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5.4 Powerline Conducted Emissions
[Section 15.207 & 15.407 (b)(5) ]

5.4.1 EUT Configuration

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 (neutrd and hot) were connected to the LISN in series at 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 the lead s0 as to 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 isaPersonad Computer or aperiphera of personal computer, and the persona
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 outlet.

542 Tes 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 neutra conductors of the power
cord and theresultswererecorded. Theeffect of varying the position of the interface cables has been
investigated to find the configuration that produces maximum emission.

At thefrequencieswherethe peak va ues of the emissonswere higher than 6d(3 below the
gpplicablelimits, the emissonswere aso 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.

The highest emissonswere anayzed in detailsby operating the spectrum andyzer in fixed
tuned mode to determine the nature of the emissions and to provideinformation which could be useful
in reducing their amplitude.

5.4.3 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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5.4.4 Test Data:

Power Line Conducted Emissions (Hot)
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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. 38603 0.10 0.02 31.78 59. 26 -27. 47 3.04 49. 26 -46. 21
0. 47938 0.11 0.03 27.51 56. 59 -29.08 3.73 46. 59 -42.86
0. 4846 0.11 0. 03 27. 38 56. 44 -29. 06 13. 13 46. 44 -33.31
0. 56403 0.13 0.04 28.72 56. 00 -27.28 22.73 46. 00 -23.27
0. 79841 0.17 0. 05 25.03 56. 00 -30.97 3.63 46. 00 -42.37
1.65363 0. 30 0.09 18.12 56. 00 -37.88 9.01 46. 00 -36.99
2.181 0.21 0.10 29.62 56. 00 -26. 38 22.75 46. 00 -23.25
2.46208 0.22 0.10 31.45 56. 00 -24.55 24.96 46. 00 -21.04
2.60348 0.23 0.11 32.94 56. 00 -23.06 26. 77 46. 00 -19.23
2.8149 0. 24 0.11 34. 34 56. 00 -21.66 27.21 46. 00 -18.79

Amplitude (dBuV)

CISPR22 Class B

Phase Class B Test Graph

International Standards Laboratory Conduction 02

T
100.0K

Frequency (Hz)

+—+—
10.0M

+——|
100.0M

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: 03L RO30FC




-40-

FCC ID:PUSM S2140AB

Power Line Conducted Emissions (Neutral)

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. 35638 0.10 0. 02 32.54 60. 10 -27.56 24. 66 50. 10 -25.45
0.42331 0.10 0.03 34. 49 58.19 -23.70 31. 49 48. 19 -16.70
0.43703 0.11 0.03 28. 25 57. 80 -29.55 5. 30 47. 80 -42.50
0. 49545 0.12 0.03 30. 34 56. 13 -25.79 24.11 46. 13 -22.02
0. 63505 0.14 0. 04 31.12 56. 00 -24.88 27. 30 46. 00 -18.70
1. 05966 0.29 0. 07 27.13 56. 00 - 28. 87 23.65 46. 00 -22.35
2.11467 0. 20 0.10 30.54 56. 00 -25. 46 25.54 46. 00 -20. 46
2.60897 0. 20 0.11 30. 57 56. 00 -25.43 23. 66 46. 00 -22.34
2.81865 0. 20 0.11 31.58 56. 00 -24.42 23.02 46. 00 -22.98
2.88817 0. 20 0.11 32.53 56. 00 -23. 47 23.95 46. 00 -22.05
CISPR22 Class B
International Standards Laboratory Conduction 02
Neutral Class B Test Graph
80.0
%‘ 60.0:
% 50.0
E 40.0
% 30.0:
£
< 20.0:
10.0¢
ICDOIOK 1E)M ) I1O=0M ) i00=0M
Frequency (Hz)
* NOTE: During thetest, the EMI receiver was set to Max.

Margin = Amplitude + Insertion Loss- Limit
A margin of -8dB means that the emission is 8dB below the limit
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55 Radiated Emission M easur ement
[Section 15.209 & 15.407(b)(5)]

5.5.1 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.

55.2 Test Procedure

The system was set up as described above, with the EMI diagnostic softwarerunning. 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 aso andlyzed
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 o, 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 horizonta, and the turntable was dowly rotated, to
maximize the emisson.

1GHz — 40GHz The highest emissons were aso andlyzed in details by operating the
gpectrum anadyzer and/or EMI receiver in pesk mode to determine the precise amplitude of the
emisson. 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 horizontd, and the turntable was dowly rotated, to maximize the emission.
During test the EMI receiver and spectrum was setup according to para. 6.5.3.

For thetest of 2™ to 10™ harmonics frequencies, the equipment setup was also refer to para.6.5.3.
The frequencies were tested using Peek modefirg, if thetest datais higher than the emissonslimit,
an additional measurement using Average mode will be performed and the average reading will be
compared to the limit and record in test report.

5.5.3 EMI Recever/Spectrum Analyzer Configuration

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

Video Bandwidth (VBW) 1IMHz

Frequency Range Tested: 1GHz - 40 GHz
Detector Function: Peak Mode
Resolution Bandwidth (RBW): 1IMHz

Video Bandwidth (VBW) 1IMHz

Frequency Range Tested: 30MHz - 40 GHz
Detector Function: Average Mode
Resolution Bandwidth (RBW): 1IMHz

Video Bandwidth (VBW) 10 Hz

I nternational Standards L aboratory Report Number: 03L RO30FC
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554 Test Data (S0OMHz — 1GHz).

