emission Test
Power Line : Linel
Test Mode Mode 1: Transmitter —CH11
Frequency Cable LISN Reading Emission Limits
Loss Factor Leve Leve
MHz dB daB dBuv dBuv dBuv
Quasi-Peak
0.154 0.60 0.10 41.88 42.58 65.79
0.235 0.60 0.10 37.59 38.29 62.27
0.314 0.60 0.10 40.63 41.33 59.87
0.395 0.60 0.10 34.20 34.90 57.95
0.470 0.60 0.10 33.69 34.39 56.51
& 0.630 0.60 0.10 39.33 40.03 56.00
Average
0.154 0.60 0.10 39.20 39.90 55.79
0.235 0.60 0.10 36.10 36.80 52.27
0.314 0.60 0.10 38.80 39.50 49.87
0.395 0.60 0.10 32.30 33.00 47.95
0.470 0.60 0.10 30.70 31.40 46.51
& 0.630 0.60 0.10 36.30 37.00 46.00
Note:

1. All Reading Levels are Quasi-Peak value.
2.“ * " meansthisdataisthe 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 -CH11
Frequency Cable LISN Reading Emission Limits
Loss Factor Leve Leve
MHz dB dB dBuv dBuv dBuv
Quasi-Peak
0.158 0.60 0.10 43.43 44.13 65.58
0.238 0.60 0.10 37.65 38.35 62.17
0.313 0.60 0.10 40.14 40.84 59.90
0.390 0.60 0.10 33.53 34.23 58.06
& 0.630 0.60 0.10 39.07 39.77 56.00
0.709 0.60 0.10 38.34 39.04 56.00
Average
0.158 0.60 0.10 40.90 41.60 55.58
0.238 0.60 0.10 36.50 37.20 52.17
0.322 0.60 0.10 38.10 38.80 49.66
0.390 0.60 0.10 30.80 31.50 48.06
i 0.630 0.60 0.10 36.50 37.20 46.00
0.709 0.60 0.10 33.90 34.60 46.00
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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3.1

3.2

3.3.

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, 2003

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.
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34.

Test Result of Peak Power Output

Product Notebook P.C.

Test Item Peak Power Output Data
Test Site No0.30ATS

Test Mode Mode 1: Transmitter

Data Speed: 11Mbps

Channel No. | Frequency (MHZz)| Measurement Required Limit Result
1 2412.00 19.77 dBm 1Watt= 30 dBm Pass
6 2437.00 20.04 dBm 1Watt= 30 dBm Pass
11 2462.00 19.15dBm 1Watt= 30 dBm Pass

