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1. General

1.1 Certification of Accuracy of Test Data

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

CFR 47 Part 15 Subpart E (Section 15.407)

Test Procedure: ANSI C63.4: 2001
Equipment Tested: 802.11 a/g Super A/G Intdligent WLAN Router
Model: CRP-1
Applied by: Wistron Neweb Corporation
Samplereceived Date: 2004/03/26
Final test Date: 2004/04/23
Test Site: Chamber 02, Conduction 02
Temperature Refer to each Ste test data
Humidity: Refer to each Ste test data

m Awczh Do o st ol
Test Engineer: MallesHseh

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

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

Approve & Signature

‘éﬂfig}[z’;w _______________

Eddy Hsung/Direct

Testresults 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. Thisreport totally
contains 126 pages, including 1 cover page, 3 contents page, and 122 pages for the test description.
Thisreport 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 functions of BUT has been tested according to the FCC regulations listed below:

FCC ID:NKRCRP-1

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 SAR report attached
15.247 (d) Power Spectral Density Pass

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

Tested Standards: 47 CFR Part 15 Subpart C

Standard Test Type Reault 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 SAR report attached
15.247 (d) Power Spectral Density Pass

The 802.11a functionsof EUT has been tested to the FCC regulations listed below:

Tested Standards: 47 CFR Part 15 Subpart E

Standard Test Type Reault Remarks
Section
15.407 (a)(1)(2)(3) Peak Transmit Power Pass
15.407 (a)(1)(2)(3) Peak Power Spectral Pass
Densty
15.407 (8)(6) Peak Power Excursion Pass
15.407 (b)(5) AC Power Line Pass
Emissons
15.407 (b)(5) Radiated Emissions Pass
30MHz — 40 GHz
15.407(f) Radi ation exposure Pass SAR report attached
15.407 (9) Frequency Stability Pass

Inter national Standar ds L aboratory
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3. Description of Equipment Under Test (EUT)

Description: 802.11 a/g Super A/G Intdligent WLAN Router
Condition: Pre-Production
Modd: CRP-1
Brand: Wistron NeWeb
Frequency Range 802.11a 5150 - 5350 MHz, 5725 - 5825 MHz
Frequency Range 802.11b/g: 2400 — 2483.5 MHz
Support Channd:
802.11a Normal mode 12 Channds
802.11a Turbo mode 5 Channds
802.11b 11 Channds
802.11g 11 Channds
Modulation Skill:

802.11a Norma mode

OFDM (6 Mbps— 54 Mbps)

802.11a Turbo mode OFDM (12 Mbps— 108 MBps)
802.11b DBPSK (1Mbps), DQPSK (2Mbps), CCK (5.5/11Mbps)
802.11g OFDM (6M - 54Mbps)
Antennas Type:
802.11a PCB Printed Type (WNC Corp. Modd:CRP-1)
802.11b/g Dipolein Meta (Long-Chu Electronics Corp.
Model:F1B-004321-93)
Antenna Connected:
802.11a Connected to the RF connector of the WLAN modue
802.11b/g Connected to the reverse SMA connector of the EUT
Antenna Pegk Gain:
802.11a 3.44dBi
802.11b/g 2dBi
WLAN Module: Wistron NeWeb (Model: CM9)
Power Typeof : 5V DC from AC Adapter
RJ45 LAN Port: 4-Port 8-pin
RJ45 WAN Port: 1-Port 8-pin
RJ45 DMZ Port: 1-Port 8-pin
AC-DC Adapter: LB (Modd:M1-12S05)

Inter national Standar ds L aboratory Report Number: 04L RO19FC
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The EUT is a 802.11b, 802.11g, 802.11a WLAN router, contains a WLAN module for RF
communicating. The Channel and operating frequency are listed below:

(1) 11b/11g:
Channe Frequency(MHz)  Channd Fregquency(MHz)
01 2412 07 2442
02 2417 08 2447
03 2422 09 2452
04 2427 10 2457
05 2432 11 2462
06 2437

(2) 12aNormal Mode /Turbo Mode:

(Normal Mode) (Turbo Mode)

Channd  Frequency(MH2z) Channd Frequency(MHz)
06 5280 03 5290

07 5300 04 5760

08 5320 05 5800

09 5745

10 5765

11 5785

12 5805

Inter national Standar ds L aboratory Report Number: 04L RO19FC
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4. TEST RESUL TS (802.11b)
4.1 Powerline Conducted Emissions [Section 15.207]

4.1.1 EUT Configuration

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

The EUT was set up on the non-conductivetablethat 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 characteritic of the
LISN is complied with the limit shown on the figure 1 of ANS C63.4-2001.

Both lines (neutral and hot) were connected to the LISN in series a testing. A coaxia-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 thelead so asto forma
bundle not exceeding 40cm in length.

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

If the EUT isaPersond Computer or aperiphera of persona computer, and the persona computer has
an auxiliay AC outlet which can be used for providing power to an externd monitor, then dl
measurementswill be madewith the monitor power from first the computer-mounted AC outlet and then
afloor-mounted AC outlet.

412 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 the results
wererecorded. Theeffect of varying the position of the interface cables hasbeen investigated to find the
configuration that produces maximum emission.

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

The highest emissonswere analyzed in detallsby operating the spectrum andyzer in fixed tuned modeto

determine the nature of the emissons 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