30M — 1GHz Open Field Radiated Emissions (Horizontal)

Meter Reading Correction Factor Corrected Emissions Antenna| Turntable
Freq. Ampl. Ant. Cable |Pre-Ampl.| Ampl. Limt | Margin* | Height Position
(MHz) | (dBwv) | (dB/m) (dB) (dB) | (dBuV/m)|(dBuv/m)| (dB) (cm) ©)
4261 14.40 11.04 176 0.00 27.20 40.00 -12.80 150.00 272.00
33361 1323 1354 4.78 0.00 3154 46.00 -14.46 100.00 135.00
43158 1023 15.85 5.39 0.00 3147 46.00 -14.53 150.00 27.00
455.83 11.19 16.13 552 0.00 32.84 46.00 -13.16 200.00 355.00
719.67 6.96 19.18 6.86 0.00 33.00 46.00 -13.00 100.00 355.00
766.23 4.25 19.66 7.09 0.00 3101 46.00 -14.99 100.00 217.00
8157 1311 19.86 7.34 0.00 40.31 46.00 -5.69 250.00 264.00
836.07 3.87 1994 741 0.00 3123 46.00 -14.77 150.00 355.00
864.2 3.77 20.06 750 0.00 3132 46.00 -14.68 250.00 157.00
911.73 1491 20.27 7.72 0.00 42.90 46.00 -3.10 150.00 355.00

30M — 1GHz Open Field Radiated Emissions (Vertical)

Meter Reading Correction Factor Corrected Emissions Antenna| Turntable
Freq. Ampl. Ant. Cable |Pre-Ampl.| Ampl. Limt | Margin* | Height Position
(MHz) | (dBwv) | (dB/m) (dB) (dB) | (dBuV/m)|(dBuv/m)| (dB) (cm) ©)
169.68 16.73 861 348 0.00 28.82 4350 -14.68 100.00 24.00
211.39 1874 857 387 0.00 3118 4350 -12.32 100.00 258.00
2337 1917 9.97 4.10 0.00 33.24 46.00 -12.76 100.00 225.00
434.49 11.37 15.88 5.40 0.00 32.65 46.00 -13.35 200.00 346.00
455.83 1598 16.13 552 0.00 37.64 46.00 -8.36 100.00 41.00
597.45 833 18.30 6.31 0.00 3293 46.00 -13.07 100.00 346.00
635.28 9.30 1858 6.48 0.00 34.36 46.00 -1164 250.00 62.00
768.17 454 19.67 711 0.00 3132 46.00 -14.68 100.00 41.00
8157 10.73 19.86 7.34 0.00 37.93 46.00 -8.07 200.00 274.00
911.73 1320 20.27 7.72 0.00 4119 46.00 -4.81 250.00 193.00
* NOTE:

During thePre-test, the EUT has been tested for Channel 1,4, 5,8 of Norma Mode respectively to get al the
critical emission frequencies. Inthefinal testal the critical emission frequencies has been tested and the test data
arelisted above.
Margin = Corrected Amplitude — Limit
Corrected Amplitude = Radiated Amplitude + Antenna Correction Factor + Cable Loss- Pre-Amplifier
Gan
A margin of -8dB means that the emission is 8dB below the limit
All freqguenciesfrom 30MHz to 1GHz have been tested

I nternational Standards L aboratory Report Number: 03L RO30FC
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555 Test Data (1GHz —40 GHz, Transmitting).

1GHz~ 40 GHz (Horizontal), Normal Mode, Channel 1: 5180 MHz

Meter Reading Correction Factor Corrected Emissons | Antenna| Turntable
Freg. Ampl. Ant. | Cable |[PreeAm| Ampl. | Limit | Margin | Height | Podtion
(MHz) | (dBuV) |((dB/m)| (dB) pl. |(dBuv/m(dBuV| (dB) (cm) )
(dB ) /m)
716483 4211 3080 235 4624 3802 54.00 -15.98 108 156
114106 2570 4206 301 4140 29.37 54.00 -24.63 102 25
146883 3118 422 343 4234 36.50 54.00 -17.50 106 82
153167 2532 4309 350 4322 28,69 54.00 -25.31 103 135
156903 2657 4341 354 4216 3136 54.00 -22.64 101 118
159790  25.32 4433 357 4120 3202 54.00 -21.98 100 110
1GHz~40 GHz (Vertical), Normal Mode, Channel 1: 5180 MHz
Meter Reading Correction Factor Corrected Emissons | Antenna | Turntable
Freg. Ampl. Ant. | Cable | PreeA| Ampl. Limt | Magin| Heght | Postion
(MHz) | (dBuwV) ((@B/m)| (dB) | mpl. |(dBuV/m)|(dBuVv/| (dB) | (cm) )
(dB) m)
713087 4216 3084 234 4625 3810 54.00 -15.90 100 235
118861 26.89 4217 308 4248 29.66 54.00 -24.34 106 24
135674 2652 4203 330 418 29.97 54.00 -24.03 107 71
146883 3130 422 343 4234 36.62 54.00 -17.38 109 125
157073  26.74 4346 354 4210 3164 54.00 -22.36 102 108
159620 2559 4428 357 4126 3218 54.00 -21.82 100 190
Note: “ * ” : Fundamenta Freguency
“ pk”: pesk reading
“av’: averagereading
The Spectrum noiselevel + Correction Factor < Limit - 6 dB
Margin = Corrected Amplitude — Limit
Corrected Amplitude = Radiated Amplitude + Antenna Correction Factor + Cable Loss- Pre-Amplifier

I nternational Standards L aboratory

Gan

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

All frequenciesfrom 1GHz to 40 GHz have been tested.
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1GHz~40 GHz (Horizontal), Normal Mode, Channel 4: 5240 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 ) /m)
713087 4227 3084 234 4625 3821 54.00 -15.79 103 267
111389 2605 4103 293 4081 29.25 54.00 -24.75 100 142
146883  30.81 422 343 4234 36.13 54.00 -17.87 100 71
152657  26.65 4317 349 4334 29.97 54.00 -24.03 102 125
156903 2611 4341 354 4216 30.90 54.00 -23.10 105 108
159960 25.38 4439 357 4114 32.20 54.00 -21.80 100 136
1GHz~40 GHz (Vertical), Normal Mode, Channe 4: 5240 MHz
Meter Reading Correction Factor Corrected Emissons | Antenna| Turntable
Freq. Ampl. Ant. | Cable | PreeA| Ampl. Limt | Magin| Heght | Postion
(MHz) | (dBuwVv) |(dB/m)| (dB) | mpl. [(dBuV/m)|(dBuVv/| (dB) | (cm) )
(dB) m)
714785 4209 3082 235 4624 3302 54.00 -15.98 100 327
119031 26.78 4216 308 452 2950 54.00 -24.50 105 230
146883 3125 422 343 4234 3657 54.00 -17.43 100 175
152488  26.60 4320 349 4338 20901 54.00 -24.09 109 140
156563 2813 4330 353 4227 3269 54.00 -2131 102 130
159790  24.97 4433 357 4120 3167 54.00 233 100 192

