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Summary of Tests

802.11g WLAN + Finder Adapter-Model: AWGS1U
FCC ID: RUSAWGS1U

Test Reference Results
Minimum 6dB Bandwidth test 15.247(a)(2) Complies
Maximum Output Power test 15.247(b) Complies
Radiated Spurious Emission test 15.205, 15.209 Complies
Power Spectrum Density test 15.247(e) Complies
Emission on the Band Edge test 15.247(d) Complies
AC Power Line Conducted Emission test 15.207 Complies
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1. General information

1.1 Identification of the EUT

Applicant
Product

Model No.
FCCID.
Frequency Range

Channel Number
Frequency of Each Channel

Type of Modulation
Rated Power
Power Cord
Sample Received
Test Date(s)

Nlde=d ETL SEMKO

Report No.: EME-051066
Page 5 of 47

: Asia Pacific Microsystems, Inc.

: 802.11g WLAN + Finder Adapter
: AWGS1U

: RUSAWGSIU

: 2412MHz ~ 2462MHz

: 11 channels
: 2412MHz, 2417MHz, 2422MHz, 2427MHz, 2432MHz,

2437MHz, 2442MHz, 2447MHz, 2452MHz, 2457MHz,
2462MHz

: DSSS, OFDM

: 5Vdc from Notebook PC
:N/A

: Nov. 17, 2005

: Nov. 17, 2005 ~ Nov. 20, 2005

A FCC DoC report has been generated for the client.

1.2 Additional information about the EUT

The EUT is an 802.11g WLAN + Finder Adapter, and was defined as information technology

equipment.

For more detail features, please refer to User's manual as file name “User Manual.pdf”
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1.3 Antenna description

The EUT uses a permanently connected antenna.

Antenna Gain

Antenna Type

: 1.3dBi max (Peak)

: Ceramic antenna

Connector Type : N/A

1.4 Peripherals equipment
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Peripherals | Manufacturer | Product No. Serial No. FCCID
Notebook PC | IBM 1860 L3WM?796 FCC DoC
Approved
Printer HP C2642A TH86KIN2zB | Lo¢ DoC
Approved
AP SMC SMC2655W | S25028NU05021 | - DoC
Approved
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2. Test specifications

2.1 Test standard

The EUT was performed according to the procedures in FCC Part 15 Subpart C Section §
15.205 ~ §15.207 ~ §15.209 ~ §15.247 and ANSI C63.4/2003.

The test of radiated measurements according to FCC Part15 Section 15.33(a) had been
conducted and the field strength of this frequency band were all meet limit requirement, thus
we evaluate the EUT pass the specified test.

2.2 Operation mode

The EUT was supplied with 5Vdc from Notebook PC and it was running in operating
mode.

Plug the EUT in to Notebook PC via USB interface, then turn on the Notebook PC power
and run the test program “ZDI1211EVL.exe” under windows OS, which provide by
manufacturer.

During conducted emission test, the EUT works in normal mode communication with AP.
While in other test, it worked in the status of continuously transmitting.

After verifying the maximum output power, the maximum output power was occurred at 1
Mbps data rate in 802.11b and at 18Mbps data rate in 802.11g. The final tests was executed
under this condition and recorded in this report individually.
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2.3 Test equipment

Equipment Brand Frequency range Model No. Intelr\lteolf D Neg;t(;al.
EMI Test Receiver | Rohde & Schwarz | 9kHz~2.75GHz ESCS 30 EC303 04/17/2006
EMI Test Receiver | Rohde & Schwarz | 20Hz~26.5GHz ESMI EC317 08/07/2006
Spectrum Analyzer | Rohde & Schwarz 9kHz~30GHz FSP 30 EC353 07/24/2006
Spectrum Analyzer | Rohde & Schwarz 20Hz~40GHz FSEK 30 EC365 10/17/2006
Horn Antenna SCHWARZBECK 1GHz~18GHz |BBHA9120D| EC371 12/22/2007
Horn Antenna SCHWARZBECK | 14GHz~40GHz | BBHA 9170 EC351 07/08/2007
Bilog Antenna SCHWARZBECK | 25MHz~2GHz VULB 9168 EC347 12/22/2007
Pre-Amplifier MITEQ 100MHz~26.5GHz 919981 EC373 12/30/2005
Pre-Amplifier MITEQ 26GHz~40GHz 828825 EC374 | 01/28/2006
Poxfﬁgg /Pse:i(sor Anritsu 100MHz~18GHz ﬁizz‘gl‘x EC396 | 10/17/2006

Controller HDGmbH N/A CM 100 EP346 N/A

Antenna Tower HDGmbH N/A MA 240 EP347 N/A
LISN Rohde & Schwarz | 9KHz~30MHz ESH3-Z5 EC344 | 01/13/2006

Note: 1. The above equipments are within the valid calibration period.
2. The test antennas (receiving antenna) are calibration per 3 years.
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Intertek

3. Minimum 6dB Bandwidth test

3.1 Operating environment

Temperature:
Relative Humidity:

Atmospheric Pressure:

23 C
50 %
1010 hPa

3.2 Test setup & procedure
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The minimum 6dB bandwidth per FCC §15.247(a)(2) was measured using a 50 ohm

spectrum analyzer with the resolutions bandwidth set at 100kHz, the video bandwidth set at
300kHz, and the SPAN>>RBW. The test was performed at 3 channels (lowest, middle and
highest channel). The minimum 6-dB modulation bandwidth is in the following Table.

