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1. . General
1.1 Certification of Accuracy of Test Data

The e ectromagnetic interference tests which this report describes were conducted by an
independent  dectromagnetic compatibility consultant, Internationa Standards Laboratory in
accordance with the test procedure specified in CFR 47 Part 15 Subpart C (Section 15.247),
Subpart E (15.407) , and ANSI C63.4 Rules.

The test results contained in this report accurately represent the measurements of the
EMC characterigtics and the energy generated by sample equipment under test at thetime of thetest.

Equipment Tested: Notebook Personal Computer
(with WLAN atb+g Mini-PCl module EM-500AG insde)
Modd:M S2143
Applied by Wistron NeWeb Corp.

Samplereceived Date: 2003/11/05

Final test Date: 2003/11/30

Test Site: Chamber 02, Conduction 02
Temperature 21°C(Conduction Test); 22°C (Radiation Test)
Humidity: 51% (Conduction Test); 48% (Radiation Test)

Test Engineer: Jerry Chiou

The results show that the sample equipment tested as described in thisreport isin compliance
with the Class B conducted and radiated emission limits of FCC Rules Part 15 Subpart B, and the
limit of Part Subpart C Sec. 15.247; and the limits of FCC Part 15 Subpart E (Section 15.407).

Approve & Signature

Eddy jaung/Di recto

_|

Test results givenin thisreport apply only to the specific sample(s) tested under stated test conditions.
hisreport shall not be reproduced other than in full without the explicit written consent of ISL. Thisreport totally
contains 117 pages, including 1 cover page, 3 contents page, and 113 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 istraceable to 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).

I nternational Standards L aboratory Report Number: 03LR0O23FC
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2. Test Results Summary
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The 802.11b and 802.11g functionsof EUT hashbeentested tothe 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 SAR report attached
15.247 (d) Power Spectral Density Pass

The 802.11a functionsof EUT hasbeentested tothe FCC regulations listed below:

Tested Standards: 47 CFR Part 15 Subpart E

Standard Test Type Result Remarks
Section
15.407 (a)(1)(2)(3) Peak Transmit Power Pass
15.407 (&(1)(2)(3) Peak Power Spectral Pass
Dengty
15.407 (a)(6) Peak Power Excursion Pass
15.407 (b)(5) AC Power Line Pass
Emissons
15.407 (b)(5) Radiated Emissons Pass
30MHz — 40 GHz
15.407(f) Radiation exposure Pass SAR report attached
15.407 (g) Frequency Stability Pass

I nternational Standards L aboratory
NVLAP Lab. Code: 200234-0; VCCI: R-1435, C-1440; NEMKO Aut. No: ELA 113; BSMI Lab. Code: SL2-IN-E-0013
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Description:

Model No.:
FCCID:

Brand:
Wirdess LAN Module:

Frequency Range 802.11a

Frequency Range 802.11b/g:

Support channd:

802.11a Norma mode
802.11a Turbo mode
802.11b

802.11g

Modulation SKill:

802.11a Norma mode

802.11a Turbo mode
802.11b

802.11g

Antennas Type:

Antenna Connected:

Antenna peak Gain:

Main antenna

Aux antenna

Power Type of LAN module:

-3- FCC ID:NKRM S2143CM 6

3. Description of Equipment Under Test (EUT)

Notebook Personal Computer

(with WLAN atb+g Mini-PCl module
CM6 insde)

MS2143

NKRMS2143CM6

acey

Wistron NeWeb, Modd: EM-500AG
(802.11a/b/g)

5180 - 5320 MHz, 5745 - 5805 MHz
2412 - 2462 MHz

12 Channds
5 Channedls

11 Channds
11 Channds

OFDM (6 Mbps — 54 Mbps)
OFDM (12 Mbps— 108 MBps)
DBPSK (1Mbps), DQPSK (2Mbps),
CCK(5.5/11Mbps)

OFDM (6M - 54Mbps)

Triple-band PIFA Typein Meta

Modd: EBO-A

made by Wistron NeWeb Corp.

Connected to RF connector on the PCB of the
802.11a/b/g WLAN Adapter. The user is not
possble to change the antenna without
disassembling the notebook computer.

2.89 dBi (2.500GHz), 4.82 dBi(5.350GHz)
-0.77 dBi (2.500GHz), 3.38 dBi(5.6475GHz2)
3.3V DC from Notebook PC

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

Channd  Frequency(MH?2)

01 2412
02 2417
03 2422
04 2427
05 2432
06 2437

I nternational Standards L aboratory
NVLAP Lab. Code: 200234-0; VCCI: R-1435, C-1440; NEMKO Aut. No: ELA 113; BSMI Lab. Code: SL2-IN-E-0013

Channd Frequency(MHz)

07 2442
08 2447
09 2452
10 2457
11 2462

Report Number: 03LR0O23FC
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The channel and the operation frequency of 802.11a Normal Modeis listed below:

Channd Frequency(MH2)

01
02
03
04
05
06

5180
5200
5220
5240
5260
5280

Channd Frequency(MH2)

07 5300
08 5320
09 5745
10 5765
11 5785
12 5805

The channel and the operation frequency of 802.11a Turbo Modeis listed below:

Channd Frequency(MH2)

01
02
03

5210
5250
5290

04
05

5760
5800

AC Power Adapter Manufacturer:

AC Power Cord Type:
DC Power Cable Type:

SODIMM DDR333:

LCD:

Hard Disk Driver:

DVD ROM Diriver:

Combo Driver:

MDC Modem Module:

DVD-Dud Driver:

1394 COnnector:

USB Connector:

RJ11 Connector:

RJ5 Connector:

VGA Connector:

Mini PCI Sot:

TV Port:

Line out Port:

Line-in Port:

DCIN Port:

Battery:

Speed & CPU

Speed CPU
100MHz
100MHz

I nternational Standards L aboratory
NVLAP Lab. Code: 200234-0; VCCI: R-1435, C-1440; NEMKO Aut. No: ELA 113; BSMI Lab. Code: SL2-IN-E-0013

Liteon ADT 120W 3P PA-1121-02AC REV.A
Unshielded, 1.8m (Detachable) to Power Adapter
Unshielded, 1.8m (Non-Detachable) at Power
Adapter (With a Core)
MicronMT8VDDT3264HDG-335C3 256MB
14.1 AU (Model:B141XN0O4 V.2
HGST (Modd: IC25N020ATMR04-0) 20GB
QS (Model: SDR-083)
QS (Modd: SBW-242U)
Ambit (Modd: T60M 283.10)
Pioneer(Modd: DVR-K12D)
one4 Pins
four 4 Fins
one2 Pins
one8 Fins
one 15 Rins
one
one7 Pins
one
one
one
Li-ION, 12cdll

AMD Athlon XP ATH64 DTR3000+1.8G 1IML2 KC.A3302.89H
AMD Athlon XP ATH64 DTR3300+2.0G 1IML2 KC.A3002.89H

Report Number: 03LR0O23FC
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3.1 Test Standards and Procedure

Test Specification: FCC Part 15 subpart C (Section 15.247) and subpart E (Section 15.407)
and/or CISPR 22/EN55022, RSS210

Test Procedure: ANSl C63.4, CFR 47 Sec. 15.247, Sec. 15407 as detailed in
Appendices

3.2 General Test Conditions

1. During the test, the EUT was s&t in continuoudy transmitting mode with aduty
cycdeof 99% (maximum alowed).
2. Thechannd 1, 6, 11 of of 802.11b and 802.11g of EUT were dl tested.
3. Thechannd 1, 4, 5, 8,9,12 of Norma Mode of 802.11aand Channd 1, 2, 3,4,5 of
Turbo Mode of 802.11awere also al tested.
4. “Norma mode’” of 802.11a and 802.11g alows data rates up to 54 Mbps. The
EUT was tested in the data rate that produced the highest output
power (6 Mbps)
5. “Turbomode’ of 802.11a alows datarates up to 108 Mbps. The EUT was
tested in the data rate that produced the highest output power (12 Mbps).
6. Both Main antenna and Aux antenna of EUT are able to be used as
the Transmitting Antenna. Both antennas have been tested respectively,
and the worst data is showed in the report.