Note: “ * ” : Fundamenta Fregquency
“ pk”: pesk reading

I nternational Standards L aboratory

“av’: averagereading

The Spectrum noiselevd + Correction Factor < Limit - 6 dB
Margin = Corrected Amplitude — Limit
Corrected Amplitude = Radiated Amplitude + Antenna Correction Factor + Cable Loss- Pre-Amplifier

Gan

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

All frequenciesfrom 1GHz to 40 GHz have been tested.
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1GHz~40 GHz (Horizontal), Normal Mode, Channd 5: 5260 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 ) /m)
716483 4205 3080 235 4624 37.97 54.00 -16.03 100 310
838761 2813 4104 257 4276 28.99 54.00 -25.01 102 30
114106 2570 4206 301 4140 29.38 54.00 -24.62 100 75
146883 30.70 422 343 4234 36.02 54.00 -17.98 106 140
156903 26.21 4341 354 4216 3100 54.00 -23.00 100 218
159620 2555 4428 357 4126 3214 54.00 -21.86 105 130
1GHz~40 GHz (Vertical), Normal Mode, Channel 5: 5260 MHz
Meter Reading Correction Factor Corrected Emissons | Antenna| Turntable
Freq. Ampl. Ant. | Cable | PreeA| Ampl. | Limt | Magin| Height | Postion
(MHz) | (dBuwV) ((@B/m)| (dB) | mpl. |(@Buv/m)|(dBuv/| (dB) | (cm) )
(dB) m)
713087 4216 3084 234 4625 3810 54.00 -15.90 100 93
111898 26.32 4122 298 4092 29.61 54.00 -24.39 100 203
133127 2648 4164 327 418 2953 54.00 -24.47 106 70
146883 3126 422 343 4234 36.58 54.00 -17.42 103 262
156563  26.62 4330 353 4227 3118 54.00 -22.82 107 124
160000 2529 4440 357 4113 3213 54.00 -21.87 101 113
Note: “ *” : Fundamenta Frequency
“ pk”: peak reading
“av’: averagereading
The Spectrum noiselevel + Correction Factor < Limit - 6 dB
Margin = Corrected Amplitude — Limit
Corrected Amplitude = Radiated Amplitude + Antenna Correction Factor + Cable L oss- Pre-Amplifier

I nternational Standards L aboratory

Gan

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

All frequenciesfrom 1GHz to 40 GHz have been tested.
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1GHz~ 40 GHz (Horizontal), Normal Mode, Channd 8: 5320 MHz

Meter Reading Correction Factor Corrected Emissons | Antenna| Turntable
Freq. Ampl. Ant. | Cable |PreeAm| Ampl. | Limt | Magin | Haght | Postion
(MHz) | (dBuVv) |(dB/m)| (dB) pl. [(dBuv/m(dBuV| (dB) (cm) ®)
(dB ) /m)
714785 4203 3082 235 4624 37.9% 5400  -1604 106 223
114446 2528 4219 302 4147 20.02 5400  -24.98 100 173
146883 3116 4422 343 4234 3648 5400  -1752 100 270
15299.7 2560 4312 350 4326 28.96 5400  -2504 100 324
156903  26.10 4341 354 4216 30.89 5400  -23.11 109 124
159960 2574 4439 357 4114 3256 5400  -21.44 102 113
1GHz~40 GHz (Vertical), Normal Mode, Channd 8: 5320 MHz
Meter Reading Correction Factor Corrected Emissons | Antenna| Turntable
Freq. Ampl. Ant. | Cable | PreeA| Ampl. Limt | Magin| Heaght | Postion
(MHz) | (dBw) |(dB/m)| (dB) | mpl. |(dBuv/m)|(dBuv/| (dB) | (cm) ®)
(dB) m)
713087 4171 3984 234 4625 37.64 5400  -16.36 100 146
114785 2605 4232 302 4154 20.85 5400  -24.15 100 93
146883 3146 4422 343 234 36.78 5400  -17.2 100 189
156563 2694 4330 353 4227 3150 5400  -250 101 342
159960 2570 4439 357 4114 3252 5400  -2148 102 210
164206 2532 4457 362 4203 3148 5400  -252 101 195

Note: “ * ” : Fundamenta Freguency
“ pk”: pesk reading

I nternational Standards L aboratory

“av’: averagereading

The Spectrum noiselevel + Correction Factor < Limit - 6 dB
Margin = Corrected Amplitude — Limit
Corrected Amplitude = Radiated Amplitude + Antenna Correction Factor + Cable Loss- Pre-Amplifier

Gan

A margin of -8dB means that the emission is 8dB below the limit
All frequenciesfrom 1GHz to 40 GHz have been tested.
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5.6 Band Edge Measurement (Section 15.407 (b) (1) (2))

5.6.1 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: 1 MHHz
VBW: 1 MHz
Sweep time= 200 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.

5.6.2 Test Setup (Conducted)

Spectrum
Analyzer

EUT

5.6.3 Test Data (conducted):

Band Edge measurement (Conducted)

Outsde | Frequency Spectrum | Corrected | Corrected Limit: Pass
Channel (MHz2) Reading Factor Emissons | (dBuV ERP) or
(dBuVv) (dB) (dBuV ERP) Fall
1 5150.0 75.02 1.8 76.82 80 Pass
(Normd)
8 5350.1 75.83 1.8 77.63 80 Pass
(Normal)

Note: Corrected Emissons= Spectrum + Corrected Factor

Corrected Factor = CableLoss+ Antenna Peak Gain (dBi)

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 Conducted measurement (Normal Mode Channel 1)

