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Summary of Tests

802.11g Wireless USB Adapter-Model: ZyAIR G-220F
FCC ID: 188G220F

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(d) Complies
Power Line Conducted Emission test 15.207 Complies
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1. General information

1.1 Identification of the EUT

Applicant : ZyXEL Communications Corporation
Product : 802.11g Wireless USB Adapter
Mode No. 1 ZyAIR G-220F

FCCID. : 188G220F

Frequency Range 1 2412MHz ~ 2462MHz

Channel Number : 11 channels

1 2412MHz, 2417MHz, 2422MHz, 2427MHz, 2432MHz,
Frequency of Each Channel  2437MHz, 2442MHz, 2447MHz, 2452MHz, 2457MHz,

2462MHz
Type of Modulation : DSSS, OFDM
Rated Power(EUT) :5Vdc
Rated Power(Notebook) : 120Vac/60Hz
Power Cord :N/A
Sample Received 1 Sep. 9, 2004
Test Date(s) : Sep. 9, 2004 to Oct. 10, 2004

A FCC DoC report has been generated for the client.

1.2 Additional infor mation about the EUT

The EUT is an 802.11g Wireless USB Adapter, and was defined as information technology
equipment.

We verified that G-220F is series model to ZyAIR G-220F, for these models are identical in
hardware aspect, and the different isin model number only.

For more detail features, please refer to User's manual as file name “Installation guide.pdf”
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1.3 Antenna description
The EUT uses a permanently connected antenna.
AntennaGain  : 0dBi max
AntennaType : Ceramic Antenna
Connector Type : N/A
1.4 Peripherals equipment
Peripherals | Manufacturer Product No. Serial No. FCCID
Notebook HP DY 839PA#ABD| CNU41174K FCC DoC
Approved
: FCC DoC
Modem Dynalink V1456V QE 00V230A00051494 Approved
Printer HP C2642A TH86K IN2ZB FCC Do
Approved
: FCC DoC
Access Point| Z-COM X1-1450 AF16001-00242 Approved

51
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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.

Thetest 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 120Vac, 60Hz.

Plug the EUT into Notebook, and turn on the power, then run the test program “ZD1211EVL”
under windows OS.

During the radiation test, the EUT was transmitted continuously.

During the conduction test, the EUT was linked with the Access Point, and tested in
normal operation mode.

After verifying the maximum output power, the maximum output power was occurred at low
channd with 11Mbps data ratein 802.11b and at low channel with 9Mbps datarate in 802.11g.
The final test was executed under this condition and recorded the worst-case emission (802.11b
Tx at low channel) in this report during below 1GHz radiated tess.

During above 1GHz tests, we recorded in this report individually.
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Equipment Brand Frequency range Mode No. I nte’r\tlgl.( ID Ne[))(;t(éal )
EMI Test Receiver [Rohde & Schwarz| 9kHz~2.75GHz ESCS 30 EC303 04/13/2005
EMI Test Receiver [Rohde & Schwarz| 20Hz~26.5GHz ESMI EC317 07/14/2005
Spectrum Analyzer |Rohde & Schwarz| 9kHz~30GHz FSP 30 EC353 07/13/2005
Spectrum Analyzer |Rohde & Schwarz| 20Hz~40GHz FSEK 30 EC365 10/19/2004
Horn Antenna EMCO 1GHz~18GHz 3115 EC338 09/18/2005
Horn Antenna SCHWARZBECK | 14GHZz~40GHz BBHA 9170 EC351 07/08/2005
Bilog Antenna SCHWARZBECK | 25MHz~1.7GHz | VULB 9160 EC368 05/20/2005
Pre-Amplifier MITEQ 100MHz~26.5GHz 919981 EC373 4/14/2005
Pre-Amplifier MITEQ 26GHz~40GHz 828825 EC374 1/29/2005
Controller HDGmbH N/A HD 100 EP317-1 N/A
Antenna Tower HDGmbH N/A MA 240 EP317-2 N/A
Turn Table HDGmbH N/A DS 420S EP317-3 N/A
Signal Generator |Rohde & Schwarz| 20MHz~27GHz SMR27 EC354 08/18/2005
Power Meter / Sensor|  Boonton 0MHz-8GHz | 00 | EC350 | 03/21/200
Crystd Detector Agilent 10MHz~18GHz 8472B EC395 09/02/2005
;"(‘fagggngcﬁlggéﬁ Tektronix N/A TDS1012 EC394 | 08/16/2005
LISN Rohde & Schwarz| 9KHz~30MHz ESH3-25 EC344 01/14/2005

Note: The above equipments are within the valid calibration period.
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3. Minimum 6dB Bandwidth test
3.1 Operating environment
Temperature: 24 T
Relative Humidity: 54 %
Atmospheric Pressure 1023  hPa

3.2 Test setup & procedure

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 isin the following Table.