3.3 Measured data of Minimum 6dB Bandwidth test results

Test Mode: 802.11b(DSSS Modulation) operating mode

Channel Frequency (MHz) | Bandwidth (MHz) Limit

1 (lowest) 2412 9.379 >500kHz
6 (middle) 2437 9.218 >500kHz
11 (highest) 2462 9.259 >500kHz

Test Mode: 802.11g(OFDM Modulation) operating mode

Channel Frequency (MHz) | Bandwidth (MHz) Limit

1 (lowest) 2412 16.553 >500kHz
6 (middle) 2437 16.553 >500kHz
11 (highest) 2462 16.553 >500kHz

Please see the plot below.
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Test Mode: 802.11b(DSSS Modulation) operating mode
Delta 1 [T1] RBW 100 kHz  RF Att 10 dB
<%%>Ref Lvl -0.05 dB VBW 300 kHz
22 dBm 9.37875752 MHz SWT 5 ms Unit dBm
22 o0 il oo o L
B set YT [TTT] —B[-5T dBm
2.40737p74 GHz
10 AL |[T11 -0[.05 dB
9.37875[752 MHz
2 V2 |[T1] -0[. 40 dBm
7 21143800 GHzZ

0
D1 -6.4 dBm 2&,\J\/kaJ\JkJ\J\ /kV\JkQ\JkJ\Jk“\ Al

h,

My

-20 A/N/v
-30

40

-50

-60

-70

-78

Center 2.412 GHz 2 MHz/

Comment A: BdB BW at 11b_chl
EC365
Date: 18.NOV.2005 14:27:38

Span

20 MHz
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Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -0.05 dB VBW 300 kHz
22 dBm 9.21843687 MHz SWT 5 ms Unit dBm
22
UbT o Tost VITITITT] -B[. 28 dBm
2.43241082 GHz
10 LTI -0l.05 dB
9.21843p87 MHz
2 Vo2 [[T1] -0[. 13 dBm
0
\J\j\J 2.43653B08B GHz
. \ /\~\}LJ
L D1 -6./13 dBm “\HM \J\V\JL“U‘1
i i | \J/ =
WJV\/ f HlL/\,\
-20 o N\
—BDJ/ \\
-40
-50
-60
-70
-78
Center 2.437 GHz 2 MHz~ Span 20 MHz

Comment A: BdB BW at 11b_chb
EC365
Date: 18.NOV.2005 14:22:57
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Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -0.01 dB VBW 300 kHz
22 dBm 9.25851703 MHz SWT 5 ms Unit dBm
22
UbT o Tost VITITITT] -B[. IE dBm A
2.45737074 GHz
10 LTI -0l.01 dB
9.25851{03 MHz
2 V2 [[T1] -0[.07 dBm
0
2.461439B00 GHz
1 \Jk/\/LJ“JkJ\J\ /bV\JkV\JKJ\JkQ F
L D1 -6.[07 dBm v\ _/ N
A \/‘ i g \WL“\
-20 "v‘/ A
—BDJ/ \\
-40
-50
-60
-70
-78
Center 2.4B2 GHz 2 MHz~ Span 20 MHz

Comment A: BdB BW at 11b _chll
EC365
Date: 18.NOV.2005 14:20:18
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Page
Test Mode: 802.11g(OFDM Modulation) operating mode
Delta 1 [T1] RBW 100 kHz  RF Att 10 dB
Ref Lvl 0.09 dB VBW 300 kHz
22 dBm 16.55310621 MHz SWT 5 ms Unit dBm
22 .0 (T} T S el ol 1
B Effset YITTT] —T7[-22 dBn
2.40376B353 GHz
19 JLIT10 ol.0g ds
iI5.55310B21 MHz
v2 [[T1] -10.92 dBnm
0 7 ZT298[196 GHz
10 =

]
FD1 —1%.92 dBm

-20 MJ
-30

\
B

40

-50

-60

-70

-78

Center 2.412 GHz 2 MHz/

Comment A: BdB BW at 11g_chl
EC365
Date: 18.NOV.2005 14:11:32

Span 20

MHz
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Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 0.11 dB VBW 300 kHz
22 dBm 16.55310621 MHz SWT 5 ms Unit dBm
22
il S VTITITT] -17. 12 dBm A
2.42876[353 GHz
0 ST ol 11 dB
116.55310p21 MHz
V2 1IT1] -10/.85 dBm
0 7 23798196 GHz
10 2
fAfJanmmmwa\ﬁjJVV\AmAJVVVR\ ffd&wkfUVUNNA#N}UthW&Arva\mﬁ
FD1 —1%.85 dBm *
-20
30/ \'\\A
-40
-50
-60
-70
-78
Center 2.437 GHz 2 MHz~ Span 20 MHz

Comment A: BdB BW at 11g chb
EC365
Date: 18.NOV.2005 14:15:20
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Delta 1 [T1] RBW 100 kHz  RF Att 10 dB
<%%>Ref Lvl ~0.01 dB VBW 300 kHz
22 dBm 16.55310621 MHz SWT 5 ms Unit dBm
22 o0 (T oL L i
BT fset YT TTT] ~T6[-95 05| gy
245376353 GHz
0 ST _ol.o1 dB
16.55310B21 MHz
v2 |[T1] -10|.69 dBm
0 D 2579895 GHZ
2