Sun 2004 Dec 12 17:05
REF 127.0 dBpV MKR 5.1777 GHz
10dB/ & View Posi B Blank Posi 113.23 dBpV
HKR Setup
MARKER L
5.1777 GHEe la"ei" i
/M,i, =1
\ HMarker
o ] OH
IKKF Marker
/ OFF
J¢/w$?h#7 fictive
-+ Harker
WM.,_. waw
CENTER 5.1400 GHz SPAN 100.0 MHz Reset
*RBW 1 MH= *URW 1 WH= #5WP 2NN me  #ATT 3INAR Harkar
Band Edge Conducted Measurement (Normal Mode Channel 8)
Sun 2004 Dec 12 17:08
REF 127.0 dBpV MKR 5.3177 GHz
10dB/ A View Posi B_Blank Posi 113.93 dBuV
MEKR Setup
MARKER L o
5.3177 GH= la"ei" 0-
/JJ,L —
\ Harker
o OH
\\ Harker
OFF
M\‘ active
"‘MM Harker
mhgrm*ﬂﬁﬂmmg i it
CENTER 5.3600 6Hz SPAN 100.0 MHz Reset
*RBYW 1 MHz *VBW 1 MHz *SWP 200 ms  *ATT 30dB Marker

I nternational Standards L aboratory
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5.6.4 Bandedge Measurement Test Procedure (Radiated)

1. Antennaand Turntable test procedure same as Radiated Emissions measurement
liged inPara. 6.5
Equipment mode: Spectrum andyzer
Detector function: Pesk mode SPAN: 100MHz
RBW=1 MHz VBW = 1IMHz for Peak measurement
RBW=1 MHz, VBW = 10 Hz for Average measurement
Sweep time= 200 msec for peak measurement, 20 sec. for Average
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.
4. Get the spectrum reading after Maximum Hold function is completed.

I nternational Standards L aboratory Report Number: 03L RO30FC
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3M
< >
A
1-4M
1 |
Antennaand | i
Non-Conducted turntable distanc ‘ / \
Table 3m -
EUT
e To Spectrum
Active
80 cm . ] To
Remote
Controller ¥
/‘
I |
) = To Remote Controller | |
ﬁ *
Metd Full Soldered Ground Plane
Remote /_’
To Turntable
Controller /" To Antenna
Printer Control PC Spectrum —
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5.6.6 Test Data (Radiated):
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Band Edge measurement (Radiated)

FCC ID:PUSM S2140AB

Outsde | Frequency | Spectrum | Correction | Emisson Limt | Pass/Fall
Channd (MH2) Reading Factor Leve (dBuv/
(dBuVv) (dB/m) (dBuv/m) m)

1 5149.9 | 25.11 (pk) 38.1 63.21 74 Pass
(Normal)

1 5147.7 7.73 (av) 38.1 45.83 54 Pass
(Normal)

8 5351.0 23.66(pk) 38.1 61.76 74 Pass
(Normd)

8 5352.4 8.12(av) 38.1 46.22 54 Pass
(Normd)

Note: “ pk”: pesk reading

“av’: averagereading

Emisson Level = Spectrum Reading + Correction Factor

Correction Factor = Antenna Factor + cable loss
Both Horizontd and Vertica polarization have been tested and
theworst datais listed above.
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Band Edge measurement for radiated emission in Restricted Band(Radiated)

Normal Mode (Channel 1) Peak data

YWed 2004 Dec 15 15:42
REF 81.0 dBpV MKR 5.1765% GHz
10dB/ A _View Posi B_Blank Posi 59.70 dBuV
LOF MKR Setup
MARKER oo o
5. 1765 GHE= larelr -
S— p—
/,.,4‘-‘/ Harker
\—v-ob\ =
Pt Harker
// OFF
Active
btk VA i i Harker
CENTER 5.1400 GHz SPAN 100.0 MHz Sl
*EBW 1 MHz *VBW 1 MHz *¥SWP 200 ms  *ATT O JdB Harker
D nomrassn
Normal Mode (Channel 1) Average Data
Wed 2004 Dec 15 15:45
REF 81.0 dBuV HMKR 5.178% GHz
1048/ A View Posi B_Blank Posi 49.31 dBuv
LOF, HKR Setup
MARKER e
5.,1787 GHgE lar‘elr‘ B
|
Harker
i ON
[Jﬁﬁifv“““\ Marker
{ \ OFF
fictive
j///’/ Harker
-3_'_.____/
CENTER 5.1400 GHz SPAN 100.0 HHz Beoet
#RBW 1 MH=z *YBW 10 H=z SWP 20 s *4TT O dB Marker
Prasamn
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Band Edge measurement for radiated emission in Restricted Band(Radiated)
Normal Mode (Channel 8) Peak data

Wed 2004 Dec 15 15:51

REF 81.0 dBuV MKR 5.3177 GHz

10dB/ A _View Posi B_Blank Posi 59.05 dBuV

LOF| HKR Setup
MARKER L e
n..3177 GHe bttt

———1 1

2
(ﬁwiw Harker
- on
\‘%‘ B
Marker
W% OFF
4

fictive
& TR RNV IS A AYTERET ISR R T PR Harker
7
CENTER 5.3600 GHz SPAN 100.0 WHz Reset
*RBY 1 MHz #UBYW 1 MH=z #SWP 200 ms  *ATT 0 dB Harker
Preanp
Normal Mode (Channel 8), Average data
Wed 2004 Dec 15 15:53
REF 81.0 dBu¥ MKR 5.3186 GHz
10dB/ A _View Posi B_Blank Posi 49.64 dBp¥
LOF HKR Setup
MARKER o
5,3186 GHE lare: i
Marker
. OH

{ﬁﬂu&*JV“ﬁmR 2 M?;:fr

fctive
x\\\\ Marker
SR A
7
CENTER 5.3600 GHz SPAN 100.0 MHz Reset
*RBW 1 MHz *YBW 10 Hz SWP 20 s *4TT 0 dB Harker
Preamp _—
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5.7 RF Exposure M easurement [Section 15.407(f)(4) & 1.1307(b)]

Refer to SAR Test Report
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5.8 Frequency Stability [Section 15.407(g)]

5.8.1 Limits of Frequency Stability M easurement

The frequency tolerance of the carrier sing shdl be maintained within +/- 0.02%
Of the operating frequency over the operation temperature range of EUT

(0°C - 35°C), and variation in the primary supply voltage from 85% to 115%
of the rated supply voltage (115V AC) at 20°C.