Inter national Standar ds L aboratory Report Number: 04L RO19FC

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



-6- FCC ID:NKRCRP-1

414 Test Data:

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

Operator: MailesHsieh
Temperature (C): 24

03:48:59 PM, Friday, April 23, 2004 Humidity (%): 50
Frequency | LISN | Cable | QP Corrct. QP QP AVE Corrct. | AVE AVE
Loss Loss Limit Margin Limit Margin
MHz (dB) (dB) | Amp.(dBuV) | (dBuV) (dB) Amp.(dBuV) | (dBuV) (dB)
0.20753 0.10 0.02 56.35 64.36 -8.01 35.53 54.36 -18.82
0.28638 0.10 0.02 54.58 62.10 -7.52 39.62 52.10 -12.48
0.34503 0.10 0.02 48.60 60.43 -11.83 21.79 50.43 -28.64
0.4299 0.10 0.03 48.65 58.00 -9.36 26.61 48.00 -21.39
0.50188 0.10 0.03 43.85 56.00 -12.15 26.10 46.00 -19.90
1.05252 0.38 0.07 30.68 56.00 -25.32 16.23 46.00 -29.77
1.33487 0.30 0.08 30.23 56.00 -25.77 18.09 46.00 -27.91
191113 0.13 0.10 44.39 56.00 -11.61 34.75 46.00 -11.25
2.19424 0.11 0.10 43.83 56.00 -12.17 34.20 46.00 -11.80
2.54973 0.13 0.11 42.70 56.00 -13.30 33.69 46.00 -12.31
CISPR2Z Class B
International Standards Laboratory Conduction 02 — ity
Phase Class B Test Graph 8 ;r;:i::

%‘ GO0

E_ 500

<L 200

1000k 108 Frequenw ( HZ ] 10.0M 100.0m
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Power Line Conducted Emissions (Neutral) Channd 1, 6, 11
Operator: MailesHsieh
Temperature (C): 24

03:39:51 PM, Friday, April 23, 2004 Humidity (%): 50
Frequency | LISN | Cable | QP Corrct. QP QP AVE Corrct. | AVE AVE
Loss Loss Limit Margin Limit Margin
MHz (dB) (dB) | Amp.(dBuV) | (dBuV) (dB) Amp.(dBuV) | (dBuV) (dB)
0.20661 0.10 0.02 55.53 64.38 -8.85 35.62 54.38 -18.76
0.28676 0.10 0.02 54.41 62.09 -7.68 35.99 52.09 -16.10
0.34793 0.10 0.02 48.65 60.34 -11.69 24.24 50.34 -26.11
0429 0.10 0.03 48.01 58.02 -10.01 24.49 48.02 -2353
0.5011 0.10 0.03 45.40 56.00 -10.60 24.90 46.00 -21.10
1.27656 0.24 0.08 36.22 56.00 -19.78 25.30 46.00 -20.70
24.7165 0.69 0.32 40.91 60.00 -19.09 32.50 50.00 -17.50
25.3577 0.70 0.32 39.03 60.00 -20.97 28.74 50.00 -21.26
25.6963 0.70 0.32 37.97 60.00 -22.03 31.09 50.00 -1891
28.6863 0.70 0.34 40.66 60.00 -19.34 34.31 50.00 -15.69
CISPR22 Class B — it
International Standards Laboratory Conduction 02 a :223,‘-
Neutral Class B Test Graph * PKRead
g G004
% st
E_ s
< 0.0
100.0K 10M Frequenw [ HZ ) 10.0M 1000M
*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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4.2 Bandwidth for DSSS [Section 15.247 (a)(2)]

421 Tes Procedure

The Tranamitter output of EUT was connected to the spectrum andyzer. The 6 dB bandwidth of the
fundamentd frequency was measured. The setting of spectrum andyzer is asfollows

Equipment mode Spectrum analyzer

Detector function Peak mode
RBW 100KHz
VBW 100KHz
422 Test Setup
Spectrum
EUT Analyzer
423 Test Data:
6dB Bandwidth
Temp. (deg. C): 25
. Mailes o,
Test Engr: Hsieh Humidity (%): 50
Chennel | Frequency 6dB Limit Pass/Fail
Bandwidth
(MH2) (MH2) (MH2)
1 2412 1252 05 Pass
6 2437 1256 05 Pass
11 2462 12.32 05 Pass

Inter national Standar ds L aboratory Report Number: 04L RO19FC
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Channel 1:
REF 20.0 dBn DL 6.0 dB MKR 2.40952 GHz
10dB/ A_View Posi B_Blank Posi 6.00 dB
¥indow
WINDOW WIDTITH i
12.952 | MH=z | DN'“l"u‘;F
ﬁnﬁlﬂw—. '|"I""‘ml,l";ﬁl,lI At b L A 'm’ll..,‘mn’l i N — |
L& i
$ﬁﬁﬂ '”\mhw Window
Al Position
fHJf Window
i 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 rfﬁr_rﬁﬁﬁ'
Channel 6:
REF 20.0 dBm DL 6.0 4B MKR 2.43454 GHz
1048/ A View Posi  B_Blank Posi 6.01 dB
Window
WINDOW WIDTH i
12.56 | MH= ity
I L T s S JonTl orr |
-” ) AL I
&Juﬂf 'FWHVV‘ Window
! Position
fﬁﬂ Window
v Width
5 Window
Sweep
0N |DFF
7 Marker
CENTER 2.43700 GHz SPAM 20.00 MHz Couple
*RBW 100 kHz #VBW 100 kHz #5WP 1.0 s *ATT 30d4B rfﬁr_rﬁFF'

Inter national Standar ds L aboratory Report Number: 04L RO19FC
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Channel 11
REF 20.0 dBm DL 6.0 dB MKR 2.45952 GHz
104B/ A View Posi B_Blank Posi 6.00 dB
Window
WINDOW WIDTH T
12,32 |MH=z o
‘J-,Ilﬁf'“"\'\r\'rwhjwﬂ'%"“u 1,4“”"".‘\..—4"\- ""fqﬂnn"l, it
T T 2
Ll Window
ﬁﬁMﬁﬂw Hﬁ%ﬁﬁJ Position
Window
r W‘ Width
€ Window
Sweep
OH |DFF
T MHarker
CENTER 2.46200 GHz SPaN 20.00 MHz Couple
#RBYW 100 kHz #VBW 100 kHz #*SWP 1.0 s #ATT 30dB rfﬁr_rﬁFF'
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4.3 DSSS Maximum Peak Output Power [Section 15.247 (b)(1)]

4.3.1 Test Procedure
The Tranamitter output of EUT was connected to the peak power andyzer.

432 Test Setup

EUT Peak Power
Analyzer

4.3.3 Test Data

Maximum Peak Output Power
Temp. (deg. C): 25
. Mailes o
Test Engr: Hsieh Humidity (%): 50
Channel | Frequency | Analyzer | Cable Loss | Peak Power | Peak Power | Limit (dBm) Pass/Fail
(Mhz) Reading (dB) Output Output
(dBm) (mW) (dBm)
1 2412 21.156 11 168.11 22956 30 Pass
6 2437 21.562 11 18459 22,662 30 Pass
1 2462 21.406 11 178.07 22506 30 Pass
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4.4 Radiated Emission Measurement [Section [15.247(c)(4)]

4.4.1 EUT Configuration

The equipment under test was set up on the 10 meter chamber with measurement distance of 3 meters.
The EUT was placed on a honconductive table 80cm above ground.

