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1. General

1.1 Certification of Accuracy of Test Data

Standards:

Test Procedure:

Equipment Tested:
Model:

Applied by:

Samplereceived Date:

Final test Date:
Test Result
Test Site:
Temperature
Humidity:

Test Engineer:

CFR 47 Part 15 Subpart B Class B
CFR 47 Part 15 Subpart C (Section 15.247)

ANSI C63.4:2003

Notebook Personal Computer (with Inted PRO/Wireless
2200BG Network Connection insde)

M220

MITAC Technology Corporation
2004/11/09

2005/01/18

PASS

Chamber 02, Conduction 02
Refer to each Ste test data

Refer to each Ste test data

Mailes Hseh

All thetestsin thisreport have been performed and recorded in accordance with the standards described
above and peformed by an independent dectromagnetic compatibility consultant, Internationa
Standards L aboratory.

Thetest results contained in thisreport accurately represent the measurements of the characteristics and
the energy generated by sample equipment under test a the time of the test. The sample equipment
tested as described in this report isin compliance with the limits of above standards.

Approve & Signature

‘éﬂ?Zi /‘{/5_21{{{! _______________

/.
Eddy Hslung/Direct

Test results given in thisreport apply only to the specific sample(s) tested under stated test conditions.
Thisreport shall not be reproduced other than in full without the explicit written consent of ISL. This report totally
contains 66 pages, including 1 cover page, 2 contents page, and 63 pages for the test description.

This report must not be use to claim product endorsement by NVLAP or any agency of the U.S. Government.

Thistest data shown below istraceableto NIST or national or international standard.
International Standards Laboratory certifies that no party to this application has been denied the FCC benefits
pursuant to Section 5301 of the Anti-Drug Abuse Act of 1988, 21 U.S.C. 853(a).
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2. Test Results Summary
The 802.11b functionsof EUT has been tested according to the FCC regulations listed below:

Tested Standards: 47 CFR Part 15 Subpart C

Standard Test Type Result Remarks
Section
15.207 AC Power Line Pass
Emissions
15.247(3)(2) Spectrum Bandwidth Pass
Of DSSS device
15.247(b) Max. Peak Output Power Pass
15.247(c) Radiated Emissions Pass
30MHz - 25GHz
15.247 (c) Band Edge M easurement Pass
15.247(b)(4) Radiation Exposure Pass MPE report attached
15.247 (d) Power Spectral Density Pass

The 802.11g functions of EUT has been tested according to the FCC regulations listed below:

Tested Standards: 47 CFR Part 15 Subpart C

Standard Test Type Result Remarks
Section
15.207 AC Power Line Pass
Emissions
15.247(3a)(2) Spectrum Bandwidth Pass
Of DSSS device
15.247(b) Max. Peak Output Power Pass
15.247(c) Radiated Emissions Pass
30MHz - 25 GHz
15.247 (c) Band Edge M easurement Pass
15.247(b)(4) Radiation Exposure Pass M PE report attached
15.247 (d) Power Spectral Density Pass
International Standards L aboratory Report Number: 04L RO36FC
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3. Description of Equipment Under Test (EUT)

Description: Notebook Personal Computer
(with Intedl PRO/Wireless 2200BG Network Connection
ingde)
Model No.: M220
FCCID: MAUO012
Brand: MITAC
Wirdess LAN Module: Inte, Modd: WM3B2200BG
Frequency Range 802.11b/g: 2400 - 2483.5 MHz
Support channd!:
802.11b/g 11 Channdls
Modulation kill:
802.11b DBPSK (1Mbps), DQPSK (2Mbps),
CCK(5.5/11Mbps)
802.11g OFDM (6M - 54Mbps)
Antennas Type: PIFA Typein Meta
made by JOINSOON ELECTRONICS MFG. CO.,
LTD
Antenna Connected: Connected to RF connector on the PCB of the

802.11b/gWLAN Adapter. The user isnot possible to
changethe antennawithout disassembling the notebook

computer.
Antenna peak Gain:
Main antenna 1.78 dBi (11b/g)
Power Type of LAN module: 3.3V DC from Notebook PC

The channd and the operation frequency of 802.11b and 802.11gis listed below:

Channd Frequency(MHz)  Channd Frequency(MH2z)

01 2412 07 2442
02 2417 08 2447
03 2422 09 2452
04 2427 10 2457
05 2432 11 2462
06 2437
International Standards L aboratory Report Number: 04L RO36FC
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Adapter Type:

Hard Disk Driver:

DVD Dud:
Modem Card:
DDR:

PS/2:

USB Connector:
RJ11 Connector:
RJ5 Connector:
VGA Connector:
PCMCIA Sot:
Line out Port:
Line-in Port:
Serid Port:

DC IN Port:
Battery:

LCD:

Power Cord:

Display:

Maximum Resolution :

Speed & CPU
Speed
100MHz

-4- FCC ID:MAUO012

Deta (Modd:ADP-90SB BB) or
Deta (Modd:ADP-90FB REV:F)
Toshiba (Modd: MK8025GAYS)

P an a fMoadeiUE831B)
Askey (Modd: 1456 VQL4A(INT))

Ki n g@®ode: KVR266X64SC25/1G)1G

one
two 4 Pins
one2 Pins

one8Pns( 10/ 100 Mbps)

one 15 Pins

two

one

one

one

one

Lithium-ion(Modd: EMC 202S-20)
A UMode:B141XG08)
Non-shielded, Detachable
LCD & CRT (1024* 768)
LCD & CRT (1024* 768)

CPU
Pent i 0 nAHV

The fallowing test configurations were scanned during the preliminary test

Test CPU LANSpeed |Adapter Resolution
Config
uration
1 Pentium M 1.4 GHz |100M bps |Delta (Model:ADP-90SB BB) 1024* 768 V:60Hz
2 Pentium M 1.4 GHz [10Mbps Delta (Model:ADP-90FB REV:F) (800*600 V:60Hz

We found the test configurations producing the highest emission leved is Configuration 1 and we
shown the datain this report

International Standards L aboratory
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EMI Noise Source:

Crysd: 12MHz (X1),25MHz(X2), 14.318MHz (X3),14.318MHz (X4), 16MHz
(X5), 14.318MHz(X 6),27MHz(X501),32.768K Hz(X 500)

Clock Generator: U19

EMI Solution:

Add one gasket on the upper case.

Add two springs on the Motherboard

Add one gasket on the Motherboard USB port
Add one spring on the I/O board

Add one gasket on the I/O board

Add one gasket on the I/O board Lan port
Add one ferrite core on the Line out Port

Add one ferrite core on the Line-in Port.

N AWDRE

International Standards L aboratory Report Number: 04L RO36FC
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4. TEST RESULTS (802.11b)
4.1 Powerline Conducted Emissions [Section 15.207]

4.1.1 EUT Configuration

The conducted emission test setups are in accordance with Figs 9, 10(a) and 10(b) of ANSI
C63.4-2001, CFR 47 Part 15 Subpart B; or EN55022:1994/ A1:1995/A2:1997; CISPR
22:1993/A1:1995/A2:1996.

The EUT was set up on the non-conductive table that is 1.0 by 1.5 meter, 80cm above
ground. Thewall of the shielded room was located 40cm to the rear of the EUT.

Power to the EUT was provded through the LISN. The impedance vs. frequency
(é%a?fact%gtic of the LISN is complied with the limit shown on the figure 1 of ANSI
4-2001.

Both lines (neutral and hot) were connected to the LISN in series at testing. A coaxial -type
connector which provides one 50 ohms terminating impedance was provided for connecting
the test instrument. The excess length of the power cord was folded back and forth at the
center of the lead so asto form a bundle not exceeding 40cm in length.

Any changes made to the configuration, or modifications made to the EUT, during testing
are noted In the following test record.

If the EUT is a Personal Computer or a peripheral of personal computer, and the personal
computer has an auxiliary AC outlet which can be used for providing power to an external
monitor, then all measurements will be made with the monitor power from first the
computer-mounted AC outlet and then afloor-mounted AC outlet.