5.8.2 Test Procedure

1. The EUT was placed in the Temperature/Humidity Chamber and powered by a
V oltage/Frequency Power converter.

2. Connect the RF output of EUT to Spectrum. Turn on the EUT.

3. Turn the EUT off and set the chamber to the highest temperature specified.

4. Allow sufficient time (gpproximately 30 min) for the chamber temperature to
gabilize. Turn the EUT on and measure the operating frequency after 2, 5, 10
minutes

5. Set the Voltage/Frequency Power Converter to 85% and 115% of supply voltage,
then repest step 2, 3, 4 respectively.

6. Repeat step 2, 3, 4, 5 with the temperature of chamber set to the lowest temperature.

7. Repest step 2, 3, 4, 5 with the temperature of chamber set to 20°C

583 Test Setup

Spectrum
EUT Analyzer
Temperature/Humidity Voltage/Frequency Power Converter
Chamber
I nternational Standards L aboratory Report Number: 03L RO30FC
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FCC ID:PUSM S2140AB

Operating Frequency: 5180MHz

Limit; +/- 0.02%

Temp. Power 2 minutes 5 minutes 10 minutes
(°C) Supply
(VAO | (MHy (%) | (MH2) %) | MH) | (%)
35 132 518000161 0000031 51800048  0.000093 5180.0208|  0.000402
115 51800052 0000100  5180.0122]  0.000238 51900211  0.193458
97 51800036 0000069  5180.0122  0.00023§ 5180.0013  0.000025
0 132 51800052 0000100 51800153  0.000293 5180.0004f  0.000181
115 51800111 0000214  5180.0233  0.00045Q 5180.0199|  0.000384
97 51800307 0000593 51800193  0.000373 5180.0202]  0.000390
20 132 51800043 0000083 51800127,  0.000245 5180.0087|  0.000168
115 51800108 0000204  5180.0172]  0.000332 5180.0121]  0.000234
97 51799922 -0000151] 51800249  0.000481 5179.9940 -0.000116
Operating Frequency: 5320 MHz Limit: +/- 0.02%
Temp. Power 2 minutes 5 minutes 10 minutes
(’C) Supply
(VAC) (MH2) (%) (MH2) (%) (MH2) (%)
35 132 53200128 0000241 53200140,  0.000263 5320.0265  0.000498
115 53200262 0000492 53200049  0.000092 53200103  0.000194
97 53200310 0000583 53200058  0.000109 5320.0074|  0.000139
0 132 53200149 0000280 532002290  0.000430 5320.0047|  0.000088
115 53200187 0000352  5320.0161]  0.000303 53200116/  0.000218
97 53200214 0000402 53200016  0.000030 5320.0043  0.000081
20 132 532001771 0000333 53200173  0.000325 5320.0043  0.000081
115 53200156 0000293 53200113  0.000212 5320.0077|  0.000145
97 53200145 0000273 53200276  0.000519 5320.0194]  0.000365
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6. TEST RESUL TS (Bluetooth)

FCC ID:PUSM S2140AB

6.1 Maximum Peak Output Power [Section 15.247 (b)(1)]

6.1.1 Test Procedure

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

6.1.2 Test Setup

EUT

6.1.3 Test Data:

Peak Power
Analyzer

Table Maximum Peak Output Power

Chenndl Frequency Peak Power | Peak Power Limit (dBm) PasgFall
(MH2z) Output (mMW) | Output (dBm)
0 2402 2.20 343 30 Pass
39 2441 2.32 365 30 Pass
78 2480 2.21 345 30 Pass
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6.2 Radiated Emission Measurement [Section [15.247(c)(4)]

6.2.1 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.

6.2.2 Test Procedure

The system was set up as described above, with the EMI diagnostic softwarerunning. 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 adso andyzed
in details by operating the spectrum analyzer and/or EMI receiver in quas-peak mode to determine
the precise amplitude of the emissions. While doing so, the intercomecting 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 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 o, the interconnecting cables and mgor parts of the sysem 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 emission.
During test the EMI receiver and spectrum was setup according to EMI Receiver/Spectrum Analyzer
Configuration.
For the test of 2 to 10™ harmonics frequencies , the equipment setup was aso refer to EMI
Receiver/Spectrum Analyzer Configuration. The frequencies were tested using Pesk modefirg, if the
test datais higher than the emissons limit, an additional measurement usng Average mode will be
performed and the average reading will be compared to the limit and record in test report.

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

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
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6.2.4 Test Data (above 1GHz) :.

1GHz~25 GHz (Horizontal), The Emission Data While Bluetooth Channel 10 : 2412 MHz
& 802.11b WLAN Channd 1: 2412 MHz operating

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

m)
112987 6064 25.05 0.72 46.06 40.35 54.00 -13.65 100 123
1671.83 56.98 2801 0.90 46.21 39.68 54.00 -14.32 100 184
4800.7 39.79 34.66 193 46.86 2951 54.00 -24.49 103 122
691259 36.23 39.49 230 46.35 31.68 54.00 -22.32 101 192
8654.35 40.27 40.81 262 4259 4111 54.00 -12.89 100 205
112617 36.74 41.49 2.9 41.08 40.15 54.00 -13.85 100 246

1GHz~25GHz (Vertical), , The Emisson Data While Bluetooth Channel 10 : 2412 MHz
& 802.11b WLAN Channd 1: 2412 MHz operating

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)

1002.5 64.52 2451 068 46.00 43.71 54.00 -10.29 100 115
133217 59.78 2590 079 4615 40.32 54.00 -13.68 100 29
495804  40.77 3H.32 195 47.00 31.05 54.00 -22.95 105 198
696853 3749 39.82 231 4633 33.30 54.00 -20.70 100 289
804296 4101 41.18 251 4364 41.06 54.00 -12.94 101 1
112258 36.85 41.36 299 4100 40.20 54.00 -13.80 100 305
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.