3.3 Measured data of Minimum 6dB Bandwidth test results

Test Mode: 802.11b operating (DSSS Modulation) mode

Channel Frequency (MHz) | Bandwidth (MHz) Limit
1 2412 9.62 >500kHz
6 2437 10.14 >500kHz
11 2462 9.14 >500kHz

Test Mode: 802.11g operating (OFDM Modulation) mode

Channel Frequency (MHz) | Bandwidth (MHz) Limit
1 2412 16.47 >500kHz
6 2437 16.47 >500kHz
11 2462 16.43 >500kHz

Please see the plot below.
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Test Mode: 802.11b operating (DSSS Modulation) mode
Delta 1 [T1] 100 kHz RF Att 30 dB
Ref Lvl 1.70 dB 300 kHz
31.5 dBm 9.61823848 MHz 5 ms Unit dBm
31.5
TS B O st YIIIT1] -8[.47 dBm
2.40696[94 GHz
Al [LTL] 1. 70 dB
=0 TETIZIEAC Tz
V2 [lT1] 0].38 dBm
2.41177856 GHz
10
2
D AL
| D1 5.1 dBm M\Nﬂu VA,UK\J\.{\/\A- W\V\M\}A "Am
~10 A;b l
-20 A
-30 \\
-40
-48.5
Center 2.412 GHz 2 MHz/ Span 20 MHz

Zomment A: BdB bandwidth a

Jate

: 21.5EFP.2004 16

t low channel

:23:07

(EC365)
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Delta 1 [T1] RBL 100 kHz RF Att 30 dB
Ref Lvl 0.13 db VBIW 300 kHz
31.5 dBm 10.14028056 MHz SWT 5 ms Unit dBm
31.5
T o po UTTsET YTITITT] -p|.99 dBm A
2.43245030 GHz
Al [LTL] 0.13 dB
=0 0 TZ0ZE05E Tz
VoIITL] -0].22 dBm
2.438421285 GHz
10

=
=z
b
5

D1 -6.22 dBm 5\ = i
(A Y
71[] A A A
VLl Vv
-20 i
3[]1]\}\0
-40
-48.5
Center 2.437 GHz 2 MHz/ Span 20 MHz

Zomment A: BdB bandwidth at middle channel (EC365)
Date: 21.5ERP.2004 16:21:11
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Delta 1 [T1] RBW 100 kHz RFE Att 30 dB
Ref Lvl 0.85 dB VB 300 kHz
31.5 dBm 9.13827655 MHz SWT 5 ms Unit dBm
31.5
TS B O st YTITITT] -/.18 dBm A
2.45745[030 GHz
Al [LTL] 0].85 db
=0 T TIOZVEDD Tz
Vo IT1] 11.41 dBm
2.46238076 GHz
10
2
: inipivyy
L 01 4.9 dBm 14 MAM\[\I\M VM!\VJ\ A
~10 1 v/\r/w M\;l
W W
-20 nf il\
3[]//\w \\
~40
_48.5
Center 2.462 GHz 2 MHz/ Span 20 MHz

Zomment A:
Jate:

6dB bandwidth at high channel
21.5EFP.2004 16:18:01

(EC365

)
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Test Mode: 802.11g operating (OFDM Modulation) mode

Delta 1 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvl -0.55 dB VB 300 kHz
31.5 dBm 16.47294589 MHz SWT 5 ms Unit dBm
31.5
Th.o o urTset YIIIT1] -11.99 dBm A
2.40380361 GHz
Al [LTL] -0[.55 dB
20 (| SR.NAZISE o1z 1= R Iz P2
Vo IT1] -5.60 dBm
2.41414429 GHz
10
0
2
Y N PR T Ve il W"VWWNW/\W
01 - 1. ¥MIBn ¥
—20
—BDN w\
40
~48.5
Center 2.412 GHz 2 MHz/ Span 20 MHz

Zomment A: BdB bandwidth at low channel (EC365)
Jate: 21.5EP.2004 16:29:14
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Delta 1 [T1] RBL 100 kHz RF Att 30 dB
Ref Lvl -0.00 dB VBIW 300 kHz
31.5 dBm 16.47294589 MHz SWT 5 ms Unit dBm
31.5
T o po UTTsET YTITITT] -10.39 dBm A
2.42880361 GHz
Al [LTL] -0].00 dB
=0 152729200 Tz
VoIITL] -3]. 70 dBm
2.43914423 GHz
10
0