4.1.2 Test Procedure

The system was set up as described above, with the EMI diagnostic software running. The
main power line conducted EMI tests were run on the hot and neutral conductors of the
power cord and theresultswererecorded. Theeffect of varying the position of theinterface
cables has been investigated to find the configuration that produces maximum emission.

At the frequencies where the peak values of the emissions were higher than 6dR3 below the
applicable limits, the emissions were also measured with the quasi-peak detectors. At the
frec1uencies where the quasi-peak values of the emissions were higher than 6d3 below the
applicable average limits, the emissions were also measured with the average detectors.

The highest emissions were analyzed in details by operating the spectrum analyzer in fixed

tuned mode to determine the reture of the emissions and to provide information which
could be useful in reducing their amplitude.

4.1.3 EMI Receiver/Spectrum Analyzer Configuration (for the frequenciestested)

Frequency Range 150 KHz--30MHz
Detector Function Quasi-Peak/Average
Bandwidth (RBW) 9KHz

International Standards L aboratory Report Number: 04L RO36FC
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4.1.4 Test Data:

Power Line Conducted Emissions (Hot) Channel 1, 6, 11

Operator:MailesHsieh
Temperature(C):24

11:21:27AM, Thursday,December02,2004 Humidity(%):50
Frequency | LISNLoss| CableLoss| QPCorrct. | QPLimit | QPMargin| AVECorrct. | AVELimit | AVEMargin
MHz (dB) (dB) Amp.(dBuV) | (dBuv) (dB) Amp.(dBuV) [ (dBuV) (dB)
0.15004 0.10 0.02 3155 66.00 -34.45 20.03 56.00 -35.97
0.54928 0.12 0.07 34.34 56.00 -21.66 32.69 46.00 -1331

0.61868 0.14 0.07 34.39 56.00 | -21.61 30.92 46.00 -15.08

0.89998 0.18 0.07 25.85 56.00 | -30.15 19.12 46.00 -26.88

0.96566 0.19 0.07 30.41 56.00 | -25.59 29.10 46.00 -16.90

3.71868 0.20 0.13 33.72 56.00 | -22.28 31.84 46.00 -14.16

4.13282 0.20 0.14 34.42 56.00 | -21.58 32.65 46.00 -13.35

4.61585 0.21 0.15 32.99 56.00 | -23.01 29.94 46.00 -16.06

489101 0.22 0.15 35.17 56.00 -20.83 3341 46.00 -12.59
496124 0.22 0.15 34.92 56.00 -21.08 33.14 46.00 -12.86
CISPR22 Class B Z i
International Standards Laboratory Conduction 02 —- Band2_1
w00 Phase Class B Test Graph —- Limit_al
70.0 X ZE 2:&
— ! A _AVGRe
> 60.0
)
e}
T 50.0
E 40.0
3 30.0
a
E 20.0
<

10.0

) t +—t—t+——+—++1 t +—t—t+—+—+++1 t ——
100.0K 1.0M 10.0M 100.0M

Frequency (Hz)

Operator: Mailes Hsieh

International Standards L aboratory Report Number: 04L RO36FC
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Power Line Conducted Emissions (Neutral) Channel 1, 6, 11
Operator:MailesHsieh

Temperature(C):24

11:08:58AM , Thursday, December02,2004 Humidity(%6):50
Frequency | LISNLoss| CableLoss| QPCorrct. QPLimit | QPMargin | AVECorrct. | AVELImit | AVEMargin
MHz (dB) (dB) Amp.(dBuV) | (dBuV) (dB) Amp.(dBuV) | (dBuV) (dB)
0.41106 0.10 0.08 37.06 58.54 -21.49 3344 48.54 -15.10
0.47646 011 0.07 34.45 56.67 -22.23 25.60 46.67 -21.07
0.54825 0.12 0.07 3341 56.00 -22.59 32.15 46.00 -13.85
0.61653 0.14 0.07 32.93 56.00 -23.07 31.86 46.00 -14.14
0.96031 0.19 0.07 31.98 56.00 -24.02 31.00 46.00 -15.00
431581 0.20 0.14 30.44 56.00 -25.56 24.25 46.00 -21.75
4.38363 0.20 0.14 3357 56.00 -22.43 27.89 46.00 -18.11
472634 0.19 0.15 3154 56.00 -24.46 30.80 46.00 -15.20
4.79208 0.19 0.15 31.69 56.00 -24.31 22.77 46.00 -23.23
4.87044 0.19 0.15 35.36 56.00 -20.64 32.53 46.00 -1347
CISPR22 Class B = lmia
International Standards Laboratory Conduction 02 —- NBandi_
Neutral Class B Test Graph —- NBand2_|
80.0 v  PKRead
70.0 X QP Read
— A AVG Real
% 60.0 - ;
% 50.0 N = r
~ \\,'l\ = !
O 400 5
o S
2 300 1‘“\ h Fi T?” " LIV 1
= NI i o
g_ 20,0 ‘\\/V"MII‘ %lr'h”* \W” &l ’ “ o ne
<

1
100.0K

Operator: Mailes Hsieh

10.0M

Frequency (Hz)

100.0M

* NOTE:

During the test, the EMI receiver was set to Max. Hold then switch the EUT Channel between 1, 6, 11 to
get the maximum reading of all these channels.
Margin = Amplitude + Insertion Loss- Limit

A margin of -8dB means that the emission is 8dB below the limit
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4.2 Bandwidth for DSSS [Section 15.247 (a)(2)]

421 Test Procedure

The Transmitter output of EUT was connected to the spectrum analyzer. The 6 dB bandwidth
of the fundamental frequency was measured. The setting of spectrum analyzer isasfollows

Equipment mode Spectrum analyzer
Detector function Peak mode

RBW 100KHz

VBW 100KHz

422 Test Setup

Spectrum
EUT Anayzer
4.2.3 Test Data
6dB Bandwidth
Temp. (deg. C): 25
TestEngr: Mai | es Hs i e MHumidity (%): 50
Chennel | Frequency 6dB Limit Pass/Fail
Bandwidth
(MHz) (MH2) (MH2)
1 2412 9.08 05 Pass
6 2437 9.08 05 Pass
1 2462 9.08 05 Pass
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Channdl 1.
REF 20.0 dBm DL 6.0 dB HKR 2.41248 GHz
10dB/ A_View Posi B_Blank HNorm 6.00 dB
¥indow
WINDOW W TH i
9,08 MH=z iy
[ DN | OFF
T P R O T
L Hﬁ ””JNLL Window
. )I"’J i} wl\ a Position
ﬂ/j"ﬂ#nt) V %l«,ﬂ Window
wﬂiv- \ﬂkﬂq Width
g Window
Sweep
OH |DFF
7 Marker
CENTER 2.41200 GHz SP&N 20.00 HHz Couple
#*RBY 100 kHz *VBW 100 kHz #3WP 1.0 s *4TT 30d4B rfﬁr_rﬁFF_
Channel 6:
REF 20.0 dBm DL 6.0 dB MKR 2.43748 GHz
1048/ A View Posi  B_Blank Norm 6.00 dB
Window
WINDOW W TH i
9.08 MH= —
[FOn | OFF |
P o i.fu 1
: H Tl " I 4 U Window
0 PA : ‘hﬂ ; Position
Wi Vi
Nj hﬁ Window
J/JV \’L\.\\( Width
5 Window
Sweep
OH IUFF
7 Marker
CENTER 2.43700 GHz SPAN 20.00 HH=z Couple
#RBYW 100 kHz #VBW 100 kHz #5WP 1.0 s *4TT 30d4B rfﬁr_rﬁFF'
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Channel 11.
REF 20.0 dBm DL 6.0 dB MKR 2.46148 GHz
104B/ A Miew Posi B_Blank Norm 6.00 dB
Window
WINDOW W TH ¥iie
9 B 8 MH z Window
[ DN | OFF
TEE 77 R 2
IFI‘ ||1v‘_|'|l“_.|u-'|_,|.n" |‘1 .Jf -'\'“'IIWL\.-IL\IF' III'.__‘ Window
i }I\)J I ‘"h"'. ;i Position
MJJN \‘/ %L_q Window

