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VERIFICATION OF COMPLIANCE
Applicant: AirVast Technology Inc.
4F-1,No. 1, Ln. 21, Hsin HuaRd.,
Kueishan Industrial Park, Taoyuan 330, Taiwan, R.O.C.
Product Description: 802.11b WLAN USB Stick
Trade Name: AirVast Technology Inc. / Shuttle Inc. / Comtrend Corporation /
PILOTECH SYSTEMSCO., LTD.
Model No.: WN220/PN15/ CT-110/ WU022
M odel Difference: All the above models are identical except the model designation
Serial Number: N/A
File Number: B30625214-RP
Date of test: June 27, 2003
We hereby certify that:

The above equipment was tested by C& C Laboratory Co., Ltd. The test data, data evaluation, test
procedures, and equipment configurations shown in this report were made in accordance
with the procedures given in ANSI C63.4 (1992) and the energy emitted by the sample EUT
tested as described in this report is in compliance with conducted and radiated emission
limits of FCC Rules Part 15.247.

The test results of this report relate only to the tested sample identified in this report.

Approved By Reviewed By
P70 L)
ClL L g, >
Jonson Lee/ Director Susan Su / Section Manager
C&C Laboratory Co., Ltd. C&C Laboratory Co., Ltd.
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1. GENERAL INFORMATION

1.1 Product Description

AirVast Technology In. Model: WN220 / PN15 / CT-110 / WUQ22 (referred to as the EUT
in this report) is a 802.11b WLAN USB Stick. The EUT is compliance with IEEE802.11b
Standard.

A magjor technical descriptions of EUT is described as following:

A). Operation Frequency: 2.412GHz — 2.462GHz; 11 channels;

B). Transmit Power: 13.15 dBm

C). Modulation type: Direct Sequence Spread Spectrum, (CCK; DQPSK; DBPSK)
D). Transition Speed: 1/2/5.5/11Mbps

E). Antenna Designation: CHIP Antenna, 1.196 dBi, Non-User Replaceable

F). Power Supply: from the PC USB port

1.2 Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended for FCC ID:_QDWWN220 filing to comply with
Section 15.247 of the FCC Part 15, Subpart C Rules. The composite system (digital device)
is compliance with Subpart B is authorized under a DoC procedure.

1.3 Test Methodology
Both conducted and radiated testing was performed according to the procedures in ANSI
C63.4 (1992). Radiated testing was performed at an antennato EUT distance 3 meters.

1.4 Test Facility

The open area test site and conducted measurement facility used to collect the radiated data
is located on the address of C&C Laboratory, Co., Ltd. No. 81-1, 210 Lane, Pa-de 2nd
Road, Lu-Chu Hsiang, Taoyuan, Taiwan, R.O.C.. The Open Area Test Sites and the Line
Conducted labs are constructed and calibrated to meet the FCC requirements in documents
ANSI C63.4: 1992 and CISPR 22/EN 55022 requirements.

1.5 Special Accessories

Not available for this EUT intended for grant.

1.6 Equipment Modifications

Not available for this EUT intended for grant.
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2. SYSTEM TEST CONFIGURATION

2.1 EUT Configuration

The EUT configuration for testing isinstalled on RF field strength measurement to meet the
Commissions requirement and operating in a manner that intends to maximize its emission
characteristics in a continuous normal application.

2.2 EUT Exercise

The EUT (Transmitter) was operated in the engineering mode to fix the Tx frequency that
was for the purpose of the measurements.

2.3 Test Procedure
2.3.1 Conducted Emissions

The EUT isaplaced on as turn table-which is 0.8 m above ground plane. According to
the requirements in Section 13.1.4.1 of ANSI C63.4-1992.Conducted emissions from
the EUT measured in the frequency range between 0.15 MHz and 30MHz using
CISPR Quasi-Peak detector mode.

2.3.2 Radiated Emissions

The EUT is a placed on as turn table-which is 0.8 m above ground plane. The turn
table shall rotate 360 degrees to determine the position of maximum emission level.
EUT is set 3m away from the receiving antenna which varied from 1m to 4m to find
out the highest emission. And also, each emission was to be maximized by changing
the polarization of receiving antenna both horizontal and vertical. In order to find out
the max. emission, the relative positions of this hand-held transmitter(EUT) was
rotated through three orthogona axes according to the requirements in Section
13.1.4.1 of ANSI C63.4-1992.
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2.4 Configuration of Tested System
Fig. 2-1 Configuration of Tested System
EUT
L) | |
1. Notebook 2. Printer
3. PS/2 Keyboard 4. USB Mouse
Table 2-1 Equipment Used in Tested System
. Model/ :
Item| Equipment |Mfr/Brand Type No FCCID Series No. Data Cable | Power Cord
AC /P
Unshielded, 1.8m
1 Notebook Compaq PP2150 DoC N/A N/A DC O/P:
Unshielded, 1.8m
EPSON
2, Printer EPSON STYLUS N/A DWA4E130542  [Shielded, 1.8m |Unshielded, 1.8m
C20SX
3. | PSY2Keyboard | Compag | SK-2800C | GYURT79SK | B1C790BCPJ73JQ |Shielded, 1.8m N/A
4, USB Mouse Logitech M-BB48 FCC DoC LZE92250259 |Shielded, 1.8m N/A
Page 7
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3. SUMMARY OF TEST RESULTS

FCC Rules Description Of Test Result
§ 15.209(a) (f) Spurious Emission Compliant
§ 15.207(a) AC Po""gggg;o“d”ded Compliant
§ 15.247(a)(2) 6dB Bandwidth Compliant
§ 15.247(b) Peak Output Power Compliant
§ 15.247(c) t?gqﬁg;;g”:n";i ‘étg‘gg Compliant
§ 15.247(d) Power Density Compliant
8 15.203 Antenna Requirement Compliant
§ 1.1310and § 2.1093 RF exposures Compliant

4, DESCRIPTION OF TEST MODES
The EUT has been tested under operating condition.