- A JW"\MAV‘\/\N\J‘J\/V‘/\MN\W\'\ /\/“)\/\/\HW\M\M'\NVMMM

FD1 —1#.69 dBm

NN

-20

17

-40

-50

-60

-70

-78

Center 2.4B62 GHz 2 MHz/

Comment A: BdB BW at 11g chll
EC365
Date: 18.NOV.2005 14:17:26

Span 20 MHz
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4. Maximum QOutput Power test

4.1 Operating environment

Temperature:

Relative Humidity:
Atmospheric Pressure:

4.2 Test setup & procedure

24

1011

T
%
hPa

ETL SEMKO
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The power output per FCC §15.247(b) was measured on the EUT using a 50 ohm SMA cable
connected to peak power meter via power sensor. Power was read directly and cable loss
correction (2 dB) was added to the reading to obtain power at the EUT antenna terminals. The
test was performed at 3 channels (lowest, middle and highest channel).

4.3 Measured data of Maximum Output Power test results

Test Mode: 802.11b(DSSS Modulation) operating mode

) Conducted Peak Output o
comet | frt |G| e | e T
(dBm) (mW)
1 (lowest) 2412 2 10.38 12.38 17.298 1
6 (middle) 2437 2 10.42 12.42 17.458 1
11 (highest) 2462 2 10.45 12.45 17.579 1
Remark:
Conducted Peak Output Power = Reading + C.L.
Test Mode: 802.11g(OFDM Modulation) operating mode
) Conducted Peak Output o
et | frt |G| e | e T
(dBm) (mW)
1 (lowest) 2412 2 9.94 11.94 15.631 1
6 (middle) 2437 2 10.01 12.01 15.885 1
11 (highest) 2462 2 10.05 12.05 16.032 1
Remark:

Conducted Peak Output Power = Reading + C.L.
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5. Radiated Emission test
5.1 Operating environment

Temperature: 22 T

Relative Humidity: 56 %
Atmospheric Pressure: 1012 hPa

5.2 Test setup & procedure

ETL SEMKO
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The Diagram below shows the test setup, which is utilized to make these measurements.

Y
Antenna
Tower
1.0~4.0 m
Receiver
|< > Antenna
3m
Notebook PC
& Peripherals m
]
0.8 m
Ground Plane

N\ ]

I

2 RF Test
Receiver

Radiated emissions were invested cover the frequency range from 30MHz to 1000MHz using
a receiver RBW of 120kHz record QP reading, and the frequency over 1GHz using a
spectrum analyzer RBW of 1MHz and 10Hz VBW record Average reading. (15.209
paragraph), the Peak reading (1IMHz RBW/VBW) recorded also on the report.

The EUT for testing is arranged on a wooden turntable. If some peripherals apply to the EUT,
the peripherals will be connected to EUT and the whole system. During the test, all cables
were arranged to produce worst-case emissions. The signal is maximized through rotation.
The height of antenna and polarization is changing constantly for exploring for maximum
signal level. The height of antenna can be up to 4 meters and down to 1 meter.
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The measurement for radiated emission will be done at the distance of three meters unless the
signal level is too low to measure at that distance. In the case of the reading under noise floor,
a pre-amplifier is used and/or the test is conducted at a closer distance. And then all readings
are extrapolated back to the equivalent 3meter reading using inverse scaling with distance.

The EUT configuration please refer to the “Spurious set-up photo.pdf”.

5.3 Emission limits

The spurious Emission shall test through the 10th harmonic. In addition, radiated emissions
which fall in the restricted bands, as defined in §15.205(a), must also comply with the

radiated emission limits specified in §15.209(a).

Frequency Limits
(MHz) (dB ¢ V/im@3m)
30-88 40
88-216 43.5
216-960 46
Above 960 54

Remark:

1. In the above table, the tighter limit applies at the band edges.

2. Distance refers to the distance in meters between the measuring instrument antenna
and the closed point of any part of the device or system

Uncertainty was calculated in accordance with NAMAS NIS 81.
Expanded uncertainty (k=2) of radiated emission measurement is 4.98 dB.
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5.4 Radiated spurious emission test data

The radiated spurious emissions at

Nlde=d ETL SEMKO

Frequency (MHz) Margin
4874.00 -3.11
4924.00 -2.07
4874.00 -4.48
4924.00 -2.8

Report No.: EME-051066
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are less than uncertainty. This is within the stated measurement uncertainty, this may
affect compliance determined in other test arrangements.

5.4.1 Measurement results: frequencies equal to or less than 1 GHz

The test was performed on EUT under 802.11b and 802.11g continuously transmitting mode.
Channel 1, 6, 11 were verified. The worst case occurred at 802.11b Tx channel 1.