I nternational Standards L aboratory Report Number: 03LR0O23FC
NVLAP Lab. Code: 200234-0; VCCI: R-1435, C-1440; NEMKO Aut. No: ELA 113; BSMI Lab. Code: SL2-IN-E-0013
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s, TEST RESUL TS (802.11b)

4.1 Powerline Conducted Emissions [Section 15.207]

4.1.1 EUT Configuration

The BEUT was set up on the non-conductive table that is 1.0 by 1.5 meter, 80cm above
ground. Thewal 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
characterigtic of the LISN is complied with the limit shown on the figure 1 of ANSI C63.4-2001.

Both lines (neutra 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 the lead s0 asto form abundle 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 isaPersond Computer or aperiphera of persona computer, and the persona
computer has an auxiliary AC outlet which can be used for providing power to an externad monitor,
then dl 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 et up as described above, with the EMI diagnogtic 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 cableshasbeen
investigated to find the configuration that produces maximum emission.

At thefrequencieswherethe peak vaues of the emissonswere higher than 6d(3 below the
gpplicablelimits, the emissonswere adso measured with the quasi- peak detectors. At the frequencies
where the quasi-peak vaues of the emissions were higher than 6dM3 below the gpplicable average
limits, the emissons were aso measured with the average detectors.

The highest emissions were analyzed in details by operating the spectrum anayzer in fixed
tuned mode to determine the nature of the emissionsand to provide information which could be useful
in reducing their amplitude.

4.1.3 EMI Receiver/Spectrum Analyzer Configuration (for the frequencies tested)

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

I nternational Standards L aboratory Report Number: 03LR0O23FC

NVLAP Lab. Code: 200234-0; VCCI: R-1435, C-1440; NEMKO Aut. No: ELA 113; BSMI Lab. Code: SL2-IN-E-0013



414 Test Data:
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Table Power Line Conducted Emissions (Hot) Channel 1, 6, 11

Corrective Factor Quasi-Peak Average
Frequency LISN Cable Corrected Limit Margin Corrected Limit Margin
(MH2) Loss Loss Amplitude (dBuv) (dB) Amplitude (dBuv) (dB)
(dB) (dB) (dBuV) (dBuv)
0. 41940 0.10 0. 03 47.56 58. 30 -10.74 |30.61 48. 30 -17.69
0.46146 0.11 0. 03 41. 58 57.10 -15.52 |[25.50 47.10 -21.60
0. 65463 0.14 0. 04 44,27 56. 00 -11.73 |[25.76 46. 00 -20.24
0. 68181 0. 15 0. 04 37.96 56. 00 -18.04 ([27.66 46. 00 -18.34
0. 97906 0. 20 0. 07 42. 17 56. 00 -13.83 [26.55 46. 00 -19. 45
1.06463 0.48 0. 07 38. 05 56. 00 -17.95 (29.21 46. 00 -16.79
1.31385 0.41 0. 08 36. 66 56. 00 -19.34 |23.41 46. 00 -22.59
1. 93950 0.22 0. 10 33.16 56. 00 -22.84 |(24.54 46. 00 -21. 46
2.20121 0.21 0. 10 31.99 56. 00 -24.01 [22.75 46. 00 -23.25
16. 1308 0.75 0.29 39.58 60. 00 -20.42 |31.34 50. 00 -18. 66
CISPR22 Class B
International Standards Laboratory Conduction 02
Phase Class B Test Graph
~ 60.0
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I nternational Standards L aboratory
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Table Power Line Conducted Emissons (Neutral) Channd 1, 6, 11

Corrective Factor Quasi-Peak Average
Frequency LISN Cable Corrected Limit Margin Corrected Limit Margin
(MH2) Loss Loss Amplitude (dBuv) (dB) Amplitude (dBuv) (dB)
(dB) (dB) (dBuV) (dBuv)
0. 33798 0.10 0. 02 40. 61 60. 63 -20. 02 21.98 50. 63 -28. 65
0. 42998 0.10 0. 03 44. 67 58. 00 -13.33 27.11 48. 00 - 20. 89
0.66751 0.14 0. 04 38.14 56. 00 -17. 86 20. 42 46. 00 -25.58
0.67128 0. 15 0. 04 37.48 56. 00 -18.52 19. 30 46. 00 -26.70
0.99873 0. 20 0. 07 36.78 56. 00 -19. 22 18.74 46. 00 -27.26
1. 30958 0. 27 0. 08 36. 68 56. 00 -19. 32 19. 58 46. 00 -26.42
1.62939 0. 24 0. 09 33. 47 56. 00 -22.53 20. 87 46. 00 -25.13
2.10828 0. 20 0.10 34.18 56. 00 -21.82 23.31 46. 00 -22.69
3.07014 0. 20 0.11 33.50 56. 00 -22.50 24.57 46. 00 -21. 43
16. 6390 0. 43 0. 29 37. 30 60. 00 -22.70 28. 66 50. 00 -21.34
CISPR22 Class B
International Standards Laboratory Conduction 02
Neutral Class B Test Graph

; 60.0

é 50.0:

E 40.0

>
% 30.0:
E
< 20.0
10.0¢
Frequency (Hz)
* NOTE:  Duringthetest, the EMI receiver was set to Max. Hold then switch the EUT Channel between 1, 6, 11

I nternational Standards L aboratory

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

Report Number: 03LR0O23FC

NVLAP Lab. Code: 200234-0; VCCI: R-1435, C-1440; NEMKO Aut. No: ELA 113; BSMI Lab. Code: SL2-IN-E-0013
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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 andyzer. The 6 dB bandwidth of
the fundamenta frequency was measured. The setting of spectrum anadyzer is asfollows

Equipment mode: Spectrum andyzer
Detector function: Peak mode
RBW: 100KHz

VBW: 100KHz

4.2.2 Test Setup

Spectrum
EUT Analyzer
4.2.3 Test Data
Table 6dB Bandwidth
Chennel Frequency 6dB Bandwidth Limit PassFall
(MH2) (MH2) (MH2)
1 2412 12.20 0.5 Pass
6 2437 12.44 0.5 Pass
11 2462 12.36 0.5 Pass

I nternational Standards L aboratory
NVLAP Lab. Code: 200234-0; VCCI: R-1435, C-1440; NEMKO Aut. No: ELA 113; BSMI Lab. Code: SL2-IN-E-0013

Report Number: 03LR0O23FC
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Channd 1:
Thu 2003 Hov 6 19:31
REF 20.0 dBm DL 6.0 dB MEKR 2_41266 GH=z
10dB/ a_View Posi B_Blank Posi 6.00 dB
Window
WINDOW WIDTH T
12.280 MH= ghit iy
[ OH " |_OFF

-
i .mrmn."-rmuw'hvﬂuxﬁ-wwvm Aohel

P B Lot B ¥

ar

" | Z
Lt Window
}ﬂmfm 4‘wdﬁvm Position

H{fw %qﬁm = Window
M; “\ Width

S Window

Sweep
1]y] |IIIFF
¥ Marker
CEHTER 2.41200 GH=z SPAN 20.00 MH=z Couple
#*REW 100 kH=z #VBW 100 kHz #*SWP 20 mns *ATT 30dB r]ﬁr_rﬁff_
Channd6:
Thu 2003 Hov 6 19:32
REF 20.0 dBm DL 6.0 dB MKR 2.43760 GHz
10dB/ a_View Posi B_Blank Posi 6.00 dB
Window
WINDOW WIDTH X
12.44 MH= Sty
[ ON | OFF
PRSIV NIy v e, P TR z
[PTRRL L kit il bl LR [P Window

mﬂhwﬂ WWHMH Position
ﬁﬂfﬂ hﬂ%& * Window
f ‘L,‘\ Width

S Window
Sweep

oN_|[OFF

7 Harker

CENTER 2.43700 GH=z SPAH 20.00 MH=z Couple
*RBW 100 kHz *VBW 100 kHz *5WP 20 ms *ATT 30dB r}ﬁr‘rﬁﬁﬁ-
I nternational Standards L aboratory Report Number: 03LR0O23FC
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Channd 11:
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10d4B/