Any changes madeto the configuration, or modifications madeto the EUT, during testing are noted inthe
following test record.

442 Tes 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 antenna and then rotating the turntable. Both polarization of
antenna, horizontal and vertica, are measured.

30M to 1GHz: The highest emissions between 30 MHz to 1000 MHz were also andyzed in details by
operating the spectrum andyzer and/or EMI receiver in quas-peak mode to determine the precise
amplitude of the emissons. While doing so, the interconnecting cables and mgor parts of the system
were moved around, the antenna height was varied between one and four meters, its polarization was
varied between verticd and horizontd, and the turntable was dowly rotated, to maximize the emisson.

1GHz—25GHz The highest emissions were aso andlyzed in details by operating the spectrum andyzer
and/or EMI receiver in peak mode to determine the precise amplitude of the emisson. While doing o,
the interconnecting cables and mgjor parts of the system were moved around, the antenna height was
varied between one and four meters, its polarization was varied between vertica and horizonta, and the
turntable was dowly rotated, to maximize the emisson. 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 aso refer to EMI
Receiver/Spectrum Analyzer Configuration. The frequencies were tested using Pesk mode firdt, if
the test datais higher than the emissons 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.

443 EMI Recever/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) 1IMHz

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

Video Bandwidth (VBW) 10Hz

Inter national Standar ds L aboratory
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44.4 Test Data(30MHz — 1GH2):

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

13-

08:14:48 PM, Friday, April 23, 2004

FCC ID:NKRCRP-1

Operator: MailesHsieh

Temperature (C): 23
Humidity (%): 41

Frequency | RxAmp. Ant CableLoss | PreAmpGan Corrct. Limit Margin Ant. Table
Fact Emi. Pos. Pos.
MHz (dBuVv) | (dB/m) (dB) (dB) (dBuv/m) (dBuv/m) (dB) (cm) (deg)
249.22 20.57 11.49 473 0.00 36.79 46.00 -9.21 | 100.00 | 225.00
299.66 12.16 13.59 4.65 0.00 30.40 46.00 -15.60 | 250.00 | 225.00
311.3 10.98 13.76 4.68 0.00 29.43 46.00 -16.57 | 300.00 | 62.00
350.1 10.45 14.30 497 0.00 29.73 46.00 -16.27 | 100.00 | 225.00
395.69 11.45 15.85 5.29 0.00 32.59 46.00 -1341 | 250.00 | 62.00
39957 8.01 15.99 532 0.00 20.31 46.00 -16.69 | 150.00 | 176.00
499.48 581 17.69 6.05 0.00 29.55 46.00 -16.45 | 150.00 | 13.00
791.45 5.05 20.02 7.83 0.00 32.90 46.00 -13.10 | 150.00 | 274.00
824.43 253 20.29 7.94 0.00 30.76 46.00 -15.24 | 100.00 | 209.00
858.38 2.85 20.57 8.19 0.00 3161 46.00 -14.39 | 200.00 | 355.00
30M —1GHz Open Field Radiated Emissions (Vertical) Channd 1, 6, 11
Operator: MailesHsieh
Temperature (C): 23
08:18:17 PM, Friday, April 23, 2004 Humidity (%): 41
Frequency | RxAmp. Ant CableLoss | PreAmpGain Corrct. Limit Margin Ant. Table
Fact Emi. Pos. Pos.
MHz (dBuVv) | (dB/m) (dB) (dB) (dBuv/m) (dBuv/m) (dB) (cm) (deg)
36.79 13.56 14.23 162 0.00 20.42 40.00 -10.58 | 300.00 | 72.00
47.46 18.63 8.62 1.89 0.00 29.14 40.00 -10.86 | 100.00 | 199.00
56.19 19.25 6.36 2.20 0.00 27.81 40.00 -12.19 | 250.00 | 183.00
79.47 17.77 6.55 2.172 0.00 27.04 40.00 -12.96 | 150.00 | 105.00
98.87 19.31 10.07 3.00 0.00 32.38 43.50 -11.12 | 200.00 | 281.00
249.22 22.21 11.49 473 0.00 38.43 46.00 -7.57 | 150.00 | 248.00
499.48 8.44 17.69 6.05 0.00 32.17 46.00 -13.83 | 100.00 | 149.00
791.45 549 20.02 7.83 0.00 3334 46.00 -12.66 | 200.00 | 149.00
890.39 340 20.44 8.30 0.00 32.13 46.00 -13.87 | 200.00 | 149.00
955.38 2.98 21.20 8.63 0.00 32.82 46.00 -13.18 | 10000 | 7.00
NOTE: During the Pre-test, the EUT has been tested for Channel 1, 6, 11 transmit fromMain and Aux antenna

respectively to get all the critical emission frequencies. Inthefinal testall the critical emission frequencies

has been tested and the test data are listed above.

