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Band Edge Conducted measurement

Fri 2003 Dec 26 14:40

REF 117 .0 dBpV MKR 2.4132 GHz
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Band Edge Conducted M easurement

Fri 2003 Dec 26 14:43
HKR Z2.4632 GHz
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5.6.4 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
functionis completed.
3. Find the next peak frequency outside the operation frequency band.

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

56.5 Test Setup (Radiated)

Same as Radiated Emission Measurement

I nternational Standards L aboratory Report Number: 03LR0O31FC
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FCC ID:PUSM S2140BG

Table Band Edge measurement (Radiated)
Channel Freguency Spectrum Correction Emission Limit: Limit Equip. Pass
(MH2z) Reading Factor Level >200dB | (dBuV/m) Setup or
(dBuVv) (dB/m) (dBuV/m) (dBC) VBW Fail
1(peak 2409.3 65.63 31.67 97.30 e IMHz | -----
mode)
Outside 2400.0 42.57 31.67 74.24 23.06 | ----- IMHz Pass
band
1(average 2410.6 51.77 31.67 83.44 e 10Hz | -----
mode)
Restricted 2390.0 9.7 31.67 4137 | ----- 54 10Hz Pass
band
11(peak 2461.9 63.52 31.64 95.16 S IMHz | -----
mode)
Outside 2476.4 32.52 31.64 64.16 31.00 | ----- 1IMHz Pass
band
11(average 2463.3 49..97 31.64 81.64 S 10Hz | -----
mode)
Restricted 2483.5 10.23 31.64 4187 | ----- 54 10Hz Pass
band

Note: The Spectrum plot of emisson 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 Vertica polarization 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)

Fri 2003 Dec 26 15:45
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Band Edge measurement for radiated emission in Restricted Band(Radiated)

Average Mode (Channel 1)

REF 81.0 dBu¥

Fri 2003 Dec 26 15:43

HKR 2.4106 GHz
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Band Edge measurement for radiated emission in Restricted Band(Radiated)

Peak Mode (Channd 11)

REF 81.0 dBpV

Fri 2003 Dec 26 15137
HKR 2.4619 GHz
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Band Edge measurement for radiated emission in Restricted Band(Radiated)

Average Mode (Channd 11)

Fri 2003 Dec 26 15:40
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5.7 RF Exposure Measurement [Section 15.247(b)(4) & 1.1307(b)]

Seethe SAR report

I nternational Standards L aboratory Report Number: 03LR0O31FC
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5.8 DSSS Peak Power Spectral Density [Section 15.247(d) ]

5.8.1 Test 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: fundamenta frequency tested.
Sweep time= 500 sec.

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

582 Test Setup

Spectrum
EUT Analyzer

5.8.3 Test Data:
Table Maximum Peak Output Power Density
Chennd Spectrum | Cable Loss Peak Power Limit Pass/Fail
Reading (dB) Output (dBm/3KH2)
(dBm/3KH2) (dBm/3KH2)
1 -17.46 1.1 -16.36 8 Pass
6 -18.31 1.1 -17.21 8 Pass
11 -17.80 1.1 -16.70 8 Pass

I nternational Standards L aboratory

Report Number: 03LR0O31FC
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REF 20.0 dBm
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REF 20.0 dBm
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Fri 2003 Dec 26 11:54
REF 20.0 dBm MKR 2.462625 GHz
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6. TEST RESUL TS (Bluetooth)

FCC ID:PUSM S2140BG

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 (mW) | Output (dBm)
0 2402 2.20 343 30 Pass
39 2441 2.32 365 30 Pass
78 2480 2.21 345 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
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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 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 dso andyzed
in details by operating the spectrum analyzer and/or EMI receiver in quasi-peak mode to determine
the precise amplitude of the emissons. While doing so, the interconnecting cables and mgor parts of
the system were moved around, the antenna height was varied between one and four meters, its
polarization was varied between 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 verticd 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 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.