I L=

£ Window
Sweep

ON_[[OFF

T MHarker
CEHTER 2.46200 GHz SP&H 20.00 HHz Couple

*RBYW 100 kHz *VBW 100 kHz #*5WP 1.0 s #ATT 30dB OH rﬁFF'
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4.3 DSSS Maximum Peak Output Power [Section 15.247 (b)(1)]

4.3.1 Test Procedure
The Transmitter output of EUT was connected to the peak power analyzer.

432 Test Setup

EUT Peak Power
Anayzer
4.3.3 Test Data
Maximum Peak Output Power
Temp. (deg. C): 25
TestEngr: Mai | es Hs i e MHumidity (%): 50
Channel | Frequency | Analyzer | Cable Loss | Peak Power | Peak Power | Limit (dBm) Pasg/Fail
(Mhz) Reading (dB) Output Output
(dBm) (mW) (dBm)
1 2412 15.031 11 41.0316.1B81 0 Pass
6 2437 14.281 11 34.5/215.3B1 0 Pass
11 2462 13.812 11 30.9(914.902 30 Pass

Note: Two RF output( MAIN & AUX) have been test,the worse data shown above.
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4.4 Radiated Emission M easurement [Section [15.247(c)(4)]

4.41 EUT Configuration

The equipment under test was set up on the10 meter chamber with measurement distance of
3 meters. The EUT was placed on a non-conductive table 80cm above ground.

Any changes made to the configuration, or modifications made to the EUT, during testing
are noted In the following test record.

442 Test Procedure

The system was set up as described above, with the EMI diagnostic software running. We
found the maximum readings by varying the height of antennaand then rotating the turntable.
Both polarization of antenna, horizontal and vertical, are measured.

30M to 1GHz: The highest emissions between 30 MHz to 1000 MHz were also analyzed in
details by operating the spectrum analyzer and/or EMI receiver in quasi-peak mode to
determine the precise amplitude of the emissions. While doing so, the interconnecting
cables and major parts of the system were moved around, the antenna height was varied
between one and four meters, its polarization wasvaried between vertical and horizontal, and
the turntable was slowly rotated, to maximize the emission.

1GHz — 25GHz: The highest emissions were also analc}/zed in details by operating the
spectrum analyzer and/or EMI receiver in peak mode to determine the precise amplitude of
the emission. While doing so, theinterconnecting cablesand major parts of the system were
moved around, the antenna height was varied between one and four meters, its polarization
was varied between vertical and horizontal, and the turntable was sowly rotated, to
maximize the emission. During test the EMI receiver and spectrum was setup according to
EMI Receiver/Spectrum Analyzer Configuration.

For the test of 2™ to 10" harmonics frequencies , the equipment setup was also refer to
EMI Receiver/Spectrum Analyzer Configuration. The frequencieswere tested using Peak
mode first, if the test datais higher than the emissions limit, an additional measurement
using Average mode will be performed and the average reading will be compared to the limit
and record in test report.

4.43 EMI Receiver/Spectrum Analyzer Configuration (for the frequenciestested)

Frequency Range Tested: 30MHz~1000MHz
Detector Function: Quasi-Peak Mode
Resolution Bandwidth (RBW): 120KHz

Video Bandwidth (VBW) 1IMHz

Freguency Range Tested: 1GHz - 25 GHz
Detector Function: Peak Mode
Resolution Bandwidth (RBW): 1IMHz

Video Bandwidth (VBW) 3MHz

Frequency Range Tested: 1GHz - 25 GHz
Detector Function: Average Mode
Resolution Bandwidth (RBW): 1IMHz

Video Bandwidth (VBW) 10 Hz
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444 Test Data(30MHz —-1GH2):

30M — 1GHz Open Field Radiated Emissions (Horizontal) Channel 1, 6, 11

Operator:MailesHsieh
Temperature(C):22

05:48:45PM,Sunday,November28,2004 Humidity(%):55

Frequency | RxAmp. | AntFact| CableLoss | PreAmpGain | CorrctEmi.|  Limit Margin | Ant.Pos.| TablePos.
MHz (dBwV) | (dB/m) (dB) (dB) (dBuV/m) | (dBuv/m) | (dB) (cm) (deg)
48.43 6.82 8.05 124 0.00 16.11 40.00 | -23.89( 146.00 | 296.00
96.93 2566 | 9.69 184 0.00 37.19 43.50 -6.31 | 196.00| 60.00
138.64 1322 | 1045 2.27 0.00 25.94 4350 | -17.56( 196.00 | 223.00
155.13 1352 | 9.09 245 0.00 25.07 4350 |-1843| 196.00 | 191.00
22497 1193 | 865 3.10 0.00 23.68 46.00 | -22.32| 146.00 | 263.00
249.22 979 | 11.49 3.32 0.00 24.60 46.00 | -21.40( 101.00 | 210.00
264.74 10.24 | 12.90 3.45 0.00 26.59 46,00 |-19.41| 101.00 | 210.00
304.51 853 | 13.66 3.78 0.00 25.98 46.00 | -20.02| 101.00 | 210.00
590.66 158 | 18.88 5.82 0.00 26.28 46.00 | -19.72| 146.00 | 18.00
947.62 090 | 21.07 8.04 0.00 30.01 46.00 | -15.99( 196.00 | 125.00

30M — 1GHz Open Field Radiated Emissions (Vertical) Channel 1, 6, 11

Operator:MailesHsieh
Temperature(C):22

05:50:42PM,Sunday,November28,2004 Humidity(%):55
Frequency | RxAmp. | AntFact| CableLoss | PreAmpGain | Corrct.Emi.|  Limit Margin | Ant.Pos.| TablePos.
MHz (dBwV) | (dB/m) (dB) (dB) (dBuV/m) | (dBuV/im) | (dB) (cm) (deg)
35.82 581 | 1464 102 0.00 21.48 40.00 | -1852( 103.00 | 170.00
48.43 1905 | 8.05 1.24 0.00 28.34 40,00 | -11.66| 103.00 | 251.00
95.96 2514 | 949 183 0.00 36.46 43.50 -7.04 | 196.00 | 120.00
135.73 9.62 | 10.77 2.26 0.00 22.65 4350 |-20.85( 196.00 | 120.00
167.74 10.02 | 857 2.55 0.00 21.14 4350 | -22.36| 103.00 | 267.00
522.76 148 | 18.09 541 0.00 24.98 46.00 | -21.02| 196.00| 23.00
558.65 175 | 1882 5.67 0.00 26.24 46.00 | -19.76| 103.00 | 218.00
594.54 139 | 18.89 5.85 0.00 26.13 46.00 | -19.87( 103.00 | 349.00
870.99 0.78 | 20.52 1.72 0.00 29.01 46.00 | -16.99( 153.00 | 289.00
927.25 130 | 20.78 791 0.00 29.99 46,00 |-16.01| 103.00 | 283.00
NOTE:

& #During thePre-test, the EUT hasbeen tested for Channel 1, 6, 11 transmit from Main and Aux antenna respectively to get
all the critical emission frequencies. Inthefinal test al the critical emission frequencies has been tested and the test data are
listed above.

eMargin = Corrected Amplitude — Limit
Corrected Amplitude = Radiated Amplitude + Antenna Correction Factor + Cable Loss - Pre-Amplifier Gain
A margin of -8dB means that the emission is 8dB below the limit

All frequenciesfrom 30MHz to 1GHz have been tested
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445 Test Data(1GHz —-25GHz).