11Mbps-CHO1

Tue 2004 Mar 30 15:43

11Mbps-CH 06

Tue 2004 HMar 30 15:42

REF 20.0 dBm DL 19.8 dBm MKR 2.4120 GHz FF 20.0 dBm DL 20.0 dBm MKR 2.4370 GHz
110dB/ h_Max Posi_B_Blank Horm 10.14 dBm 110dB/ h_Max Posi_B_Blank Horm 10.41 dBm
Trace f Trace f
CENTER ! CENTER !
2 120. GHE /»f u\\ Write A 2 370. . GHE= [M ‘_\\ Write A
Lo 2 Lo 2
View A View A
B B
Blank A Blank A
*Max Hold *Max Hold
A b ek A
3 3
Detector
3 Wy & Ry
Trc Henu Trc Henu
CENTER 2.4120 GHz SPAN 100.0 MHz ENTER 2.4370 GHz SPAN 100.0 MHz
#RBW 1 MHz */BW 1 MHz *SWP 500 ms *ATT 30dB “‘*REW 1 HHz */BW 1 MHz *SWP 500 ms *ATT 30dB “
CHAMHEL POWER {(RMS Detection) (100/100) 7 N CHAMHEL POWER {(RMS Detection) (100/100) 7 N
19.77 dBm 1/2,more 20.04 dBm 1/2,more
11Mbps-CH11
Tue 2004 Mar 30 15:39
REF 20.0 dbn DL 19.1 dBnm MKR 2.4620 GHz
10dB/ A _Max Posi B _Blank Horm 9.50 dBm
Harker
[MEARKER
2 528..GH= 1\\
L) i
Delta
\ —
Peak
Henu
/! st -
‘\ Sig Track
B
5MKR Trace
o
B
Marker
CENTER 2.4620 GHz SPAHN 100.0 MHz OFF
[*RBY 1 WHz #EBY 1 HHz *SWP 500 ms  *ATT 30dB
CHANNEL POWER {(RMS Detection) (100/100) v N
19.15 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, 2003
Spectrum Analyzer Advantest R3261C/ 71720140 May, 2003
Pre-Amplifier HP 8447D/3307A01812 May, 2003
Bilog Antenna Chase CBL6112B / 12452 Sep., 2003
Horn Antenna EM EM6917 / 103325 May, 2003
Site# 2 Test Receiver R&S ESCS 30/ 825442/17 May, 2003
Spectrum Analyzer Advantest R3261C / 71720609 May, 2003
Pre-Amplifier HP 8447D/3307A01814 May, 2003
Bilog Antenna Chase CBL6112B / 2455 Sep., 2003
Horn Antenna EM EM6917 / 103325 May, 2003
Site#3 X  Test Receiver R& S ESI 26 / 838786 / 004 May, 2003
X Spectrum Analyzer Advantest R3162 / 100803480 May, 2003
X Pre-Amplifier QTK QTK-AMP-03/ 0003 May, 2003
X Bilog Antenna SCHAFFNER CBL6112B / 2697 May, 2003
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.

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.
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4.5.

Test Result of Radiated Emission

Product Notebook P.C.

Test Item Harmonic Radiated Emission Data

Test Site No0.3 OATS

Test Mode Mode 1: Transmitter -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

Peak Detector
4823500 423 31.21 3468 45.08 45.84 28.16 74.00
7236.800 5.63 3587 3499 4341 4992 24.08 74.00
9648.800 7.00 37.84 3510 4336 53.10 20.90 74.00
12059.00 8.40 38.62 34.14 40.76 53.63 20.37 74.00
14472.80 9.77 40.93 34.03 37.08 53.75 20.25 74.00
16884.80 11.17 36.25 34.06 40.45 5381 20.19 74.00
19295.00 11.80 36.71 33.80 39.17 53.88 20.12 74.00
21708.80 11.80 37.15 3380 38.49 53.64 20.36 74.00
24121.80 11.80 37.70 33.80 37.57 53.27 20.73 74.00

Average

Vertical

Peak Detector
4824500 423 31.21 34.68 4431 45.07 28.93 74.00
7237.800 5.63 3587 3499 4487 51.38 22.62 74.00
9648.000 7.00 37.84 3510 4132 51.06 2294 74.00
12060.00 8.40 38.62 34.14 4051 53.38 20.62 74.00
14720.00 9.93 4057 3405 3745 53.89 20.11 74.00
16884.00 11.17 36.25 34.06 40.09 5345 20.55 74.00
19296.00 11.80 36.71 33.80 38.84 5355 2045 74.00
21708.00 11.80 37.15 3380 38.01 53.16 20.84 74.00
24121.80 11.80 37.70 33.80 37.56 5326 20.74 74.00

Average

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 (AV G 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 : Notebook P.C.

