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with

47 CFR FCC Part 15 Subpart C

PRODUCT NAME
BRAND NAME
MODEL NAME :

APPLICANT :

MANUFACTURER :

I HEREBY CEeRTIFY THAT:

Wireless LAN PCI 802.11a/b/g Adapter
LITE-ON, HP

WN5401A, WN5401A-H1

LITE-ON TECHNOLOGY CORP.

2F, No. 6, Lane 359, Sec. 2, Chung-Shan Rd., Chung-Ho,
Taiwan, R.O.C.

DONGGUAN G-COM COMPUTER CO., LTD.

1st Row Yin Shan Rd., Yin Hwu Industrial Area, Qingxi Town,
Dong Guan City, Guang Dong, China

The measurements shown in this test report were made in accordance with the procedures given in ANSI

C63.4-2003 and all test are performed according to 47 CFR FCC Part 15 Subpart C. Testing was carried

out on Mar 03, 2005 at SPORTON International Inc. LAB.

Dr. Alan Lane
Vice General Manager
Sporton International Inc.
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1. General Description of Equipment under Test

1.1. Applicant

LITE-ON TECHNOLOGY CORP.
2F, No. 6, Lane 359, Sec. 2, Chung-Shan Rd., Chung-Ho, Taiwan, R.O.C.

1.2. Manufacturer

DONGGUAN G-COM COMPUTER CO,, LTD.
1st Row Yin Shan Rd., Yin Hwu Industrial Area, Qingxi Town, Dong Guan City, Guang Dong, China

1.3. Basic Description of Equipment under Test

This product is a Wireless LAN PCI Adapter with 802.11a/b/g wireless solution. The technical data has been
listed on section “ Features of Equipment under Test ”. 4 types of antenna were filed in this project.

1.4. Features of Equipment under Test

Items Description

DSSS (CCK/DQPSK / DBPSK)
OFDM (64QAM / 16QAM / DQPSK / DBPSK)

Type of Modulation

Number of Channels 11
Frequency Band 2412MHz ~ 2462 MHz
Carrier Frequency See section 1.6 for details

1,2, 5.5, 11 Mbps — DSSS

Data Rate 6. 12,18, 24,36, 48, 54, 108 Mbps - OFDM
Channel Bandwidth 11.7 MHz (DSSS), 32.1 MHz (OFDM)
Max. Conducted Output Power DSSS : 20.5dBm ; OFDM : 19.8 dBm
Antenna Type See section 1.5 for details

Communication Type Half-Duplex

Testing Duty Cycle 100.00%

Power Rating (DC/AC, Voltage) 5 VDC from host

Test Power Source 110.00V AC (host)
Temperature Range (Operating) -10 ~ 55 °C
SPORTON International Inc. Page No.  : 10f 101
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1.5. Antenna Description
No. Brand Name Model Name Antenna Type Antenna Connector |Gain (dBi)
1 JOYMAX Embedded(Internal) Patch Monopole UFL 2.50
2 JOYMAX Swivel(External) Dipole Antenna Revise-SMA 2.00
3 JOYMAX Flying Lead(External) Dipole Antenna Revise-SMA 3.00
4 JOYMAX Portable(External) Dipole Antenna Revise-SMA 3.00

1.6. Table for Carrier Frequencies

Channel | Frequency | Channel | Frequency | Channel | Frequency | Channel | Frequency
01 2412 MHz 05 2432 MHz 09 2452 MHz - -
02 2417 MHz 06 2437 MHz 10 2457 MHz - -
03 2422 MHz 07 2442 MHz 11 2462 MHz - -
04 2427 MHz 08 2447 MHz - - - -

SPORTON International Inc.

TEL : 886-2-2696-2468
FAX : 886-2-2696-2255
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2. Test Configuration of the Equipment under Test

2.1. Connection Diagram of Test System

EUT

Monitor

Antenna

Speaker PC

Kevboard

2.2. The Test Mode Description

A soft AP program will be accompanied with the product.

For DSSS modulation, CCK (11 Mbps) is the worst case on all test items.

For OFDM modulation, BPSK (6 Mbps) is the worst case on all test items.

According to ANSI C63.4-2003: IF frequency range of EUT is more than 10 MHz, we have to test the

lowest, middle and highest channels of EUT.

5. Spurious emission below 1GHz is independent of channel selection and difference of modulation types. So
only channel 11 with OFDM modulation was tested.