-
£
i

P WMWMJ"W

-20

-30

-40

-48.5

Center 2.437 GHz 2 MHz/ Span 20 MHz

Zomment A: BdB bandwidth at middle channel (EC365)
Date: 21.5EP.2004 16:32:32
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Delta 1 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvl 0.39 db VBIW 300 kHz
31.5 dBm 16.43286573 MHz SWT 5 ms Unit dBm
31.5
Th.o o urTset YIIIT1] -11.51 dBm A
2.453B0361 GHz
Al [LTL] 0.39 dB
20 5 737860 73 TIAZ
Vo IT1] -4.83 dBm
2.46414429 GHz
10
0
2
O o M'W“Whjw W ]
—20
~30j "
40
~48.5
Center 2.462 GHz 2 MHz/ Span 20 MHz

Comment A: BdB bandwidth at high channel (EC365)
Date: 21.5EP.2004 16:35:59



FCCID. : 188G220F

4. Maximum Output Power test

4.1 Operating environment
Temperature: 22 T
Relative Humidity: 52 %
Atmospheric Pressure 1023  hPa

4.2 Test setup & procedure

A:
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EUT 10dB ATT Diode detector

Oscilloscope

SG 10dB ATT Diode detector

Oscilloscope

1. The output of the transmitter viaa 10 dB attenuator and coupled to a diode detector.

2. The output of the diode detector connected to the vertical channel of and oscilloscope. The
observed trace of the oscilloscope shall be recorded as “A”.

3. The transmitter replaced by a signal generator. The output frequency of the signal made
equal to the center of the frequency range occupied by the transmitter and unmodulated.

4. The output of the signal generator raised to reach the peak of trace “A” named X.
5. The signal generator output level X (dBm) isthe transmitter peak output power.

51
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4.3 Measured data of Maximum Output Power test results

Test Mode: 802.11b operating (DSSS Modulation) mode
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Channel | Freauency Reading Output Power Limit
(MH2) (dBm) (dBm) (mW) (dBm)

2412 17.02 17.02 50.35 30

6 2437 17.12 17.12 51.52 30

11 2462 17.39 17.39 54.83 30

Test Mode: 802.11g operating (OFDM Modulation) mode

Channel | Freauency Reading Output Power Limit
(MH2) (dBm) (dBm) (mw) (dBm)

2412 17.34 17.34 54.20 30

6 2437 17.29 17.29 53.58 30

11 2462 17.45 17.45 55.59 30
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5. Radiated Emission test
5.1 Operating environment
Temperature: 22 T (10407)

Relative Humidity: 55 %  (10-90%)
Atmospheric Pressure 1010 hPa (860-1060hPa)

5.2 Test setup & procedure

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

Antenna
Tower
1.0~40m
l‘ L Receiver
>| Antenna
3m
EUT &
Peripherals
2 | ]
0.8m
[ ._\
Ground Plane
]
M

I

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 (IMHz 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 istoo 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 al readings
are extrapolated back to the equivalent three meter 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 fal in the restricted bands, asdefined in §15.205(a), must also comply with the
radiated emission limits specified in §15.209(a).

Frequency Limits
(MH2) (dB 1z VIm@3m)
30-88 40
88-216 43.5

216-960 46

Above 960 54

Remark:

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

2. Distance refersto 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 spuriousemission test data

Theradiated spurious emissions at

Frequency (MHz)| Margin Tedt condition
-2.20 233.700 | 802.11b Tx at channel 1 (vertical)
-2.10 398.600 | 802.11b Tx at channel 1 (vertical)
-3.90 233.700 | 802.11b Tx at channel 1 (horizontal)
-3.90 365.700 | 802.11b Tx at channel 1 (horizontal)
-2.50 466.500 | 802.11b Tx at channel 1 (horizontal)

are less than uncertainty. Thisiswithin the stated measurement uncertainty, this may
affect compliance determined in other test arrangements.

5.4.1 Measurement results: frequenciesequal to or lessthan 1 GHz

The test was performed the 802.11b and 802.11g transmitting continuously modes with
channd 1,6,11, the worst case was occurred in 802.11b Tx at channel 1.