Software used to control the EUT for staying in continuous transmitting and receiving mode is
programmed.

Channel 1(2412MHz) 6(2437MHz) and 11(2462MHz) with 11Mbps highest data rate are
chosen for full testing.
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5. SPURIOUSEMISSION TEST

5.1 Standard Applicable

According to 8 15.247(c), al other emissions outside these bands shall not exceed the general
radiated emission limits specified in § 15.209(a). And according to § 15.33(a)(1), for an
intentional radiator operates below 10GHz, the frequency range of measurements: to the tenth
harmonic of the highest fundamental frequency or to 40GHz, whichever is lower.

5.2 EUT Setup

1. Theradiated emission tests were performed in the 3 meters open-test site, using the setup
in accordance with the ANSI C63.4-1992.

2. The EUT was put in the front of the test table. The host PC system was placed on the
center of the back edge on the test table. The peripherals like modem, monitor, printer,
K/B and mouse were placed on the side of the host PC system. The rear of the EUT and
peripherals were placed flushed with the rear of the tabletop.

3. The keyboard was placed directly in the front of the monitor, flushed with the front
tabletop. The mouse was placed next to the Keyboard, flushed with the back of keyboard.
The spacing between the peripherals was 10 centimeters.

5. External I/O cables were draped along the edge of the test table and bundle when
necessary.

6. The host PC system was connected with 110V ac/60Hz power source.

5.3 Measurement Procedure

The EUT was placed on aturn table which is 0.8m above ground plane.

The turn table shall rotate 360 degrees to determine the position of maximum emission
level.

EUT is set 3m away from the receiving antenna which varied from 1m to 4m to find out
the highest emissions.

Maximum procedure was performed on the six highest emissions to ensure EUT
compliance.

And also, each emission was to be maximized by changing the polarization of receiving
antenna both horizontal and vertical.

Repeat above procedures until all frequency measured were compl ete.

Page 9
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5.4 Test SET-UP (Block Diagram of Configuration)

(A) Radiated Emission Test Set-Up, Frequency Below 1000MHz

| T
Imto4m

Ground Plane Coaxia Cab}:e

(B) Radiated Emission Test Set-UP Frequency Over 1 GHz

Turntable

Spectrum
Analyzer

w
3
[

Turntable
EUT ..........................
Test
0.8m 1mto4m |:| Receiver
e o
Ground Plane Coaxia Cable
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5.5 Measurement Equipment Used:
Open Area Test Site# 3
EQUIPMENT MER MODEL SERIAL LAST CAL
TYPE NUMBER | NUMBER CAL. DUE.
Spectrum Analyzer ADVANTEST R3261A N/A 03/19/2003 03/18/2004
EMI Test Receiver R&S ESVS20 838804/004 01/05/2003 01/04/2004
Pre-Amplifier HP 8447D 2944A09173 03/04/2003 03/03/2004
Bilog Antenna SCHWAZBECK VULB9163 145 07/06/2002 07/05/2003
Turn Table EMCO 2081-1.21 9709-1885 N.C.R N.C.R
Antenna Tower EMCO 2075-2 9707-2060 N.C.R N.C.R
Controller EMCO 2090 9709-1256 N.C.R N.C.R
RF Switch ANRITSU MP59B M53867 N.C.R N.C.R
Site NSA C&C N/A N/A 09/07/2002 09/06/2003
Horn antenna Schwarzbeck BBHA 9120 D210 02/24/2003 02/23/2004
Loop Antenna EMCO 6502 2356 07/11/2002 07/10/2003
Pre-Amplifier HP 8449B 3008B00965 10/01/2002 10/02/2003

Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Factor and subtracting
the Amplifier Gain and Duty Cycle Correction Factor (if any) from the messured reading. The basc
equation with a sample calculation is as follows:

FS=RA+AF+CL - AG

Where FS=Field Strength

CL = Cable Attenuation Factor (Cable L oss)

RA = Reading Amplitude

AG = Amplifier Gain

AF = Antenna Factor

5.6 Measurement Result

Refer to attach tabular data sheets.

NOTE: The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is
100kHz for Peak detection (PK) and Quasi-peak detection (QP) at frequency below 1GHz

Page 11
Rev. 01



C&C Laboratory Co. Ltd.

REPORT NO: B30625214-RP ID: QDWWN220

DATE: July 1, 2003

Conducted Spurious Emission M easurement Result

Ch Low
i Agllent 17:02:48 Jun 26, 2003

FEef 16 dBm
¥Heal

sAtten 26 dB
Display Line
-22.24 dBm

SLE
- | P e TR R

LaAw

Start 38 MHz
Bl 18@8 kHz

File Operation Status. A:“SCRENZT1.G6IF file saved

0363
ILAC MRA

Display
Full Screen

Display Line
—22.24 dBm
0t

Limits»

Active Fetn
Pasitiomn:
Top

Titles

Preferences:

v Agilent 1783238 Jun 2, 2005

FEef 16 dBm
¥Heal

sAtten 26 dB
Display Line
-22.24 dBm

LaHw
Start 298 GHz
EH @& 4

File Operation Status. A:“WSCREMZTZ.GIF file saved

Display
Full Screen

Display Line
—22.24 dBm
0t

Limits»

Active Fetn
Pasitiomn:
Top

Amplicuds

Titles

Preferences:

Page 12
Rev. 01



C&C Laboratory Co. Ltd.