6. AC conduction emission is independent of channel selection is difference of modulation types. So only
channel 11 with OFDM modulation was tested.

7. There are 4 antennas filed in this product, but antenna 2, 3 and 4 are in the same type (external dipole
antenna), so only antenna 4 with the largest gain and antenna 1 (internal patch antenna) were tested.

8. There are 3 test modes for spurious emission:

Mode 1: Internal Antenna (Embedded Patch Antenna)

Mode 2: External Antenna (Swivel Antenna)

Mode 3: HP assigned HP PC (Swivel Antenna)

PonN-~

SPORTON International Inc. Page No.  : 3 of 101
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2.3. Description of Test Supporting Units

Support unit Brand Model No. Serial No. FCCID Data cable (m)
PC HP DTPC-16 SP0002 DoC -

Monitor VIEWSONIC |VCDTS21553-3P SP0007 DoC 1.7

(PS2) Keyboard| LOGITECH Y-SJ17 SP0011 DoC 1.7

(PS2) Mouse LOGITECH M-BE58 SP0014 DoC 1.7

Printer EPSON STYLUGSE;(C;OLOR SP0019 DoC 1.35

Modem ACEEX DM141 SP0019 IFAXDM141 1.15
SPORTON International Inc. Page No.  : 4 of 101
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3. General Information of Test

3.1. Test Facility

Test Site Location : No. 52, Hwa Ya 1st Rd., Hwa Ya Technology Park, Kwei-Shan Hsiag, Tao
Yuan Hsien, Taiwan, R.O.C.
. TEL 886-3-327-3456
: FAX 886-3-318-0055
Test Site No : 03CHO3-HY / THO1-HY / CO04-HY

3.2. Standards for Methods of Measurement

Here is the list of the standards followed in this test report.
ANSI C63.4-2003
47 CFR FCC Part 15 Subpart C

3.3. DoC Statement

This EUT is also classified as a device of computer peripheral Class B which DoC has to be followed. It has
been verified according to the rule of 47 CFR part 15 Subpart B, and found that all the requirements has been
fulfilled.

3.4. Frequency Range Investigated
Radiated emission test: from 30 MHz to 10th carrier harmonic

3.5. Test Distance

The test distance of radiated emission (30MHz~1GHz) test from antenna to EUT is 3 M.
The test distance of radiated emission (1GHz~10th carrier harmonic) test from antenna to EUT is 3 M.

3.6. Test Software

During testing, Channel & Power Controlling Software: This was provided by the manufacturer and is able to
let the test engineer select the operating channel as well as the RF output power. The parameters for channel
selection is trying to offer the test engineer the ability to fix the operating channel for testing, both normal data
and continuously transmitting modes are allowed, and that for RF output power selection is for the setting of
RF output power expected by the customer and is going to be fixed on the firmware of the final end product.

SPORTON International Inc. Page No.  :5o0f 101
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Power Parameter Table
Software Version ART

Normal Function
Power Set Ch01/DSSS 21/ TX Power
Power Set Ch06 / DSSS 21/ TX Power
Power Set Ch11 / DSSS 19.5/ TX Power
Power Set ChO1/OFDM |18/ TX Power
Power Set Ch06 / OFDM |19/ TX Power
Power Set Ch11 / OFDM 18 / TX Power
Turbo Function
Power Set Ch06 / OFDM |19/ TX Power(
IP Address of EUT ART \ID=2062

SPORTON International Inc. Page No.  : 6 of 101
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4. List of Measurements

4.1. Summary of the Test Results

FCC ID: PPQWN5401A
Issued on Mar. 09, 2005

Report No.: FR522506

Applied Standard: 47 CFR FCC Part 15 Subpart C
Paragraph | FCC Section Description of Test Result
5.1 15.247(a)(2) 6dB Spectrum Bandwidth Pass
5.2 15.247(b)(3) Maximum Peak Conducted Output Power Pass
5.3 15.247(e) Peak Power Spectral Density Pass
5.4 15.247(d) Band Edges Emission Pass
5.5 15.207 AC Power Line Conducted Emission Pass
5.6 15.247(d) Spurious Radiated Emission Pass
5.7 15.203/15.247(b)/(c) | Antenna Requirement Pass
58 2.1091 Maximum Permissible Exposure Pass

SPORTON International Inc.