Theworst data of the Radiated Emission over 1GHz are listed above when the bluetooth

deviceis co-located with the WL AN device.
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6.3 Band Edge Measurement ( when Bluetooth and WL AN are operating
at the sametime)

Il Measuring the Peak / Average M ode when Bluetooth Channel 0 is co-located with the
WLAN Channel 1 and Bluetooth Channel 78 is co-located with the WLAN Channe 11.

6.3.1 Band Edge measurement 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
functionis completed.
3. Find the next peak frequency outside the operation frequency band.

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

632 Test Setup (Radiated)

Same as Radiated Emission Measurement
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6.3.3 Test Data:
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 Fail
1(WLAN 2413.6 63.23 31.67 94.90 1IMHz
peak
mode)
O(bluetoot 2402.0 56.97 31.67 88.64 1IMHz
h peak
mode)
Outsde 2400.0 31.65 31.67 63.32 25.32 1IMHz Pass
band
1(WLAN 2412.4 52.55 31.67 84.22 10Hz
average
mode)
O(bluetoot 2402.8 33.55 31.67 65.22 10Hz
h average
mode)
Restricted 2389.8 4.98 31.67 36.65 | ----- 54 10Hz Pass
band
11(WLAN 2463.7 63.09 31.64 94.73 1IMHz
peak
mode)
11(bluetoo 2480 50.55 31.64 82.19 1IMHz
th peak
mode)
Outside 2483.5 13.83 31.64 45.47 36.72 1IMHz Pass
band
11(WLAN 2462.5 53.48 31.64 85.12 10Hz
average
mode)
11(bluetoo | 2480.0 23.43 31.64 55.07 10Hz
th average
mode)
Restricted 2484.1 5.14 31.64 36.78 | ----- 54 10Hz Pass
band

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

Emisson Level = Spectrum Reading + Correction Factor

Correction Factor = Antenna Factor + cable loss— amplifier gain
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Band Edge measurement for radiated emission in Restricted Band(Radiated)
Peak Mode (Bluetooth Channel 0 is co-located with the WLAN Channel 1)

Fri 2004 Jan 9 14:59
REF 81.0 dBpV HKR 2.4136 GHz
10dB/ A _View Posi B_Blank Posi 63.23 dBuV
LOF| HKR Setup
MARKER Lo
2.48136 GH= larelr il
G r— |
nJJ“i z
/ Marker
ﬁ ON
LIEReE
Harker
i \ OFF
4
J L Active
1, o] Marker
e g e AR AL e g‘ é..‘.u,{
T
CENTER 2.3750 GHz SPAN 100.0 MHz Pesek
*RBW 1 HH=z #*BW 1 MH=z *SWP 200 ms #ATT O dB Harker
Preamp

Band Edge measurement for radiated emission in Restricted Band(Radiated)
Average Mode (Bluetooth Channel 0 is co-located with the WLAN Channd 1)

Hon 2004 Jan 12 17:30
REF 81.0 dBuV MKR 2.4124 GHz
10dB/ A _View Posi B _Blank Posi 52.55 dBuV
LOF| ; HKR Setup
MARKER o
2.4124 GH= Ia"el" s
) |
Harker
e OH
Harker
g \ OFF
/ \ fAictive
jad/ \ Harker
a
CENTER 2.3750 GHz SPAN 100.0 WHz Plasek
#RBW 1 MH=z #VBW 10 Hz SWP 20 s *ATT 0 dB Harker
Preanp
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Band Edge measurement for radiated emission in Restricted Band(Radiated)
Peak Mode (Bluetooth Channel 78 is co-located with the WLAN Channd 11)

Fri 2004 Jan 9 15:02
REF 81.0 4BV MER 2.4637 GH=z
1048/ A _View Posi  B_Blank Posi 63.09 dBp¥
LOF| : HKR Setup
MARKER i
2.484637 GHE= Iar el" .
] —
wué‘ z
Kﬂ ‘\\ Harker
2 OH
[ f :
Harker
f \ i
a4
} L J \ Active
g e Harker
ékﬁﬁéiﬂﬁ#ﬁdhﬁwﬁhuvhaﬁwWMH’MMkﬂwmd (el
CENTER 2.5000 GHz SPAN 100.0 MHz Peaet
*RBW 1 MH=z */BYW 1 MH= *SWP 200 ms  *ATT O dB Harker

Band Edge measurement for radiated emission in Restricted Band(Radiated)
Average Mode (Bluetooth Channel 78 is co-located with the WLAN Channd 11)

Hon 2004 Jan 12 17:34
REF 81.0 dBpV MKR 2.4625 GHz
10dB/ a_View Posi B_Blank Posi 53.48 dBuV
LOF] MKR Setup
MARKER 1
2.4625 GHgz it i
|l
Harker
. OH
7 ———
Harker
/ OFF
i
/ \ 5 fActive
j kuﬁqf \ Harker
CENTER 2.5000 GHz SPAN 100.0 MHz Peet
*RBW 1 MH=z *VBW 10 Hz SWP 20 s *ATT 0 dB Harker
Preamp P —
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7. Appendix

7.1 Appendix A: M easurement Procedure for Power line Conducted
Emissions

The EUT isset up in accordance with the suggested configuration given in ANSI C63.4-2001, CFR
47 Part 15 Subpart B; or EN55022:1994/ A1:1995/A2:1997; CISPR 22:1993/A 1:1995/A 2:1996.
The measurements are performed in a 3.5m x 3.4m x 2.5m shielded room, which referred as
Conduction Ol test Site, or a3m x 3mx 2.3m test Site, which referred as Conduction 02 test site. The
EUT was placed on nonconduction 1.0m x 1.5m table, which is 0.8 meters above an
earth-grounded.

Power to the EUT was provided through the LI SN which has the Impedance (50ohm/50uH)
vs. Frequency Characterigtic in accordance with the Figure 1 of the ANS C63.4-2001 or
CISPR16. Power to the LISNswerefiltered to diminate ambient sgnd interference and thesefilters
were bonded to the ground plane. Periphera equipment required to provide a functiond system
(support equipment) for EUT testing was powered from the second LISN through a ganged, metal
power outlet box which is bonded to the ground plane at the LISN.