1GHz~25 GHz(Horizontal), Channel 1: 2412 MHz
Operator:MailesHsieh RBW:1MHz
Humidity(%):37
Temperature(C):22

Frequency| RX R. [ Ant F. | Cab L. |PreAmpl| Emisson| Limit | Magin [A.Tower| T.Table

MHz dBuvV | dB/m dB dB dBuv/m | dBuV/m| dB cm deg

2026.47 | 44.33pk | 30.99 2.52 35.32 | 42.52pk | 54.00av | -11.48 100 51

2191.31 | 44.43pk | 30.96 2.02 35.39 | 42.02pk | 54.00av | -11.98 101 103

252847 | 44.55pk | 30.91 1.37 3551 | 41.32pk | 54.00av | -12.68 102 209

2590.91 | 44.60pk | 30.94 1.38 3549 | 41.42pk | 54.00av | -12.58 102 229

4821.68 | 32.57pk | 34.92 212 39.12 | 30.49pk | 54.00av | -23.51 100 18

9643.36 | 38.84pk | 40.58 3.24 3413 | 48.55pk | 54.00av | -5.45 102 7

1GHz~25GHz (Vertical), Channe 1: 2412 MHz
Operator:MailesHsieh RBW:1MHz
Humidity(%):37
Temperature(C):22

Frequency| RXx R. | Ant F. | Cab L. |PreAmpl| Emisson| Limit | Margin [A.Tower| T.Table

MHz dBuV | dB/m dB dB dBuv/m | dBuV/m| dB cm deg

2296.2 | 45.09pk | 30.94 1.70 3543 | 42.30pk | 54.00av | -11.70 101 136

256843 | 44.34pk | 30.93 1.37 3550 | 41.15pk | 54.00av | -12.85 102 221

2730.77 | 44.31pk | 30.99 1.40 3545 | 41.26pk | 54.00av | -12.74 102 272

4821.68 | 36.38pk | 34.92 2.12 39.12 | 34.30pk | 54.00av | -19.70 100 18

9643.36 | 41.45pk | 40.58 3.24 34.13 51.15pk | 54.00av | -2.85 102 7
Note:

w5 According to ANSI C63.4-2001 8.3.1.2 Notes(1):Where limits are specified by agencies for both average and peak (or
quasi-peak) detection, if the peak (or quasi-peak) measured value complies with the average limit , it is unnecessary to
perform an average measurement.

e * " Fundamenta Frequency

&5 “**": Not in the restricted band, Limit level=Fundamental Emission-20dB

e pk': peak mode

=& "V average mode

&5 " ---" . No meter reading data due to the emission level is smaller than spectrum noise level.

&5 The Spectrum noise level+Correction Factor < Limit- 6 dB

& Margin=Corrected Amplitude — Limit

& & Corrected Amplitude=Radiated Amplitude+Antenna Correction Factor+Cable Loss-Pre-Amplifier Gain

& A margin of -8dB means that the emission is 8dB below the limit.

All frequenciesfrom 1GHz to 25 GHz have been tested.
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1GHz~25GHz(Horizontal) , Channel 6: 2437 MHz
Operator:MailesHsieh RBW:1MHz
Humidity(%):37
Temperature(C):22
Frequency| Rx_R. | Ant F. | Cab L.|PreAmpl| Emisson| Limit | Magin |A.Tower| T.Table
MHz dBuv | dB/m daB daB dBuV/m | dBuv/m| dB cm deg
2211.29 | 45.02pk | 30.96 1.96 3540 | 4254pk | 54.00av | -11.46 101 109
2308.69 | 44.81pk | 30.94 1.66 35.44 | 41.97pk | 54.00av | -12.03 101 140
4870.63 | 31.68pk | 35.11 2.14 39.16 | 29.76pk | 54.00av | -24.24 100 13
9745.25 | 39.12pk | 40.36 3.30 3375 | 49.02pk | 54.00av | -4.98 102 5
1GHz~25GHz (Vertical), Channd 6: 2437 MHz
Operator:MailesHsieh RBW:1MHz
Humidity(%):37
Temperature(C):22
Frequency| Rx_R. | Ant F. | Cab L.|PreAmpl| Emisson| Limit | Magin |A.Tower| T.Table
MHz dBuv | dB/m daB aB dBuvV/m | dBuv/m| dB cm deg
2066.43 | 44.35pk | 30.99 240 35.34 | 42.40pk | 54.00av | -11.60 100 64
2286.21 | 4439k | 30.94 1.73 3543 | 41.63pk | 54.00av | -12.37 101 133
4870.63 | 33.98pk | 35.11 2.14 39.16 | 32.06pk | 54.00av | -21.94 100 13
9745.25 | 41.22pk | 40.36 3.30 3375 | 51.12pk | 54.00av | -2.88 102 5
Note:

& According to ANSI C63.4-2001 8.3.1.2 Notes(1):Where limits are specified by agencies for both average and pesk (or
quasi-peak) detection, if the peak (or quasi-peak) measured value complies with the average limit , it is unnecessary to
perform an average measurement.

&5 * " Fundamental Frequency

&5 “**" Not in the restricted band, Limit level=Fundamental Emission-20dB

5" pk”: peak mode

= "' average mode
&5 " ---" . No meter reading data due to the emission level is smaller than spectrum noise level.
=& The Spectrum noise level +Correction Factor < Limit- 6 dB
=& Margin=Corrected Amplitude — Limit
=& Corrected Amplitude=Radiated Amplitude+Antenna Correction Factor+Cable Loss-Pre-Amplifier Gain
= A margin of -8dB means that the emission is 8dB below the limit.

All frequenciesfrom 1GHz to 25 GHz have been tested.
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1GHz~ 25 GHz (Horizontal), Channel 11: 2462 MHz

FCC ID:MAUO012

Operator:MailesHsieh RBW:1MHz
Humidity(%):37
Temperature(C):22
Frequency| Rx_R. | Ant F. | Cab L.|PreAmpl| Emisson| Limit | Magin |A.Tower| T.Table
MHz dBuv | dB/m daB daB dBuV/m | dBuv/m| dB cm deg
2018.98 | 44.55pk | 31.00 2.54 35.32 | 42.77pk | 54.00av | -11.23 100 49
231369 | 44.74pk | 30.94 1.64 35.44 | 41.88pk | 54.00av | -12.12 101 141
2813.19 | 44.80pk | 31.03 142 3542 | 41.82pk | 54.00av | -12.18 102 298
4923.08 | 29.72pk | 35.31 2.15 39.20 | 27.97pk | 54.00av | -26.03 100 8
9841.16 | 36.00pk | 40.15 3.35 3340 | 46.10pk | 54.00av | -7.90 101 3
1GHz~25GHz(Vertical), Channel 11: 2462 MHz
Operator:MailesHsieh RBW:1MHz
Humidity(%):37
Temperature(C):22
Frequency| RXx R. [ Ant F. | Cab L. |PreAmpl| Emisson| Limit | Magin [A.Tower| T.Table
MHz dBuvV | dB/m dB dB dBuv/m | dBuV/m| dB cm deg
2076.42 | 44.80pk | 30.98 2.37 35.34 | 42.81pk | 54.00av | -11.19 100 67
2253.75 | 45.37pk | 30.95 1.83 3542 | 42.73pk | 54.00av | -11.27 101 123
491958 | 32.38pk | 35.29 2.15 39.20 | 30.62pk | 54.00av | -23.38 100 8
9841.16 | 37.79pk | 40.15 3.35 3340 | 47.88pk | 54.00av | -6.12 101 3
Note:

& & According to ANSI C63.4-2001 8.3.1.2 Notes(1):Where limits are specified by agencies for both average and peak (or
quasi-peak) detection, if the peak (or quasi-peak) measured value complies with the average limit , it is unnecessary to
perform an average measurement.

e * " Fundamenta Frequency

e “**": Not in the restricted band, Limit level=Fundamental Emission-20dB

e pk”: pesk mode

e "V average mode
w5 “---" . No meter reading data due to the emission level is smaller than spectrum noise level.
&2 The Spectrum noise level+Correction Factor < Limit- 6 dB
&= Margin=Corrected Amplitude — Limit
& & Corrected Amplitude=Radiated Amplitude+Antenna Correction Factor+Cable Loss-Pre-Amplifier Gain
&= A margin of -8dB means that the emission is 8dB below the limit.