TEL : 886-2-2696-2468
FAX : 886-2-2696-2255

Page No. :70f101
Issued Date : Mar. 09, 2005
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5. Test Result

5.1. Test of 6dB Spectrum Bandwidth
5.1.1. Applicable Standard

Section 15.247(a)(2): For digital modulation systems, the minimum 6 dB bandwidth shall be at least 500 kHz.
5.1.2. Measuring Instruments

Item 18 of the table is on section 6.

5.1.3. Description of Major Test Instruments Setting

e Spectrum Analyzer - R&S FSP30
Attenuation - Auto
Center Frequency  : 2412 MHz / 2437 MHz / 2462 MHz
Span Frequency - > 6dB Bandwidth
RB : 100 kHz
VB ;100 kHz
Detector © Peak
Trace . Max Hold
Sweep Time © Auto

5.1.4. Test Procedures

1. The transmitter output was connected to the spectrum analyzer through an attenuator.

2. Set RBW of spectrum analyzer to 100KHz and VBW to 100KHz.Trace to Max hold and Detector PK.
3. The spectrum width with level higher than 6dB below the peak level.

4. Repeat above 1~3 points for the middle and highest channel of the EUT.

5.1.5. Test Setup Layout

Spectrum Analayzer EUT

5.1.6. Test Criteria

All test results complied with the requirements of 15.247(a)(2). Measurement Uncertainty is 1x10°.

SPORTON International Inc. Page No.  : 8 of 101
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5.1.7. Test Result

Normal Function
Temperature: 26°C
Relative Humidity: 64%

Duty Cycle of the Equipment During the Test: 100.00%
Test Engineer: Bunny Yao

Normal Mode

Modulation Channel Frequency 6dB Bandwidth Min. Limit
Type No. (MHz) (MHz2) (MHz)
DSSS 01 2412 MHz 11.56 0.5
DSSS 06 2437 MHz 11.12 0.5
DSSS 11 2462 MHz 11.72 0.5
OFDM 01 2412 MHz 16.35 0.5
OFDM 06 2437 MHz 16.40 0.5
OFDM 11 2462 MHz 16.20 0.5

Turbo Mode

Modulation Channel Frequency 6dB Bandwidth Min. Limit
Type No. (MHz) (MHz2) (MHz)
OFDM 06 2437 MHz 32.1 0.5

SPORTON International Inc.

TEL : 886-2-2696-2468
FAX : 886-2-2696-2255

Page No. :9of 101
Issued Date : Mar. 09, 2005
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Turbo Mode
Modulation Type: OFDM (Channel 06) :

@ “RBW 100 kHz Delta 1 [T1 ]

*VBW 100 kHz 1.06 dB
Ref 20 dBm *Att 30 dB *SWT 500 ms 32.100000000 MHz
20 Marker| 1 [T1 ]
-2117 dBm
L 10 2| 421240000 GH
1 PY D1 3.76| dB
V1Ew] W A I | | |

B 1 | .
10

L ',
WW WW““’\) PRN

--40

—-50.

60

L-70

F2
F1
-80
Center 2.43704 GHz 5 MHz/ Span 50 MHz
Date: 26.JAN.2005 19:00:24
SPORTON International Inc. Page No. : 10 of 101
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Normal Mode
Modulation Type: DSSS (Channel 01) :
@ *RBW 100 kHz Delta 1 [T1 ]

*VBW 100 kHz -0.28 dB
Ref 20 dBm *Att 30 dB *SWT 500 ms 11.560000000 MHz
20 Marken| 1 [T1 ]
3179 dBm
10 2l 406320000 _GH
DI 5-83 {Bm WNN
— o ﬁWJ\MWW W’N\/\”"‘N\\
TE S ',3‘}] " ML

//W M\,\\'\.

™

—-30.
40
--50.
--60.
L 70
F
F1
-80
Center 2.412 GHz 2 MHz/ Span 20 MHz
Date: 26.JAN.2005 18:29:49
Modulation Type: DSSS (Channel 06) :
@ “RBW 100 kHz Delta 1 [T1 ]
“VBW 100 kHz -0.53 dB
Ref 20 dBm *Att 30 dB *SWT 500 ms 11.120000000 MHz
20 Marker| 1 [T1 ]
4[20 dBm
=10 B+—9-32HBn 2| 431320000 GH
L WA/\/JA,/\I‘WJ\—M,M L
Dzjv}wé#w
ME |, Ny

1o - W\'\\«
4 N,

30

L-40

--50.