Test Item : Harmonic Radiated Emission Data

Test Site : No0.3 OATS

Test Mode Mode 1: Transmitter —-CHO6

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 43.37 44,32 29.68 74.00
7310.000 5.67 36.00 35.01 4447 5113 22.87 74.00
9747500 7.06 3790 3510 4393 53.79 20.21 74.00
1218450 847 38.65 34.09 40.52 5355 2045 74.00
14621.50 9.87 40.71 3405 36.64 53.17 20.83 74.00
17059.00 11.25 36.27 34.04 40.18 53.66 20.34 74.00
19496.00 11.80 36.79 33.80 39.05 53.84 20.16 74.00
2193250 11.80 37.18 33.80 38.34 5352 20.48 74.00
2436950 11.80 37.68 33.80 37.96 5364 20.36 74.00
Average
Vertical
Peak Detector
4873500 426 31.37 34.69 43.78 4473 29.27 74.00
7310500 5.67 36.00 35.01 4259 4925 2475 74.00
9747500 7.06 3790 35.10 4397 53.83 20.17 74.00
12184.50 847 38.65 3409 39.79 52.82 21.18 74.00
14621.50 9.87 40.71 3405 37.44 53.97 20.03 74.00
17058.50 11.25 36.27 34.04 40.24 53.72 20.28 74.00
1949550 11.80 36.79 33.80 38.85 53.64 20.36 74.00
21933.00 11.80 37.18 33.80 38.16 53.34 20.66 74.00
24370.00 11.80 37.68 33.80 37.51 5319 20.81 74.00
Average
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. Recever setting (AV G 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 : Notebook P.C.

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

Test Mode Mode 1: Transmitter -CH11

Note:

ST R

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
4925300 431 3143 3469 44.40 4545 2855 74.00
7386.800 5.72 36.12 35.02 43.72 50.54 2346 74.00
9847.300 7.13 38.00 35.07 4346 5352 20.48 74.00
12309.30 853 38.68 34.03 40.14 5332 20.68 74.00
1477200 9.95 4050 34.05 36.70 53.09 2091 74.00
17234.00 11.35 36.23 34.02 40.40 53.96 20.04 74.00
19696.00 11.80 36.84 33.80 38.92 53.76  20.24 74.00
22157.30 11.80 37.18 33.80 38.24 5342 20.58 74.00
2461930 11.80 37.66 33.80 37.38 53.04 2096 74.00
Average
Vertical
Peak Detector
4923.300 429 3143 3469 4314 4417 29.83 74.00
7385.300 5.72 36.12 35.02 4221 49.03 2497 74.00
9847.300 7.13 38.00 35.07 4323 5329 20.71 74.00
12309.30 853 38.68 34.03 40.66 53.84 20.16 74.00
14771.30 9.95 4050 34.05 36.79 53.18 20.82 74.00
17233.30 11.35 36.23 3402 4041 53.97 20.03 74.00
19695.30 11.80 36.84 33.80 38.72 5356 20.44 74.00
22158.00 11.80 37.18 33.80 38.73 5391 20.09 74.00
2461930 11.80 37.66 33.80 38.00 53.66 20.34 74.00
Average

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.
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Product : Notebook P.C.

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

Test Mode Mode 1: Transmitter -CHO1

Frequency Cable ProbePreAMP Reading Emission Margin Limit
Loss Factor Leve Level
MHz dB dB/m dB dBuV dBuV/m dB  dBuV/m

Horizontal

* 201300 175 854 000 2301 3330 10.20 43.50
224100 187 888 000 1355 2430 21.70 46.00
245300 198 1116 0.00 20.40 3354 1246 46.00
254300 203 1236 0.00 2071 3510 10.90 46.00
265900 208 1241 000 2111 35.60 10.40 46.00
425320 290 1585 000 11.38 30.14 15.86 46.00

Vertical

* 198360 174 827 000 2251 3252 10.98 43.50
224510 187 935 0.00 2203 3325 1275 46.00
256.900 204 1264 0.00 1953 3421 11.79 46.00
259.970 205 1310 0.00 1520 30.35 15.65 46.00
204.320 223 1222 0.00 1142 25.87 20.13 46.00
445240 301 1712 0.00 1057 30.70 15.30 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 —CHO06

Frequency Cable ProbePreAMP Reading Emission Margin Limit
Loss Factor Leve Level
MHz dB dB/m dB dBuV dBuV/m dB  dBuV/m

Horizontal
285879 219 1188 0.00 14.90 2897 17.03 46.00
299932 226 1246 0.00 8.56 23.28 22.72 46.00
* 484639 321 1665 000 15.90 3576 10.24 46.00
587.928 3.75 17.83 0.00 5.34 2691 19.09 46.00
644.184 404 1862 0.00 11.07 33.73 12.27 46.00
875.302 522 1935 0.00 3.00 2757 1843 46.00