If the EUT is supplied with a flexible power cord, the power cord length in excess of the
distance separating the EUT from the LISN shdl be folded back and forth at the center of thelead so
asto form abundle not exceeding 40cm in length. If the EUT is provided with a permanently coiled
power cord, bundling of the cord is not required. If the EUT is supplied without a power cord, the
EUT shall be connected to the LISN by a power cord of the type specified by the manufacturer
which shdl not be longer than 1 meter. The excess power cord shal be bundled as described above.
If anon-flexible power cord isprovided with the EUT, it shal be cut to the length necessary to attach
the EUT to the LISN and shdl not be bundled.

The interconnecting cables were arranged and moved to get the maximum according to
ANSI C63.4-2001, CFR 47 Part 15 Subpart B; or EN55022:1994/ A1:1995/A2:1997; CISPR
22:1993/A1:1995/A2:1996. Both the line of power cord, hot and neutral, were measured.

The highest emissions were andyzed in detalls by operating the spectrum anayzer in fixed
tuned mode to determinethe nature of the emissions and to provide information which could be useful
in reducing their amplitude.
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7.2 Appendix B: Test Procedure for Radiated Emissions

Preliminary Measurementsin the Anechoic Chamber

The radiated emissions are initidly measured in the anechoic chamber at a measurement
distance of 3 meters. Desktop EUT are placed on a wooden stand 0.8 meter in height. The
measurement antennaiis 3 meters from the EUT. The test setup in anechoic chamber isthe same as
open ste. Theturntable rotated 360°C. The antenna height is varied from 1-2.5m. The primary
objective of the radiated measurementsin the anechoic chamber isto identify the frequency spectrum
in the absence of the eectromagnetic environment existing on the open test ste. The frequencies can
then be pre-sdected on the open test Site to obtain the corresponding amplitude. Theinitid scanis
made with the spectrum anayzer in automatic sweep mode. The spectrum peeks are then measured
manudly to determine the exact frequencies.

M easurements on the Open Siteor 10m EMC Chamber

The radiated emissionstest will then be repeated on the open site or 10m EMC chamber
to measure the amplitudes accurately and without the multiple reflections exigting in the shidded
room. The EUT and support equipment are set up on the turntable of one of the 3 or 10 meter open
field dtes. Desktop EUT are set up on awooden stand 0.8 meter above the ground.

For the initid measurements, the receiving antenna is varied from 1-4 meter height and is
changed in the verticd plane from verticd to horizontal polarization a each frequency. Both reading
are recorded with the quas-pesak detector with 120KHz bandwidth. For frequency between 30
MHz and 1000MHz, the reading is recorded with peak detector or quas-peak detector. For
frequency above 1 GHz, the reading isrecorded with peak detector or average detector with 1 MHz
bandwidth.

At the highest amplitudes observed, the EUT is rotated in the horizontd plane while
changing the antenna polarization in the verticd plane to maximize the reading. The interconnecting
cableswere arranged and moved to get the maximum according to ANSI C63.4-2001, CFR 47 Part
15 Subpart B; or EN55022:1994/ A1:1995/A2:1997; CISPR 22:1993/A1:1995/A2:1996. Once
the maximum reading is obtained, the antenna eevation and polarization will be varied between
gpecified limits to maximize the readings.
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7.3 Appendix C: Test Equipment

7.3.1 Test Equipment List

FCC ID:PUSM S2140AB

L ocation Equipment Name Brand Mode SIN Last Cal. Next Cal.
Date Date
Conduction | Digital MicroLife HT-2126G ISL-Conducti | 12/04/2003 12/04/2004
Hygro-Thermometer on02
Conduct
Conduction 50 Ohms Load EMCO N/A ISL-500hms | 11/21/2003 11/21/2004
Conduction 02 conduction
02
Conduction Coaxia Cable 1F-C2 Harbourindu | RG400 1~C2 06/03/2003 06/03/2004
stries
Conduction EMI Receiver 02 HP 85460A 3448A00183 | 08/21/2003 08/21/2004
Conduction ISN T4 Schaffner ISN T400 16593 08/20/2002 08/20/2004
Conduction ISN T4 02 FCC F-CMISN-C 02003 12/17/2003 12/17/2004
AT5
Conduction | CISPR22 Voltage FCC F-CVP-1 63 12/18/2003 12/18/2004
Probe
Conduction Current Probe Schaffner SMZ 11 18030 01/09/2003 01/09/2004
Conduction LISN 01 R&S ESH2-Z5 890485/013 05/07/2003 05/07/2004
Conduction LISN 04 EMCO 3810/2 9604-1429 12/17/2003 12/16/2004
Radiation Digital MicroLife HT-2126G Chmb 02 12/04/2003 12/04/2004
Hygro-Thermometer
Chmb 02
Radiation Spectrum Analyzer 06 | Advantest R3162 91700295 09/25/2003 09/24/2004
Radiation EMI Receiver 04 AFJ ER 55CR 55390143233 | 10/28/2003 10/27/2004
Radiation BILOG Antenna 08 Schaffner CBL6112B 2756 06/04/2003 06/04/2004
Radiation Coaxial Cable Chmb Belden RG-8/U Chmb 10/03/2003 10/03/2004
02-10M 02-10M
Radiation Microwave Cable HUBER+SU | Sucoflex 103 | 42731/3& 03/21/2003 03/21/2004
Chmb 02 3M HNER AG. 42729/3
Radiation Temperature/ Humility | K. SonIns. THS-B4H"- 2287 03/01/2003 03/01/2004
Chamber Tech. 100
Radiation V oltage/Fregquency EXTECH CFC-105W 780274 08/25/2003 08/25/2004
Power converter Electronics
Rad. Above | Spectrum Analyzer 07 | Advantest R3182 110600649 10/17/2003 10/17/2004
1Ghz
Rad. Above | Horn Antenna02 ComPower AH-118 10088 02/06/2003 02/05/2004
1Ghz
Rad. Above | Horn Antenna04 ComPower AH-826 081-001 12/10/2003 12/09/2004
1Ghz
Rad. above Horn Antenna 05 ComPower AH-640 100A 09/13/2003 09/13/2004
1Ghz
Rad. above Microwave Cable HUBER+SU | Sucoflex 103 | 42726/3& 09/11/2003 09/11/2004
1Ghz Chmb 05 HNER AG. 42727/3