All frequenciesfrom 1GHz to 25 GHz have been tested.
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4.5 Band Edge M easur ement

45.1 Test Procedure (Conducted)

1.  Thetransmitter output of EUT was connected to the spectrum analyzer.
Equipment mode: Spectrum analyzer
Detector function: Peak mode
SPAN: 100MHz
RBW: 100KHz
VBW: 100KHz
Center frequency: 2.4GHz, 2.4835GHz.
2.  Using Peak Search to read the peak power of Carrier frequencies after Maximum
Hold functionis completed
3. Find the next peak frequency outside the operation frequency band

452 Test Setup (Conducted)

Spectrum
EUT Anayzer
453 Test Data:
Table: Band Edge measurement (Conducted)
Temp. (deg. C): 25
Test Engr: Mai | es Hs i e Mumidity (%): 50
Channel Frequency | Spectrum Carrier - Pass/Fail
Reading Outsideband
Limit: >20dB
(MH2) (dBuv) (dB)
1 2410.9 110.32
Outside band 23995 74.39 35.93 Pass
11 2461 109.48
Outside band 24744 7231 37.17 Pass

Note: Two RF output( MAIN & AUX) have been test,the worse data shown above.
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Band Edge Conducted measur ement

REF 117.0 dBy¥ MKR 2.4109 GHz
104B/ A View Posi B_Blank MNorm 110.32 dBuV
— Hulti HKR
MARKER if";ﬁ i )
24109 GH= Fﬁ" _m‘_ Multi MKR
| e o || s
4 '.'j '1U1w 2
A HMKR List
b sl " T PR 1 : t :
[~ON [ OFF
= )
Peak List
CENTER 2.3750 GHz SPAH 100.0 MHz vl
*RBW 100 kHz #VBW 100 kHz _
| 4
% Peak List
: : ) Freq
7
Hulti MKR |
OFF

Band Edge Conducted M easurement

REF 117.0 dBpV

MKR 2.4610 GH=z

1048/ A View Posi B_Blank Horm 109.48 dBuY
: Hulti HKR
MAR&KLER i o
2"|,|'{II-U1 GHE. ! Hulti HKR
e -' Setup
il N2 : : !
| Pl e
y HMKR List
L i Ww A i Rl L e :
["Om [ oFF
k-] 5
Peak List
CENTER 2.5000 GHz B ~ SPAN 100.0 MHz L&
#RBW 100 kHz #VBW 100 kHz #SWP 200 ms #ATT 30dB :
: 4Peak' List
Freq
b
Multi MKR |
OFF
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454 Test Procedure (Radiated)

1.

5.

Antenna and Turntable test procedure same as Radiated Emission Measurement.
Equipment mode: Spectrum analyzer

Detector function: Peak mode

SPAN: 100MHz

RBW: 1MHz

VBW: 3MHz

Center frequency: 2.395GHz, 2.48GHz.

Using Peak Search to read the peak power of Carrier frequencies after Maximum
Hold functionis completed.

Find the next peak frequency outside the operation frequency band

For peak frequency emission level measurement in Restricted Band ,

Change RBW: 1IMHz

VBW: 10Hz

Span: 100MHz.

Get the spectrum reading after Maximum Hold function is completed.

455 Test Setup (Radiated)
Same as Radiated Emission Measurement
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45.6 Test Data
Table Band Edge measurement (Radiated)

Temp.
(deg. C):
; ; Humidity
: Maed Hsi eh
Test Engr: %):
Frequency | Spectrum | Correction | Emission | dBc (Limit: Limit Equip. Pass
Description (MHz) Reading Factor Level >20dBc) | (dBuv/m) | Setup or
(dBY (dB/m) (dBuv/m) VBW Fail
Channel_1 24108 56.75 3548 9223 10Hz
(average mode)
Channel_1
(peak mode) 24117 635 35.48 98.98 3MHz
Outside band 2397.2 28.98 3548 64.46 34,52 3MHz | Pass
(peak mode)
Channel_11 2462.7 5301 355 88,51 10Hz
(average mode)
Channel_11
(peak mode) 2461.6 6114 355 9.64 3MHz
outsideband | 17 ¢ 28.44 3551 63.95 3269 3MHz | Pass
(peak mode)
Channel_1
Restricted band 23855 1748 3547 52.95 74 3MHz Pass
(peak mode)
Restricted band | 3536 634 3547 4181 54 10Hz | Pass
(average mode)
Channel_11
Restricted band 2487 18.98 3551 54.49 74 3MHz Pass
(peak mode)
Restrictedband | g8 762 3551 4313 54 10Hz | Pass
(average mode)
Note:
e The Spectrum plot of emission level measurement in Restricted band is attached.
e Emission Level=Spectrum Reading+Correction Factor
e Correction Factor=Antenna Factor+cable loss-amplifier gain
e Both Horizontal and Vertical polarizaion have been tested and the worst datais listed above.
International Standards L aboratory Report Number: 04L RO36FC

HC LAB:NVLAP:200234-0;VCCI: R-341,C-354,NEMKO:ELA 113a,113c;BSMI:SL 2-IN-E-0037;SL 2-R1-E-0037;CNLA:1178
LT LAB:NVLAP:200234-0;VCCI: R-1435,C-1440;NEMKO:ELA 113b,113d;BSMI:SL 2-IN-E-0013;CNLA:0997




-22- FCC ID:MAUO012

Band Edge measurement for radiated emission in Restricted Band(Radiated)
Peak Mode (Channel 1)

REF 81.0 dBuY MKR 2.4117 GHz
10dB/ A View Posi B_Blank Posi 63.50 dBpV
LOF| Hulti HKR
MARKER 1
F WO L T DL oe EUEY o B8 o P Hulti MKR
P A T R T ke : i
i i et
B \k- =
£, | MKR List
. K W % "
["On [ OFF
3 ]
Peak List
CENTER 2.3750 GHz . ~ SPAN 100.0 MHz Cavl
#RBYW 1 MH=z #VBW 3 MH=z #5WP 200 ms  *ATT 0 dB i

7
Multi MKR
OFF

Band Edge measurement for radiated emission in Restricted Band(Radiated)
Average Mode (Channel 1)

REF 81.0 dBuV MKR 2.4108 GHz
10dB/ fi_View Posi B_Blank Posi 56.75 dBup¥
LOF Hulti HKR
MARKER 1
24108 GHE i bl 5
: ,f"‘“ﬁ s, Setup
' 2
. / i MKR List
= _ O [0FF ]
3 )
Peak List
CENTER 2.3750 GHz ~ SPAN 100.0 MHz L]
#*RBY 1 MH=z *VBY 10 Hz SWP 20 s *ATT 0 dB s

7
Multi MKR
OFF
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Band Edge measurement for radiated emission in Restricted Band(Radiated)
Peak Mode (Channel 11)

REF 81.0 dBpV MKR 2.4616 GHz
10dB/ i View Posi B _Blank Posi 61.14 dBuV
LOF Hulti HKR
MARKER 1
P L B = it & Multi MKR
iy =l ! s
; i : : : ; etup
f} \ - : z
[ R 2 a HKR List
i " [TOW [OFF
3 )
Peak List
CENTER 2.5000 GHz N ~ SPAN 100.0 MHz Lavel
#RBY 1 HH=z #YBYW 3 HHz #SWP 200 ms *ATT 0 dB i

7
Multi MKR
OFF

Band Edge measurement for radiated emission in Ristricted Band(Radiated)
Average Mode (Channel 11)

REF 81.0 dBpVY

HKR 2.4627 GHz

1048/ fi_View Posi B_Blank Posi 53.01 dBuv
LOF Hulti HKR
MARKER 1
20627 - GHE | | Hulti MKR
‘i‘\‘ : Setup
/ e 3MKR List
I LV atae e 2 ; ! : I1ST
e e [7on [_oFF
3 )
Peak List
CENTER 2.5000 GHz _ SPAN 100.0 MHz L]
#*RBY 1 MH=z *VBY 10 Hz SWP 20 s *ATT 0 dB L

7
Multi MKR
OFF
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4.6 RF Exposure M easurement [Section 15.247(b)(4) & 1.1307(b)]

See MPE report
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4.7 DSSS Peak Power Spectral Density [Section 15.247(d) ]

47.1 Test Procedure

1.  TheTransmitter output of EUT was connected to the spectrum analyzer.
Equipment mode: Spectrum analyzer
Detector function: Peak mode
SPAN:1.5MHz
RBW: 3KHz
VBW: 30KHz
Center frequency: fundamental frequency tested.
Sweep time= 500 sec.
2. Using Peak Search to read the peak power after Maximum Hold function is
compl eted.