Vertical
276.964 214 1208 0.00 1817 3239 13.61 46.00
470582 314 1638 0.00 19.04 38.56 744 46.00
495579 3.27 1640 0.00 11.70 3137 14.63 46.00
* 796425 482 1932 000 1585 39.99 6.01 46.00
832589 501 18.83 0.00 4.37 2821 17.79 46.00
9290.788 550 2142 0.00 5.22 32.14 13.86 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 -CHO11

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

Horizontal
142.006 144 10.77 0.00 9.27 2149 22.01 43.50
323423 238 1222 000 15.62 3022 15.78 46.00
493674 326 1630 000 10.17 20.73 16.27 46.00
* 742454 454 1835 000 14.78 37.67 8.33 46.00
753.627 459 1871 0.00 4.72 28.03 17.97 46.00
946.622 559 1998 0.00 6.48 3205 1395 46.00

Vertical
241460 196 1106 0.00 23.84 36.86 9.14 46.00
512.159 335 16.67 0.00 8.29 2832 17.68 46.00
518.270 339 16.74 0.00 7.40 2752 1848 46.00
702.205 433 1832 0.00 3.44 26.09 1991 46.00
790.954 479 1957 0.00 2.68 27.04 18.96 46.00
* 872400 521 1953 000 13.82 38.55 745 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, 2003
X Test Recelver R&S ESCS 30/ 825442/14 May, 2003
X Spectrum Analyzer Advantest R3261C / 71720140 May, 2003
X Pre-Amplifier HP 8447D/3307A01812 May, 2003
X Bilog Antenna Chase CBL6112B / 12452 Sep., 2003
X HornAntenna EM EM6917 / 103325 May, 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.

5.2 Test Setup

RF Radiated M easurement:

FRP Dome

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

: The distance between
i antenna and turn table
EUT i was 3M regardsto the
. i standard adopted.

| l_%'l ToReceiver|_| Pre-

Amolifier

I I
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5.3.

5.4.

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.
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5.5.

Product
Test Item
Test Site
Test Mode

Test Result of Band Edge

Notebook P.C.

Band Edge Data
No.3 OATS

Channel 01 (11Mbps)

RF Radiated M easurement:

Frequency Required Limit
hannel No. Resul
Channel No (MH2) (dBo) esult
1 (Horizontal) <2400 >20 Pass
1 (Vertical) <2400 >20 Pass
Figure Channel 1: (Horizontal)
o Geglewl OR:lEdE Mar 7. 2P
[TTE] 2 Eol |_.“_-|E
E:L: 17 dEpl afiiran -1I=‘ i BT Bk ISNEHH-“F
Lisg =5 - ]
$" e |
I
| Harker ad 1 1
23 GHz I
G ikl
FEY TS : R T
aFiet B LE6 b _ GUEH 10 W2 wSwinp 506w (AR pash : Spa Pk
H From ¥ ik s o
] Frasy LEET Al
Horg

Figure Channel 1:

(Vertical)
G Beglesi  20:L4:23 Mar 17, 26 :l""'“r
Fihrd 2.358 GH
Raf 117 dEp¥ afliran M 45 i dEy
Past ISaIan::Hmv
o = -
G ) | Hormal
o Dl
Harker =
23 GH=
v B Pai]
5206 dBuY. S
AR g b b
afas BY LPE EH: alEH I w5 S0 my (4R] pe Span Par)
Fiarkar frace [ [T AN LAy 1]
1 Fraa FAAT Ja)
: Frea 215 i
oy TR
Fr TEEE il o
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Product Notebook P.C.
Test Item Band Edge Data
Test Site No.3 OATS
Test Mode Channel 11 (11Mbps)
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) | 2489.00 57.52 52.97 74.00 54.00 Pass
11(Vertical) - -- - 74.00 54.00 Pass
RF Radiated M easurement (Aver age):
Frequency | Reading Level | Emission Level | Peak Limit | Arerage Limit
Channel No. | =y ) (dBuV) @Buv/m) | (@Buv/im) | (dBuvim) | ReUIt
11(Horizontal) | 2488.30 53.40 48.85 74.00 54.00 Pass
11(Vertical) - -- - 74.00 54.00 Pass
Figure Channel 11: (Horizontal)
1 Meglewi JRMER] Par D7 20y
Raf 117 dFpk wiliran 28 45 £7.52 il | g oraet Marter]
Panc = i 2
Lig T E
1a
& {
| R
Manker 1 i T 1T 1
: i
Rt E-L,I[.;'_:-_ _ VEHL Mz sivesp M -ITJ.:-;:E- Spi Pk
e Prac mhE A
: Froa HH S ih i
Fr