REPORT NO: B30625214-RP ID: QDWWN220

DATE: July 1, 2003

Ch Mid
v Agilent 1655201 Jun Zb, 2065

Faf 16 cEm
Mo | Display Line
19 (=21.99 dBm

& dE

EFtten 2

LaHw -

Start 38 MHz

File Operation Status. A:\SCREMZE5.GIF file saved

Py

0363
ILAC MRA

Display
Mkrl

2.435 GHz

Full Screen

Display Lirne
—-21.9%9 dBm

un Ot

i

PR L

Wi
et e

Limits:

Seop 2988 GHz Active Fetn
5] Position:

Tap

Titles

Preferences:

% Agilent 16:56:00 Jun 26, 2003
Fsf 16 dBm
o | Display Line
16 -21.99 dBm

& dE

EFtten 2

R R

LaHw

Start 298 GHz
sEH 186 kHz
X A

File Operation Status. A:\SCREMIGE.GIF file saved

Display
Full Screen

Display Lirne
—-21.9%9 dBm

un Ot

Limits:

Seop 2R.B8 GHz Active Fetn
5] Position:

Tap

Titles

Preferences:

Page 13
Rev. 01



C&C Laboratory Co. Ltd.

REPORT NO: B30625214-RP ID: QDWWN220 DATE: July 1, 2003
0363
ILAC MPE&
Ch High
e Agllent 16:52227 Jun 26, 2483 Display
Fef 16 clBm sAttan 26 dB Full Screen
o | Display Line
a1 =21.98 dBm Display Line
—21.5%% dBm
(n 0ff
] Limits:
LaHw
Center 1.465 G Active Fctn
Position:
Tap
Titles
Preferences:

File Operation Status. A:\SCRENZG&3Z.GIF file saved

i Agllent 1653123 Jun 26, 2083
F.-'T-' 16 dEm sHttan F6 dB
o Display Line
16 -21.98 dBm

Display
Full Screen

Display Line
—21.5%8 dBm
fn 0ff

Limitse

Active Fotn
Position:
Top

Titles

Preferences:

File Operation Status. A:NSCREMIE4.GIF file saved

Page 14
Rev. 01



C&C Laboratory Co. Ltd.

REPORT NO: B30625214-RP ID: QDWWN220 DATE: July 1, 2003
0363
ILAC MR&

Radiated Spurious Emission M easurement Result (below 1GHz)

Operation Mode: TX CH Low Mode Test Date: June 27, 2003

Temperature: 20°C Test By: Ben

Humidity: 70 % Pol: Ver./Hor
Freq. Ant.Pol. Dl\jtszt:r Reading Factor Actual FS Limit3m SafeMargin
(MHZ)  H/V_ (PK/QP) (dBuV)  (dB)  (dBuV/m) (dBuV/m) (dB)
79.05 \% Peak 20.30 9.57 29.87 40.00 -10.13
195.60 \% Peak 23.31 14.48 37.79 43.50 -5.71
264.90 \% Peak 18.95 15.95 34.90 46.00 -11.10
344.33 \% Peak 22.09 17.88 39.97 46.00 -6.03
664.00 \% Peak 12.69 25.13 37.82 46.00 -8.18
786.50 \% Peak 13.85 26.07 39.92 46.00 -6.08
264.00 H Peak 16.76 15.97 32.73 46.00 -13.27
344.33 H Peak 19.42 17.88 37.30 46.00 -8.70
399.17 H Peak 11.70 20.68 32.38 46.00 -13.62
622.83 H Peak 11.21 25.11 36.32 46.00 -9.68
786.50 H Peak 9.35 26.07 35.42 46.00 -10.58
926.50 H Peak 4.93 28.53 33.46 46.00 -12.54

Remark

(1) Measuring frequencies from 30 MHz to the 1GHz

(2) Radiated emissions measured in frequency range from 30 MHz to 1000MHz were made
with an instrument using Peak detector mode.

(3) Datas of measurement within this frequency range shown “ - " in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
srength istoo small to be measured.

(4) The IF bandwidth of SPA between 30MHz to 1GHz was 100K Hz.
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Radiated Spurious Emission M easurement Result (below 1GHz)

Operation Mode: TX CH Mid Mode Test Date: June 27, 2003

Temperature: 20°C Test By: Ben

Humidity: 70 % Pol: Ver./Hor
Freq. Ant.Pol. Dl\jtszt:r Reading Factor Actual FS Limit3m SafeMargin
(MHz)  H/V  (PK/QP) (dBuV) (dB)  (dBuV/m) (dBuV/m) (dB)
132.60 \% Peak 21.19 11.13 32.32 43.50 -11.18
195.15 V Peak 21.34 14.44 35.78 43.50 -7.72
260.40 V Peak 18.51 16.06 34.57 46.00 -11.43
264.90 V Peak 18.45 15.95 34.40 46.00 -11.60
344.33 V Peak 22.92 17.88 40.80 46.00 -5.20
785.33 \ Peak 15.17 26.06 41.23 46.00 -4.77
344.33 H Peak 20.26 17.88 38.14 46.00 -7.86
431.83 H Peak 11.06 20.37 31.43 46.00 -14.57
422.33 H Peak 12.13 20.25 32.38 46.00 -13.62
622.83 H Peak 10.50 25.11 35.61 46.00 -10.39
785.33 H Peak 10.01 26.06 36.07 46.00 -9.93
927.67 H Peak 4.60 28.54 33.14 46.00 -12.86

Remark

(1) Measuring frequencies from 30 MHz to the 1GHz

(2) Radiated emissions measured in frequency range from 30 MHz to 1000MHz were made
with an instrument using Peak detector mode.

(3) Datas of measurement within this frequency range shown “ - " in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
srength istoo small to be measured.