EUT :AWGS1U
Worst Case : 802.11b Tx at channel 1
Antenna | Freq. |Receiver| Corr. |Reading|Corrected| Limit |Margin | Antenna ;F;)rlr;
Polariz. Factor Level | @3 m high angle
(V/H) | (MHz) | Detector | (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m)| (dB) (cm) | (degree)
A" 373.380 QP 15.06 | 17.64 | 32.70 | 46.00 |-13.30| 100 181
383.080 QP 16.40 | 16.59 | 3299 | 46.00 |-13.01 | 105 81
v 423.820 QP 16.47 | 17.06 | 33.53 46.00 |-12.47| 110 122
A% 437.400 QP 17.64 | 15.24 | 32.88 46.00 |-13.12| 103 79
A% 449.040 QP 17.64 | 14.59 | 32.23 46.00 |-13.77| 142 54
\Y 718.700 QP 22.29 9.85 32.14 | 46.00 |-13.87| 123 69
H 299.600 QP 14.17 | 1835 | 32.52 | 46.00 |-13.49| 112 78
H 365.620 QP 1548 | 12.14 | 27.62 | 46.00 |-18.39| 145 154
H 449.040 QP 18.12 | 18.14 | 36.26 | 46.00 | -9.74 166 199
H 480.080 QP 18.64 | 18.37 | 37.01 46.00 | -8.99 185 321
H 598.420 QP 20.84 | 11.55 | 32.39 | 46.00 |-13.62| 156 279
H 718.700 QP 2244 | 14.52 | 36.96 | 46.00 | -9.04 136 48
Remark:

1. Corr. Factor = Antenna Factor + Cable Loss
2. Corrected Level = Reading + Corr. Factor
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5.4.2 Measurement results: frequency above 1GHz
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EUT :AWGS1U

Test Condition : 802.11b Tx at channel 1

Frequency |Spectrum| Antenna | Preamp. |Correction| Reading |Corrected| Limit | Margin Ant. | Turn Table
Analyzer | Polariz. Gain Factor Level @3 m high angle

(MHz) Detector | (H/V) (dB) (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m)| (dB) (cm) (degree)

4824.00 PK A" 36.07 | 37.77 | 45.99 | 47.69 54 -6.31 100 235

7236.00 PK v 36.18 | 43.97 - - 54 - - -

4824.00 PK H 36.07 | 37.77 43.5 45.2 54 -8.8 102 256

7236.00 PK H 36.18 | 43.97 - - 54 - - -

Remark:

1. Correction Factor = Antenna Factor + Cable Loss

2. Corrected Level = Reading + Correction Factor — Preamp. Gain

3. The frequency measured ranges from 1GHz to 25GHz.The data value listed above

which is higher than the noise floor, the others please refer to noise floor level.

Noise floor level is:

For PK:
1GHz-3GHz: 20dBuV
3GHz-14GHz: 27dBuV
14GHz-26.5GHz: 39dBuV

For AV:
1GHz-3GHz: 10dBuV
3GHz-14GHz: 16dBuV
14GHz-26.5GHz: 28dBuV
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EUT : AWGS1U
Test Condition : 802.11b Tx at channel 6
Frequency |Spectrum| Antenna | Preamp. |Correction| Reading |Corrected| Limit | Margin Ant. | Turn Table

Analyzer | Polariz. Gain Factor Level @3 m high angle

(MHz) Detector | (H/V) (dB) (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m)| (dB) (cm) (degree)
4874.00 PK \" 36.07 | 37.77 | 49.19 | 50.89 54 -3.11 100 274
7311.00 PK \% 36.18 | 43.97 - - 54 - - -
4874.00 PK H 36.07 | 37.77 | 45.78 | 47.48 54 -6.52 100 285
7311.00 PK H 36.18 | 43.97 - - 54 - - -
Remark:

1. Correction Factor = Antenna Factor + Cable Loss

2. Corrected Level = Reading + Correction Factor — Preamp. Gain

3. The frequency measured ranges from 1GHz to 25GHz.The data value listed above

which is higher than the noise floor, the others please refer to noise floor level.

Noise floor level is:

For PK:
1GHz-3GHz: 20dBuV
3GHz-14GHz: 27dBuV
14GHz-26.5GHz: 39dBuV

For AV:
1GHz-3GHz: 10dBuV
3GHz-14GHz: 16dBuV
14GHz-26.5GHz: 28dBuV
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EUT :AWGS1U

Test Condition : 802.11b Tx at channel 11

Frequency |Spectrum| Antenna | Preamp. |Correction| Reading |Corrected| Limit | Margin Ant. | Turn Table
Analyzer | Polariz. Gain Factor Level @3 m high angle

(MHz) Detector | (H/V) (dB) (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m)| (dB) (cm) (degree)

4924.00 PK A" 36.07 | 37.77 | 50.23 | 51.93 54 -2.07 101 268

7386.00 PK v 36.18 | 43.97 - - 54 - - -

4924.00 PK H 36.07 | 37.77 | 45.39 | 47.09 54 -6.91 103 211

7286.00 PK H 36.18 | 43.97 - - 54 - - -

Remark:

1. Correction Factor = Antenna Factor + Cable Loss

2. Corrected Level = Reading + Correction Factor — Preamp. Gain

3. The frequency measured ranges from 1GHz to 25GHz.The data value listed above

which is higher than the noise floor, the others please refer to noise floor level.