EUT : ZyAIR G-220F
Worst case : 802.11b Tx at channel 1

Frequency |Spectrum| Antenna |Correction Reading|Corrected| Limit | Margin | Antenna .I;brlr;

Andyzer | Polariz. | Factor Levd | @3m high angle
(MHz) | Deector | (H/V) | (dB/m) | (dBuV) | (dBuV) | (dBuV) | (dB) (cm) | (degree)

233.700 QP \% 1228 | 3152 | 438 | 46.00 | -2.20 | 100.00 | 25.00
299.700 QP \% 13.93 | 22.07 | 36.00 | 46.00 | -10.00 | 136.00 | 145.00
363.700 QP \% 1548 | 2362 | 39.10 | 46.00 | -6.90 | 105.00 | 128.00
398.600 QP \% 16.37 | 2753 | 4390 | 46.00 | -2.10 | 144.00 | 300.00
466.500 QP \% 18.03 | 21.67 | 39.70 | 46.00 | -6.30 | 125.00 | 211.00
499.500 QP \% 18.8 18.00 | 36.80 | 46.00 | -9.20 | 114.00 | 264.00

Remark:

1.Corrected Level = Reading Level + Correction Factor
2.Correction Factor = Antenna Factor + Cable Loss
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EUT : ZyAIR G-220F
Worst case : 802.11b Tx at channel 1

Frequency |Spectrum| Antenna |Correction Reading |Corrected| Limit | Margin | Antenna '-IF;brIr:a
Andyzer | Polariz. | Factor Levd | @3m high angle
(MHz) | Detector | (H/V) | (dB/m) | (dBuV) | (dBuV) | (dBuV) | (dB) (cm) | (degree)
233.700 QP H 1228 | 29.82 | 4210 | 46.00 | -3.90 | 148.00 | 56.00
332.600 QP H 1475 | 2485 | 39.60 | 46.00 | -6.40 | 201.00 | 89.00
365.600 QP H 1553 | 2657 | 4210 | 46.00 | -3.90 | 188.00 | 245.00
412.200 QP H 16.70 | 2410 | 40.80 | 46.00 | -5.20 | 224.00 | 305.00
466.500 QP H 18.03 | 2547 | 4350 | 46.00 | -2.50 | 195.00 | 187.00
499.500 QP H 18.80 | 2110 | 3990 | 46.00 | -6.10 | 234.00 | 65.00
Remark:

1.Corrected Level = Reading Level + Correction Factor
2.Correction Factor = Antenna Factor + Cable Loss
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Frequency |Spectrum| Antenna | Preamp | Correction| Reading |Corrected| Limit | Margin | Antenna | Turn Table
Anayzer | Polariz. Factor Level @3m high angle
(MHz) Detector | (H/V) (dB) (dB/m) | (dBuV) | (dBuV) | (dBuV) (dB) (cm) (degree)
4824.00 PK \% 3960 | 3525 | 5465 | 50.30 | 7400 | -23.70 | 171 | 147.00
4824.00 | AV \% 3960 | 3525 | 4195 | 37.60 | 5400 | -1640 | 171 | 147.00
Remark:

1. Corrected Level = Reading Level + Correction Factor — Preamp

2. Correction Factor = Antenna Factor + Cable Loss

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
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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Frequency |Spectrum| Antenna | Preamp | Correction| Reading |Corrected| Limit | Margin | Antenna | Turn Table
Anayzer | Polariz. Factor Level @3m high angle
(MHz) Detector | (H/V) (dB) (dB/m) | (dBuV) | (dBuV) | (dBuV) (dB) (cm) (degree)
4874.00 PK \% 3960 | 3525 | 5483 | 5048 | 7400 | -2352 | 174 | 153.00
4874.00 | AV \% 3960 | 3525 | 4196 | 37.61 | 5400 | -16.39 | 174 | 153.00
Remark:

1. Corrected Level = Reading Level + Correction Factor — Preamp

2. Correction Factor = Antenna Factor + Cable Loss

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
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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Frequency |Spectrum| Antenna | Preamp | Correction| Reading |Corrected| Limit | Margin | Antenna | Turn Table
Anayzer | Polariz. Factor Level @3m high angle
(MHz) Detector | (H/V) (dB) (dB/m) | (dBuV) | (dBuV) | (dBuV) (dB) (cm) (degree)
4924.00 PK \% 3960 | 3525 | 5283 | 4848 | 7400 | -2552 | 166 | 145.00
4924.00 | AV \% 3960 | 3525 | 4014 | 35.79 | 54.00 | -1821 | 166 | 145.00
Remark:

1. Corrected Level = Reading Level + Correction Factor — Preamp

2. Correction Factor = Antenna Factor + Cable Loss

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
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 : ZyAIR G-220F
Test Condition : 802.11g Tx at channel 1

No Spurious emissions were found above the spectrum analyzer noise floor in the frequency
range 1GHz to 25GHz.

Noise floor level

For PK:

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

For AV:

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



Nitcac 4 ETL SEMKO

FCCID. : 188G220F Report No.: EME-040878
Page 26 of 51

EUT : ZyAIR G-220F
Test Condition : 802.11g Tx at channel 6

No Spurious emissions were found above the spectrum analyzer noise floor in the frequency
range 1GHz to 25GHz.