(4) The IF bandwidth of SPA between 30MHz to 1GHz was 100K Hz.
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Radiated Spurious Emission M easurement Result (below 1GHz)

Operation Mode: TX CH High Mode Test Date: June 27, 2003

Temperature: 20°C Test By: Ben

Humidity: 70 % Pol: Ver./Hor
Freg. Ant.Pol. Dl\(ztszt;r Reading Factor Actual FS Limit3m Safe M argin
(MHz)  H/V  (PK/QP) (dBuV)  (dB)  (dBuV/m) (dBuV/m) (dB)
195.60 V Peak 20.81 14.48 35.29 43.50 -8.21
260.40 V Peak 21.84 16.06 37.90 46.00 -8.10
344.33 V Peak 24.09 17.88 41.97 46.00 -4.03
433.50 \Y/ Peak 18.19 20.24 38.43 46.00 -7.57
665.17 \Y/ Peak 12.52 25.15 37.67 46.00 -8.33
786.50 \Y/ Peak 15.85 26.07 41.92 46.00 -4.08
344.33 H Peak 22.26 17.88 40.14 46.00 -5.86
431.83 H Peak 12.90 20.37 33.27 46.00 -12.73
433.50 H Peak 16.53 20.24 36.77 46.00 -9.23
665.17 H Peak 8.18 25.15 33.33 46.00 -12.67
786.50 H Peak 8.52 26.07 34.59 46.00 -11.41
931.16 H Peak 6.47 28.59 35.06 46.00 -10.94

Remark

(1) Measuring frequencies from 30 MHz to the 1GHz

(2) Radiated emissions measured in frequency range from 30 MHz to 1000MHz were made
with an instrument using Peak detector mode.

(3) Datas of measurement within this frequency range shown “ - ” in the table above means the
reading of emissons are atenuated more than 20dB below the permissible limits or the
field strength istoo small to be measured.

(4) The IF bandwidth of SPA between 30MHz to 1GHz was 100K Hz.
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Radiated Spurious Emission M easurement Result (Above 1GHz)

Operation Mode: TX CH Low Mode Test Date: June 27, 2003
Temperature: 20°C Test By: Ben
Humidity: 70 % Pol: Vertica
Peak AV Actual FS Peak AV
Freq. Reading Reading Ant./CL Peak AV L imit Limit Margin Remark

(MHZ) (dBuV)

(dBuV) CF(dB) (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m)

(dB)

2263 50.17 -3.50 46.67 74.00 54.00 -7.33 Peak
2553 46.50 -2.63 43.87 74.00 54.00 -10.13 Peak
4824 -- 74.00 54.00
7236 -- 74.00 54.00
9648 -- 74.00 54.00
12060 -- 74.00 54.00
14472 -- 74.00 54.00
16884 -- 74.00 54.00
19296 -- 74.00 54.00
21708 -- 74.00 54.00
24120 -- 74.00 54.00
Remark

(1) Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental

frequency

(2) Datas of measurement within this frequency range shown “

- " in the table above means the

reading of emissions are attenuated more than 20dB below the permissible limits or thefield
strength istoo small to be measured.
(3) Radiated emissions measured in frequency above 1000MHz were made with an instrument
using Peak detector mode and average detector mode of the emission shown in Actuad FS

column

(4) Spectrum Pesk Setting 1GHz- 26GHz, RBW= 1MHz, VBW= 1MHz, Sweep time= 200

ms.

Spectrum AV Setting 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz, Sweep time= 200 ms.
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Radiated Spurious Emission M easurement Result (Above 1GHz)
Operation Mode: TX Low Mode Test Date: June 27, 2003
Temperature: 20°C Test By: Ben
Humidity: 70 % Pol: Horizontal
Peak AV Actual FS Peak AV

Freq. Reading Reading Ant./CL Peak AV L imit Limit Margin Remark

(MHz) (dBuV) (dBuV) CF(dB) (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m) (dB)

2263  50.00 -3.50 46.50 74.00 54.00 -7.50 Peak

5716  39.50 4.93 44.43 74.00 54.00 -9.57 Peak

4824 -- 74.00 54.00

7236 -- 74.00 54.00

9648 -- 74.00 54.00

12060 -- 74.00 54.00

14472 -- 74.00 54.00

16884 -- 74.00 54.00

19296 -- 74.00 54.00

21708 -- 74.00 54.00

24120 -- 74.00 54.00
Remark

(1) Messuring frequencies from 1 GHz to the 10th harmonic of highest fundamental
frequency
(2) Datas of measurement within this frequency range shown * - in the table above meansthe

reading of emissions are attenuated more than 20dB below the permissible limits or thefield
srength istoo small to be measured.

(3) Radiated emissions measured in frequency above 1000MHz were made with an instrument
using Peak detector mode and average detector mode of the emission shown in Actua FS
column

(4) Spectrum Pesk Setting 1GHz- 26GHz, RBW= 1MHz, VBW= 1MHz, Sweep time= 200
ms.

Spectrum AV Setting 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz, Sveep time= 200 ms.
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Radiated Spurious Emission M easurement Result (Above 1GHz)
Operation Mode: TX Mid Mode Test Date: June 27, 2003
Temperature: 20°C Test By: Ben
Humidity: 70 % Pol: Vertica
Peak AV Actual FS Peak AV
Freq. Reading Reading Ant./CL Peak AV Limit Limit Margin Remark
(MHz) (dBuV) (dBuV) CF(dB) (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m) (dB)
2293  49.50 -3.40 46.10 74.00 54.00 -7.90 Peak
2580 45.84 -2.57 43.27 74.00 54.00 -10.73 Peak
4874 -- 74.00 54.00
7311 -- 74.00 54.00
9748 -- 74.00 54.00
12185 -- 74.00 54.00
14622 -- 74.00 54.00
17059 -- 74.00 54.00
19496 -- 74.00 54.00
21933 -- 74.00 54.00
24370 -- 74.00 54.00
Remark
(1) Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental
frequency
(2) Datas of measurement within this frequency range shown “ - ” in the table above means the

reading of emissions are attenuated more than 20dB bel ow the permissible limits or thefield
srength istoo small to be measured.