Noise floor level is:

For PK:
1GHz-3GHz: 20dBuV
3GHz-14GHz: 27dBuV
14GHz-26.5GHz: 39dBuV

For AV:
1GHz-3GHz: 10dBuV
3GHz-14GHz: 16dBuV
14GHz-26.5GHz: 28dBuV
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EUT : AWGSI1U
Test Condition : 802.11g Tx at channel 1

Frequency |Spectrum| Antenna | Preamp. |Correction| Reading |Corrected| Limit | Margin Ant. | Turn Table
Analyzer | Polariz. Gain Factor Level @3 m high angle
(MHz) Detector | (H/V) (dB) (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m)| (dB) (cm) (degree)

4824.00 | PK v 36.07 | 37.77 | 46.8 48.5 54 -5.5 100 298

7236.00 PK Vv 36.18 | 43.97 - - 54 - - -

4824.00 PK H 36.07 | 37.77 | 40.96 | 42.66 54 -11.34 102 305

7236.00 PK H 36.18 | 43.97 - - 54 - - -
Remark:

1. Correction Factor = Antenna Factor + Cable Loss

2. Corrected Level = Reading + Correction Factor — Preamp. Gain

3. The frequency measured ranges from 1GHz to 25GHz.The data value listed above
which is higher than the noise floor, the others please refer to noise floor level.

Noise floor level is:

For PK:

1GHz-3GHz: 20dBuV
3GHz-14GHz: 27dBuV
14GHz-26.5GHz: 39dBuV

For AV:

1GHz-3GHz: 10dBuV
3GHz-14GHz: 16dBuV
14GHz-26.5GHz: 28dBuV
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EUT : AWGS1U

Test Condition : 802.11g Tx at channel 6

Frequency |Spectrum| Antenna | Preamp. |Correction| Reading |Corrected| Limit | Margin Ant. | Turn Table
Analyzer | Polariz. Gain Factor Level @3 m high angle

(MHz) Detector | (H/V) (dB) (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m)| (dB) (cm) (degree)

4874.00 PK A" 36.07 | 37.77 | 47.82 | 49.52 54 -4.48 102 332

7311.00 PK A% 36.18 | 43.97 - - 54 - - -

4874.00 PK H 36.07 | 37.77 44.1 45.8 54 -8.2 100 300

7311.00 PK H 36.18 | 43.97 - - 54 - - -

Remark:

1. Correction Factor = Antenna Factor + Cable Loss

2. Corrected Level = Reading + Correction Factor — Preamp. Gain

3. The frequency measured ranges from 1GHz to 25GHz.The data value listed above

which is higher than the noise floor, the others please refer to noise floor level.

Noise floor level is:

For PK:
1GHz-3GHz: 20dBuV
3GHz-14GHz: 27dBuV
14GHz-26.5GHz: 39dBuV

For AV:
1GHz-3GHz: 10dBuV
3GHz-14GHz: 16dBuV
14GHz-26.5GHz: 28dBuV
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EUT :AWGS1U

Test Condition : 802.11g Tx at channel 11

Frequency |Spectrum| Antenna | Preamp. |Correction | Reading |Corrected| Limit | Margin Ant. | Turn Table
Analyzer | Polariz. Gain Factor Level @3 m high angle

(MHz) Detector | (H/V) (dB) (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m)| (dB) (cm) (degree)

4924.00 PK v 36.07 | 37.77 49.5 51.2 54 -2.8 101 312

7386.00 PK v 36.18 | 43.97 - - 54 - - -

4924.00 PK H 36.07 | 37.77 | 44.87 | 46.57 54 -7.43 100 346

7286.00 PK H 36.18 | 43.97 - - 54 - - -

Remark:

1. Correction Factor = Antenna Factor + Cable Loss

2. Corrected Level = Reading + Correction Factor — Preamp. Gain

3. The frequency measured ranges from 1GHz to 25GHz.The data value listed above

which is higher than the noise floor, the others please refer to noise floor level.

Noise floor level is:

For PK:
1GHz-3GHz: 20dBuV
3GHz-14GHz: 27dBuV
14GHz-26.5GHz: 39dBuV

For AV:
1GHz-3GHz: 10dBuV
3GHz-14GHz: 16dBuV
14GHz-26.5GHz: 28dBuV
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6. Power Spectrum Density test

6.1 Operating environment

Temperature: 25 T

Relative Humidity: 56 %
Atmospheric Pressure 1015  hPa

6.2 Test setup & procedure

The power spectrum density per FCC §15.247(e) was measured from the antenna port of the
EUT using a 50ohm spectrum analyzer with the resolution bandwidth set at 3kHz, the video
bandwidth set at 10kHz, a span of 1.5 MHz, and the sweep time set at 500 seconds. Power
Density was read directly was added to the reading to obtain power at the EUT antenna
terminals. The test was performed at 3 channels (lowest, middle and highest channel). The
Power Spectral Density measured result is in the following table.