60

L-70

F1
-80

Center 2.437 GHz 2 MHz/ Span 20 MHz

Date: 26.JAN.2005 18:32:28
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Modulation Type: DSSS (Channel 11) :
® “RBW 100 kHz Delta 1 [T1 ]
“VBW 100 kHz -0.02 dB
Ref 20 dBm *Att 30 dB “SWT 500 ms 11.720000000 MHz
20 Marken| 1 [T1 ]|
3126 dBm
10 s e 2| 456160000 GH
i MMAAA AN A i 1l
o2 gpaartehf ") P et
VIEVRIN A/,\ﬂ \A‘v‘\,\\’\
o /] N,
4 ™
PRN
-30.
40
50
--60:
-70
F2
F1
-80
Center 2.462 GHz 2 MHz/ Span 20 MHz
Date: 26.JAN.2005 18:34:30
Modulation Type: OFDM (Channel 01) :
@ *RBW 100 kHz Delta 1 [T1 ]
“VBW 100 KHz 1.29 dB
Ref 20 dBm “Att 30 dB “SWT 500 ms 16.350000000 MHz
20 Marker| 1| [T1 ]I
-1({12 dBm
10 2403350000 GH
D1 4.p7| dBmp

VIEWEE PN D2L_!_,7.£'MWIJ\AAH ...Aﬂ..m., .lAAA,.W "lvl\ﬁA\gdA. ¢1
|-10 1\k1«\
AM“// M\

|--30

|--40

|--50

--60

L-70

F1
-80

Center 2.412 GHz 2.5 MHz/ Span 25 MHz

Date: 26.JAN.2005 18:39:53
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Modulation Type: OFDM (Channel 06) :

*“RBW 100 kHz
*VBW 100 kHz

Delta 1 [T1 ]
-0.66 dB

Ref 20 dBm *Att 30 dB *SWT 500 ms 16.400000000 MHz
20 Marker| 1| [T1 ]I
-1{03 dBm
-10. 2| 423350000 _GH
D1 4.3 dBm
(VIE Lo L uu\n.lh AKﬂMAn\AIM“Mu \ ,I-AA.M
D2["=[X- 7" dBm

‘““n“"“"‘\ﬁi

N

M Ay
Uy

|--30

i

|--40

|--50

[--60

F1
-80

Center 2.437 GHz

Date: 26.JAN.2005 18:42:06

Modulation Type: OFDM (Channel 11) :

2.5 MHz/

*RBW 100 kHz
*VBW 100 kHz

Span 25 MHz

Delta 1 [T1 ]
-0.69 dB

Ref 20 dBm “Att 30 dB *SWT 500 ms 16.200000000 MHz
20 Marker| 1 [T1 ]
-0 08 dBm
L 10 2|. 453850000 GH
D1 4.po, dBi
o d&«unmn wallpalegnle, Al gallagn L
D2NL .71 dB s

el g
S ﬂ

pY

--30

-0

--50

--70

F1
-80

Center 2.462 GHz

Date: 26.JAN.2005 18:44:03

2.5 MHz/

Span 25 MHz

SPORTON International Inc.
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5.2. Test of Maximum Peak Conducted Output Power
5.2.1. Applicable Standard

Section 15.247(b)(3): The maximum peak output power shall not exceed 1 watt (30dBm). Except as shown
below, if transmitting antennas of directional gain greater than 6 dBi are used the peak output power from the
intentional radiator shall be reduced below the above stated values by the amount in dB that the directional
gain of the antenna exceeds 6 dBi.

5.2.2. Measuring Instruments
Iltem 19, 21 of the table are on section 6.

5.2.3. Test Procedures and Test Instruments Setting

1. The transmitter output was connected to the peak power meter through an attenuator.
2. Peak power meter parameter set to auto attenuator and filter is the same as.
3. Repeated the 1 for the middle and highest channel of the EUT.

5.2.4. Test Setup Layout

Power Meter EUT

5.2.5. Test Criteria

All test results complied with the requirements of 15.247(b)(3). Measurement Uncertainty is 1.5dB.
5.2.6. Test Result of Conducted Power

Normal Function

Temperature: 26°C

Relative Humidity: 64%

Duty Cycle of the Equipment During the Test: 100.00%
Test Engineer: Bunny Yao

Normal Mode

Modulation Channel Frequency Output Power Limits

Type No. (MHz) (dBm) (dBm)