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

Report Number: 03LR0O31FC
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6.2.4 Test Data (above 1GHz) :.

1GHz~25 GHz (Horizontal), The Emission Data While Bluetooth Channdl 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) (dB) | (dBuv/m) | (dBuv/ (dB) (cm) ©®

(k) m)

(av)
10025 54.88 2451 0.68 46.00 34.07 54.00 -19.93 100 92
231119 49.06 30.58 112 46.21 3455 54.00 -19.45 102 89
426573 4266 32.74 177 46.37 30.80 54.00 -23.20 100 41
696853 36.60 39.82 231 46.33 3241 54.00 -21.59 100 23
860639 40.12 40.87 261 4255 41.05 54.00 -12.95 104 134
115075 3624 4240 3.03 4161 40.06 54.00 -13.94 100 78

' pk' - peak, * av’ ——-average

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) ©)

(k) (dB) (av)
133217 5829 25.90 079 46.15 38.82 54.00 -15.18 100 65
1601.9 56.71 27.44 088 4622 38.81 54.00 -15.19 102 67
408741 42.34 3224 171 4620 30.10 54.00 -23.90 100 73
697203 37.30 30.84 231 4632 3313 54.00 -20.87 100 183
964336 4544 39.20 278 4207 45.34 54.00 -8.66 107 28
114955 3523 42.38 302 4158 39.06 54.00 -14.94 100 44

' pk’ ---- peak,  av’ ----average

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.

I nternational Standards L aboratory Report Number: 03LR0O31FC
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1GHz~ 25 GHz (Horizontal), The Emission Data While Bluetooth Channel 10 : 2412 MHz
& 802.11g 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) ©)

(pk) m)

(av)
103497 5845 24.65 0.69 46.02 37.77 54.00 -16.23 100 2
231119 60.98 30.58 112 46.21 4647 54.00 -753 106 12
374126 4835 31.69 160 46.39 35.25 54.00 -18.75 100 51
696853 36,51 39.82 231 46.33 3231 54.00 -21.69 101 10
8696.3 40.16 40.76 262 42.62 40.93 54.00 -13.07 100 160
114895 35.80 42.36 3.02 4157 39.62 54.00 -14.33 102 73

‘ pk’ ---- peak, ‘ av’ ----average

1GHz~25GHz (Vertical), , The Emisson Data While Bluetooth Channel 10 : 2412 MHz
& 802.11g 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) ©)

(k) (dB) (av)
231119 59.19 30.58 112 4621 44.67 54.00 -9.33 100 32
237612 6198 30.55 114 4621 47.46 54.00 -6.54 100 19
425874  42.34 3272 177 4636 3047 54.00 -2353 102 24
6965.04 37.10 39.80 231 4633 32.88 54.00 -21.12 100 129
838462 39.74 41.05 257 4277 40.59 54.00 -1341 109 253
114955 35.88 42.38 302 4158 39.71 54.00 -14.29 101 23

' pk’ ---- peak, * av’ ----average

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.

I nternational Standards L aboratory Report Number: 03LR0O31FC
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6.3 Band Edge M easurement ( when Bluetooth and WL AN are operating
at the sametime)

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

6.3.1 Band Edge measurement Test Procedur e (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
function is completed.
3. Find the next peak frequency outs de 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 Maximun Hold function is compl eted.