6.3 Measured data of Power Spectrum Density test results

Test Mode: 802.11b(DSSS Modulation) operating mode

Frequency | Power spectrum density Limit

Channel (MHz) (dBm) (dBm)
1 (lowest) 2412 -18.70 8
6 (middle) 2437 -14.94 8
11 (highest) 2462 -18.45 8

Test Mode: 802.11g(OFDM Modulation) operating mode

Frequency | Power spectrum density Limit

Channel (MHz) (dBm) (dBm)
1 (lowest) 2412 -24.65 8
6 (middle) 2437 -24.35 8
11 (highest) 2462 -24.24 8

Please see the plot below.
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Marker 1 [T1] RBW 3 kHz RF Att 10 dB
<%%>Ref Lvl -18.70 dBm VB 10 kHz
22 dBm 2.41270431 GHz SWT 500 s Unit dBm
22
228 B f=et YT TTT] —T8[. 70 dBnm
2.41270131 GHz
10
(D1 8 dBm
0
-10
1
-20 ‘”‘IW "H"‘l“'”"‘ WM l' WG u‘u‘r‘ uwrm\m]v wqmr‘lwrmr”r‘u“l'ﬁ‘l'\ 11|ﬂ’u‘vun“|w
-30 U
-40
-50
-60
-70
-78

Comment A:

Date:

Center 2.413082164 GHz

EC365
18.NOV.2005 14

Power Density at

:31:28

150 kHz/

11b_chi

Span 1.5 MHz
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Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -14.92 dBm VBW 10 kHz
22 dBm 2.43772896 GHz SWT 500 s Unit dBm
22
UDOTTSEL YTITTT] -14].92 dBm
2.43772BS6 GHz
10
FD1 8 dBm
0
-10
1
o0 MWWWWAMMWMWWLVMM N
-30
-40
-50
-60
-70
-78
Center 2.438232465 GHz 150 kHz/ Span 1.5 MHz

Comment A: Power Density at 11b_chBb
EC365
Date: 18.NOV.2005 14:34:28
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Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -18.45 dBm VBW 10 kHz
22 dBm 2.46271192 GHz SWT 200 s Unit dBm
22 "
UDTUTToET VIIUTT] -18]. 45 dBm A
2.46271|182 GHz
10
FD1 8 dBm

-40

-50

-60

-70

-78

Center 2.463182365 GHz 1580 kHz~

Comment A:

Date:

EC365
18.NOV.2005 14:38:25

Power Density at 11b_chll

Span 1.5 MHz
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Test Mode: 802.11g(OFDM Modulation) operating mode

Marker 1 [T1] RBW 3 kHz RF Att 10 dB
@Ref Lvl -24.65 dBm VBW 10 kHz
22 dBm 2.41294940 GHz SWT 500 s Unit dBm
22 ——— X
SIs)EeANESISE: YT {TT1] 7765 dBm

2.41294840 GHz

FD1 8 dBm

-50

-60

-70

-78

Center 2.413182365 GHz 150 kHz/ Span 1.5 MHz

Comment A: Power Density at 1l1g chl
EC365
Date: 18.NOV.2005 14:45:34
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Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -24 .35 dBm VBW 10 kHz
22 dBm 2.43794739 GHz SWT 200 s Unit dBm
22
UDTUTToET VIIUTT] -24].35 dBm
2.43794|/38 GHz
10
FD1 8 dBm

-50

-60

-70

-78

Center 2.438132265 GHz 1580 kHz~

Comment A: Power Density at 11g chBb
EC365
Date: 18.NOV.2005 14:42:45

Span 1.5 MHz
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Marker 1 [T1] RBW

-24 .24 dBm VBW
2.46294840 GHz SWT

Nlde=d ETL SEMKO

3 kHz
10 kHz
500 s
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RF Att

Unit

10

dBm

@)
—+
—+

VIIUTT]

2.46294

=-24].

24
840

dBm
GHz

Fb1 8 d

Bm

-20

-30

-40

-50

-60

-70

-78

Center 2.463082164 GHz

150 kHz/

Comment A: Power Density at 11g chll
EC365

Date: 18 .NOV.2005

14:40:45

Span 1.5 MHz
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7. Emission on the band edge
In any 100kHz bandwidth outside the frequency band in which the spread spectrum
intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 KHz bandwidth within
the band that contains the highest level of the desired power, based on either an RF
conducted or a radiated measurement.

7.1 Operating environment

Temperature: 25 T
Relative Humidity: 50 %

Atmospheric Pressure 1012 hPa

7.2 Test setup & procedure

The output of EUT was connected to spectrum analyzer via a 50ohm cable.
The setting of spectrum analyzer is:

Peak: RBW = 100kHz; VBW = 100kHz
Average: RBW = IMHz; VBW = 10Hz
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7.3 Test Result
7.3.1 Conducted Method

Test Mode: 802.11b(DSSS Modulation) operating mode

Delta 1 [T1] RBW 100 kHz  RF Att 10 dB
@Ref Lv] -49.33 dB VBW 300 kHz
22 dBm -22.04408818 MHz SWT 28 ms Unit dBm
22 — -
BB o=t YT

10 AL

V20T

V30T

_ogkD1 -19.139 dBm

-30

-40

-50

-60

-70 =
F1

-78

Start 2.31 GHz 11 MHz/ Stop 2.42 GHz

Comment A: Band-Edge at 11b _chl
F1=2380MHz, F2=2400MHz EC365
Date: 18.NOV.2005 15:35:23
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Delta 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl -53.18 dB VBW 10 Hz
22 dBm -21.60320641 MHz SWT 28 s Unit dBm
22
oo O TSt YT T} 0]-54 OB mu
2|.41140p81 GHz
10 ST -53.18 dB
-2J1[.60320B41 MHz
Vo lIT1] 745.%4 dBm
0 DI 39BE A GHZ
V3 [[11] -H2|.64 dBm
10 2|, 389¥90860 &
_opl=t -1l 45 dRm
-30
-40
2
-50 A*U/V/ Y
._.-'-"J
-60
-70 -
F1
-78
Start 2.31 GHz 11 MHz/ Stop 2.42 GHz