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 30MHz to 1GHz have been tested

Inter national Standar ds L aboratory
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445 Test Data(1GHz—-25GHz).
1GHz~ 25 GHz (Horizontal), Channd 1: 2412 MHz

Operator: Mailes Hsieh RBW: 1 MHz
Humidity (%): 39
Temperature (C): 22

Frequency | RX R. | Ant F. | Cab L. | PreAmpl | Emission(pk) | Limit(av) | Margin | A.Tower | T.Table
MHz dBuv dB/m dB dB dBuvV/m dBuv/m dB cm deg
319780 | 4042 | 31.26 2.52 46.61 27.60 54.00 -26.40 102 256
340759 | 40.39 | 3143 221 46.64 27.39 54.00 -26.61 100 73
4062.94 | 40.85 | 32.39 2.08 46.17 29.15 54.00 -24.85 102 352
482168 | 59.34 | 34.92 1.28 46.88 48.66 54.00 -5.34 100 254
723377 | 53.84 | 3947 3.15 46.21 50.26 54.00 -3.74 102 236
9643.36 | 43.33 | 40.58 3.17 42.07 45.01 54.00 -8.99 102 256

1GHz~ 25 GHz (Vertical), Channd 1. 2412 MHz
Operator: MailesHsieh RBW: 1 MHz

Humidity (%): 39
Temperature (C): 22

Frequency | RXx R. | Ant F. | Cab L. | PreAmpl | Emission(pk) | Limit(av) | Margin | A.Tower | T.Table
MHz dBuv dB/m dB dB dBuV/m dBuvV/m dB cm deg
3282.72 | 40.35 | 31.33 240 46.62 27.45 54.00 -26.55 100 268
340759 | 4094 | 3143 221 46.64 27.94 54.00 -26.06 101 112
4314.69 | 4084 | 33.14 1.70 46.42 29.27 54.00 -24.73 100 102
4821.68 | 56.58 | 34.92 1.28 46.88 45.89 54.00 -8.11 100 268
723377 | 53.87 | 3947 3.15 46.21 50.28 54.00 -3.72 100 75
9643.36 | 45.16 | 40.58 3.17 42.07 46.84 54.00 -7.16 100 268
Note:

“ pk”’: peak reading

“av”: average reading

“---: 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 L oss-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) , Channd 6: 2437 MHz

Operator: Mailes Hsieh RBW: 1 MHz
Humidity (%): 39
Temperature (C): 22

Frequency | Rx R. | Ant_F. | Cab L. | PreAmpl | Emission(pk) | Limit(av) | Margin | A.Tower | T.Table
MHz dBuv dB/m dB dB dBuV/m dBuvV/m dB cm deg
324276 | 41.27 | 3129 2.46 46.61 2841 54.00 -25.59 99 358
344256 | 40.38 | 3145 2.16 46.64 27.35 54.00 -26.65 100 102
420629 | 4058 | 32.82 1.86 46.31 28.95 54.00 -25.05 100 172
487063 | 60.81 | 35.11 125 46.93 50.25 54.00 -3.75 99 358
7305.69 | 53.66 | 39.59 3.20 46.18 50.27 54.00 -3.73 100 82
974525 | 4537 | 40.36 3.13 41.81 47.05 54.00 -6.95 99 358

1GHz~25 GHz (Vertical), Channd 6: 2437 MHz
Operator: MailesHsieh RBW: 1 MHz

Humidity (%): 39
Temperature (C): 22

Frequency | RX R. | Ant F. | Cab L. | PreAmpl | Emission(pk) | Limit(av) | Margin | A.Tower | T.Table
MHz dBuv dB/m dB dB dBuv/m dBuv/m dB cm deg
327273 | 40.07 | 3132 241 46.62 27.18 54.00 -26.82 100 109
342258 | 40.38 | 3144 219 46.64 27.36 54.00 -26.64 100 248
417832 | 41.34 | 32.73 191 46.28 29.69 54.00 -24.31 100 340
4870.63 | 60.70 | 35.11 125 46.93 50.13 54.00 -3.87 100 170
7311.69 | 5352 | 39.60 3.20 46.17 50.15 54.00 -3.85 100 109
974525 | 46.63 | 40.36 3.13 41.81 48.31 54.00 -5.69 100 127
Note:

“ pk”: peak reading

“av”: average reading

“---*: 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), Channd 11: 2462 MHz

Operator: MailesHsieh RBW: 1 MHz
Humidity (%): 39
Temperature (C): 22

Frequency | Rx R. | Ant_F. | Cab L. | PreAmpl | Emission(pk) | Limit(av) | Margin | A.Tower | T.Table
MHz dBuv dB/m dB dB dBuV/m dBuvV/m dB cm deg
325025 | 41.02 | 3130 244 46.62 28.15 54.00 -25.85 100 244
3415.08 | 40.55 | 3143 2.20 46.64 2754 54.00 -26.46 100 112
425524 | 4054 | 3297 1.79 46.36 28.94 54.00 -25.06 100 305
492308 | 61.24 | 3531 1.23 46.97 50.80 54.00 -3.20 100 8
7383.62 | 50.70 | 39.71 325 46.14 4752 54.00 -6.48 100 28
9841.16 | 45.98 | 40.15 3.10 41.56 47.67 54.00 -6.33 100 8
1GHz~ 25 GHz (Vertical), Channd 11: 2462 MHz
Operator: MailesHsieh RBW: 1 MHz

Humidity (%): 39
Temperature (C): 22

Frequency | RX R. | Ant F. | Cab L. | PreAmpl | Emission(pk) | Limit(av) | Margin | A.Tower | T.Table

MHz dBuv dB/m dB dB dBuv/m dBuv/m dB cm deg
3252.75 | 4045 | 31.30 244 46.62 27.58 54.00 -26.42 102 73
341009 | 4054 | 3143 2.20 46.64 2753 54.00 -26.47 102 236
4258.74 | 40.40 | 32.98 179 46.36 28.80 54.00 -25.20 102 204
492308 | 60.03 | 3531 123 46.97 49.59 54.00 -441 102 73
7383.62 | 5344 | 39.71 3.25 46.14 50.26 54.00 -3.74 102 281
9841.16 | 46.70 | 40.15 3.10 41.56 48.39 54.00 -5.61 102 73
Note:

“ pk’: peak reading

“av”: average reading

“---*: 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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4.5 Band Edge M easur ement

45.1 Tes Procedure (Conducted)

1 The trangmitter output of EUT was connected to the spectrum andyzer.
Equipment mode: Spectrum andyzer
Detector function: Peak mode
SPAN: 100MHz
RBW: 100KHz
VBW: 100K Hz
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 Analyzer