(3) Radiated emissions measured in frequency above 1000MHz were made with an instrument
using Peak detector mode and average detector mode of the emission shown in Actua FS
column

(4) Spectrum Pesk Setting 1GHz- 26GHz, RBW= 1MHz, VBW= 1MHz, Sweep time= 200
ms.

Spectrum AV Setting 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz, Swveep time= 200 ms.
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Radiated Spurious Emission M easurement Result (Above 1GHz)
Operation Mode: TX Mid Mode Test Date: June 27, 2003
Temperature: 20°C Test By: Ben
Humidity: 70 % Pol: Horizontal
Peak AV Actual FS Peak AV
Freq. Reading Reading Ant./CL Peak AV Limit Limit Margin Remark
(MHZz) (dBuV) (dBuV) CF(dB) (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m) (dB)
2286  49.34 -3.42 45.92 74.00 54.00 -8.08 Peak
4866  40.50 3.38 43.88 74.00 54.00 -10.12 Peak
4874 - 74.00 54.00
7311 - 74.00 54.00
9748 - 74.00 54.00
12185 -- 74.00 54.00
14622 - 74.00 54.00
17059 - 74.00 54.00
19496 - 74.00 54.00
21933 - 74.00 54.00
24370 - 74.00 54.00
Remark

(1) Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamenta frequency

(2) Datas of measurement within this frequency range shown “ - ” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength istoo small to be measured.

(3) Radiated emissions measured in frequency above 1000MHz were made with an instrument
using Peak detector mode and average detector mode of the emission shown in Actua FS
column

(4) Spectrum Peak Setting 1GHz- 26GHz, RBW= 1MHz, VBW= 1MHz, Sweep time= 200 ms.
Spectrum AV Setting 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz, Sweep time= 200 ms.
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Radiated Spurious Emission M easurement Result (Above 1GHz)
Operation Mode: TX High Mode Test Date: June 27, 2003
Temperature: 20°C Test By: Ben
Humidity: 70 % Pol: Vertica
Peak AV Actual FS Peak AV

Freq. Reading Reading Ant./CL Peak AV Limit Limit Margin Remark

(MHZ) (dBuV) (dBuV) CF(dB) (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m) (dB) (dB)

2316 50.17 -3.32 46.85 74.00 54.00 -7.15 Peak

4916 43.50 3.49 46.99 74.00 54.00 -7.01 Peak

4924 -- 74.00 54.00

7386 -- 74.00 54.00

9848 -- 74.00 54.00

12310 -- 74.00 54.00

14772 -- 74.00 54.00

17234 -- 74.00 54.00

19696 -- 74.00 54.00

22158 -- 74.00 54.00

24620 -- 74.00 54.00
Remark

(1) Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamenta
frequency
(2) Datas of measurement within this frequency range shown “ - ” in the table above means the

reading of emissions are attenuated more than 20dB below the permissible limits or thefield
strength istoo small to be measured.

(3) Radiated emissions measured in frequency above 1000MHz were made with an instrument
using Peak detector mode and average detector mode of the emission shown in Actua FS
column

(4) Spectrum Peak Setting 1GHz- 26GHz, RBW= 1MHz, VBW= 1MHz, Sweep time= 200
ms.

Spectrum AV Setting 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz, Sveep time= 200 ms.
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Radiated Spurious Emission M easurement Result (Above 1GHz)
Operation Mode: TX High Mode Test Date: June 27, 2003
Temperature: 20°C Test By: Ben
Humidity: 70 % Pol: Horizontal
Peak AV Actual FS Peak AV

Freq. Reading Reading Ant./CL Peak AV Limit Limit Margin Remark

(MHZ) (dBuV) (dBuV) CF(dB) (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m) (dB) (dB)

2313 50.00 -3.33 46.67 74.00 54.00 -7.33 Peak

4924 -- 74.00 54.00

7386 -- 74.00 54.00

9848 -- 74.00 54.00

12310 -- 74.00 54.00

14772 -- 74.00 54.00

17234 -- 74.00 54.00

19696 -- 74.00 54.00

22158 -- 74.00 54.00

24620 -- 74.00 54.00
Remark

(1) Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental
frequency
(2) Datas of measurement within this frequency range shown “ - ” in the table above means the

reading of emissions are attenuated more than 20dB below the permissible limits or thefield
strength istoo small to be measured.

(3) Radiated emissions measured in frequency above 1000MHz were made with an instrument
using Peak detector mode and average detector mode of the emission shown in Actua FS
column

(4) Spectrum Peak Setting 1GHz- 26GHz, RBW= 1MHz, VBW= 1MHz, Sweep time= 200
ms.

Spectrum AV Setting 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz, Sweep time= 200 ms.
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6. AC POWER LINE CONDUCTED EMISSION TEST

6.1. Standard Applicable

Accordingto 8 15.207. frequency within 150KHz to 30MHz shall not exceed

Limits
Freguency range dB(UV)
MHz Quasi-peak Average
0.15t0 0.50 66 to 56 56 to 46
050to5 56 46
5t030 60 50

Note
1.Thelower limit shal apply at the transition frequencies
2.Thelimit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50 MHz.

6.2. EUT Setup

1.

The conducted emission tests were performed in the test site, using the setup in
accordance with the ANSI C63.4-1992.