Figure Channel 11: (Vertical)
T Aegliewl 2¥MLZ] Mar (L]
Raf 112 dEp¥ afliran 15 45 B34 dby
Pans -
Lisi
1a
e !
T I T
- I NN S PRl T .Y S
Harker I
W T -]
Ll
il

ron 25 BEz

#Faly BH | FH: SVEH | MHz WS THE wa (4B] pesd
Firrkar T T ] o L1
1 Framy LAGLY MHr LT, 7 i)
L Fram LARES Hp 2A07 dhtt
] Frumy S EERE ey ai B dil
Fr 2 ARET s T i

Barker Tab

Markar AN OFA

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.

Occupied Bandwidth
Test Equipment

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

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

X SpectrumAnalyzer Advantest R3162 /100803480 May, 2003

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 Spectrum
Anayzer
SMA
Connecter
Limits

The minimum bandwidth shall be at |east 500kHz.
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6.4. Test Result of Occupied Bandwidth
Product Notebook P.C.
Test Item Occupied Bandwidth Data
Test Site No.3 OATS
Test Mode Channel 1
Frequency M easurement Level Required Limit
Channel No. (MH2) (KH2) (kH2) Result
1 (11Mbps) 2412.00 11200 >500 Pass
Figure Channel 1: 11Mbps
Wed 2004 Har 17 10:06
REF 20.0 dBm DL -11.0 dBm HKR 2.41765 GHz
1048/ A_Max Posi B_Blank Horn -11.59 dBm
Hulti HMKR
MARKER 1 3
- LEE W W=t — B ok & Multi HMKR
Faggar S Wi e w T e T w 3
pﬂ‘% PRRTRNN. AT zm Setup
A Y =
Irf ‘L15 MKR List
et icbiet kel y 1.1k A1T Mmm m
é— TTVEINITIA Y
=2
Peak List
CENTER 2.41200 GHz SPAH 50.00 MH=z Level
#*RBYW 100 kHz #V¥BW 100 kHz *SWP 500 ms *ATT 30dB
= = =
Hulti Harker List beak List
1: 2.41200 GHz =5.04 dBm Freq
2: 2.40645 GHz -12.05 dBm
3: 2.41765 GHz -11.59 dBm
4:
h:
6:
7
3:
9: S
. 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 Channel 6
Frequency M easurement Level Required Limit
Channel No. (MH2) (KH2) (kH2) Result
6 (11Mbps) 2436.95 11200 >500 Pass
Figure Channel 6: 11Mbps
Wed 2004 Mar 17 10:04
REF 20.0 d4Bmn DL -10.3 dBm MKR 2.44265 GH=z
10dB/ f_Max Posi B_Blank HNorm =10.92 dBmn
Hul ti HKR
MARKER 1 a3
..o i} P H ; Multi MKR
.rn:\ﬂfwu\ﬁa",f'\r\nhh.qT i\% Setup
o e =
IJJ H MKR List
o IR L LM f‘*‘wm_..ww m
- =
=2
Peak List
CENTER 2.43700 GHz SPAN 50.00 MHz Level
#RBYW 100 kHz #YBYW 100 kHz #5WP 500 ns #*ATT 30dB
= = =
Hulti Marker List | beak List
1: 2.43695 GH=z -4.21 dBm Freq
2: 2.43145 GH=z -11.20 dBm
3: 2.44265 GHz -10.92 dEm
q:
L
G:
2
8:
9: S
. 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 Channdl 11
Frequency Measurement Level Required Limit
Channel No. Result
(MH2) (kH2) (kH2)
11 (11Mbps) 2461.95 11500 >500 Pass
Figure Channel 11. 11Mbps
Wed 2004 Mar 17 10:01
REF 20.0 d4Bmn DL -10.0 dBm MKR 2.46745% GH=z
10dB/ A View Posi B_Blank HNorm =10.82 dBm
Hul ti HKR
MARKER 1 a3
... e F- B H ; Multi MKR
ﬁ. NﬂwﬂﬁaﬁnﬂnnhnT% Setup
M Y =
JH 11 MKR List
VPP P, oor TS Wi | M OFF ]
=2
Peak List
CENTER 2.46200 GHz SPAN 50.00 MHz Level
#RBYW 100 kHz #YBYW 100 kHz #5WP 500 ns #*ATT 30dB
= = =
Hulti Marker List | beak List
1: 2.46195 GH=z =-4.02 dBm Freq
2: 2.45595 GH=z -10.75 dBm
3: 2.46745 GHz -10.82 dBm
q:
L
G:
2
8:
9: S
. 7
lg: Multi MKR