6.3.2 Test Setup (Radiated)

Same as Radiated Emission Measurement

I nternational Standards L aboratory Report Number: 03LR0O31FC
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6.3.3 Test Data ( bluetooth & 802.11b):
Band Edge measurement (Radiated)

FCC ID:PUSM S2140BG

Channel Frequency Spectrum Correction Emisson dBc Limit Equip. Pass
(MHz) Reading Factor Level (Limit; (dBuv/m) Setup or
(dBuV) (dB/m) (dBuv/m) | >20dBc) VBW Fail
1(WLAN 2411.3 62.90 31.67 94.57 1IMHz
peak
mode)
O(bluetoot 2401.9 59.34 31.67 91.01 1IMHz
h peak
mode)
Outside 2400.0 34.82 31.67 66.49 24.52 --- 1IMHz Pass
band
1(WLAN 2412.8 55.98 31.67 87.65 10Hz
average
mode)
O(bluetoot 2402.5 424 31.67 74.07 10Hz
h average
mode)
Restricted 2385.4 7.23 31.67 389 | ----- 54 10Hz Pass
band
11(WLAN 2461.2 61.30 31.64 92.94 1IMHz
peak
mode)
11(bluetoo | 2479.9 52.14 31.64 83.78 1IMHz
th peak
mode)
Outside 2483.5 13.87 31.64 4551 38.27 1IMHz Pass
band
11(WLAN 2462.8 53.41 31.64 85.05 10Hz
average
mode)
11(bluetoo | 2480.1 25.08 31.64 56.72 10Hz
th average
mode)
Restricted 2488.3 5.98 31.64 3762 | ----- 54 10Hz Pass
band

Note: The Spectrum plot of emission 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

Report Number: 03LR0O31FC




-67-

FCC ID:PUSM S2140BG

Band Edge measurement for radiated emission in Restricted Band(Radiated)
Peak Mode (Bluetooth Channél O is co-located with the WLAN Channel 1)

Fri 2004 Jan 9 14:08
REF 81.0 dBuV MKR 2.4113 6Hz
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Band Edge measurement for radiated emission in Restricted Band(Radiated)
Average M ode (Bluetooth Channel 0 is co-located with the WLAN Channd 1)
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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 14:13
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Band Edge measurement for radiated emission in Restricted Band(Radiated)
Average M ode (Bluetooth Channédl 78 is co-located with the WLAN Channd 11)

Hon 2004 Jan 12 16:47
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6.3.4 Test Data ( bluetooth & 802.119):
Band Edge measurement (Radiated)

FCC ID:PUSM S2140BG

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 2405.6 62.63 31.67 94.30 1IMHz
peak
mode)
O(bluetoot 2402.2 61.09 31.67 92.76 1IMHz
h peak
mode)
Outside 2400.0 38.83 31.67 70.50 22.26 --- 1IMHz Pass
band
1(WLAN 2404.6 47.88 31.67 79.55 10Hz
average
mode)
O(bluetoot 2402.0 34.17 31.67 65.84 10Hz
h average
mode)
Restricted 2390.0 9.24 31.67 4091 | ----- 54 10Hz Pass
band
11(WLAN 2464.3 59.93 31.64 91.57 1IMHz
peak
mode)
11(bluetoo | 2479.9 52.13 31.64 83.77 1IMHz
th peak
mode)
Outside 2483.5 22.42 31.64 54.06 20.71 1IMHz Pass
band
11(WLAN 2469.3 43.63 31.64 75.27 10Hz
average
mode)
11(bluetoo | 2480.0 23.70 31.64 55.34 10Hz
th average
mode)
Restricted 2483.5 7.18 31.64 3882 | ----- 54 10Hz Pass
band

Note: The Spectrum plot of emission 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
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Band Edge measurement for radiated emission in Restricted Band(Radiated)
Peak Mode (Bluetooth Channél O is co-located with the WLAN Channel 1)

Fri 2004 Jan 9 14:21
REF 81.0 dBp¥ HKR 2.4056 GHz
10dB/ a_View Posi B_Blank Posi 61.63 dBpV
LOF, MKR Setup
MARKER 1
2 4@56 G’HZ Harker Ho.
[
2 o z
* Harker
0OH
] N
Harker
f \ OFF
4
ﬂf*ﬁmj Active
;%, Harker
MM i ki WM
7
CENTER 2.3750 GHz SPAN 100.0 MHz Rene b
*RBYW 1 MH=z *VBYW 1 MH=z #SWP 200 ms  *ATT 0 dB Harker