4.7.2 Test Setup

Spectrum
EUT Anayzer
4.7.3 Test Data
Maximum Peak Output Power Density
Temp. (deg. C): 2
Test Engr: Mail es Hsi eh Humidity(%): 50
Chennel | Frequency Spectrum CableLoss| Peak Power Limit Pass/Fail
(MH2) Reading (dB) Output (dBmM/3KH2)
(dBM/3KHz)
(dBM/3KHz)
1 2412 -10.15 11 -9.05 8 Pass
6 2437 -11.54 11 -1044 8 Pass
11 2462 -10.61 11 -951 Pass

Note: Two RF output( MAIN & AUX) have been test,the worse data shown above.
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Channdl 1
REF 20.0 dBn MKR 2.411328 GHz
10dB/ a_View Posi  B_Blank HNorm =10.15 dBm
Trace A
MARKER 1
2.4811328 GH= Write A
z
View &
T e SR A ot s
¥ hﬁﬂd&ﬂ Blank 4
4
Max Hold
A
s
Detector
[ Hormal |
&
Trec Henu
Fa B |
T
CENTER 2.411325 GHz SPAN 1.500 MHz 1/2 ,more
#RBYW 3 kH=z #/BYW 30 kH=z #5WP 500 s *ATT 30dB
Channel 6
REF 20.0 dBn MKR 2.437490 GHz
1048/ A _View Posi  B_Blank HNorm -11.54 dBm
Trace A
MARKER 1
2.437490 GH= Write A
2
View &
MWWWWWWWWW 3
L
AT Blank #
4
Max Hold
A
-
Detector
MHormsl
&
Trc Henu
Fa [ B |
7
CENTER 2.437905 GHz SPAN 1.500 MHz 1/2 ,more
*RBW 3 kHz +BY 30 kHz *#5WP 500 5 *ATT 304B
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Channel 11
REF 20.0 dBm HER 2.462708 GHz
1048/ A _View Posi  B_Blank Horm -10.61 dBm
Trace fA
MARKER 1
2.462708 GH=z Write A
z
View &
WMWWMWWNM i e [ =
Bl O : W}.M
MWT“ i Blank &
4
Max Hold
[
5
Detector
[Hormal |
&
Trc Henu
Fa—[ B |
7
CENTER 2.462700 GHz SPAN 1.500 MHz 142 ‘nore
*RBY 3 kH=z #VBYW 30 kH=z *¥5WP 500 s *ATT 3048
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5. TEST RESUL TS (802.119)
5.1 Powerline Conducted Emissions [Section 15.207]

5.1.1 EUT Configuration

The conducted emission test setups are in accordance with Figs 9, 10(a) and 10(b) of ANSI
C63.4-2001, CFR 47 Part 15 Subpart B; or EN55022:1994/ A1:1995/A2:1997; CISPR
22:1993/A1:1995/A2:1996.

The EUT was set up on the non-conductive table that is 1.0 by 1.5 meter, 80cm above
ground. Thewall of the shielded room was located 40cm to the rear of the EUT.

Power to the EUT was provided through the LISN. The impedance vs. frequency
%%a?’ractg(r)igic of the LISN is complied with the limit shown on the figure 1 of ANS|
4-2001.

Both lines (neutral and hot) were connected to the LISN in series at testing. A coaxial -type
connector which provides one 50 ohmsterminating impedance was provided for connecting
the test instrument. The excess length of the power cord was folded back and forth at the
center of the lead so asto form a bundle not exceeding 40cm in length.

Any changes made to the configuration, or modifications made to the EUT, during testing
are noted In the following test record.

If the EUT is a Personal Computer or a peripheral of personal computer, and the personal
computer has an auxiliary AC outlet which can be used for providing power to an external
monitor, then al measurements will be made with the monitor power from first the
computer-mounted AC outlet and then afloor-mounted AC outlet.

5.1.2 Test Procedure

The system was set up as described above, with the EMI diagnostic software running. The
main power line conducted EMI tests were run on the hot and neutral conductors of the
power cord and theresultswererecorded. Theeffect of varying the position of theinterface
cables has been investigated to find the configuration that produces maximum emission.

At the frequencies where the peak values of the emissions were higher than 6di3 below the
applicable limits, the emissions were also measured with the quasi-peak detectors. At the
freciuencies where the quasi-peak values of the emissions were higher than 6df3 below the
applicable average limits, the emissions were al so measured with the average detectors.

The highest emissions were analyzed in details by operating the spectrum analyzer in fixed

tuned mode to determine the nature of the emissions and to provide information which
could be useful in reducing their amplitude.

5.1.3 EMI Receiver/Spectrum Analyzer Configuration (for the frequenciestested)

Frequency Range 150 KHz--30MHz
Detector Function Quasi-Peak/Average
Bandwidth (RBW) 9KHz
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5.1.4 Test Data:

Power Line Conducted Emissions(Hot) Channel 1, 6, 11

Operator:MailesHsieh
Temperature(C):24

11:32:23AM, Thursday,December02,2004 Humidity(%):50
Frequency | LISNLoss| CableLoss| QPCorrct. | QPLimit | QPMargin| AVECorrct. | AVELimit | AVEMargin
MHz (dB) (dB) Amp.(dBuV) | (dBuv) (dB) Amp.(dBw) [ (dBuV) (dB)
0.15022 0.10 0.02 35.24 65.99 -30.75 2041 55.99 -35.58
0.34673 0.10 0.09 32.85 60.38 -27.53 26.98 50.38 -23.40

0.48130 0.11 0.07 36.81 56.53 | -19.73 34.80 46.53 -11.74

0.55310 0.13 0.07 35.05 56.00 | -20.95 33.65 46.00 -12.35

0.89823 0.18 0.07 27.15 56.00 | -28.85 21.57 46.00 -24.43

4.20780 0.20 0.14 33.63 56.00 | -22.37 3114 46.00 -14.86

4.27354 0.20 0.14 30.81 56.00 | -25.19 24.85 46.00 -21.15

4.34552 0.21 0.14 29.59 56.00 | -26.41 23.63 46.00 -22.37

448310 0.21 0.15 34.47 56.00 -21.53 32.67 46.00 -13.33
4.74552 0.21 0.15 23.65 56.00 -32.35 16.17 46.00 -29.83
CISPR22 Class B Z i
International Standards Laboratory Conduction 02 —- Band2_1
w00 Phase Class B Test Graph —- Limit_al
70.0 X ZE 2:&
— ! A _AVGRe
> 60.0
> - I
2] T
o 500 T~ H
§ N . |
3 30.0
= : A X
E 20.0 4 "
<

10.0

) t +—t—t+——+—++1 t +—t—t+—+—+++1 t +—t+—+—+—+++H]
100.0K 1.0M 10.0M 100.0M

Frequency (Hz)

Operator: Mailes Hsieh
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Power Line Conducted Emissions (Neutral) Channel 1, 6, 11
Operator:MailesHsieh