DSSS 01 2412 MHz 20.20 30

DSSS 06 2437 MHz 20.50 30

DSSS 11 2462 MHz 19.50 30

OFDM 01 2412 MHz 19.80 30

OFDM 06 2437 MHz 19.70 30

OFDM 11 2462 MHz 19.10 30
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Turbo Mode
Modulation Channel Frequency Output Power Limits
Type No. (MHz) (dBm) (dBm)
OFDM 06 2437 MHz 19.50 30
5.2.7. Test Result of EIRP Power
Normal Function
Temperature: 26°C
Relative Humidity: 64%
Duty Cycle of the Equipment During the Test: 100.00%
Test Engineer: Bunny Yao
Normal Mode
Antenna| Gain Modulation Channel Frequency Power Limits
No. (dBi) Type No. (MHz2) (dBm) (dBm)
1 2.50 DSSS 01 2412 MHz 22.70 36
1 2.50 DSSS 06 2437 MHz 23.00 36
1 2.50 DSSS 11 2462 MHz 22.00 36
1 2.50 OFDM 01 2412 MHz 22.30 36
1 2.50 OFDM 06 2437 MHz 22.20 36
1 2.50 OFDM 11 2462 MHz 21.60 36
2 2.00 DSSS 01 2412 MHz 22.20 36
2 2.00 DSSS 06 2437 MHz 22.50 36
2 2.00 DSSS 11 2462 MHz 21.50 36
2 2.00 OFDM 01 2412 MHz 21.80 36
2 2.00 OFDM 06 2437 MHz 21.70 36
2 2.00 OFDM 11 2462 MHz 21.10 36
3 3.00 DSSS 01 2412 MHz 23.20 36
3 3.00 DSSS 06 2437 MHz 23.50 36
3 3.00 DSSS 11 2462 MHz 22.50 36
3 3.00 OFDM 01 2412 MHz 22.80 36
3 3.00 OFDM 06 2437 MHz 22.70 36
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Antenna| Gain Modulation Channel Frequency Power Limits
No. (dBi) Type No. (MHz) (dBm) (dBm)
3 3.00 OFDM 11 2462 MHz 22.10 36
4 3.00 DSSS 01 2412 MHz 23.20 36
4 3.00 DSSS 06 2437 MHz 23.50 36
4 3.00 DSSS 11 2462 MHz 22.50 36
4 3.00 OFDM 01 2412 MHz 22.80 36
4 3.00 OFDM 06 2437 MHz 22.70 36
4 3.00 OFDM 11 2462 MHz 22.10 36
Turbo Mode
Antenna| Gain Modulation Channel Frequency Power Limits
No. (dBi) Type No. (MHz) (dBm) (dBm)
1 2.50 OFDM 01 2412 MHz 22.00 36
2 2.00 OFDM 01 2412 MHz 21.50 36
3 3.00 OFDM 01 2412 MHz 22.50 36
4 3.00 OFDM 01 2412 MHz 22.50 36
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5.3. Test of Peak Power Spectral Density
5.3.1. Applicable Standard

Section 15.247(e): For digital modulation systems, the peak power spectral density conducted from the
intentional radiator to the antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval
of continuous transmission.

5.3.2. Measuring Instruments
Item 18 of the table is on section 6.

5.3.3. Description of Major Test Instruments Setting

e Spectrum Analyzer : R&S FSP30

Attenuation - Auto

Center Frequency : 2412 MHz / 2437 MHz / 2462 MHz
Span Frequency - 1.5MHz

RB : 3kHz

VB : 30 kHz

Detector : Peak

Trace . Max Hold

Sweep Time - 500s

5.3.4. Test Procedures

The transmitter output is connected to the spectrum analyzer through an attenuator.

Set RBW of spectrum analyzer to 3kHz and VBW to 30kHz. Set Detector to Peak, Trace to Max Hold.
Mark the frequency with maximum peak power as the center of the display of the spectrum

Set the span to 1.5MHz and the sweep time to 500s and record the maximum peak value.