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

Hon 2004 Jan 12 16:59
REF 81.0 dBuV MKR 2.4046 GHz
10dB/ b _View Posi B _Blank Posi 47 .88 dBu¥
LOF| ; MEKR Setup
MARKER £ o
2.4948046 GHE= la"el" i
I T
Harker
OH
P
_‘a\ Marker
g \ OFF
@
J k Active
//), Marker
£1
[ - S 2 L
CENTER 2.3750 GHz SPAN 100.0 MHz Peack
*REW 1 MH=z *BW 10 Hz SWP 20 s #ATT 0 dB Marker
Preamp
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Band Edge measurement for radiated emission in Restricted Band(Radiated)
Peak Mode (Bluetooth Channd 78 is co-located with the WLAN Channdl 11)

Fri 2004 Jan 9 14:18
REF 81.0 dBuV HKR Z.4643 GHz
10dB8/ a_View Posi  B_Blank Posi 59.93 dBpV
LOF| MKR Setup
MARKER 1
2 4643 G’HZ Harker Ho.
I
1 z
W Harker
)J,«..—i J i
/ \ ) :
Harker
/ \“ I ] OFF
@
W Active
P Harker
M-Wwwl Lot bbb
CENTER 2.5000 GHz SPAN 100.0 MHz Resel
*RBW 1 MH=z *VBYW 1 MH=z *SWP 200 ms  #ATT 0 dB Harker

Band Edge measurement for radiated emission in Restricted Band(Radiated)
Average M ode (Bluetooth Channédl 78 is co-located with the WLAN Channdl 11)

Hon 2004 Jan 12 16:53
REF 81.0 dBpV HKR 2.4693 GH=z
10dB/ A View Posi B _Blank Posi 43.63 dBpV
LOF| : HKR Setup
MARKER £ o
2.4693 GH= IarT i
L
Harker
OM
: 3
M Harker
/ \ OFF
F
] ‘ B fActive
\/ \ Harker
CENTER 2.5000 GHz SPAN 100.0 MHz Reset
*RBW 1 MHz *YBW 10 Hz SWP 20 s *A4TT 0 dB Harker
Preamp —_—
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7. Appendix

7.1 Appendix A: Measurement Procedure for Powerline Conducted
Emissions

The EUT isset up in accordance with the suggested configuration givenin ANS C63.4-2001, CFR
47 Part 15 Subpart B; or EN55022:1994/ A1:1995/A2:1997; CISPR 22:1993/A1:1995/A2:1996.
The measurements are performed in a 3.5m x 3.4m x 2.5m shielded room, which referred as
Conduction 01 test Site, or a3m x 3m x 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 LI SNswerefiltered to diminate ambient sgnd interference and thesefilters
were bonded to the ground plane. Peripheral equipment required to provide a functiond system
(support equipment) for EUT testing was powered from the second LISN through a ganged, netal
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 LI1SN shall be folded back and forth at the center of the lead 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 shdl 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 is provided with the EUT, it shdl be cut to the length necessary to attach
the EUT to the LISN and shall 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 theline 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 determine the nature of the emissons and to provideinformation which could be useful
in reducing their amplitude.

I nternational Standards L aboratory Report Number: 03LR0O31FC
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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 a a measurement
distance of 3 meters. Desktop EUT are placed on a wooden ¢and 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-sdlected on the open test Site to obtain the corresponding amplitude. The initid scan is
made with the spectrum anayzer in automatic sweep mode. The spectrum peeks are then measured
manudly to determine the exact frequencies.

M easur ements on the Open Siteor 10m EM C Chamber

Theradiated emissonstest will then be repesated on the open site or 10m EMC chamber
to measure the amplitudes accurately and without the multiple reflections existing in the shidded
room. The EUT and support equipment are set up on the turntable of one of the 3 or 10 meter open
fidld 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 horizonta polarization at each frequency. Both reading
are recorded with the quas-peak 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, thereading is recorded 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 accordingto ANS 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 devation and polarization will be varied between
gpecified limits to maximize the readings.