REF 20.0 dBm
aA_View

DL 6.0 dB

Pos i

B_Blank Posi

Thu 2003 How
MKR 2_46268 GH=z
6.00 dB

6 19:34

WIN
12

DO

Wl

TH

Y¥indow

¥Window

A
e

5
la L}

e

L/

[Ton

[_LOFF ]

¥Window
Position

¥Window
Width

S Window
Sweep

OH || OFF

*WBW

CENTER 2.46200 GHz
*RBW 100 kH=

100

kHz

*5WP 20 ms

SPAN 20,00 HHz
#ATT 3048

7 Marker
Couple

0oH |DFF

I nternational Standards L aboratory
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4.3 DSSS Maximum Peak Output Power [Section 15.247 (b)(1)]

4.3.1 Tes Procedure

1. The Transmitter output of EUT was connected to the peak power andyzer.

4.3.2 Test Setup

-12-
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Peak Power
EUT Analyzer
4.3.3 Test Data:
Table Maximum Peak Output Power
Chennd Frequency Peak Power | Peak Power Limit (dBm) Pass/Fall
(MH2z) Output (mW) | Output (dBm)

1 2412 56.182 17.496 30 Pass

6 2437 55.373 17.433 30 Pass

11 2462 54.588 17.371 30 Pass

I nternational Standards L aboratory
NVLAP Lab. Code: 200234-0; VCCI: R-1435, C-1440; NEMKO Aut. No: ELA 113; BSMI Lab. Code: SL2-IN-E-0013

Report Number: 03LR0O23FC
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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 messurement distance
of 3 meters. The EUT was placed on a non-conductive table 80cm above ground.

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

442 Tes Procedure

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

30M to 1GHz: The highest emissions between 30 MHz to 1000 MHz were adso andyzed
in details by operating the spectrum andlyzer 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 vertical and horizontal, and the turntable was dowly rotated, to
maximize the emisson.

1GHz — 25GHz The highest emissons were aso andlyzed in details by operating the
spectrum analyzer and/or EMI receiver in peak mode to determine the precise amplitude of the
emisson. While doing o, the interconnecting cables and mgor parts of the syssem 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 Peak mode firg, 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: Quas-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

I nternational Standards L aboratory

Report Number: 03LR0O23FC
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44.4 Test Data(30MHz — 1GH2) .

30M — 1GHz Open Fidd Radiated Emissons (Horizontal) Channe 1, 6, 11

Meter Reading Correction Factor Corrected Emissions Antenna| Turntable
Freq. Ampl. Ant. Cable |Pre-Ampl.[ Ampl. Limt | Margin* | Height Position
(MHz) | (dBuwV) | (dB/m) (dB) (dB) | (dBuv/m)|(dBuv/m)| (dB) (cm) )
264.74 9.85 1245 431 0.00 26.62 46.00 -19.38 | 100.00 | 232.00
287.05 9.80 1234 4.46 0.00 26.60 46.00 -1940 | 15000 | 264.00
331.67 7.98 1349 4.76 0.00 26.22 46.00 -19.78 | 100.00 | 232.00
431.58 11.29 1585 539 0.00 3253 46.00 -1347 100.00 | 183.00
44322 4.77 1595 545 0.00 26.17 46.00 -19.83 | 150.00 | 200.00
46359 1091 16.30 5.57 0.00 32.78 46.00 -1322 | 200,00 | 170.00
472.32 461 16.49 5.61 0.00 26.72 46.00 -19.28 | 100.00 | 200.00
430.08 745 16.66 5.66 0.00 29.77 46.00 -1623 | 15000 | 71.00
486.87 411 16.81 571 0.00 26.63 46.00 -19.37 10000 | 55.00
49948 14.45 17.09 5.79 0.00 37.33 46.00 -8.67 20000 | 71.00
30M — 1GHz Open Fidd Radiated Emissions (Vertical) Channel 1, 6, 11
Meter Reading Correction Factor Corrected Emissions Antenna| Turntable
Freg. Ampl. Ant. Cable |Pre-Ampl.| Ampl. Limt [ Margin* | Height Position
(MHz) | (dBuwV) | (dB/m) (dB) (dB) | (dBuv/im)|(dBuv/im)| (dB) (cm) )
165.8 1334 8.68 344 0.00 2546 43.50 -1804 | 100.00 | 336.00
430.61 6.25 1584 5.338 0.00 2748 46.00 -18.52 150.00 | 140.00
49948 7.27 17.09 5.79 0.00 30.14 46.00 -1586 | 15000 | 270.00
531.49 5.59 17.86 5.97 0.00 2041 46.00 -16.59 100.00 | 156.00
565.44 4.23 18.30 6.14 0.00 28.68 46.00 -17.32 | 200,00 | 108.00
623.64 2.86 1849 6.42 0.00 27.77 46.00 -1823 | 200.00 | 336.00
632.37 6.74 18.56 6.47 0.00 3177 46.00 -1423 | 20000 | 287.00
650.8 2.39 18.70 6.55 0.00 27.65 46.00 -1835 | 100.00 | 254.00
658.56 1.98 18.73 6.59 0.00 2731 46.00 -18.69 100.00 | 140.00
665.35 540 18.76 6.62 0.00 30.78 46.00 -15.22 150,00 | 270.00
* NOTE:

During thetest, the EUT was set to Channel 1, 6, 11 respectively to get the maximum reading of all the critical
emission frequencies.
Margin = Corrected Amplitude — Limit
Corrected Amplitude = Radiated Amplitude + Antenna Correction Factor + Cable L oss- Pre-Amplifier
Gan
A margin of -8dB means that the emission is 8dB below the limit
All frequenciesfrom 30MHz to 1GHz have been tested

I nternational Standards L aboratory Report Number: 03LR0O23FC
NVLAP Lab. Code: 200234-0; VCCI: R-1435, C-1440; NEMKO Aut. No: ELA 113; BSMI Lab. Code: SL2-IN-E-0013




445 Test Data.

1GHz~ 25 GHz (Horizontal),
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Channd 1: 2412 MHz

Meter Reading Correction Factor Corrected Emissions Antenna | Turntable
Freq. Ampl. Ant. Cable [Pre-Ampl.| Ampl. Limt | Margin | Height | Position
(MH2) (dBuv) (dB/m) (dB) (dB) | (dBuv/m) | (dBuv/| (dB) (cm) )
m)

308891 4743 3091 138 46.59 33.12 54 -20.88 100 167
341159 49.70 31.29 148 46.64 3584 54 -18.16 100 128
713087 4198 3984 234 46.25 37.92 54 -16.08 102 14
145864 25.71 4443 342 41.80 31.76 54 -22.24 100 176
148242 2598 43.95 345 43.05 30.33 54 -23.67 100 261
156563 27.17 43.30 353 42.27 3174 54 -22.26 100 181

1GHz~ 25 GHz (Vertical), , Channd 1: 2412 MHz

Meter Reading Correction Factor Corrected Emissions Antenna | Turntable
Freq. Ampl. Ant. Cable [Pre-Am| Ampl. Limt | Margin| Height | Position
(MHz) (dBuv) (dB/m) (dB) pl. (dBuv/m) |(dBuv/m)| (dB) (cm) ©)
(dB)

342857 5495 3131 149 4664 4111 54 -12.89 110 110
358142  50.29 3150 154 4656 36.77 54 -17.23 100 183
375125 47.30 3170 160 4638 3423 54 -19.77 100 275
556843  46.95 36.19 206 4730 37.89 54 -16.11 102 112
721578  46.67 39.74 236 4622 42.56 54 -11.44 100 193
146883 3095 41422 343 4234 36.27 54 -17.73 105 226
Note:

The Spectrum noise level + Correction Factor < Limit - 6 dB
Margin = Corrected Amplitude — Limit

I nternational Standards L aboratory
NVLAP Lab. Code: 200234-0; VCCI: R-1435, C-1440; NEMKO Aut. No: ELA 113; BSMI Lab. Code: SL2-IN-E-0013