The EUT was plug-in the host PC via USB port. The host PC system was placed on the
center of the back edge on the test table. The peripherals like modem, monitor printer,
K/B, and mouse were placed on the side of the host PC system. The rear of the EUT and
peripherals were placed flushed with the rear of the tabletop.

The keyboard was placed directly in the front of the monitor, flushed with the front
tabletop. The mouse was placed next to the Keyboard, flushed with the back of keyboard.

The spacing between the peripherals was 10 centimeters.

External 1/0 cables were draped aong the edge of the test table and bundle when
necessary.

The host PC system was connected with 110V ac/60Hz power source.

6.3. Measurement Procedure

1.
2.

The EUT was placed on atable which is 0.8m above ground plane.

Maximum procedure was performed on the six highest emissions to ensure EUT
compliance.

Repeat above procedures until all frequency measured were complete.
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6.4. Measurement Equipment Used:
Conducted Emission Test Site# 3
EQUIPMENT MFR Moded No. Serial No. | LAST CAL.| Cal. Due.
TYPE
EMI Test Receiver R&S ESCS30 847793/012 12/21/2002 12/20/2003
LISN R&S ESH2-75 843285/010 12/16/2002 12/15/2003
LISN EMCO 3825/2 9003-1628 07/26/2002 07/25/2003

6.5. Measurement Result

The initid step in collecting conducted data is a spectrum analyzer peak scan of the measurement

range. Significant peaks are then marked as shown on the following data page, and these signals
are then quasi-peaked.
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AC POWER LINE CONDUCTED EMISSION TEST

Operation Mode: |TX + RX Mode Test Date:  [June 27, 2003
Temperature: 22°C Humidity: 70% Test By: Ben
FREQ Q.P. AV G Q.P. AV G Q.P. AV G NOTE
R aw R aw Limit Limit M argin M argin
M Hz dBuV dBuV dBuV dBuV dB dB
0.162 59.73 46.99 65.36 55.36 -5.63 -8.37 L1
0.251 50.39 39.74 61.72 51.72 -11.33 -11.98 L1
0.331 40.68 37.89 59.43 49.43 -18.75 -11.54 L1
0.414 44.38 36.30 57.57 47.57 -13.19 -11.27 L1
0.494 43.95 31.26 56.10 46.10 -12.15 -14.84 L1
4.593 47.82 30.50 56.00 46.00 -8.18 -15.50 L1
0.261 49.89 40.85 61.40 51.40 -11.51 -10.55 L2
0.519 44.43 34.60 56.00 46.00 -11.57 -11.40 L2
0.689 45.00 37.48 56.00 46.00 -11.00 -8.52 L2
0.951 45.00 33.09 56.00 46.00 -11.00 -12.91 L2
1.213 44.84 29.98 56.00 46.00 -11.16 -16.02 L2
1.454 45.50 30.14 56.00 46.00 -10.50 -15.86 L2
Remark

(1) Measuring frequencies from 0.15 MHz to 30MHz

(2) The emissions measured in frequency range from 0.15 MHz to 30MHz were made with an

instrument using Quasi-Peak detector and Average detector.

(3) “---" denotes the emission level was or more than 2dB below the Average limit, so no

re-check anymore.
(4) The IF bandwidth of SPA between 0.15MHz to 30MHz was 10KHz;
The IF bandwidth of Test Recelver between 0.15MHz to 30MHz was 9KHz;
(5) L1=LineOne(Linelivesde) /L2 =Line Two (Neutrd live side)
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Conducted Test Data
LINE 1
I Tl E=5-3243
F £ ?"I’ ﬁﬁi fﬁj‘;ﬁ‘ r]}{ Fax mm-.'-.-lnm
C&C LABORATORY CO., lTD.
Test Mod o
Customer Mame: ¥ 8# 8 e e
Model Mame: WH220
Project Mo
Enginesr Mame: ateven
Inadas: ] i
L ol _ EN35022 CLASS B Line  Dube 0000637 PM 081824
| Ei-F 4 | | | L | | | ] 1 ] |- |
1l i
Ll - : - - . | 1 - _I g S S | -
l:": I.:: e :l b - {: | | | |
40 ed L thiy -'u-r.llll-"'ﬁ'_ul’:.,-li"-'-"l.'J-L'“! IIP*L{WTM-{TH'%aMM
10-| | ! | | [T (S N ) I | ! : | o | ) A
(1] - { IS, |
U i ] |1 iz |
1 53 1030 (L1} 0080
LINE 2
T <] Tel: B96-3-1245064
;f:.F % *“I’E ﬂ‘%fﬁﬁﬁfr{ P 98635245233
C&C LABORATORY CO., LTD
Test Mod T
Customer Mame *Hﬁ R
Melodel Name: WN2ZI0
Project Mo.:
Enginesr Mame: sleven
Index
{00~ avn EN53022 CLASS B Neutral Dhie: X067 M A2 17
ol -t
all=p
™ I [
|'|;|._:l S e ey e I | 4 i o T
'.li". r e ! .; ‘ r_=o ] |
af-| LW -.-,'.'.-.__ :..-"r:.i'-uljlﬁ‘lll‘ “TTI“WF““HWIWM
% ] k.
=% ! 4 I | | NN N — |
-4 1 ! : ] 1 Kz
150 Ll 1 D3 L]
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7. 6dB Bandwidth M easurement

7.1 Standard Applicable

According to § 15.247(a)(2), DSSS Systems operating in the 2400MHz-2483.5MHz and
5725MHz —5850MHz bands. The Minimum 6dB bandwidth shall be at |east S00KHz.