453 Test Data:
Table: Band Edge measurement (Conducted)
Temp. (deg. C): 25
Mail -
Test Engr: Hsa'“ eh% Humidity (%): 50
Channel Frequency | Spectrum Carrier - Pass/Fail
Reading Outsideband
Limit: >20dB
(MHz) (dBuV) (dB)
1 24131 116.3 --- -
Outside band 2396.6 79.37 36.93 Pass
11 2463.1 116.14 --- ---
Outside band 2476.6 79.52 36.62 Pass

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

REF 127.0 dBupV MKR 2.4131 GH=z
10dB/ A View Posi B_Blank Posi 116.30 dBuV
HKR Setup
MARKER hk |
2.484131 GHg= 1 il

M [ |

A e
Marker

f O

Il ey
Marker

\ OFF

, :H \11 V i Active

Marker

i
bbb Pl
7
CENTER 2.3750 GHz SPAH 100.0 MHz Reset
#RBYW 100 kHz *VBW 100 kHz *SWP 200 ms *ATT 30dB barker:

Band Edge Conducted M easurement

REF 127.0 dBuV MKR 2.4631 GHz
10dB/ A_View Posi B_Blank Posi 116.14 dBpV
HKR Setup
MARKER 1
2 4 3 1 G’ H Z Marker NEI =
5 Ei”ﬂm e
A ——
! \ Marker
L oM
[ \ T
Harker
j \ OFF
i ]H 4
V " fctive
\LM Marker
MN”**”“*WﬂhhﬁMwmw$mﬁummﬁ
7
CENTER 2.5000 GHz SPAN 100.0 MHz Reset
*RBW 100 kHz *VBW 100 kHz *SWP 200 ms #*ATT 30dB Marker
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4.5.4 Tes Procedure (Radiated)

1.

5.

Antenna and Turntable test procedure same as Radiated Emisson Measurement.
Equipment mode: Spectrum andyzer

Detector function: Pesk mode

SPAN: 100MHz

RBW: 1IMHz

VBW: 1IMHz

Center frequency: 2.395GHz, 2.48GHz

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

Find the next peak frequency outside the operation frequency band

For peek frequency emisson level measurement in Restricted Band ,

Change RBW: 1MHz

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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456 Test Data
Table Band Edge measurement (Radiated)

Temp. (deg. C): 25
Mail -
Test Engr: Hs?eh% Humidity (%6): 50
Channel | Frequency | Spectrum | Correction | Emission | dBc( Limit: Limit Equip. Pass
(MH2) Reading Factor Level >20dBc) | (dBuv/m) Setup or
(dBuv)

(dB/m) (dBuV/m) VBW Fall
1(pesk | 24123 81.73 28.67 110.4 1IMHz
mode)

Outside 2396.8 47.24 28.67 75.91 34.49 IMHz Pass
band
l(average | 2411.7 7391 28.67 105.58 10Hz
mode)
Restricted | 2387.2 22.66 28.67 51.33 4 10Hz Pass
band
11(peak 2462.3 81.84 28.64 110.48 1IMHz
mode)
Outside 24771 4459 2864 73.23 37.25 --- 1IMHz Pass
band
11(average| 2461.2 74.27 28.64 102.91 --- --- 10Hz -
mode)
Restricted | 2486.7 2291 28.64 51.55 4 10Hz Pass
band
Note:
The Spectrum plot of emission level measurement in Restricted band is attached.
Emission Level=Spectrum Reading+Correction Factor
Correction Factor=Antenna Factor+cabl e loss—amplifier gain
Both Horizontal and Vertical polarizaion have been tested and the worst datais listed above.
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Band Edge measurement for radiated emission in Restricted Band(Radiated)
Peak Mode (Channel 1)

REF 86.0 dBu¥ MKR 2.4123 GHz
10dB/ A _View Posi B_Blank Posi 81.73 dBpV
LOF] HKR Setup
MARKER /dgm L
2.484123 GHg N s s
\ [T
z
/ \ Harker
OH
3
%ﬁ / \ Marker
i OFF
.‘ .
fw Active
Marker
Lo oot o rghar L o
7
CENTER 2.3750 GHz SPAN 100.0 WHz Reset
#RBY 1 MH= *VBY 1 MHz *#5WP 200 ms  *ATT 104B Marker
Preamp
Band Edge measurement for radiated emission in Restricted Band(Radiated)
Average Mode (Channdl 1)
REF 86.0 dBpV MKR 2.4117 GHz
10dB/ A _View Posi B_Blank Posi 73.91 dBu¥
LOF HKR Setup
MARKER L e
2.484117 GHgE E i
/43_ (=i
s
\ Marker
OH
3
/ \ Marker
2] s
W
Active

jigg/ Marker

ki
CENTER 2.3750 GHz SPAN 100.0 MHz Reset
#RBW 1 MHz  *VBW 10 Hz SWP 20 s *ATT 10dB Marker
Preamp
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Band Edge measurement for radiated emission in Restricted Band(Radiated)
Peak Mode (Channd 11)

REF 86.0 dBpY MKR 2.4623 GHz
10dB/ A_View Posi B_Blank Posi 81.84 dBu¥
LOF HKR Setup
MARKER i
2,746 GHg i
7
z
Marker
OH
/ \ T
= Marker

ey OFF
\@/’5\ * Active

in Marker

7
CENTER 2.5000 GHz SPAN 100.0 MHz Reset
#RBW 1 MHz  *VBW 1 MHz _ *SWP 200 ms *ATT 10dB Marker
Preanp

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

REF 86.0 dBpY MKR 2.4612 GHz
10dB/ fA_Max Posi B_Blank Posi 74.2% dBu¥
LOF HKR Setup
MARKER L
2.4612 GHg i
7
z
Marker
OH

L :
Marker

/ \ OFF
2
4
bﬁuﬁ\ fictive

\%j%\\ Marker

Py e e
7
CENTER 2.5000 GHz SPAN 100.0 MHz Reset
#RBY 1 MHz  *VBW 10 Hz SWP 20 s #ATT 10dB Marker
Preanp
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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) ]

4.7.1 Test Procedure
1 The Transmitter output of EUT was connected to the spectrum andyzer.

Equipment mode: Spectrum andyzer

Detector function: Peak mode

SPAN:1.5MHz

RBW: 3KHz

VBW: 30KHz

Center frequency: fundamenta frequency tested.