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), , Channel 6: 2437 MHz

Meter Reading Correction Factor Corrected Emissions Antenna | Turntable
Freq. Ampl. Ant. Cable [Pre-Am| Ampl. Limt | Margin| Height | Position
(MH2) (dBuV) (dB/m) [ (dB) pl. (dBuV/m) |(dBuv/m)| (dB) (cm) ©)

(dB)
315684 4545 30.99 140 46.60 3123 54 -22.77 105 110
342857  50.37 3131 149 4664 36.53 54 -17.47 100 129
560240 4138 36.18 207 4727 32.36 54 -2164 100 138
713087 4195 30.84 234 4625 37.89 54 -16.11 100 112
146883 2614 4422 343 4234 3146 54 -2254 101 200
157243 2621 43.52 354 4205 31.23 54 -22.77 100 191
1GHz~25 GHz (Vertical), Channd 6: 2437 MHz

Meter Reading Correction Factor Corrected Emissions Antenna | Turntable
Freq. Ampl. Ant. | Cable |Pre-Ampl.| Ampl. Limt | Margin* Height Position
(MH2) (dBuv) (dB/m) | (dB) (dB) | (dBuv/m)| (dBuv/m)| (dB) (cm) )

319081 46.80 3103 141 4661 3264 54 -21.36 100 123
341159 5457 3129 148 4664 40.71 54 -13.29 100 184
558541  46.87 36.18 207 4729 37.83 54 -16.17 103 122
714785 4227 39.82 235 4624 38.20 54 -15.80 101 192
730070 44.16 39.64 237 46.18 39.99 54 -14.01 100 205
146883 29.70 44.22 343 4234 35.02 54 -18.98 100 246
Note:

The Spectrum noise level + Correction Factor < Limit - 6 dB
Margin = Corrected Amplitude — Limit

All frequenciesfrom 1GHz to 25 GHz have been tested.

I nternational Standards L aboratory
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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

Report Number: 03LR0O23FC




-17- FCC ID:NKRM S2143CM 6

1GHz~ 25 GHz (Horizontal), Channd 11: 2462 MHz

Meter Reading Correction Factor Corrected Emissions Antenna | Turntable
Freq. Ampl. Ant. | Cable |Pre-Ampl.[ Ampl. Limt | Margin* | Height | Position
(MH2) (dBuv) (dB/m) | (dB) (dB) | (dBuV/m) | (dBuv/m)| (dB) (cm) )

308891 44091 3091 138 4659 30.60 54 -23.40 100 115
341159 5044 3129 148 4664 36.58 54 -17.42 100 29
714785 4189 3982 235 4624 3781 54 -16.19 105 198
146883  26.77 4422 343 4234 32.08 54 -21.92 100 239
152827 2579 4315 349 4330 20.13 54 -24.87 101 121
156394 2693 4325 353 4233 3138 54 -22.62 100 305

1GHz~ 25 GHz (Vertical), Channd 11: 2462 MHz

Meter Reading Correction Factor Corrected Emissions | Antenna | Turntable
Freq. Ampl. Ant. [ Cable | Pre-Ampl.| Ampl. Limit Margin* | Height | Position
(MH2) (dBuv) (dB/m) [ (dB) (dB)  |(dBuv/m)| (dBuv/m)| (dB) (om) ©)

341159 5490 3129 148 4664 4104 54 -12.96 103 108
358142 4648 3150 154 4656 3295 54 -21.05 100 292
5619.38 43.87 3618 207 4726 34.86 54 -19.14 105 148
713087 4134 3084 234 4625 37.78 54 -16.22 100 283
736863 38.62 3095 239 4615 3441 54 -19.59 101 205
146883  28.27 4422 343 4234 33.58 54 -2042 100 103
Note:

The Spectrum noiselevel + 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.

I nternational Standards L aboratory Report Number: 03LR0O23FC
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45 Band Edge Measurement

45.1 Test Procedure (Conducted)

1. The Transmitter output of EUT was connected to the spectrum analyzer.
Equipment mode: Spectrum andyzer
Detector function: Pesk mode
SPAN: 100MHz
RBW: 100KHz
VBW: 100KHz
Center frequency: 2.4GHz, 2.4835GHz
Sweep time= 200ms sec.

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:
Band Edge measurement (Conducted)
Channel Frequency Spectrum Carrier - Outsideband PasgFall
(MHz2) Reading (dBuV) Limit; > 20dB
(dB)
1 2412.6 111.28
Outside 2400.0 72.38 38.9 Pass
band
11 2462.5 108.59
Outside 2474.5 73.15 35.44 Pass
band

Note: Two RF output( MAIN & AUX) have been test,the worse data shown above

I nternational Standards L aboratory Report Number: 03LR0O23FC
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Band Edge Conducted measurement

Thu 2003 Hov 6 19:58

REF 117.0 d4BpV MKR 2.4126 GHz
10dB/ a_View Posi B_Blank Posi 111.28 dBp¥
MKR Setup
MARKER L
2.4126 GHE Jmi-m gy

f* '\\ e |
(s
I
A

T ] 4
| Active

i Harker
TR TR R L
i
CENTER 2.3750 GHz SPAN 100.0 HHz Rase b
#RBW 100 kHz *VBW 100 kHz *SWP 200 ms *ATT 30dB Marker

Band Edge Conducted M easurement

Thu 2003 Hov 6 20:03

REF 117.0 dBuV MKR 2.4625 GHz
10d4B/ fi_View Posi B Blank Posi 108.59 dBuV
HKR Setup
MARKER L
2-&325 GH= arker Ho.
Al ——
z
Harker
DN
| \ :
Marker

J \ ﬁ%* : OFF
‘*mw i W

it AR bt
CENTER 2.5000 GHz SPAN 100.0 MHz Reset
#RBW 100 kHz *VBW 100 kHz *SWP 200 ms *ATT 30dB Marker
I nternational Standards L aboratory Report Number: 03LR0O23FC
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4.5.4 Band Edge measurement Test Procedure (Radiated)

1. Antennaand Turntable test procedure same as Radiated Emission Measurement
Equipment mode: Spectrum andyzer
Detector function: Pesk mode
SPAN:100MHz
RBW: 1MHz
VBW: 1IMHz
Center frequency: 2.395GHz, 2.48 GHz

2. Using Peak Search to read the peak power of Carrier frequencies after Maximun Hold
functionis completed.
3. Find the next peak frequency outside the operation frequency band.

4. For peak frequency emisson level measurement in Restricted Band
Change RBW: 1IMHz ,
VBW: 10Hz,
Span: 100MHz.
5. Get the spectrum reading after Maximun Hold function is completed.

455 Test Setup (Radiated)

same as Radiated Emission Measurement

I nternational Standards L aboratory Report Number: 03LR0O23FC
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Band Edge measurement (Radiated)

Channel Frequency Spectrum Correction Emission dBc Limit Equip. Pass
(MHz) Reading Factor Level (Limit: (dBuv/m) Setup or
(dBuv) (dB/m) (dBuv/m) | >20dBc) VBW Fal
1(peak 2413.0 75.94 31.67 107.61 --- --- 1MHz ---
mode)
Outsde 2399.7 38.97 31.67 70.64 36.97 --- 1MHz Pass
band
1(average 24134 66.88 31.67 98.55 --- --- 10Hz ---
mode)
Redtricted 2368.0 18.77 31.67 5044 | ----- 54 10Hz Pass
band
11(peak 2463.1 76.21 3164 107.85 ---- --- 1IMHz ---
mode)
Outside 2474.6 39.13 31.64 70.77 37.08 --- 1MHz Pass
band
11(average 2461.1 67.53 31.64 90.17 ---- --- 10Hz ---
mode)
Restricted 2495.9 18.22 31.64 4986 | ----- 54 10Hz Pass
band

Note: The Spectrum plot of emisson level measurement in Restricted band is attached.