Temperature(C):24

11:40:45AM , Thursday, December02,2004 Humidity(%6):50
Frequency | LISNLoss| CableLoss| QPCorrct. QPLimit | QPMargin | AVECorrct. | AVELImit | AVEMargin
MHz (dB) (dB) Amp.(dBuV) | (dBuV) (dB) Amp.(dBuV) | (dBuV) (dB)
0.20623 0.10 0.05 43.38 64.39 -21.01 39.31 54.39 -15.08
0.27798 0.10 0.09 41.38 62.34 -2097 38.85 52.34 -13.49
0.41473 0.10 0.08 36.42 58.44 -22.02 34.10 48.44 -14.34
0.48313 011 0.07 37.83 56.48 -18.66 35.81 46.48 -10.68
0.55308 0.13 0.07 35.27 56.00 -20.73 33.84 46.00 -12.16
3.72716 0.20 0.13 34.35 56.00 -21.65 33.13 46.00 -12.87
448797 0.20 0.15 35.67 56.00 -20.33 34.06 46.00 -11.94
4.55769 0.19 0.15 34.67 56.00 -21.33 2752 46.00 -18.48
4.62914 0.19 0.15 34.06 56.00 -21.94 32.22 46.00 -13.78
4.93977 0.19 0.15 2541 56.00 -30.59 15.08 46.00 -30.92
CISPR22 Class B = lmia
International Standards Laboratory Conduction 02 —- NBandi_
Neutral Class B Test Graph —- NBand2_|
80.0 v  PKRead
70.0 X QP Read
— A AVG Real
% 60.0 - ;
% e '
% 40.0 Fn\ﬁ x
> ﬁ * I ¥ 1 1 h 1
2 \,\\' J L\”l\l ("WIU\J} I; }J Al WWW;,#MMW
E 20.0 v \V .

Operator: Mailes Hsieh

Frequency (Hz)

* NOTE:

During thetest, the EMI receiver was set to Max. Hold then switch the EUT Channel between 1, 6, 11 to
get the maximum reading of all these channels.
Margin = Amplitude + Insertion Loss- Limit

A margin of -8dB means that the emission is 8dB below the limit
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5.2 Bandwidth for DSSS [Section 15.247 (a)(2)]

5.2.1 Test Procedure

The Transmitter output of EUT was connected to the spectrum analyzer. The 6 dB bandwidth
of the fundamental frequency was measured. The setting of spectrum analyzer isasfollows

Equipment mode Spectrum analyzer

Detector function Peak mode
RBW 100KHz
VBW 100KHz
522 Test Setup
Spectrum
EUT Anayzer

523 Test Data:
6dB Bandwidth

Temp. (deg. C): 25
TestEngr: Mai | es Hs i e MHumidity (%): 50
Chennel | Frequency 6dB Limit Pass/Fail
Bandwidth
(MH2) (MH2) (MH2)

1 2412 16.6 05 Pass

6 2437 166 05 Pass

1 2462 16.6 05 Pass
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Channdl 1.
REF 20.0 dBn DL 6.4 dB MKR 2.41324 GH=z
10dB/ A_View Posi B_Blank HNorm 6.40 dB
¥indow
WINDOW WIDTH e
16/{680 MH=z iy
[ DN | OFF
Window
A .-.Irl e, IIII1 nw|1'n-_ pafinainan by m.n'.\.‘ﬁ.hl..l nIL'uln Al h flrem il Position
VR i R s !.I' L} L1 o S L LAY LT Py T
[]
/ Window
wwhﬁh Width
g Window
Sweep
OH |DFF
7 Marker
CENTER 2.41200 GHz SPAN 20.00 MHz Couple
*RBW 100 kHz *VBW 100 kHz *5WP 1.0 s *ATT 304B r}ﬁr‘rﬁﬁﬁ'
Channel 6:
REF 20.0 dBm DL 6.0 4B MKR 2.43824 GHz
1048/ A View Posi  B_Blank Norm 6.00 dB
Window
WINDOW WIDTH T
16:.680 MH= ity
["ON " |_OFF
Window
N ey f'l-ql_l.lnun_uy':ﬂu.'nﬁ L-.l.n'.?Lku\.nJh.n\uI‘u L e I i Position
u]__.uuwwn U E et ™ b R et b i |Illlil T WL AT L W
Window

7 L=

5 Window
Sweep

_ON_[JOFF

7 Marker
CENTER 2.43700 GHz SPaM 20.00 HHz Couple

#RBYW 100 kHz #VBW 100 kHz #5WP 1.0 s  #ATT 30dB OH rﬁFF'
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Channel 11.
REF 20.0 dBm DL 6.0 dB MKR 2.46324 GHz
104B/ A Miew Posi B_Blank Norm 6.00 dB
Window
WINDOW WIDTH T
1660 MHE= iy
[ DN | OFF
Window
fi Il i I"ll_ 1.4 u\u._JILM_l..-_a ‘u.\-la?‘ulu |I|‘|; I_I'I A I '11 PDSitiDn
w\.ﬂww—a AU R L s |Iui=,w- Ll bt b R R P I T
Window
defr Width
u L)
£ Window
Sweep
OH |DFF
T MHarker
CENTER 2.46200 GHz SPAH 20.00 HHz Couple
#RBY 100 kHz #VBW 100 kHz #*5WP 1.0 s *ATT 30dB rfﬁr_rﬁFF'
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5.3 DSSS Maximum Peak Output Power [Section 15.247 (b)(1)]

5.3.1 Test Procedure
The Transmitter output of EUT was connected to the peak power analyzer.

53.2 Test Setup

EUT Peak Power
Anayzer
5.3.3 Test Data
Maximum Peak Output Power
Temp. (deg. C): 25
TestEngr: Mai | es Hs i e MHumidity (%): 50
Channel | Frequency | Analyzer | Cable Loss | Peak Power | Peak Power | Limit (dBm) Pasg/Fail
(Mhz) Reading (dB) Output Output
(dBm) (mW) (dBm)
1 2412 15437 11 45. 0[5 16. 537 30 Pass
6 2437 14.874 11 39.5|7 15. 94 0 Pass
11 2462 14.486 11 36.19 15.586 30 Pass

Note: Two RF output( MAIN & AUX) have been test,the worse data shown above.
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5.4 Radiated Emission Measurement [Section [15.247(c)(4)]

5.4.1 EUT Configuration

The equi pment under test was set up on the10 meter chamber with measurement distance of
3 meters. The EUT was placed on a non-conductive table 80cm above ground.

Any changes made to the configuration, or modifications made to the EUT, during testing
are noted 1 n the following test record.

5.4.2 Test Procedure

The system was set up as described above, with the EMI diagnostic software running. We
found the maximum readings by varying the height of antennaand then rotating the turntabl e.
Both polarization of antenna, horizontal and vertical, are measured.

30M to 1GHz: The highest emissions between 30 MHz to 1000 MHz were also analyzed in
details by operating the spectrum analyzer and/or EMI receiver in quasi-peak mode to
determine the precise amplitude of the emissions. While doing so, the interconnecting
cables and major parts of the system were moved around, the antenna height was varied
between one and four meters, its polarization was varied between vertical and horizontal, and
the turntable was slowly rotated, to maximize the emission.

1GHz — 25GHz: The highest emissions were also analc}/zed in details by operating the
spectrum analyzer and/or EMI receiver in peak mode to determine the precise amplitude of
the emission. While doing so, theinterconnecting cablesand major parts of the system were
moved around, the antenna height was varied between one and four meters, its polarization
was varied between vertica and horizontal, and the turntable was dowly rotated, to

maximize the emission. During test the EMI receiver and spectrum was setup according to
EMI Receiver/Spectrum Analyzer Configuration.