Noise floor level

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

1 ZyAIR G-220F
Test Condition : 802.11g Tx at channel 11
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Frequency |Spectrum| Antenna | Preamp | Correction| Reading |Corrected| Limit | Margin | Antenna | Turn Table
Anayzer | Polariz. Factor Level @3m high angle
(MHz) Detector | (H/V) (dB) (dB/m) | (dBuV) | (dBuV) | (dBuV) (dB) (cm) (degree)
2088.00 PK \% 3955 | 2946 | 6760 | 5751 | 7400 | -1649 | 101 8.00
2088.00 | AV \% 3955 | 2946 | 60.00 | 4991 | 5400 | -4.09 | 101 8.00
Remark:

1. Corrected Level = Reading Level + Correction Factor — Preamp

2. Correction Factor = Antenna Factor + Cable Loss

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
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: 22 T
Relative Humidity: 54 %
Atmospheric Pressure 1023  hPa

6.2 Test setup & procedure

The power spectrum density per FCC §15.247(d) was measured from the antenna port of the
EUT using a 50o0hm 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 and cable loss (1.5dB) correction 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 isin the following table.

6.3 Measured data of Power Spectrum Density test results

Test Mode: 802.11b operating (DSSS Modulation) mode

Channel Frequency | Measured level | Cableloss | Calculated Limit
(MH2) (dBm) (dB) level (dBm) (dBm)

1 2412 -12.57 15 -11.07 8

6 2437 -11.62 15 -10.12 8

1 2462 -14.30 15 -12.80 8

Test Mode: 802.11g operating (OFDM Modulation) mode

Channel Frequency | Measured level | Cableloss | Calculated Limit
(MH2z) (dBm) (dB) level (dBm) (dBm)

1 2412 -18.62 15 -17.12 8

6 2437 -18.50 15 -17.00 8

1 2462 -19.76 15 -18.26 8

Please see the plot below.
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Test Mode: 802.11b operating (DSSS Modulation) mode

Marker 1 [T1] RB 3 KkHz RF Att 30 dB
Ref Lvl 12.57 dBm VB 10 kHz
30 dBm 2.41071393 GHz SWT 500 s Unit dBm
30
10 dB|Offset MU IRER -12|.57 dBm ?
2.41071333 GHz
20
10
D1 8 dBm
0
~10 =
. T 1R PR «.M

LT a0 G L

R | - I

40

-50

-60

-70

Center 2.410897385 GHz 150 kHz~ Span 1.5 MHz

_omment A: Power spectrum density at low channel
CL=1.5dB (EC3B5) 11b
Date: 21.5EF.2004 16:55:11
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Marker 1 [T1] RBI 3 kHz RE Att 30 dB
Ref Lvl “11.62 dBm VB 10 kHz
30 dBm 2.43631112 GHz SWT 500 s Unit dBm
30
10 dB|Offset MU IRER ~11.62 dBm ?
2.43631|112 GHz
20
10
D1 8 dBm
0
“10d

LS i A,A“P d‘ Al

-30 +
u [
-40
-50
-60
-70
Center 2.43704008 GHz 150 kHz~ Span 1.5 MHz

_omment A: Power spectrum density at middle channel

CL=1.5 (EC3B5) 11b
Date: 05.S5EP.2004 12:59:16
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Marker 1 [T1] RBI 3 kHz RE Att 30 dB
Ref Lvl ~14.30 dBm VB 10 kHz
30 dBm 2.46071393 GHz SWT 500 s Unit dBm
30
1D dB|Offset MU IRER ~14].30 dBm
2.46071393 GHz
20
10
D1 8 dBm
0
-10 ;
l 1 n I A

— 204 " 3l

ey

AN T T
-40
-50
-60
-70
Center 2.460897385 GHz 150 kHz~ Span 1.5 MHz

Zomment A: Power spectrum density at high channel
CL=1.5dB (EC3B5) 11b
Date: 21.5EF.2004 16:51:54
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Test Mode: 802.11g operating (OFDM Modulation) mode
Marker 1 [T1] RBW 3 kHz  RF Att 30 db
Ref Lvl -18.62 dBm VB 10 kHz
30 dBm 2.411898447 GHz SWT 500 s Unit dBm
30
10 dB|Offset vi|LT1) -18[.62 dBm
2.411984447 GHz
20
10
D1 8 dbBm
0
-10
4
zof«}uwhﬁ NA*“”QK FUNAMﬂu
B ) W
-40
-20
-60
-70

Center 2.41187986 GHz 150 kHz~

_omment A: Power spectrum density at low channel
CL=1.5dB (EC3B5) !llg
Date: 21.5EF.2004 16:48:39