Emisson Level = Spectrum Reading + Correction Factor

Correction Factor = Antenna Factor + cable loss — amplifier gain

I nternational Standards L aboratory
NVLAP Lab. Code: 200234-0; VCCI: R-1435, C-1440; NEMKO Aut. No: ELA 113; BSMI Lab. Code: SL2-IN-E-0013
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Band Edge measurement for radiated emission in Restricted Band(Radiated)
Peak Mode (Channel 1)

Thu 2003 Nov 6 20:35
REF 81.0 dBpV HER 2_.4130 GHz
10dB/ A View Posi B_Blank Posi 75.94 dBuN
LODF HKR Setup
MARKER A ey
2.481380 GHE ™, il
1 \\ |
2
Harker
[1]{]
[ V=7
= Harker
o W OFF
£ P
% Muw;#“*”jgr Active
Lt L RO DU WL o el Harker
T
CENTER 2.3750 GHz SPAN 100.0 HHz Fasel
*RBYW 1 MH=z */BYW 1 MH=z *5WP 200 ms *ATT 0 dB Marker
Preamng

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

Thu 2003 Hov 6 20:40

REF 81.0 dBuV MKR 2.4134 GHz
10dB/ A_View Posi B_Blank Posi 66.88 dBuV
LOF HKR Setup
MARKER Lo
2.4134 GHg bl
//fﬂsk [
z

\\ Marker
OH
/ NE
Marker

/ \ OFF

,,%I W | Active

| Marker
7

_,—-—"_"'-—F
_,-—-—'—'_'r\'_"_"_“"”'—“—
7
CENTER 2.3750 GHz SPAN 100.0 HHz Reset
*RBW 1 MHz *YBYW 10 Hz *SWP 20 s *4TT 0 dB Harker
Preann
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Band Edge measurement for radiated emission in Restricted Band(Radiated)

Peak Mode (Channd 11)

Thu 2003 Hov 6 20:46
REF 81.0 dBpV HER 2.4631 GH=z
10dB/ A _View Posi B_Blank Posi 76.21 dBpV

LOF| HKR Setup
MAR?ER 1
2Jﬁ GH= Harker Ho.

[

OH

/ L e
‘ Lﬁ“‘\ OFF
%M‘&“MM % * active

e Harker

Z
X Harker

[

CENTER 2.5000 GHz SPAN 100.0 MHz Reseb
*RBW 1 MHz  *VBW 1 WHz _ *SWP 200 ns *ATT 0 dB Marker

L

Band Edge measurement for radiated emission in Restricted Band(Radiated)

Average Mode (Channd 11)

Thu 2003 Hov 6 20:50

REF 81.0 dBuV HMKR 2.4611 GHz
10dB/ A View Posi B _Blank Posi 67 .53 dBpV
LOF| : HKR Setup
MARKER : 1
Harker Ho.

2.4611 GHE

f/’%"x\\ ;____L___J

Harker
OH
3
/ \ Harker

{ \ OFF
=
4
Vs“‘\ Active

\gkflfrqux ﬁ Marker
e
CENTER 2.5000 GHz SPAN 100.0 MHz Peaet
*RBW 1 MHz *VBW 10 Hz *SWP 20 s *4TT 0 dB Marker
Preamp
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4.6 RF Exposure M easurement [Section 15.247(b)(4) & 1.1307(b)]

Refer to SAR Test Report attached

I nternational Standards L aboratory Report Number: 03LR0O23FC
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4.7 DSSS Peak Power Spectral Density [Section 15.247(d) |

471 Tes Procedure

1. The Transmitter output of EUT was connected to the spectrum analyzer.
Equipment mode: Spectrum andyzer
Detector function: Pesk mode
SPAN:1.5MHz
RBW: 3KHz
VBW: 30KHz
Center frequency: fundamentd frequency tested.
Sweep time= 500 sec.

2. Using Peak Search to read the peak power after Maximun Hold function is completed.

472 Test Setup

Spectrum
EUT Analyzer
4.7.3 Test Data:
Maximum Peak Output Power Density
Chennd | Frequency Spectrum Cable | Peak Power Limit Pass/Fail
(MH2) Reading Loss Output (dBm/3KH2z)
(dBm/3KH2) | (dB) (dBm/3KH2)
1 2412 -9.52 1.09 -8.43 8 Pass
6 2437 -7.22 1.09 -6.13 8 Pass
11 2462 -10.33 1.09 -9.24 8 Pass

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

I nternational Standards L aboratory
NVLAP Lab. Code: 200234-0; VCCI: R-1435, C-1440; NEMKO Aut. No: ELA 113; BSMI Lab. Code: SL2-IN-E-0013

Report Number: 03LR0O23FC
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Channd 1
Thu 2003 Hov 6 19:0%
REF 10.0 dBm HER 2.414201 GHz
10dB /S a_View Posi B_Blank Posi =9.52 dBm
Trace A
MARKER 1
2.49414201 GH= Write A
- z
W"‘\J'“”“W’M“L FWWW&«MWWM View A
=
Blank #&
a
Max Hold
[
=
Detector
[ Fe=3i ]
-3
Trc HMenu
Fa—_ B |
T
CENTER 2.413944 GHz SPAN 1.500 HH=z 1/2 ,more
*RBW 3 kH= *VBYW 30 kH= *5WP 500 s #=ATT 3I0dB
Channd6
Thu 2003 Hov B 19:03
REF 10.0 dBm HKR 2.4396%74 GH=z
10dB S a_View Posi  B_Blank Posi =7.22 dBm
Trace A
MARKER 1
2. 839674 GH= Write &
i F-3
WWW*WN{ Mg eyl || VTem A
=
Blank &
4
Hax Hold
A
s
Detector
== |
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7
CEHMTER 2.439675% GHz SPAHN 1.5%00 HH=z 1/2 ,more
*RBYW 3 kH= *YBYW 30 kH= *5WP 500 s *ATT 3048
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Channd 11
Thu 2003 Hov 6 19:02
REF 10.0 dBn MKR 2.459410 GH=z
10d4B/ O View Posi B Blank Posi =10.33 dBm
Trace A
MARKER 1
2.4959410 GH= Write &
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=
Blank &
4
Max Hold
A
s
Detector
[ Fo=s1i
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Fa [ B |
7
CENTER Z.458723 GHz SPANM 1.500 MH=z 1/2 ,more
*REBW 3 kHz #VBW 30 kHz  #*SWP 500 s #*ATT 30dB
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5, TEST RESUL TS (802.11g)

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
characterigtic of the LISN is complied with the limit shown on the figure 1 of ANSI C63.4-2001.

Both lines (neural and hot) were connected to the LISN in series a testing. A
coaxid-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 s0 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 isaPersona Computer or aperipheral of personal computer, and the personal
computer has an auxiliary AC outlet which can be used for providing power to an external monitor,
then &l measurements will be made with the monitor power from first the computer-mounted AC
outlet and then afloor-mounted AC ouitlet.

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 cableshasbeen
investigated to find the configuration that produces maximum emission.

At thefrequencieswherethe peak va ues of the emissonswere higher than 6d(3 below the
goplicablelimits, the emissionswere al so measured with the quasi- peak detectors. At the frequencies
where the quasi-pesk vaues of the emissons were higher than 6dI3 below the gpplicable average
limits, the emissons were a'so measured with the average detectors.