Comment A: Band-Edge at 11b_chl
F1=2380MHz, F2=2400MHz EC365
Date: 18.NOV.2005 15:46:15
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Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -49.88 dB VBW 300 kHz
22 dBm 22.02404810 MHz SWT 11.5 ms Unit dBm
22
UDTUTToET VTITTT] 0. 68 dBm A
2.46149P389 GHz
10 AL IIT11] -49.88 dB
J2.02404B10 MHz
% V2 10T1] -49.20 dBm
0 W\/‘WM 2 ZB351[/03 GHz
1 A
al U
_oplEl—190.32 dBm Y
-30
-40
-50 \JJwJAkU\/M\j“ ke o
MR AR A ]
-60
-70
F1
-78
Start 2.455 GHz 4.5 MHz/ Stop 2.5 GHz

Comment A: Band-Edge at 11b _chll
F1=2483.5MHz EC365
Date: 18.NOV.2005 15:11:44
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Delta 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl -53.91 dB VBW 10 Hz
22 dBm 20.85170341 MHz SWT 11.5 s Unit dBm
22
il S VTITITT] U0.84 dBm
2.4B6284p6Y GHz
10 Wl [T1] -530.91 dR
40.85170B41 MHz
! Vo lIT1] -53[.07 dBm
0 o~ X
\/ 2. 48369739 GHz
-10 j‘\\\
ookt -19 18 dBn \
-30
-40
-50 — i
\/-\\_M_‘L\M‘hH
-60
-70
F1
-78
Start 2.455 GHz 4.5 MHz/ Stop 2.5 GHz

Comment A: Band-Edge at 11b _chll
F1=2483.5MHz EC365
Date: 18.NOV.2005 15:30:18
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Test Mode: 802.11g(OFDM Modulation) operating mode
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Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -38.80 dB VBW 300 kHz
22 dBm _28.729458392 MHz SWT 28 ms Unit dBm
22
dB1 B f=et YT T] —T0[ 98 dBm
D.41302P04 GHz
19 LT -381.80 dB
-JB. 72945892 MHz
vo [1T1] —47[.14 dBm
0 0 39843P87 GRzZ
v3 {711 ~49).78 dBm
-10 P 38429pE9 GH
. (LJNV
-30 T =301 95 aBn /' )
-40
Al
3
-50 | deJL
vauVL\wwdﬂb-m~w#wuw4ﬁ4wmmudmnqmjwwAnmwadkvqwa’
-60
-70 =
1
-78

Comment A:

Start 2.31 GHz

11.2 MHz/

Band-Edge at 11g chl

F1=2380MHz, F2=2400MHz EC365
Date: 18.NOV.2

005 14:55:30

Stop 2.422 GHz
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Delta 1 [T1] RBW 1 MHz  RF Att 10 dB
<%%>Ref Lvl _44.72 dB VB 10 Hz
22 dBm _20.87374743 MHz SWT 28 s Unit dBm
22 o0 (T oL L i
BT fset YT 1T T] —T1[ 35 dBm
D.41077[756 GHz
0 ST _44]. 72 dB
b .87374[743 MHz
v2 |T1] -50|.00 dBm
0 P 39977855 GHz
v3|T1] -56|.09 dBm
1 b 38990881 GH
-20
-30 |

b1 -31].38 dBm

-40 ’/
-50

/f%//
-60
-70 -

F1
-78
Start 2.31 GHz 11.2 MHz/ Stop 2.422 GHz

Comment A: Band-Edge at 11g chl
F1=2380MHz, F2=2400MHz EC365
Date: 18.NOV.2005 14:57:57
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Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -39.38 dB VBW 300 kHz
22 dBm 21.28657315 MHz SWT 12 ms Unit dBm
22
UDTOTTSET YTITTT] -10[. 7T 3B pee
2.46298[B3S7 GHz
10 Al ITTT] -39.38 dB
2A1.28657315 MHz
V2 IT1] -50|.09 dBm
0 2.4842 /054 GHz
1
-10 T
-20 ‘ MUMA\
-30 =307 aBm \\
-40
| 2
-50 A
ST Ty P N vy A o
-60
-70
F1
-78
Start 2.453 GHz 4.7 MHz/ Stop 2.5 GHz

Comment A: Band-Edge at 11g chll
F1=2483.5MHz EC365
Date: 18.NOV.2005 15:01:48
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Delta 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl -44 .71 dB VB 10 Hz
22 dBm 19.40280561 MHz SWT 12 s Unit dBm
22
UDTUTToET YTITTT] - TT1[.05 dBm A
2.46411423 GHz
0 ST —44] 71 0B
119.40280p61 MHZz
Vo [[T1] -55]|. 76 dBm
0 D 78351703 GHzZ
-10 , .
-0 T—3105 oBn ¥
-40
-50 .
— | g
—
-60
-70
F1
-78
Start 2.453 GHz 4.7 MHz/ Stop 2.5 GHz

Comment A: Band-Edge at 11g chll
F1=2483.5MHz EC365
Date: 18.NOV.2005 15:05:33
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7.3.2 Radiated Method