Span 1.5 MHz
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Marker 1 [T1] RBI 3 kHz RE Att 30 dB
Ref Lvl ~18.50 dBm VB 10 kHz
30 dBm 2.43B98145 GHz SWT 500 s Unit dBm
30
1D dB|Offset Y1 IT1) -18.50 dBm
2.43698|146 GHz
20
10
D1 8 dBm
0
-10
A
QDW W WMMN“M
30 I/‘W
_40
-50
~60
-70

Center 2.43697986 GHz

150 kHz~

_omment A: Power spectrum density at middle channel

CL=1.5dB

(EC365) 11g

Date: 21.5EF.2004 16:47:48

Span 1.5 MHz
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Marker 1 [T1] RBI 3 kHz RE Att 30 dB
Ref Lvl ~19.76 dBm VB 10 kHz
30 dBm 2.46198145 GHz SWT 500 s Unit dBm
30
10 dB|Offset MU IRER -19.76 dBm ?
2.46198|146 GHz
20
10
D1 8 dBm
0
-10
-20 A

_30 |

40

-50

-60

-70

Center 2.46187986 GHz 150 kHz~ Span 1.5 MHz

Zomment A: Power spectrum density at high channel
CL=1.5dB (EC3B5) !llg
Date: 21.5EF.2004 16:50:13



Nitcac 4 ETL SEMKO

FCCID. : 188G220F Report No.: EME-040878
Page 35 of 51

7. Emission on the band edge §FCC 15.247(C)

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 aradiated measurement.

Please see the plot below.
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7.1 Band-edge (Conducted method)
Test Mode: 802.11b operating (DSSS Modulation) mode
Marker 3 [T1] RBW 100 kHz  RF Att 30 dB
Ref Lvl -38.01 dBm VBW 300 kHz
31.5 dBm 2.39803607 GHz SWT 10 ms Unit dBm
31.5
TT-5 (5 OT 15§t 3T —36.01 dbm
2.39803B07 GHz
20 AV N k| 3 49 JdRo
2.411821365 GHz
V2 IT1] -349(. 44 dBm
o |7 -#o000p00 GHz
0 M‘A‘u’n‘;"‘“
_10 Mrﬂr$MA WhﬂNAhl
L D1 -16].51 dBm /

/

-30
. /
40 W"V
I~ S AAA A A AR

-50

-60

-68.5

Center 2.4 GHz 4 MHz/

Comment A: Band-edge at low channel (EC365) 11b
Jate: 21.5EP.2004 17:24:04

Span 40 MHz
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Marker 3 [T1] RBI 100 kHz RF Att 30 dB
Ref Lvl -40.86 dBm VB 300 kHz
31.5 dBm 2.48404108 GHz SWT 15 ms Unit dBm
31.5
[T.0 g8 Urrset Y3 [IT1] ~40[. 86 dBm| g
2.4B8404|108 GHz
o0 VielrTi 1 33 48,
2.4616 7635 GHz
V2 [lT1] ~A3.24 dBm
10 2.48350[000 GHz
1
0 |Y|. y
rw"r\w “'\N‘
— 10— \\
o0 | -18.67 dBm T
-30
B]
_40 g
\‘MAMMAMWWA ANAA AN A b s ,
-50
-60
-68.5
Center 2.4835 GHz 6 MHz/ Span 60 MHz

Comment A: Band-edge at high channel (EC365) 11b
Jate: 21.S5EP.2004 17:03:37
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Marker 3 [T1] RB 100 kHz RF Att 30 dB
Ref Lvl -35.82 dBm VB 300 kHz
31.5 dBm 2.39891784 GHz SWT 10 ms Unit dBm
31.5
TT.5 @B UTTs¢t Y3 [[T1] -359.82 dBm
2.39B831|784 GHz
20 WA N Al 37 dRg
2.41414830 GHz
V2 [T1] -36[. 70 dBm
10 2.40000[DD0 GHz
’ T
» b
-20

FD1 -24.37 dBm

-30

_40

-50

-60

-68.5

Center 2.4 GHz

Z_omment A: Band-edg
Date: 21.5EF.2

4 MHz/

e at low channel (EC3B5) 1lg

004 17:20:065

Span 40 MHz
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Marker 3 [T1] RBL 100 kHz RF Att 30 dB
Ref Lvl -41.40 dBm VBUW 300 kHz