OFF
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7.

7.1.

1.2.

7.3.

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, 2003

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 transmitted power density averaged over any 1 second interval shall not be greater +8dBm in any
3kHz bandwidth.
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7.4. Test Result of Power Density

Product Notebook P.C.

Test Item Power Density Data

Test Site No0.3 OATS

Test Mode Channel 1

Frequency Measure Level Limit

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

1 (11Mbps) 2412.509 -6.15 < 8dBm Pass
Figure Channel 1: 11Mbps

Wed 2004 Har 17 14112

REF 20.0 dBm HMKR 2.412509 GHz
1048/ fi_Max Posi B_Blank Horn -6.1% dBn
SWEP
19080 s

CEHTER 2.412512 GH=z SPAH 3.000 HH=z 1/2 ,more
#RBY 3 kH= #YBY 3 kH= #5WP 1000 5  #ATT 30d4B
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Product : Notebook P.C.
Test Item : Power Density Data
Test Site : No.30ATS
Test Mode Channel 6
Frequency Measurement Level Required Limit
Channel No. Result
annet o (MH2) (dBm) (dBm) =
6 (11Mbps) 2437.493 -6.53 < 8dBm Pass
Figure Channel 6: 11Mbps
Yed 2004 Mar 17 14:30
REF 20.0 dBm MKR 2.437493 GHz
10dB/ fi_Hax Posi B_Blank HNorm -6.53 dBm
SWP J—
1000 s Ime

[AUTO]

s

guto All

4

Trdg Dl

ated Sweep

[on ]

CENTER 2.436200 GHz SPAN 3.000 MHz xt Gate In
#RBW 3 kHz  *VBW 3 kHz  *SWP 1000 s *ATT 30dB WDW| OFF |
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Product : Notebook P.C.
Test Item ; Density Data
Test Site ; No.3 OATS
Test Mode Channel 11
Frequency Measurement Level Required Limit
Channel No. Result
annel o (MH2) (dBm) (dBm) U
11 (11Mbps) 2462.489 -7.27 < 8dBm Pass
Figure Channel 11: 11Mbps
Wed 2004 Har 17 14:55
REF 20.0 dBm MER 2.462489 GHz
10dB/ fi_Hax Posi B_Blank HNorm =7.27 dBm
Sueep
SWP J—
I e
|ﬁUTﬂ| MHL

z
guto All

4

Trdg Dl

ated Sweep

[on ]

CEHTER 2.462480 GHz SPAH 3.000 HHz
*RBYW 3 kH=z *YBYW 3 kH=z *SWP 1000 s *ATT 30dB
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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 High Frequenc
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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

(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
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(16) EUT Photo
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(17) EUT Photo
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