Sweep time= 500 sec.

2. Using Peak Search to read the peak power after Maximum Hold function is completed.
4.7.2 Test Setup
Spectrum
EUT Analyzer
4.7.3 Test Data
Maximum Peak Output Power Density
Temp. (deg. C): 25
Test Engr: m;l;hes Humidity (%): 50
Chennel | Freqguency Spectrum CableLoss | Peak Power Limit Pass/Fail
(MH2) Reading (dB) Output (dBm/3KH2)
(dBM/3KHz)
(dBm/3KHz)

1 2412 13 11 24 8 Pass
6 2437 5.12 11 6.22 8 Pass
11 2462 342 11 452 Pass

Note: Two RF output( MAIN & AUX) have been test,the worse data shown above.
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Channel 1
REF 20.0 dBm HKR 2.412447 GHz
1048/ A _View Posi  B_Blank Posi 1.30 dBm
Trace fA
MARKER 1
2.4812447 GHZz Write A
*» 2
View &
i (! A Illu I"f Low y i, O T |
M T4 s
T Blank &
4
Max Hold
A
5
Detector
Posi
&
Trc Henu
A B |
T
CENTER 2.412633 GH=z SPAN 1.500 HMHz 1/2 .more
*RBY 3 kH=z *VBYW 30 kH=z *¥5WP 500 s *ATT 3048
Channel 6
REF 20.0 dBm MKR 2.438136 GHz
1048/ A _View Posi  B_Blank Posi 5.12 dBm
Trace A
MARKER 1
2.438136 GH= Write A
&
z
View A
i aﬁh "ﬁ‘ 0 II."J.I‘!L f, M'fl'IMI I‘l lTthL""lﬁ& a[ ]II‘I" rﬁ"._aw*l‘ ;Ilhlllu%rl-w.".‘n Ml' ﬁ* ‘!uli A
AR R AL TR R -
Blank #
4
Max Hold
A
-3
Detector
[ Po=si
&
Trc Henu
A~ B |
T
CENTER 2.437630 GHz SPAN 1.500 MHz 1/2 . more
*RBY 3 kH=z #VBYW 30 kH=z *#5WP 500 s *ATT 3048
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Channel 11
REF 20.0 dBm HER 2.463478 GHz
10dB/ A View Posi B_Blank Posi 3.42 dBm
Trace fA
MARKER 1
2.463478 GHz Write A
L
1 2
View &
A Flw it *I"flh' W S cdof
gAY e |1
Blank #
4
Hax Hold
[
5
Detector
[ Posi |
&
Trc Menu
Fa—[ B |
7
CENTER 2.463821 GHz SPAN 1.500 MHz 1/2 .more
*RBY 3 kH=z #VBYW 30 kH=z *¥5WP 500 s *ATT 3048
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5. TEST RESULTS(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 ANS
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-conductivetablethat 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 characteristic of the
LISN is complied with the limit shown on the figure 1 of ANS C63.4-2001.

Both lines (neutral and hot) were connected to the LISN in series at testing. A coaxia-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 thelead so astoforma
bundle not exceeding 40cm in length.

Any changes madeto the configuration, or modifications madeto the EUT, during testing are noted in the
following test record.

If the EUT isaPersona Computer or aperiphera of persona computer, and the persona computer has
an auxiliay AC outlet which can be used for providing power to an externd monitor, then dl
measurementswill 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 the results
wererecorded. The effect 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 quas-peak detectors. At the frequencies where the
quasi-pesk vaues of the emissons were higher than 6di3 below the applicable average limits, the
emissions were also measured with the average detectors.

The highest emissonswere anayzed in detailsby operating the spectrum andyzer in fixed tuned modeto

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

5.1.3 EMI Recever/Spectrum Analyzer Configuration (for the frequencies tested)

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) Channe 1, 6, 11

Operator: MailesHsieh
Temperature (C): 24

03:20:34 PM, Friday, April 23, 2004 Humidity (%): 50
Frequency LISN Cable QP Corrct. QP Limit QP AVE Corrct. AVE AVE
Loss Loss Margin Limit Margin
MHz (dB) (dB) Amp.(dBuVv) (dBuv) (dB) Amp.(dBuV) (dBuv) (dB)
0.20653 0.10 0.02 55.64 64.38 -8.74 32.19 54.38 -22.19
0.28653 0.10 0.02 54.38 62.10 -7.72 39.56 52.10 -12.H4
0.34703 0.10 0.02 4847 60.37 -11.90 26.36 50.37 -24.01
0.42943 0.10 0.03 48.36 58.02 -9.66 28.43 48.02 -19.59
0.5714 0.10 0.04 43.88 56.00 -12.12 31.19 46.00 -14.81
0.99514 0.10 0.07 4042 56.00 -15.58 2942 46.00 -16.58
1.30997 0.31 0.08 30.19 56.00 -25.81 18.11 46.00 -27.89
1.91285 0.13 0.10 44 .46 56.00 -11.54 34.71 46.00 -11.29
2.19604 011 0.10 44.24 56.00 -11.76 34.43 46.00 -11.57
247836 0.12 0.10 43.43 56.00 -12.57 33.71 46.00 -12.29
CISPR2? Class B —
International Standards Laboratory Conduction 02 = ﬁ:',?;\'f
Phase Class B Test Graph - PK Riad
%‘ G0
% 00 ]
< a0.n
. . Frequency {Hz ) : -
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Power Line Conducted Emissions (Neutral) Channd 1, 6, 11
Operator: MailesHsieh
Temperature (C): 24

03:28:37 PM, Friday, April 23, 2004 Humidity (%): 50

Frequency LISN Cable QP Corrct. QP Limit QP AVE Corrct. AVE AVE
Loss Loss Margin Limit Margin