Thehighest emissonswere andyzed in details by operating the spectrum anayzer in fixed

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

5.1.3 EMI Recever/Spectrum Analyzer Configuration (for thefrequenciestested)

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

I nternational Standards L aboratory Report Number: 03LR0O23FC
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Power Line Conducted Emissions (Hot) Channd 1,6, 11

Corrective Factor Quasi-Peak Average
Frequency LISN Cable Corrected Limit Margin Corrected Limit Margin
(MHz) Loss Loss Amplitude | (dBuVv) (dB) Amplitude | (dBuv) (dB)
(dB) (dB) (dBuv) (dBuVv)
0. 33206 0.10 0.02 45. 13 60. 80 -15.67 |28.29 50. 80 -22.51
0. 38395 0.10 0.02 43. 82 59. 32 -15.49 |(29. 67 49. 32 -19. 65
0. 64983 0.14 0. 04 45. 02 56. 00 -10.98 (31.60 46. 00 -14. 40
0.97918 0.20 0. 07 42. 47 56. 00 -13.53 (27.12 46. 00 -18. 88
0. 98726 0. 20 0. 07 41. 47 56. 00 -14.53 |(26.74 46. 00 -19. 26
1.30043 0.41 0. 08 38. 44 56. 00 -17.56 |(28.05 46. 00 -17.95
5.14773 0.34 0.13 27.94 60. 00 -32.06 (21.48 50. 00 -28.52
12.2228 0. 60 0. 23 33.72 60. 00 -26.28 |[26.07 50. 00 -23.93
15.1108 0.70 0. 30 38. 66 60. 00 -21.34 |30.50 50. 00 -19.50
29. 7601 0.90 0. 35 24. 49 60. 00 -35.51 [16. 39 50. 00 -33.61

CISPR22 Class B

International Standards Laboratory Conduction 02
Phase Class B Test Graph

Amplitude (dBuV)

! + ——————+—++
100.0K 1.0M

Frequency (Hz)

+——
100.0M

I nternational Standards L aboratory Report Number: 03LR0O23FC
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Power Line Conducted Emissions (Neutral) Channdl 1, 6, 11

I nternational Standards L aboratory

Corrective Factor Quasi-Peak Average
Frequency LISN Cable Corrected Limit Margin Corrected Limit Margin
(MH2) Loss Loss Amplitude (dBuv) (dB) Amplitude (dBuv) (dB)
(dB) (dB) (dBuV) (dBuv)
0. 32558 0.10 0. 02 45. 55 60. 98 -15. 43 28.51 50. 98 -22.47
0.40731 0.10 0. 03 41. 21 58. 65 -17. 44 25.14 48. 65 -23.51
0.47243 0.11 0. 03 36. 39 56. 79 -20. 40 23.03 46. 79 -23.76
0.47398 0.11 0. 03 36. 19 56. 74 -20.55 23. 26 46. 74 -23.48
0. 49005 0.12 0. 03 35. 65 56. 28 -20. 63 21. 37 46. 28 -24.91
1.02516 0. 30 0. 07 33.64 56. 00 -22.36 21. 36 46. 00 -24.64
1.17121 0. 28 0. 08 31.19 56. 00 -24.81 20.78 46. 00 -25.22
1.29675 0. 27 0. 08 37. 80 56. 00 -18. 20 22. 27 46. 00 -23.73
1. 38496 0. 26 0. 08 30. 87 56. 00 -25.13 21. 75 46. 00 -24.25
1.87218 0.21 0.10 33. 60 56. 00 -22.40 23. 80 46. 00 -22.20
CISPR22 Class B
International Standards Laboratory Conduction 02
Neutral Class B Test Graph

; 60.0

é 50.0:

E 40.0

>
% 30.0:
E
< 20.0
10.0¢
Frequency (Hz)
* NOTE:  Duringthetest, 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

Report Number: 03LR0O23FC
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5.2 Bandwidth for DSSS [Section 15.247 (a)(2)]

521 Test Procedure

5.3

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

Equipment mode: Spectrum andyzer
Detector function: Peak mode
RBW: 100KHz

VBW: 100KHz

531 Test Setup

Spectrum
EUT Analyzer
5.3.2 Test Data:
6dB Bandwidth
Chennel Frequency 6dB Bandwidth Limit PassFall
(MH2) (MHz) (MH2)
1 2412 16.52 0.5 Pass
6 2437 16.56 0.5 Pass
11 2462 16.56 0.5 Pass
I nternational Standards L aboratory Report Number: 03LR0O23FC
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Channd 1.
Thu 2003 Hov 6 19:41
REF 20.0 dBn DL 6.0 dB HKR 2.41950 GH=z
10dB/ a_View Posi  B_Blank Posi 6.00 dB
¥Window
WINDOW WIDTH ¥
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- Y indow
el iyt et et vridtdl et £ e ittt bt upallors Position
W L{ =
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Jm”hﬁ NH”MH Width

S Window
Sueep

OH_[[OFF

7 Marker

CENTER 2.41200 GHz SPAN 20.00 HMHz Couple
*RBW 100 kHz *VBW 100 kHz #5WP 20 ms *ATT 3048 r?ﬁr_rﬁFF-
Channd 6:
Thu 2003 Hovw 6 19:42
REF 20.0 dBm DL 6.0 dB MEKR 2.43074 GHz
10dB/ a_View Posi B_Blank Posi 6.00 dB
¥indow
WINDOW WIDTH ¥l o
16.56 MH= ety
[ ON | OFF
Window
Y Lt bl o it etl ditonn | s Nttt il ko Position
/ ' ® v
L Window

wﬂmﬂw “ﬂmw? Width

£ Window
Sueep

oN_[[OFF

¥ Marker
CEMTER 2.43700 GHz SPAN 20.00 MH=z Couple
*RBYW 100 kH=z *VBW 100 kHz #*5WP 20 ms *ATT 30d4B r?ﬁr_rﬁFF_
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10dB/

REF 20.0 dBm
fa_View

DL 6.0 dB
Posi B_B
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Thu 2003 Howv

HKR 2.45576 GH=z
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6.00 dB

6 19:44
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16,

DOW
o6

WIDTH
MH=

Window
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OV YR

il W A

ASMhM
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ot tuim Al g Sl ed

Ww‘“
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Window
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Sweep
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*REYW
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100 kH=

*5WP 20 ms
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*4TT 30d4B
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I nternational Standards L aboratory
NVLAP Lab. Code: 200234-0; VCCI: R-1435, C-1440; NEMKO Aut. No: ELA 113; BSMI Lab. Code: SL2-IN-E-0013

Report Number: 03LR0O23FC




-34- FCC ID:NKRM S2143CM 6

54 DSSS Maximum Peak Output Power [Section 15.247 (b)(1)]
54.1 Test Procedure

55
2. The Trangmitter output of EUT was connected to the peak power anayzer.

551 Test Setup

Peak Power
EUT Analyzer

5.5.2 Test Data

Maximum Peak Output Power

Chennd Frequency Peak Power | Peak Power Limit (dBm) Pass/Fail
(MH2) Output (MW) | Output (dBm)
1 2412 62.13 17.933 30 Pass
6 2437 55.37 17.433 30 Pass
11 2462 53.80 17.308 30 Pass

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

I nternational Standards L aboratory Report Number: 03LR0O23FC
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5.6 Radiated Emission Measurement [Section [15.247(c)(4)]

5.6.1 EUT Configuration

The equipment under test was set up on the 10 meter chamber with messurement 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.

5.6.2 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 antenna and then rotating the turntable. Both
polarization of antenna, horizontal and vertical, are messured.

30M to 1GHz: The highest emissions between 30 MHz to 1000 MHz were adso andyzed
in details by operating the spectrum analyzer 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 vertica and horizontal, and the turntable was dowly rotated, to
maximize the emisson.

1GHz — 25GHz The highest emissons 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 0, the interconnecting cables and mgor parts of the syssem 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 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 firgt, 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.

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

Frequency Range Tested: 30MHz~1000MHz
Detector Function: Quas-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

I nternational Standards L aboratory

Report Number: 03LR0O23FC
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30M —1GHz Open Field Radiated Emissions (Horizontal) Channd 1, 6, 11