Test Mode: 802.11b(DSSS Modulation) operating mode

Radiated Conducted
Method Method The Max.
. Between Carrier Field ..
Max. Field Max. Power and | Strength in Limit Margin
Strength of Local Max Restrict @3 m (dB)
Channel | Detector | gypdamental e (dBuV/m)
@3m Emission in Band
Restrict Band | (dBuV/m)
(dBuV/m) (dBc)
A B C D E
PK 110.62 49.33 61.29 74 -12.71
1 (lowest)
AV 103.21 53.18 50.03 54 -3.97
_ PK 105.98 49.88 56.1 74 -17.9
11 (highest)
AV 97.49 53.91 43.58 54 -10.42

Remark: 1.C=A-B
2.105.14E=C-D
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Test Mode: 802.11g(OFDM Modulation) operating mode

Radiated Conducted
Method Method The Max.
. Between Carrier Field e
b Max. Power and | Strength in Limit Margin
h 1 Strength of Local Max Restrict @3 m (dB)
Channel | Detector | gyndamental S (dBuV/m)
@3m Emission in Band
Restrict Band | (dBuV/m)
(dBuV/m) (dBc)
A B C D E
PK 107.4 38.8 68.6 74 -5.4
1 (lowest)
AV 95.54 44.72 50.82 54 -3.18
) PK 105.14 39.38 65.76 74 -8.24
11 (highest)
AV 93.08 44.71 48.37 54 -5.63

Remark: 1.C=A-B
2.105.14E=C-D
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8. Power Line Conducted Emission test §FCC 15.207

8.1 Operating environment
Temperature: 25 T

Relative Humidity: 59 %
Atmospheric Pressure 1022 hPa

8.2 Test setup & procedure

AC Power LISN 1

EMI

Receiver

Nlde=d ETL SEMKO
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Notebook .
PC

Other
Peripherals

LISN 2

AC Power

The EUT are connected to the main power through a line impedance stabilization network
(LISN). This provides a 50 ohm/50uH coupling impedance for the measuring equipment.
The peripheral devices are also connected to the main power through a LISN that provides a

500hm/50uH coupling impedance with 50ohm termination.

Both sides (Line and Neutral) of AC line are checked for maximum conducted interference.
In order to find the maximum emission, the relative positions of equipment and all of the
interface cables must be changed according to ANSI C63.4/2003 on conducted measurement.
The bandwidth of the field strength meter (R & S Test Receiver ESCS 30) is set at 9kHz.

The EUT configuration please refer to the “Conducted set-up photo.pdf”.
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Freq. Conducted Limit (dBuV)
(MHz) Q.P. Ave.
0.15~0.50 66 — 56* 56 — 46*
0.50~5.00 56 46
5.00~30.0 60 50

*Decreases with the logarithm of the frequency.

8.4 Uncertainty of Conducted Emission

Expanded uncertainty (k=2) of conducted emission measurement is 2.6 dB.
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8.5 Power Line Conducted Emission test data
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Phase : Line
EUT :AWGS1U
Test Condition : Normal operating mode
Corr. Lewveal Limit Lewvel Limit Margin
Fregquency Factor Qp Qp AT b (AR
{MHz tdE) { B CABUYY  fdBuv) { dEuW) ap A
0.z32 o.10 44,59 6z.36 £9.04 5z.36  -17.47 -23.32
0.305 o.10 29,19 60.11  2l.62 E0.11  -20.%2 -13.49
0. 545 o.10 24.76 E5.00  17.58% 46.00 -Z1.74 -25.42
0. 709 o.10 31.13 56.00  19.28& 46.00 -24.87 -26.72
0.3l o.10 £8.13 56.00 19,58 46.00 -27.87 -Z6.44
1.817 o.10 z4.28 55.00  15.87 46.00 -21.72 -30.13
Remark:
1. Correction Factor (dB)= LISN Factor (dB) + Cable Loss (dB)
2. Margin (dB) = Level (dBuV) — Limit (dBuV)
0 Level (dBuv) Date: 2005-10-20 Time: 14:34:02

0.15 0.5 1 2 i}
Frequency (MHz)

10 20 30
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Phase
EUT
Test Condition

Carr

Frecquency Factor
{MHz | (dE )
0.z01 0.10
0.E27 0.10
0. ELa& 0.10
1.107 0.10
3,173 0.1&
E0.971 0.6

Remark:

: Neutral
: AWGSIU
: Normal operating mode

Lewvel
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Limit Leweal Limit Margin
Op AW Ary (dE}

(dBuv)  (dBuly [ dBuaY ) Qp Aw
63,55 36,05 E3.EE -Eg.34 -17_E&0
GE. L& E3.47 LE.EE -E0.g87 -z92.0%
E&.00d 28.3E 44 .00 -E3.592 -17.6%8
E&.00 21.37 45 .00 -E7.16 -Z4_E63
L&.0a0 EE.BE 4&.00 -EL.9& -z3.18
&0.00 30.E3 Lo.oao -E4.253 -192_.71

1. Correction Factor (dB)= LISN Factor (dB) + Cable Loss (dB)
2. Margin (dB) = Level (dBuV) — Limit (dBuV)

0 Level (dBuv)

Date: 2005-10-20 Time: 14:43:21

0.15 0.5

2 i}
Frequency (MHz)

10 20 3o