7.2 Measurement Equipment Used:

S i S MFR | Model No. | SerialNo. |LAST CAL.| cal.Due
Spectrum Analyzer Advantest R3182 110600647 11/16/2002 11/15/2003
Spectrum Analyzer R&S FSP30 1093.4495.30 07/23/2002 07/22/2003
low loss cable Huber + Suhner | Sucoflex 104 N/A N/A N/A
7.3 Test Setup:
Spectrum Test Cable [ E=——(=120VAC
Anayzer
EUT
Wooden Table
Fig. 4

Fig. 4: Measurement setup for testing on Antenna connector
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7.4 Measurement Procedure
1. Placethe EUT on thetable and set it in transmitting mode.

2. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna
port to the spectrum analyzer.

3. Set the spectrum analyzer as RBW=100KHz, VBW = RBW, Span= 20MHz, Sweep=auto
4. Mark the peak frequency and —-6dB (upper and lower) frequency.
5. Repeat above procedures until al frequency measured were complete.

7.5 Measurement Result

Channel|Bandwidth(M Hz)[Bandwidth (KHZz)| Result
Low 12.14 > 500 PASS
Mid 12.14 > 500 PASS
High 12.17 > 500 PASS
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6dB Band Width Test Data CH-L ow
3 Oelim 1 [Ti1 i il bz AF &l I die
\@JHFF Lwl n.0v &5 YEELE 100 kH=x
20 dbm 12. 14428688 MHZ =41 & ma umd dbm
*5 (17111 -7 74 dBn
AN FHIAG OHz -
| a1 [P 1] LiL) [ AR = |
| Jdd:'EF:l-B HHZ
— -WM%M%“*N“W% - 1
-1 fid LY. VI
[ ¥ 4 Hen
-
-ar;
Ceniemr 2 412 GHz 1.5 Mg~ Spem 15 nwgp
Da ba: 6. JUM.20OE  LE:20:47
6dB Band Width Test Data CH-Mid
'y Delta 1 IT11 FiE il kHE AF &t an de
I\@JHFF Lw 0.0d4 o R 100 KH=z
20 dim 12. 14428658 MHz 4T 5 ma umid dBim
w3 rvia -7.20 dBn
> AN TERSD OHz -
1 al [TTT] i PR B ]
7. 14428858 HHZ
_ﬁiwﬁ-wwﬂ“%"ﬂ“ﬂ T a1 Y P A
i A ¥ T
.ll-ln-“.'-?i'll-'w ’ M
.
-Ar]
Crrniamr 2 _4%7 GHr 1.5 Pz~ Spmm 15 HMEr
D b 6. JUM. 2003 14:20: 34
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6dB Band Width Test Data CH-High
* Delta 1 [T17] Fi i il kHZF AF &te 30 gl
'E'm—r Lwl -0.01 oe LS 100 ki
=0 dBm 1217434810 NMHZ = D ms [l dBim
-
1 |[T11] -5 G4 dBn
> A55 734G OHE -
10 2T (TTTT S| |1]
Iz . 1 74234870 HHZ
B tEm
Mw"‘- [, AWWMME 1
I A
& Y Y
-0
-0
—af
=0
-ED
-ar
Cenier 2. 462 GHz 1,5 HHg- Spem 15 MMz
D@ Lz 26 . JumN.20ad= L4140 : 54
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8. PEAK OUTPUT POWER MEASUREMENT
8.1 Standard Applicable

According to § 15.247(b)(2), for direct sequence systems, the maximum pesk output power of
the intentiona radiator shall not exceed 1 Waitt.

8.2 Test Setup
Power Cable [ ——0= 120VAC
Meter
EUT
Wooden Table
8.3 Measurement Equipment Used:
EQLJI_IYP'F\,AEENT MFR Model No. Serial No. | LAST CAL.| Cal.Due.
RF Power Meter BOONTON 4531 130601 01/11/2003 01/10/2004
Power Sensor Agilent 8481A 2702A61366 3/16/2003 3/15/2004
low loss cable Huber + Suhner | Sucoflex 104 N/A N/A N/A

8.4 Test Results:

Reading | Cable Output Output Power | Limit
Channel| Power L oss Power (W) (W) Result
(dBm) (dB) (dBm)
Low 10.58 2.50 13.08 0.02032 1 PASS
Mid 10.65 2.50 13.15 0.02065 1 PASS
High 10.60 2.50 13.10 0.02042 1 PASS
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OUTPUT POWER Width Test Data CH-L ow
¥ Agilent 16:44:53  Jun 26, 2003 Freq/Channel

Center Freqg

Ch Freq 2.412 GHz Trig Free 5 41 ZARARA GH=

Channel Pawer | ] ]
Center 2.412000000 GH=z Start Freg

2 4BZA0AE GHz

Fef 11.55 dBm sFtten S6 4B

#Paak =  — T T T r Stop Freg
L e ] — T 2422088988 GHz

1k
1 CF Step
2 HBARGAEE MMz
Huta Man

Freq Offset

Cantar 2412 B8 GHz Snan 20 MHz B g@nEeaad Hz

#fleg BW 1 MHz MHZz Swesp 1 ms (601 o

: Signal Track
Channal Fower Power Spectral Density |y Off

18.58 dBm /18.0008 MH=z -61.97 dBm/Hz

File Operation Status. A:“SCRENZ60.G6IF file saved

OUTPUT POWER Test Data CH-Mid

v Agllent 1644226 Jun 26, 2003 Freg/Channel

Ch Freq 2.437 Gz Trig Fres| . omier Frag

Channel Fawer [ 1 ]
Center 2.437000000 GH=z Start Fregq

2 42700988 GHz
Fef 11.55 dB sFtten S5 dB
#Faalk A ' B =T ] T T 7 T Stop Freq
Lo = L — 2 44703988 GHz