31.5 dBm 2.49498297 GHz SWT 15 ms Unit dBm

31.5
TT.D pB UTTSgT Y3[T1] -41].40 dBn| e

2.49498p97 GHz

20 WA N 41 99 4Ry

2.45927154 GHz

volrTi -43].29 dBm

10 2.48350p00 GHz
0

» PLW“”WUMW

-20 \
D1 -24].39 dBm

-30

- AT TNETPI: PTG FEVRUR (S PR N

-50

-60

-68.5

Center 2.4835 GHz 6 MHz/ Span 60 MHz

Comment A: Band-edge at high channel (EC3B5) 11g
Jate: 21.S5EP.2004 17:21:57
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7.2 Band-edge (Radiated method)
Test Mode: 802.11b operating (DSSS Modulation) mode
@ * RBW 1 MHz Narker 2 [T1 ]
“VBW 1 MHz 67.13 dBpV
Ref 107 dBpV “Att 10 dB SWI 5 ns 2.346570000 GHz
| 105 varker| 1 [T1
101. 10 dBpV
2| 413500900 GHz
100
1 PK
VAXH /f
95
90 / \
l 80 / \\
E& D1 74 dBpV | |
|
1 1
ngng MWMUMMW LA Ut o A
60
55 F

Center 2.3675 GHz

11.5 MHz/

Conment : Band edge 802. 11b | ow channel
F2=2390MHz ( EC353/ 338)
Dat e: 21. SEP. 2004

Conment : PK det ect or

22:50: 47

Span 115 MHz

51

TDF
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@ "RBW 1 Mz
*VBW 10 Hz
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arker 2 [T1 ]
43. 20 dBuVv

Ref 97 dBpV “Att 0 dB SWI 29 s 2.390040000 GHz
o5 ar ker | 1 [Tll
92269 dBnVv
2 4123/5”0‘&0 GHz
190
1 PK]
VAXH
L85 / \
180 / \
175 / \
170 \
165 \
160 \
°° DL 54 dBnV. |
,50 I \
145
Start 2.31 GHz 11.5 WMHz/ St op 2.425 GHz

Conment : Band edge 802. 11b | ow channel
Conment : AV detector F2=2390MHz( EC353/ 338)
Dat e: 21. SEP. 2004 22:58:16

51

TDF
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TDF

@ *RBW 1 MHz Narker 2 [T1 ]
VBW 3 MHz 66. 75 dBpV
Ref 105 dBuV “Att 10 dB SWI 2.5 ns 2. 484544000 GHz
105 arker| 1 [T1 ]
99. 16 dBpV
1100 L 2| 462368000 GH
1 PK /\/‘f
VAXHI /,
o/ \
L85
ls
13
D1 74 dBnV.
70
2
. A MMJL\V\V\I!‘M\NMV s A Al oo
L60
F1
55
Start 2.452 GHz 4.8 MHz/ Stop 2.5 GHz

Conment : Band- edge 802. 11b hi gh channel
Comment : Peak detector F1=2483. 5MHz( EC353/ 338)
Dat e: 21. SEP. 2004 23:11:15
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@ "RBW 1 Mz
*VBW 10 Hz
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arker 2 [T1 ]
43. 73 dBuVv

Ref 97 dBuV “Att O dB SWI 12 s 2.483584000 GHz
o5 varker| 1 [T1
90. 85 dBpV
1

462272000 GHz

N

i
/

TDF

D1 54 dBpV \

\

Start 2.452 GHz 4.8 MHz/

Conment : Band- edge 802. 11b hi gh channel
Conment : AV detector F1=2483. 5MHz( EC353/ 338)
Dat e: 21. SEP. 2004 23:15:56

Stop 2.5 GHz
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Test Mode: 802.11g operating (OFDM M odulation) mode

@ *RBW 1 MHz Narker 2 [T1 ]
VBW 3 MHz 57.02 dBuVv
Ref 97 dBpVv “Att 0 dB SWI' 5 ns 2. 336450000 Gz
1
o5 varker| 1 [T1

./ dBuV
2| 295110000 \eHz
Lao / \
L85 / \
L 80 \
75 |

DI 74 dBpV.

=y
T

:

TDF

70

|
| |

Start 2.31 GHz 11.5 WMHz/ St op 2.425 GHz

Conment : Band- edge 802. 11g | ow channel
Conmment: Pk detector F1=2390MHz(ec353/ 338)
Dat e: 21. SEP. 2004 23:40:59
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@ *RBW 1 MHz Narker 2 [T1 ]
*VBW 10 Hz 43. 13 dBpVv
Ref 97 dBpVv “Att 0 dB SWI 29 s 2.337370000 Gz
o5 varker| 1 [T1

83. 58 dBuV
413960000 GHz

N

<=
2E
| .

AL

D1 54 dBpV.