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: 03L RO30FC




-67- FCC ID:PUSM S2140AB
L ocation Equipment Name Brand Modd S/IN Last Cal. Next Cal.
Date Date

Rad. Above | Preamplifier 02 MITEQ AFS44-00102 | 728229 05/07/2003 05/07/2004
1Ghz 650-40-10P-4

4
Rad. Above | Preamplifier 09 MITEQ AFS44-00102 | 858687 02/28/2003 02/28/2004
1Ghz 650-40-10P-4

4

Rad. Above | Preamplifier 10 MITEQ JS-26004000- | 818471 02/28/2003 02/28/2004

1Ghz 27-5A

Rad. Above | Signal Generator 03 Anritsu MG3642A 6200162550 02/10/2003 02/09/2004

1Ghz

Rad. Above | Signal Generator 04 Anritsu MG3692A 020311 02/06/2003 02/06/2004

1Ghz

Rad. Above | Peak Power Analyzer | HP 8990A 3621A01269 | 12/09/2003 12/09/2004

1Ghz

Rad. Above | Power Sensor Radar | HP 84815A 3318A01828 | 11/12/2003 11/12/2004

1Ghz

Note: Cdibration traceable to NIST or nationa or internationa standards.

7.3.2 Softwarefor Controlling Spectrum/Receiver and Calculating Test Data
Radiation/Conduction Filename Version Issued Date
Conduction Tileexe 1.12E 7/7/2000
Radiation Tileexe 1.12C 6/16/2000
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7.4 Appendix D: Layout of EUT and Support Equipment

7.4.1 General Conducted Test Configuration
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40 cm
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7.4.2 General Radiation Test Configuration
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7.5 Appendix E: Description of Support Equipment

7.5.1 Description of Support Equipment

Support Unit 1.

Description: Logitech USB Mouse
Modd Number: M-u48a

Serid Number: LZE02050204
Power Supply Type: N/A

Power Cord: N/A

FCCID: JINZ211360

Support Unit 2.

Description: Acer USB Keyboard

Model Number: 6511-UV

Seria Number: N/A

Power Supply Type: N/A

Power Cord: N/A

FCCID: N/A (comply with FCC DOC)

Support Unit 3.

Description: Acer Monitor

Modd: G781

Serid Number: 999007101214400445T7AA31T
Power Cord: Non-shielded, Detachable
FCCID: (Comply with FCC Standards)

7.5.2 Softwarefor Controlling Support Unit

Test programsexercising various part of EUT were used. The programs were executed

asfollows
A. Read and write to the disk drives.
B. Send H pattern to the video port device (Monitor).
C. Repeat the above steps.
Filename Issued Date
Monitor HH.bat 8/20/1991
I nternational Standards L aboratory Report Number: 03L RO30FC
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Description Path Cable Length Cable Type Connector Type
AC Power Cord 110V (~240V) to 1.8M Nonshielded, Detachable | Plastic Head
AC Power Cord
Inlet (3-pin)
Monitor DataCable | Monitor to PC 1.6M Shielded, Un-detachable | Metal Head
VGA port
USB Mouse Data | USB Mouseto PC 1.8M Shidded, Un-detachable Metal Head
Cable USB port
USB Keyboard USB Keyboard to 1.8M Shielded, Undetachable Metal Head
Data Cable PC USB port
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7.6 Appendix F: Accuracy of M easurement

Test Site: Conduction 02

Item Source of Uncertainty | Probability | Total Uncertainties (dB) [Standard Uncertainty (dB)
Distribution
1 Systematic Effects: Normal k=2 0104 k=1 0.052
(Assessment from 20
repeat observation; 1
reading on EUT)
2 Random Effects: Normal =2 0.330 =1 0.165
(Assessment from 20
random observations;
1reading on EUT)
3 Receiver Calibration | Rectangular k=173 1.000 =1 0577
4 LISN Factor Normal =2 1.200 =1 0.600
Calibration
5 Cable Loss Cdlibration Normal =2 1.000 =1 0.500
6 Combined Standard Normal =1 0.850
Uncertainty Uc(y)
7 Total Uncertainty Normal k=2 1.701
@95% mim.
Confidence Level

Measurement Uncertainty Cdculations.

Uc (y) = squareroot ( u; (y)* + U (Y)* + .......... +U, (y)?)
U=2*Uc(y)

Note: The measurement Uncertainties mentioned above also refer to NIS 81-1994  of NAMAS::
The trestment of Uncertainty in EMC Measurement.

I nternational Standards L aboratory Report Number: 03L RO30FC
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Test Site: Chamber 02-3M
Item Source of Uncertainty | Probability | Total Uncertainties (dB) |Standard Uncertainty (dB)
Distribution
1 Systematic Effects: Normal =2 0.067 k=1 0.034
(Assessment from 20
repeat observation; 1
reading on EUT)
2 Random Effects: Normad k=2 0.103 k=1 0.052
(Assessment from 20
random observations; 1
reading on EUT)
3 Receiver Calibration | Rectangular k=173 1.000 =1 0577
4 Antenna Factor Normal =2 1.700 =1 0.850
Calibration
5 Cable Loss Calibration Normal k=2 1.000 k=1 0.500
6 Combined Standard Normal k=1 1.029
Uncertainty Uc(y)
7 Total Uncertainty Normal k=2 2.059
@95% mim.
Confidence Leve
Measurement Uncertainty Cdculations:
Uc (y) = squareroot (t, (y)? + U (y)?+ ... +, (Y)?)

U=2*Uc(y)

Note: The measurement Uncertainties mentioned above a o refer to NIS 81-1994 of NAMAS:
The treatment of Uncertainty in EMC Measurement.
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7.7 Appendix G: Photographs of EUT Configuration Test Set Up

The Front View of Highest Conducted Set-up For EUT
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The Front View of Highest Radiated Set-up For EUT

The Back View of Highest Radiated Set-up For EUT
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7.8 Appendix H: Antenna Spec.

Please refer to the attached file.
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