MHz (dB) (dB) Amp.(dBuV) (dBuV) (dB) Amp.(dBuVv) (dBuv) (dB)
0.20541 0.10 0.02 55.13 64.42 -9.29 31.64 54.42 -22.78
0.28633 0.10 0.02 54.53 62.10 -7.57 36.88 52.10 -15.22
0.3483 0.10 0.02 48.20 60.33 -12.13 24.71 50.33 -25.62
0.42908 0.10 0.03 47.85 58.03 -10.18 25.95 48.03 -22.07
0.50081 0.10 0.03 45.83 56.00 -10.17 2554 46.00 -20.46
1.27521 0.24 0.08 36.94 56.00 -19.06 26.71 46.00 -19.29
2.26343 0.11 0.10 34.24 56.00 -21.76 25.14 46.00 -20.86
2.44655 0.12 0.10 2217 56.00 -33.83 11.16 46.00 -34.84
25494 0.70 0.32 39.60 60.00 -20.40 31.88 50.00 -18.12
26.489 0.70 0.33 40.67 60.00 -19.33 33.75 50.00 -16.25

CISPR2Z Class B

International Standards Laboratory Conduction 02
MNeutral Class B Test Graph « PKRead

% GP Read
A G Raa

(IR o

0.0

4004

0.0

Amplitude ( dBu¥ )

004

0.0 4=

i i i |
100K 1om 1n.0m 1000

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 Tranamitter output of EUT was connected to the spectrum andyzer. The 6 dB bandwidth of the

fundamentd frequency was measured. The setting of spectrum anayzer is asfollows

Equipment mode

Spectrum analyzer

Detector function Peak mode
RBW 100KHz
VBW 100KHz
522 Test Setup
Spectrum
EUT Analyzer
523 Test Data:
6dB Bandwidth
Temp. (deg. C): 25
. Mailes .
Test Engr: Hsieh Humidity (%): 50
Chennel | Frequency 6dB Limit Pass/Fail
Bandwidth
(MH2) (MH2) (MH2)
1 2412 16.6 05 Pass
6 2437 16.56 05 Pass
11 2462 16.56 05 Pass

Inter national Standar ds L aboratory
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Channdl 1
REF 20.0 dBm DL 6.0 dB MKR 2.41600 GHz
10dB/ A_View Posi B_Blank Posi 6.00 dB
¥indow
WINDOW WIDTH e
16,680 MH=z iy
[ DN | OFF
2 ]
SN e T T T e TR T fh.ﬂhﬂ-"wwﬁ'vw;'- e Window
o Position
> Window
P g Width
g Window
Sweep
OH |IIIFF
7 Marker
CENTER 2.41200 GHz SPAN 20.00 HHz Couple
#*RBY 100 kHz *VBW 100 kHz *SWP 1.0 5 *ATT 30dB W'F
Channel 6
REF 20.0 dBm DL 6.0 dB MKR 2.43138 GHz
1048/ A View Posi  B_Blank Posi 6.00 dB
Window
WINDOW WIDTH T
16.56 MH= ity
["ON " |_OFF
4 z
e L g P TR e o T G e T B S e SR T S e Window
5 : Position
Mum 3
b Window
™ Hﬂﬁ Width
5 Window
Sweep
OH |I]FF
7 Marker
CENTER 2.43700 GHz SPAH 20.00 MH=z Couple
#RBYW 100 kHz #VBW 100 kHz #*SWP 1.0 s #*ATT 30dB W'W
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Channdl 11
REF 20.0 dBm DL 6.0 dB MKR 2.4%676 GHz
1048/ A_View Posi B_Blank Posi 6.00 dB
¥Window
WINDOW WIDITH L
16.56 MH= ity
[ON | OFF
z
& Window
R T T L e T nwﬂr.n-l T S T T
; ! Position

LLLL s
. Window
o™ “’LM Width

£ Window
Sweep

OH |DFF

7 Marker
CENTER 2.46200 GHz S5PaN 20.00 MH=z Couple

*REW 100 kHz #VBW 100 kHz *5WP 1.0 s *ATT 304B rTﬁr_rﬁFF-
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5.3 DSSS Maximum Peak Output Power [Section 15.247 (b)(1)]

5.3.1 Test Procedure
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The Tranamitter output of EUT was connected to the peak power andyzer.

532 Test Setup

EUT Peak Power
Analyzer
5.3.3 Test Data
Maximum Peak Output Power
Temp. (deg. C): 25
. Mailes o
Test Engr: Hsieh Humidity (%): 50
Channel | Frequency | Analyzer | Cable Loss | Peak Power | Peak Power | Limit (dBm) Pass/Fail
(Mhz) Reading (dB) Output Output
(dBm) (mw) (dBm)
1 2412 21468 11 180.63 22568 30 Pass
6 2437 21.468 11 180.63 22568 30 Pass
1 2462 21.156 11 168.11 22956 30 Pass

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

5.4.1 EUT Configuration

The equipment under test was set up on the 10 meter chamber with measurement distance of 3 meters.
The EUT was placed on a honconductive table 80cm above ground.

Any changes madeto the configuration, or modifications madeto the EUT, during testing are noted inthe
following test record.

5.4.2 Tes 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 antenna and then rotating the turntable. Both polarization of
antenna, horizontal and vertica, are measured.

30M to 1GHz: The highest emissions between 30 MHz to 1000 MHz were dso andyzed in detalls by
operating the spectrum analyzer and/or EMI receiver in quasi-peak mode to determine the precise
amplitude of the emissons. While doing so, the interconnecting cables and mgor parts of the system
were moved around, the antenna height was varied between one and four meters, its polarization was
varied between vertica and horizonta, and the turntable was dowly rotated, to maximize the emisson.

1GHz—25GHz The highest emissions were aso andlyzed in details by operating the spectrum andyzer
and/or EMI receiver in peak mode to determine the precise amplitude of the emisson. While doing o,
the interconnecting cables and mgjor parts of the system were moved around, the antenna height was
varied between one and four meters, its polarization was varied between vertica and horizonta, and the
turntable was dowly rotated, to maximize the emisson. 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 aso refer to EMI
Receiver/Spectrum Analyzer Configuration. The frequencies were tested using Pesk mode firdt, if
the test datais higher than the emissons 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.