Meter Reading Correction Factor Corrected Emissions Antenna | Turntable
Freq. Ampl. Ant. Cable | Pre-Ampl. Ampl. Limit Margin* | Height Position
(MH2) (dBuv) (dB/m) (dB) (dB) (dBuV/m) | (dBuv/m) (dB) (cm) )
106. 63 [11.16 11. 20 2.74 | 0.00 25.10 43. 50 -18.40 |100.00 |55.00
232.73 [12.70 9. 87 4.09 | 0.00 26. 67 46. 00 -19.33 |100.00 |252.00
264.74 |[10. 16 12. 45 4,31 | 0.00 26. 92 46. 00 -19.08 |150.00 |203.00
287.05 [10.25 12. 34 4.46 | 0.00 27.05 46. 00 -18.95 |100.00 |268.00
298. 69 8.52 12. 57 4.52 | 0.00 25. 62 46. 00 -20.38 |100.00 |235.00
431.58 |11.59 15. 85 5.39 | 0.00 32.83 46. 00 -13.17 |150.00 |203.00
465.53 |11.18 16. 34 5.58 | 0.00 33.10 46. 00 -12.90 |100.00 |71.00
472. 32 5.17 16. 49 5.61 | 0.00 27.28 46. 00 -18.72 |200.00 |55.00
480. 08 4.90 16. 66 5.66 | 0.00 27.22 46. 00 -18.78 |200.00 |203.00
497.54 |13.54 17.05 5.77 | 0.00 36. 36 46. 00 -9. 64 100. 00 |[55.00
30M — 1GHz Open Field Radiated Emissions (Vertical) Channd 1, 6, 11
Meter Reading Correction Factor Corrected Emissions Antenna | Turntable
Freg. Ampl. Ant. Cable | Pre-Ampl. Ampl. Limit Margin* | Height Position
(MH2) (dBuv) (dB/m) (dB) (dB) (dBuV/m) | (dBuv/m) (dB) (cm) )
106. 63 [10. 32 11.20 2.74 | 0.00 24. 26 43. 50 -19.24 |200.00 |254.00
165.8 [14.19 8. 68 3.44 | 0.00 26. 31 43. 50 -17.19 |100.00 |11.00
198.78 |[11.25 8. 86 3.77 | 0.00 23. 88 43. 50 -19.62 |150.00 |189.00
464. 56 6.12 16. 32 5.57 | 0.00 28.01 46. 00 -17.99 |100.00 |205.00
499. 48 6. 85 17.09 5.79 | 0.00 29.73 46. 00 -16.27 |100.00 |270.00
530. 52 5. 05 17. 83 5.96 | 0.00 28. 85 46. 00 -17.15 |150.00 |270.00
544.1 1.92 18. 16 6.04 | 0.00 26. 12 46. 00 -19.88 |100.00 |270.00
563.5 5.52 18. 30 6.13 | 0.00 29. 96 46. 00 -16.04 |100.00 |108.00
596. 48 2.91 18. 30 6.30 | 0.00 27.52 46. 00 -18.48 |150.00 |270.00
632. 37 7.32 18. 56 6.47 | 0.00 32.34 |46.00 -13.66 |150.00 |286.00
* NOTE:

During the Pre-test, the EUT has been tested for Channel 1, 6, 11 transmit fromMain and Aux antenna
respectivelyto get all the critical emission frequencies. Inthefinal test all the critical emission frequencies has

been tested and the test data are listed above.

Margin = Corrected Amplitude — Limit

All frequenciesfrom 30MHz to 1GHz have been tested

I nternational Standards L aboratory
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5.6.5 Test Data (1GHz -25GHz) .

1GHz~ 25 GHz (Horizontal), Channd 1: 2412 MHz

Meter Reading Correction Factor Corrected Emissons | Antenna| Turntable

Freq. Ampl. Ant. | Cable |PreeAm| Ampl. | Limt | Margin | Height | Position
(MHz) | (dBuV) |(dB/m)| (dB) pl. [(dBuv/m(dBuV| (dB) (cm) )
(dB ) Im)

342857 50.68 3131 149 4664 36.84 54.00 -17.16 100 255
358142 4338 3150 154 4656 20.85 54.00 -24.15 100 125
716483 41.73 39.80 235 4624 37.65 54.00 -16.35 103 135
114106 26.16 42.06 301 4140 2084 54.00 -24.16 101 136
136863 26.70 42.27 332 4217 3012 54.00 -23.88 100 325
146883 3191 44.22 343 4234 37.23 54.00 -16.77 100 180

1GHz~ 25 GHz (Vertical), Channd 1: 2412 MHz

Meter Reading Correction Factor Corrected Emissons | Antenna| Turntable

Freq. Ampl. Ant. | Cable | PreeA| Ampl. Limt | Magin| Heght | Postion
(MHz) | (dBuwV) |[(@B/m)| (dB) | mpl. |(dBuv/m)|(dBuv/| (dB) | (cm) )

(dB) m)
337762 5068 31.25 147 4663 36.77 54.00 -17.23 106 125
342857 54.66 3131 149 4664 40.83 54.00 -13.17 108 135
358142 4531 3150 154 4656 31.79 54.00 -2221 112 136
373427  46.00 31.68 159 4640 32.88 54.00 -21.12 105 325
714785 4221 39.82 235 4624 38.13 54.00 -15.87 100 180
146883 3138 44.22 343 4234 36.70 54.00 -17.30 107 235

Note:
“* " Fundamental Frequency
“**» Not in the restricted band, Limit level=Fundamental Emission-20dB
“ pk”: peak reading
“av”: averagereading
“---* 1 No meter reading data due tothe emission level issmaller than spectrum noiselevel.
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.

I nternational Standards L aboratory Report Number: 03LR0O23FC
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1GHz~ 25 GHz (Horizontal) , Channd 6: 2437 MHz

Meter Reading Correction Factor Corrected Emissions |Antenna Turntable
Freq. Ampl. Ant. | Cdble [Pre-Am| Ampl. | Limt |Margin*| Heght | Postion
(MHZ) | (dBw) |(@Bm)| @B) | p. | (@Buv/|@Buv/m (dB) | (cm) ©)
(dB m) )
342857 5041 3131 149 46.64 36.58 54.00 -17.42 102 120
358142 43.86 3150 154 46.56 30.34 54.00 -23.66 100 114
631568 37.69 36.73 220 46.68 29.93 54.00 -24.07 107 146
716483 4209 39.80 235 46.24 38.00 54.00 -16.00 100 303
146883 3146 4422 343 234 36.78 54.00 -17.22 103 175
156733 2656 4335 354 4221 3124 5400 2276 100 210
1GHz~ 25 GHz (Vertical), Channd 6: 2437 MHz
Meter Reading Correction Factor Corrected Emissons Antenna | Turntable
Freq. Ampl. Ant. | Cable | Pre-Am| Ampl. | Limit |Margin*| Height | Position
(MHZ) | (dBuwV) |(@B/m)| (@B) | p. |(@Buv/|@Buv/| @B) | (cm) ©)
(dB m) m)
342857 5574 3131 149 4664 4191 54.00 -12.09 100 120
358142 50.59 3150 154 4656 37.07 54.00 -16.93 113 114
560240 43.63 36.18 207 4727 34.60 54.00 -19.40 101 146
716483 4270 39.80 235 4624 3861 54.00 -15.39 106 303
146883 31.30 4422 343 4234 36.61 54.00 -17.39 105 175
16692.3 26.38 4514 365 4212 3304 54.00 -20.96 101 210
Note:
“* " Fundamental Frequency
“**» Not in the restricted band, Limit level=Fundamental Emission-20dB
“ pk”: peak reading
“av”: averagereading
“---*: No meter reading data due to the emission level issmaller 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.
I nternational Standards L aboratory Report Number: 03LR0O23FC
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1GHz~ 25 GHz (Horizontal), Channd 11: 2462 MHz

Meter Reading Correction Factor Corrected Emissons | Antenna| Turntable
Freq. Ampl. Ant. |Cable| Pre-Am| Ampl. | Limit |Margin*| Height | Postion
(MHZ) | (dBwv) |(@B/m)| @B)| p. |(dBuv/|(dBuv/| (dB) | (cm) ©)

(dB m) m)

342857 5113 3131 149 46.64 37.29 54.00 -16.71 105 112
716483 4205 3980 235 46.24 3797 54.00 -16.03 100 95
775924 3401 4033 246 44.83 3192 54.00 -22.08 101 173
796304 3245 4107 249 4392 3209 54.00 -21.91 102 285
114276 2623 4212 302 4143 209 54.00 -24.06 103 170
14688.3 32.07 4422 343 4234 37.39 54.00 -16.61 100 220
1GHz~25 GHz (Vertical), Channd 11: 2462 MHz

Meter Reading Correction Factor Corrected Emissons | Antenna | Turntable
Freq. Ampl. Ant. | Cable [Pre-Amp| Ampl. | Limit | Margin* | Haght | Postion
(MHZ) | (dBuV) |(dB/m)| (dB) . |[(dBuv/| (@Buv/| (dB) | (cm) ©)

dB) | m m)

325874 4599 3111 143 4662 3192 54.00 -22.08 101 112
342857 55.06 3131 149 4664 41.23 54.00 -12.77 100 %5
358142  47.02 3150 154 4656 3349 54.00 -2051 105 173
373427 4575 3168 159 4640 3263 54.00 -21.37 100 285
713087 4233 3084 234 4625 38.26 54.00 -15.74 106 170
146883 30.73 4422 343 4234 36.04 54.00 -17.96 100 220
Note:
“* " Fundamental Frequency
“**” Not in the restricted band, Limit level=Fundamental Emission-20dB
“ pk™: peak reading
“av”: averagereading
“---* . No meter reading data due to the emission level issmaller than spectrum noiselevel.
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.
International Standards L aboratory Report Number: 03LRO23FC
NVLAP Lab. Code: 200234-0; VCCI: R-1435, C-1440; NEMKO Aut. No: ELA 113; BSMI Lab. Code: SL2-IN-E-0013
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5.7 Band Edge M easurement

5.7.1 Test Procedure (Conducted)

1. The Transmitter output of EUT was connected to the spectrum analyzer.
Equipment mode: Spectrum andyzer
Detector function: Pesk 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.