50
F2 / \
l 45 >

Start 2.31 GHz 11.5 WMHz/ St op 2.425 GHz

Conment : Band- edge 802. 11g | ow channel
Conment : AV detector F1=2390MHz(ec353/ 338)
Dat e: 21. SEP. 2004 23:43:13
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@ * RBW 1 MHz Narker 2 [T1 ]
VBW 3 MHz 57.17 dBpV

Ref 97 dBpVv *“Att O dB SWIr 2.5 s 2.

497984000 GHz

ar ker

1 [Tl

y
)
]

S

94. 69 dBuV
457280000 GHz

<=
2E
| .
/

80

=75 0

DI 74 dBpV.

L45

L
e

Start 2.452 GHz 4.8 MHz/

Conment : Band- edge 802. 11g hi gh channel
Conment : PK detector F1=2483. 5MHz( EC353/ 338)
Dat e: 21. SEP. 2004 23:28:14

Stop 2.5 GHz

TDF
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@ *RBW 1 MHz Narker 2 [T1 ]
*VBW 10 Hz 43. 42 dBpVv
Ref 97 dBpVv “Att 0 dB SWI 12 s 2.483680000 GHz
o5 varker| 1 [T1

83. 85 dBuV
463808000 GHz

N

<=
2E
| .

ST

D1 54 dBpV \

\

Start 2.452 GHz 4.8 MHz/ Stop 2.5 GHz

Y

Conment : Band- edge 802. 11g hi gh channel
Conment : AV detector F1=2483. 5MHz( EC353/ 338)
Dat e: 21. SEP. 2004 23:25:26
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8. Power Line Conducted Emission test §FCC 15.207

8.1 Operating environment
Temperature: 23 T (10407C)

Relative Humidity: 55 %  (10-90%)
Atmospheric Pressure; 1023  hPa (860-1061hPa)

8.2 Test setup & procedure

AC Power
—— » LISN1 Notebook T Peripherals — LISN 2
EUT iiA
EMI AC Power
Receiver Vg%
AP
| 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 aso connected to the main power through a LISN that provides a
500hm/50uH coupling impedance with 500hm 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)
(MH2) QP 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.

8.5 Uncertainty of Conducted Emission

Expanded uncertainty (k=2) of conducted emission measurement is+2.6 dB.

51
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8.5 Power Line Conducted Emission test data
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The EUT was linked with the Access Point, and tested in normal operation mode.

Phase: Line
Model No.: ZyAIR G-220F
Test Condition:  Normal operation mode

Caorr. Lewel Limit Lewel Limit Margin
Frequency Factor Oy O AW Avr (dE
(MHz) (dE) { dEuW) (dEuV)  (dBu¥) {dABul Qp b
0.ZZ6 n.10 48.E1 62.53  34.62 Ez.E2  -14.08 -17.87
0.3E2 n.10 39,02 E8.92  E29.40 48.92  -19.50 -13_EZ
0.461 0.10 8. 35 EE.67  31.E5 46.67  -18.32 -1E.38
1.1E53 0.10 33,49 E&.00  E22.07 46.00  -2E.E1 -E3.93
13,422 n.e0 25,10 60.00  29.1E E0.00 -24.50 -Z0.8E
Z0.3213 0.2l 20.61 60.00 2E5.71 E0.00  -29.39 -Z4_29
Remark:
1. Corr. Factor (dB) = LISN Factor (dB) + Cable Loss (dB)
2. Margin (dB) = Level (dBuV) — Limit (dBuV)
20 Lewvel {dBuv) Date: 20040020 Time: 09:44:12
FCC P15-B-QP
I
FCC P15-B-AY
I
10 2
1
1]
015 0.5 1 2 L] 10 20 30

Frequency (MHz)
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Phase:
Modd No.:
Test Condition:

Frequency
(MH= )

0.z10
0.z32
0,352
1.032
4. 651
3.638

Remark:

Neutral

ZyAIR G-220F

Normal operation mode
Corr. Levyel
Factor Oy
(dE) {dABalr )
o_10 47 _ 06
o.10 4777
o.10 3.1z
o.10 3365
.0 21,20
0.34 6. 54

Limit Lewal
Qp AY
[ dBuW) [ dBuy)
EB3_EZ Z0.25
5Z .36 39.9E
Eg.2z 30.0Z
E&. 00 zd.7E
E&. 00 11.64
&0.00 z9.48

Limit

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

-zl
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Margin
(dE}
)] kg
16 =-32.97
3 -1E.44
B0 -1:.90
28 -El.Z8
B0 -34.3268
4&  -Z0.5E

80 Level (dBuv) Date: 2004-09-29 Time: 09:51:22
\ FCC P15-B-QP
I
\ FCC P15 B-AY
I
i
40
4 1
g
1
1]
0.15 0.5 2 L] 10 20 30

Frequency (MHz)
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