5.4.3 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) 1IMHz

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

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

30M —1GHz Open Field Radiated Emissions (Horizontal) Channd 1, 6, 11
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08:15:43 PM, Friday, April 23, 2004
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Operator: MailesHsieh

Temperature (C): 23
Humidity (%): 41

Frequency | RxAmp. Ant CableLoss | PreAmpGain Corrct. Limit Margin Ant. Table
Fact Emi. Pos. Pos.
MHz (dBuVv) | (dB/m) (dB) (dB) (dBuv/m) (dBuv/m) (dB) (cm) (deg)
249.22 20.20 11.49 473 0.00 36.42 46.00 -9.58 | 150.00 | 264.00
299.66 12.25 13.59 4.65 0.00 30.49 46.00 -15.51 | 250.00 | 264.00
31324 1091 13.79 4.69 0.00 29.39 46.00 -16.61 | 100.00 | 117.00
330.7 8.98 14.03 4.80 0.00 27.81 46.00 -18.19 | 100.00 | 264.00
350.1 10.06 14.30 497 0.00 20.34 46.00 -16.66 | 250.00 | 281.00
395.69 12.24 15.85 5.29 0.00 33.38 46.00 -12.62 | 200.00 | 166.00
399.57 6.67 15.99 532 0.00 27.97 46.00 -18.03 | 200.00 | 215.00
49948 6.28 17.69 6.05 0.00 30.01 46.00 -15.99 | 150.00 | 313.00
791.45 534 20.02 7.83 0.00 33.19 46.00 -12.81 | 250.00 | 313.00
824.43 2.73 20.29 7.94 0.00 30.96 46.00 -15.04 | 150.00 | 329.00
30M —1GHz Open Fidd Radiated Emissions (Vertical) Channd 1, 6, 11
Operator: MailesHsieh
Temperature (C): 23
08:17:22 PM, Friday, April 23, 2004 Humidity (%): 41
Frequency | RxAmp. Ant CableLoss | PreAmpGain Corrct. Limit Margin Ant. Table
Fact Emi. Pos. Pos.
MHz (dBuVv) | (dB/m) (dB) (dB) (dBuv/m) (dBuv/m) (dB) (cm) (deg)
43.58 1534 1042 181 0.00 27.58 40.00 -12.42 | 200.00 | 27.00
47.46 17.23 8.62 1.89 0.00 27.74 40.00 -12.26 | 100.00 | 11.00
55.22 19.32 6.56 217 0.00 28.05 40.00 -11.95 | 200.00 | 190.00
58.13 19.52 5.97 2.24 0.00 27.73 40.00 -12.27 | 200.00 | 158.00
76.56 18.20 6.26 2.69 0.00 27.15 40.00 -12.85 | 200.00 | 174.00
8141 17.56 6.84 2.75 0.00 27.15 40.00 -12.85 | 150.00 | 190.00
98.87 19.68 10.07 3.00 0.00 32.75 43.50 -10.75 | 250.00 | 223.00
249.22 22.62 11.49 473 0.00 38.84 46.00 -7.16 | 150.00 | 174.00
791.45 5.60 20.02 7.83 0.00 33.45 46.00 -12.55 | 100.00 | 158.00
824.43 5.66 20.29 7.94 0.00 33.90 46.00 -12.10 | 100.00 | 142.00
NOTE: During the Pre-test, the EUT has been tested for Channel 1,6, 11 transmit fromMain and Aux antenna

respectively to get all the critical emission frequencies. Inthefinal testall the critical emission frequencies

has been tested and the test data are listed above.

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 30MHz to 1GHz have been tested

Inter national Standar ds L aboratory
HC LAB:NVLAP:200234-0;VCCI: R-341,C-354;NEMKO:ELA 1133,113c;BSMI:SL2-IN-E-0037;SL2-R1-E-0037;CNLA:1178
LT LAB:NVLAP:200234-0;VCCI: R-1435,C-1440;NEMKO:ELA 113b,113d;BSMI:SL2-IN-E-0013;CNLA:0997

Report Number: 04L RO19FC




-36- FCC ID:NKRCRP-1

545 Test Data ( 1GHz—-25GH2) .
1GHz~ 25 GHz (Horizontal), Channd 1: 2412 MHz

Operator: Mailes Hsieh RBW: 1 MHz
Humidity (%): 39
Temperature (C): 22

Frequency | RX R. | Ant F. | Cab L. | PreAmpl | Emission(pk) | Limit(av) | Margin | A.Tower | T.Table
MHz dBuv dB/m dB dB dBuvV/m dBuv/m dB cm deg
201808 | 38.86 | 3107 2.82 46.52 26.23 54.00 -21.77 100 325
327522 | 4038 | 31.32 241 46.62 27.48 54.00 -26.52 100 201
4825.17 | 45.77 | 34.94 127 46.89 35.10 54.00 -18.90 101 124
6860.14 | 35.70 | 38.34 274 46.38 30.40 54.00 -23.60 102 264
7239.76 | 46.64 | 3948 3.15 46.20 43.07 54.00 -10.93 101 124
858841 | 38.03 | 4156 334 42.54 40.40 54.00 -13.60 100 351

1GHz~ 25 GHz (Vertical), Channd 1. 2412 MHz
Operator: MailesHsieh RBW: 1 MHz

Humidity (%): 39
Temperature (C): 22

Frequency | RXx R. | Ant F. | Cab L. | PreAmpl | Emission(pk) | Limit(av) | Margin | A.Tower | T.Table

MHz dBuv dB/m dB dB dBuV/m dBuvV/m dB cm deg
3260.24 | 4091 | 3131 243 46.62 28.03 54.00 -25.97 100 241
3400.10 | 4054 | 3142 2.22 46.64 2754 54.00 -26.46 102 84
4216.78 | 41.39 | 32.85 185 46.32 29.77 54.00 -24.23 100 24
4821.68 | 4792 | 3492 1.28 46.88 37.24 54.00 -16.76 102 123
723377 | 50.27 | 39.47 3.15 46.21 46.68 54.00 -7.32 105 102
858242 | 3811 | 4157 335 4253 40.49 54.00 -1351 102 317
Note:

“ pk”: peak reading

“av”: average reading

“---: 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 L oss-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.

Inter national Standar ds L aboratory Report Number: 04L RO19FC

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