5.7.2 Test Setup (Conducted)

Spectrum
EUT Analyzer

5.7.3 Test Data:
Table Band Edge measur ement (Conducted)
Channd Frequency Spectrum Carrier - Outsideband Pass/Fall
(MHz2) Reading (dBuV) Limit; > 20dB
(dB)
1 2405.7 102.13
Outside 2400.0 76.79 25.34 Pass
band
11 2467.0 101.56
Outside 2474.3 74.84 26.72 Pass
band

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

I nternational Standards L aboratory Report Number: 03LR0O23FC
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Band Edge Conducted measurement

Thu 2003 Hov 6 19:55
HKR 2.4057 GHz

REF 117.0 d4dBuV
1048/ a_View Posi  B_Blank Posi 102.13 dBuV
HKR Setup
MARKER 1
2.8057 GH= Harker Ho.
(|
ﬁMr**M =
£ Marker
1 l OH

7 |
Harker

R OFF
4
% lﬁayf Active
Harker

T %J*ﬂmmwmmmm«#ﬂimﬁhﬂ*ﬁﬂh$wﬁw

Ll

CENTER 2.3750 GHz SPAN 100.0 MHz Reset
#RBW 100 kHz #VBW 100 kHz *SWP 200 ms *ATT 30dB Marker
Band Edge Conducted M easurement
Thu 2003 Hov 6 19:50
REF 117.0 dBpV MKR 2.4670 GHz
104B/ A_View Posi B_Blank Posi 101.56 dBuV
MKR Setup
MARKER E o
2.4896780 GH= lar elr i
[ S ]
oo —
Marker

L &

=
f/ \\q Marker
ﬁi\ OFF
a

1* 2 Active

%ﬁgm‘ I Marker

CEMTER 2.5000 GHz SPAH 100.0 MHz Reset
*RBW 100 kHz *VBW 100 kHz *SWP 200 ms  *ATT 30dB Marker
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5.7.4 Test Procedure (Radiated)

1. Antenna and Turntable test procedure same as Radiated Emission Measurement.
Equipment mode: Spectrum andyzer
Detector function: Pesk mode
SPAN: 100MHz
RBW: 1MHz
VBW: 1IMHz
Center frequency: 2.395GHz, 2.48 GHz

2. Using Peak Search to read the peak power of Carrier frequencies after Maximum Hold
function is compl eted.
3. Find the next peak frequency outside the operation frequency band.

4. For pesk frequency emission level measurement in Redtricted Band ,
Change RBW: 1IMHz ,
VBW: 10Hz,
Span: 100MHz.
5. Get the spectrum reading after Maximum Hold function is completed.

57.5 Test Setup (Radiated)

Same as Radiated Emission Measurement

I nternational Standards L aboratory Report Number: 03LR0O23FC
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5.7.6 Test Data:
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Table Band Edge measurement (Radiated)
Channel Frequency Spectrum Correction Emission Limit: Limit Equip. Pass
(MH2z) Reading Factor Level >200dB | (dBuV/m) Setup or
(dBuVv) (dB/m) (dBuV/m) (dBC) VBW Fal
1(peak 2414.8 71.61 31.67 103.28 - | mmee- IMHz | -----
mode)
Outside 2400 50.73 31.67 824 2088 | ----- 1IMHz Pass
band
1(average 2419.0 60.03 31.67 91.7 -—- | mmee- 10Hz | -----
mode)
Restricted 2368.1 19 31.67 50.67 | ----- 54 10Hz Pass
band
11(peak 2464.9 70.92 31.64 102.56 -——— | ----- IMHz | -----
mode)
Outsde 2479.6 40.3 3164 71.94 3062 | ----- 1IMHz Pass
band
1l(average | 2458.9 58.63 31.64 90.27 SECET TR 10Hz | -----
mode)
Restricted 2528.1 15.71 31.64 4735 | ----- 54 10Hz Pass
band

Note: The Spectrum plot of emission level measurement in Restricted band is attached.

I nternational Standards L aboratory
NVLAP Lab. Code: 200234-0; VCCI: R-1435, C-1440; NEMKO Aut. No: ELA 113; BSMI Lab. Code: SL2-IN-E-0013

Emisson Level = Spectrum Reading + Correction Factor
Correction Factor = Antenna Factor + cable loss— amplifier gain
Both Horizontd and Verticd 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)

Thu 2003 Hov 6 21:06

REF 81.0 dBuV HKR 2.4148 GHz
10dB /S a _View Posi B_Blank Posi Z1.61 dBuV
LOF MKR Setup
MARKER 1
2 4148 G’HZ | HMarker Ho.
[T
/] e
Harker
OH
el
Harker
OFF
¥
' i fActi
ctive
wﬁww Harker
mnhhmp4ﬁ¢~u&mnﬁmmuﬂmwwuwnh
CENTER 2.3750 GHz SPAN 100.0 MHz Rusetl
*RBW 1 MH=z *YBW 1 MH=z *5WP 200 ms  *ATT O JdB Harker
Preanp

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

Thu 2003 Hov B 21:09

REF 81.0 dBuV MKR 2.4190 GHz
10dB/ A _View Posi B _Blank Posi 60 .03 dBpV
LOF| HER Setup
MARKER 1
2.4190 GH= Makkes o
| 1
=
_M—AV““i\ Harker
OH
[ ] Harker
l \ OFF
/jg K\ active
ﬁ Jjjii“ Harker
B
s
CENTER 2.3750 GHz SPAN 100.0 MHz Reset
*#RBYW 1 MHz #YBW 10 Hz *SWP 20 s *#ATT 0 dB Harker
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Band Edge measurement for radiated emission in Restricted Band(Radiated)
Peak Mode (Channd 11)

Thu 2003 Nov 6 20:57

REF 81.0 dBuV MKR Z.4649 GHz

10dB/ a_View Posi B_Blank Posi 70.92 dBuV

LOF, HKR Setup
MARKER b
2.46&9 GH= piniiiigia

e Er—

z
)j KM Marker
ON
\ =
o Harker
W%. OFF
h

“M# % 3 i* Active

“WMAM rhn«ﬂ“uﬂ' Harker

CENTER 2.5000 GHz SPAN 100.0 HHz Reset
*RBW 1 MHz  *UBW 1 MHz _ #SWP 200 ms *ATT O dB Marker
Preamnp

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

Thu 2003 Hov 6 21:00
REF 81.0 dBu¥ HMKR 2.4589 GHz
10dB/ A_View Posi B_Blank Posi 58.63 dBuV
LOF| : HKR Setup
MARKER ; 1
2.4589 GHE= e b
: [
- Zz
{,Aiayhmﬁﬂ Marker
OH
f | T
HMarker
[ l OFF
4
J K fActive
\\ Harker
L
T
CENTER 2.5000 GHz SPaN 100.0 MHz Reset
*RBY 1 MH=z *YBW 10 Hz *SWP 20 s *ATT O dB Marker
Preanp
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5.8 RF Exposure M easurement [Section 15.247(b)(4) & 1.1307(b)]

Refer to SAR Test Report attached
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