1k
CF Step
2 HBAAEAEE MMz
Huro Man

Freq Offset
A_AR@ERsand Hz

Centar 2437 88 GHz Span 28 MHz
#fes BH 1 MHz Svesp 1 ms (681 oEs)

: Signal Track
Channel Power Power Spectral Density | 0ff

18.65 dBm /18.0008 MH=z -61.980 dBm/Hz

Unable to save file
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OUTPUT POWER Test Data CH-High
v Agilent 16142202 Jun 2h, 2003 Trace
Ch Freq o.462 GHz Trig Free 3 T"“g
Channel Pover ]
Start 2.452000000 GHz e
Fef 11.55 dBm sHttan A6 dB
I-P-:--.I. 1 ] L T : 1 I I ] [ Hax Hold
[i5e] T S
18 .
e Min Hold
View
Start 2452 B8 GHz Stop 2472 B8 GHz
fias BH 1 MHz Swesp 1 ms (6O prs)
Blank

Channal Fower Power Spectral Density

18.60 dBm /18.0008 MH=z -61.95 dBm/Hz

File Operation Status. C:WS5CREMZ56.GIF file saved
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9. 100KHz BANDWIDTH OF BAND EDGES MEASUREMENT

9.1 Standard Applicable

According to § 15.247(c), in any 100 KHz bandwidth outside the frequency bands in which the

spread spectrum intentional radiator in operating, the radio frequency power that is produced by
the intentional radiator shall be at least 20dB below that in the 100K Hz bandwidth within the band
that contains the highest level of the desired power, In addition, radiated emissions which fal in
the restricted bands, as defined in § 15.205(a), must also comply with the radiated emission

limits specified in15.209(a).

9.2 Measurement Procedure
1. Placethe EUT on thetable and set it in transmitting mode.

2.  Remove the antennafrom the EUT and then connect alow |oss RF cable from the antenna
port to the spectrum analyzer.

Set center frequency of spectrum analyzer = operating frequency.

Set the spectrum anadyzer as RBW, VBW=100KHz, Center Freq. 2.39GHz, 2.4835GHz,
Span=100MHz, Sweep = auto.

Mark Peak ,2.4GHz and 2.4835GHz and record the max. level.
Repeat above procedures until all frequency measured were compl ete.

9.3 Measurement Result

Refer to attach spectrum analyzer data chart.

9.4 Measurement Equipment Used:

SQUIPMENT | MFR | ModelNo. | Serial No. |LAST CAL.| Cal.Due

Spectrum Analyzer Advantest R3182 110600647 11/16/2002 11/15/2003

Spectrum Analyzer R&S FSP30 1093.4495.30 07/23/2002 07/22/2003
low loss cable Huber + Suhner |  Sucoflex 104 N/A N/A N/A
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10. Peak Power Spectral Density

10.1 Standard Applicable

According to § 15.247(d), for direct sequence systems, the peak power spectra density

conducted from the intentional radiator to the antenna shall not be greater than 8 dBm in any 3kHz
band during any time interval of continuous transmission.

10.2 M easurement Procedure
1. Placethe EUT on the table and set it in transmitting mode.

2.  Remove the antenna from the EUT and then connect a low loss RF cable from the antenna
port to the spectrum analyzer.

Set the spectrum analyzer as RBW = 3KHz, VBW = 3KHz, Span = 300KHz, Sweep=100s
Record the max. reading.
Repesat above procedures until all frequency measured were compl ete.

10.3 M easur ement Result

CHANNE | Reading | CableLoss Density Limit Result
L dBm dB dBm dBm

L ow -16.56 2.50 -14.06 8 PASS

Mid -16.59 2.50 -14.09 8 PASS

High -16.17 2.50 -13.67 8 PASS

10.4 M easurement Equipment Used:

Sl MFR | Model No. | Serial No. |LAST CAL.| Cal.Due

Spectrum Analyzer Advantest R3182 110600647 11/16/2002 11/15/2003

Spectrum Analyzer R&S FSP30 1093.4495.30 07/23/2002 07/22/2003
low loss cable Huber + Suhner| Sucoflex 104 N/A N/A N/A
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Power Density Test Data CH-High
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11. ANTENNA REQUIREMENT
11.1 Standard Applicable

For intentional device, according to § 15.203, an intentiona radiator shall be designed to ensure
that no antenna other than furnished by the responsible party shall be used with the device.

And according to 8 15.247(4)(i), if transmitting antennas of directional gain greater than 6dBi are

used the power shal be reduced by the amount in 1dB that the directiona gain of the antenna
exceeds 6 dBi.

11.2 Antenna Connected Construction

The directional gains of antenna used for transmitting is 1.196 dBi, the antenna is soldered onto
the PCB board and equipped with no user-serviceable connector.

Please see Antenna Specification for details.
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12. RF Exposure
12.1 Standard Applicable

According to § 15.247(b)(4) and § 1.1307(b)(1), systems operating under the provisions of this

section shall be operated in a manner that ensure that the public is not exposed to radio frequency
energy level in excess of the Commission’sguideline.

Thisdeviceis classed as a Mobhile Device.

Accordingto § 1.1310and § 2.1093 RF exposureis calculated.

Limits for Maximum Permissive Exposure (MPE)

Frequency Range | ElectricField | Magnetic Field Power Density Averaging Time
(MH2) Strength (V/m) | Strength (A/m) (mW/cm?) (minute)
Limitsfor General Population/Uncontrolled Exposure

0.3-1.34 614 1.63 *(100) 30
1.34-30 824/f 2.19/f *(180/f?) 30
30-300 275 0.073 0.2 30
300-1500 / / F/1500 30
1500-15000 / / 1.0 30

F = frequency in MHz
* = Plane-wave equipment power density

M PE Prediction
Not applicable.
MPE calculation is not applicable to address portable RF exposure requirement.
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