I nternational Standards L aboratory Report Number: 03LR0O31FC
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7.3 Appendix C: Test Equipment

7.3.1 Test Equipment List

FCC ID:PUSM S2140BG

L ocation Equipment Name Brand Mode SIN Last Cal. Next Cal.
Date Date
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 1FC2 06/03/2003 06/03/2004
stries
Conduction | Digital MicroLife HT-2126G ISL-Conducti | 12/16/2003 12/16/2004
Hygro-Thermometer on02
Conduct
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 LISN 01 R&S ESH2-Z5 890485/013 05/07/2003 05/07/2004
Conduction LISN 03 R&S ESH3-Z5 828874/D10 10/31/2003 10/31/2004
831.5518.52
Radiation Spectrum Analyzer 06 | Advantest R3162 91700295 09/25/2003 09/24/2004
Radiation EMI Receiver 05 AFJ ER 55CR 55390143234 | 11/07/2003 11/07/2004
Radiation BILOG Antenna 08 Schaffner CBL6112B 2756 06/04/2003 06/04/2004
Radiation Microwave Cable HUBER+SU | Sucoflex 103 | 42731/3& 03/21/2003 03/21/2004
Chmb 02 3M HNER AG. 42729/3
Radiation Coaxial Cable Chmb Belden RG-8/U Chmb 01/14/2003 01/14/2004
02-10M 02-10M
Radiation Digital MicroLife HT-2126G Chmb 02 02/07/2003 02/07/2004
Hygro-Thermometer
Chmb 02
Rad. Above | Horn Antenna02 ComPower AH-118 10088 02/25/2003 02/25/2004
1Ghz
Rad. Above | Horn Antenna04 ComPower AH-826 081-001 10/17/2003 10/17/2004
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
Rad. Above | Preamplifier 02 MITEQ AF$44-00102 | 728229 05/07/2003 05/07/2004
1Ghz 650-40-10P-4
4
Rad. Above | Preamplifier 09 MITEQ AF$44-00102 | 858687 02/28/2003 02/28/2004
1Ghz 650-40-10P-4
4

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: 03LR0O31FC




-75- FCC ID:PUSM S2140BG
L ocation Equipment Name Brand Modd S/IN Last Cal. Next Cal.
Date Date
RF Peak Power Analyzer | HP 8990A 3621A01269 | 09/12/2003 09/12/2004
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 02/05/2003 02/05/2004
1Ghz
Rad. Above | Signal Generator 04 Anritsu MG3692A 020311 02/06/2002 02/06/2004
1Ghz
Rad. Above | Spectrum Analyzer 07 | Advantest R3182 110600649 10/17/2003 10/17/2004
1Ghz
Note: Cdibration traceable to NIST or national 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

Shielded Room

40 cm

FCC ID:PUSM S2140BG

Load EUT
Active

Non-Conducted Table

Metd Ground Plane

Printer

Control PC

LISN

Filter

Filter
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FCC ID:PUSM S2140BG

7.4.2 General Radiation Test Configuration

3M
< >
A
1-4M
1
Antennaand |
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 —

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

To Antenna

Report Number: 03LR0O31FC



-78- FCC ID:PUSM S2140BG

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: 03LR0O31FC
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FCC ID:PUSM S2140BG

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

I nternational Standards L aboratory
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7.6 Appendix F: Accuracy of Measurement

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 Calibration Normal k= 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) = square root ( Uy (y)* + e ()* + .......... +U, ()7)
U=2*Uc(y)

Note: The measurement Uncertainties mentioned above also refer to NIS81-1994 of NAMAS::
The trestment of Uncertainty in EMC Measurement.
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FCC ID:PUSM S2140BG

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 Caculations:
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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