For the test of 2™ to 10" harmonics frequencies , the equipment setup was also refer to
EMI Receiver/SpectrumAnaI%zer Configuration. The frequenciesweretested using Peak
mode first, if the test datais higher than the emissions limit, an additional measurement
using Average mode will be performed and the average reading will be compared to the limit
and record in test report.

5.43 EMI Receiver/Spectrum Analyzer Configuration (for the frequenciestested)

Frequency Range Tested: 30MHz~1000MHz
Detector Function: Quasi-Peak Mode
Resolution Bandwidth (RBW): 120KHz

Video Bandwidth (VBW) 1IMHz

Frequency Range Tested: 1GHz - 25 GHz
Detector Function: Peak Mode
Resolution Bandwidth (RBW): 1IMHz

Video Bandwidth (VBW) 3MHz

Frequency Range Tested: 1GHz - 25 GHz
Detector Function: Average Mode
Resolution Bandwidth (RBW): 1IMHz

Video Bandwidth (VBW) 10 Hz
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544 Test Data(30MHz - 1GH2):

30M — 1GHz Open Field Radiated Emissions (Horizontal) Channel 1, 6, 11

Operator:MailesHsieh
Temperature(C):22

05:56:36PM,Sunday,November28,2004 Humidity(%):55
Frequency| Rx R. | Ant F. | Cab L. |PreAmpl| Emisson| Limit | Margin |A.Tower| T.Table
MHz dBuv dB/m dB dB dBuV/m | dBuV/m dB cm deg
48. 43 15.28 | 8.05 1.24 0.00 |24.57 [40.00 |-15.43 |102.00 (353.00
66. 86 9. 56 5.40 1.46 0. 00 16. 42 40. 00 -23.58 (102.00 |353. 00
100.81 |25.34 |10.41 1.89 0.00 |37.65 43. 50 -5.85 196. 00 |73.00
135.73 [12.36 [10.77 2.26 0.00 [25.39 [43.50 |[-18.11 [196.00 (237.00
156.1 |13.63 9.03 2.46 0.00 |25.13 43. 50 -18. 37 [196.00 |203. 00
264.74 |10.51 |12.90 3.45 0.00 |26.86 46. 00 -19. 14 (102.00 |223.00
565. 44 2.40 (18.83 5.70 0.00 |26.92 46. 00 -19.08 [196.00 |352.00
688. 63 0.73 |19.00 6. 47 0.00 |26.20 46. 00 -19.80 (102.00 |337.00
742.95 1.16 |19.94 6. 90 0.00 |28.01 |[46.00 |-17.99 |147.00 |71.00
985. 45 0.85 |21.17 8.38 0.00 |30.40 54. 00 -23.60 (102.00 (142.00

30M — 1GHz Open Field Radiated Emissions (Vertical) Channel 1, 6, 11
Operator:MailesHsieh

Temperature(C):22
05:58:32PM,Sunday,November28,2004 Humidity(%):55
Frequency| Rx_R. |Ant_F.| Cab_ L. | PreAmpl | Emisson | Limit | Margin|A.Towe| T.Table
r
MHz dBuV | dB/m dB dB dBuv/m | dBuV/m| dB cm deg
35.82 5.79 |14.64 1.02 0.00 |21.45 [40.00 -18.55 |153. 00 |337.00
48. 43 |18. 80 8. 05 1.24 0.00 |28.10 40. 00 -11.90 (102.00 |300. 00
98.87 (18.80 |10.07 1.87 0.00 |30.75 [43.50 -12.75 [196.00 | 7.00
132. 82 9.80 |11.09 2.24 0.00 |23.12 43. 50 -20.38 (102.00 |120.00
137. 67 7.88 |10.56 2.27 0.00 |20.71 43. 50 -22.79 (102.00 |235.00
163.86 |10.91 8. 68 2.52 0.00 |22.12 [43.50 -21.38 |102. 00 |316.00
249. 22 7.28 |11.49 3.32 0.00 |22.09 |[46.00 -23.91 (102.00 |87.00
599. 39 1.35 ([18.90 5. 88 0.00 |26.13 [46.00 -19.87 |153.00 |288.00
622.67 | 0.69 |18.95 6. 10 0.00 |25.73 [46.00 -20. 27 |153.00 |222.00
984. 48 0.66 |21.17 8.37 0.00 |30.21 54. 00 -23.79 [153.00 |288. 00
NOTE:

& =During thePre-test, the EUT hasbeentested forChannel 1, 6, 11 transmit from Main and Aux antenna respectively to get
all the critical emission frequencies. Inthefinal test al the critical emission frequencies has been tested and the test data are
listed above.

wesMargin = Corrected Amplitude — Limit
Corrected Amplitude = Radiated Amplitude + Antenna Correction Factor + Cable Loss - Pre-Amplifier Gain

A margin of -8dB means that the emission is 8dB below the limit
All frequenciesfrom 30MHz to 1GHz have been tested

International Standards L aboratory Report Number: 04L RO36FC
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LT LAB:NVLAP:200234-0;VCCI: R-1435,C-1440;NEMKO:ELA 113b,113d;BSMI:SL2-IN-E-0013;CNLA:0997
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545 Test Data(1GHz - 25 GH2z).

1GHz~25 GHz(Horizontal), Channel 1: 2412 MHz
Operator:MailesHsieh RBW:1MHz
Humidity(%):37
Temperature(C):22

Frequency| RX R. [ Ant F. | Cab L. |PreAmpl| Emisson| Limit | Magin [A.Tower| T.Table

MHz dBuvV | dB/m dB dB dBuv/m | dBuV/m| dB cm deg

1032.47 | 51.25pk | 24.65 2.17 3486 | 43.21pk | 54.00av | -10.79 102 110

2248.75 | 44.60pk | 30.95 1.84 3541 | 41.98pk | 54.00av | -12.02 101 121

2980.52 | 45.09pk | 31.09 1.45 35.37 | 42.26pk | 54.00av | -11.74 103 351

6737.76 | 30.45pk | 37.68 3.26 38.11 | 33.27pk | 54.00av | -20.73 101 156

12568.4 | 31.25pk | 41.69 3.67 36.37 | 40.24pk | 54.00av | -13.76 101 234

1GHz~25GHz (Vertical), Channe 1: 2412 MHz
Operator:MailesHsieh RBW:1MHz
Humidity(%):37
Temperature(C):22

Frequency| Rx_R. | Ant F. | Cab L.|PreAmpl| Emisson| Limit | Magin |A.Tower| T.Table

MHz dBuv | dB/m daB aB dBuvV/m | dBuv/m| dB cm deg

2363.64 | 45.27pk | 30.93 1.49 3546 | 42.23pk | 54.00av | -11.77 101 157

258591 | 44.71pk | 30.93 1.38 3549 | 41.53pk | 54.00av | -12.47 102 227

3155.34 | 45.44pk | 31.22 1.53 35.63 | 42.56pk | 54.00av | -11.44 103 317

6594.41 | 30.97pk | 36.91 3.34 38.66 | 32.56pk | 54.00av | -21.44 101 181

12664.3 | 31.09pk | 41.67 3.65 36.30 | 40.12pk | 54.00av | -13.88 101 260

Note:

&= According to ANSI C63.4-2001 8.3.1.2 Notes(1):Where limits are specified by agencies for both average and peak (or
quasi-peak) detection, if the peak (or quasi-peak) measured value complies with the average limit , it is unnecessary to
perform an average measurement.

we “ * 7 Fundamental Frequency

e “**" Not in the restricted band, Limit level=Fundamental Emission-20dB

e pk”: pesk mode

e “av": average mode

we “---" 1 No meter reading data due to the emission level is smaller than spectrum noise level.

&2 The Spectrum noise level+Correction Factor < Limit- 6 dB

& & Margin=Corrected Amplitude — Limit

=& Corrected Amplitude=Radiated Amplitude+Antenna Correction Factor+Cable Loss-Pre-Amplifier Gain

&= A margin of -8dB means that the emission is 8dB below the limit.

All frequenciesfrom 1GHz to 25 GHz have been tested.
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