5. Repeated the 1~4 for the middle and highest channel of the EUT.

oD~

5.3.5. Test Setup Layout

Spectrum Analayzer EUT

5.3.6. Test Criteria

All test results complied with the requirements of 15.247(e). Measurement Uncertainty is 1.5dB.
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5.3.7. Test Result

Normal Function

Temperature: 26°C

Relative Humidity: 64%

Duty Cycle of the Equipment During the Test: 100.00%
Test Engineer: Bunny Yao

Normal Mode

Modulation Channel Frequency Power Density Limits
Type No. (MHz) (dBm) (dBm)
DSSS 01 2412 MHz -2.96 8
DSSS 06 2437 MHz -2.73 8
DSSS 11 2462 MHz -3.96 8
OFDM 01 2412 MHz -0.45 8
OFDM 06 2437 MHz 0.16 8
OFDM 11 2462 MHz -0.05 8

Turbo Mode

Modulation Channel Frequency Power Density Limits

Type No. (MHz) (dBm) (dBm)
OFDM 06 2437 MHz -0.89 8
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Turbo Mode
Modulation Type: OFDM (Channel 06) :
® *RBW 3 kHz Marker 1 [T1 ]
“VBW 30 kHz -0.89 dBm
Ref 20 dBm “Att 30 dB *SWT 500 s 2.437040000 GHz
20 l
L 10
1 PK]
1EW| o
L -10
| 20 MMWW M
MW’U"N W o
L -30
L -40
50
L-60.
L-70.
-80
Center 2.43704 GHz 150 kHz/ Span 1.5 MHz
Date: 26.JAN.2005 18:57:19
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Normal Mode

Modulation Type: DSSS (Channel 01) :

® “RBW 3 kHz Marker 1 [T1 ]
“VBW 30 kHz -2.96 dBm

Ref 20 dBm “Att 30 dB *SWT 500 s 2.412040000 GHz

20

£

-10.

ﬂﬂEﬁtLﬂuwndfkﬂdmivaAﬂﬁ4kﬂ“" l'ﬁdhj — guﬂb}‘.u m it l A *'A' A kn‘ﬁf' 4 i

—-20.

PRN

-30

50

--60.

70

-80
Center 2.41204 GHz 150 kHz/ Span 1.5 MHz

Date: 26.JAN.2005 18:19:56

Modulation Type: DSSS (Channel 06) :

® *RBW 3 kHz Marker 1 [T1 ]
*VBW 30 kHz -2.73 dBm

Ref 20 dBm “Att 30 dB *SWT 500 s 2.437040000 GHz

20

£

-10

=
m| o
=] =

hapt el oy s

--20

--30.

|-40

--50-

--60-

L-70

-80

Center 2.43704 GHz 150 kHz/ Span 1.5 MHz

Date: 26.JAN.2005 18:22:09
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Modulation Type: DSSS (Channel 11) :
® “RBW 3 kHz Marker 1 [T1 ]
“VBW 30 kHz -3.96 dBm
Ref 20 dBm *Att 30 dB *SWT 500 s 2.462040000 GHz
20 l
10
B
Wbyttt MWWW%M
—-20
PRN
30
--40
—-50
—-60
--70
-80
Center 2.46204 GHz 150 kHz/ Span 1.5 MHz
Date: 26.JAN.2005 18:23:26
Modulation Type: OFDM (Channel 01) :
@ “RBW 3 kHz Marker 1 [T1 ]
*VBW 30 kHz -0.45 dBm
Ref 20 dBm *Att 30 dB *SWT 500 s 2.412040000 GHz
20 II
10
1 PK]
1EW| o
L _20 M’\I N j
h“h&ﬂ}u \w\lﬂ~d PRN
L -30
-40
--50
--60
70
-80
Center 2.41204 GHz 150 kHz/ Span 1.5 MHz
Date: 26.JAN.2005 18:50:17
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Modulation Type: OFDM (Channel 06) :

Report No.: FR522506

£

PRN

@ “RBW 3 kHz Marker 1 [T1 ]
“VBW 30 kHz 0.16 dBm
Ref 20 dBm “Att 30 dB “SWT 500 s 2.437040000 GHz
20
10
O
=0 |, 3
L 20 %A\\W
--30
L —40
--50
- 60
--70
-80
Center 2.43704 GHz 150 kHz/ Span 1.5 MHz
Date: 26.JAN.2005 18:51:39
Modulation Type: OFDM (Channel 11) :
@ “RBW 3 kHz Marker 1 [T1 ]
*“VBW 30 kHz -0.05 dBm
Ref 20 dBm “Att 30 dB “SWT 500 s 2.462040000 GHz

20

-10.

El

=
T

m
=

-0

D

|--30

PRN

l--40

--50

--60

-80

Center 2.46204 GHz 150 kHz/

Date: 26.JAN.2005 18:53:06

Span 1.5 MHz
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5.4. Test of Band Edges Emission
5.4.1. Applicable Standard

Section 15.247(d): In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated 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. In
addition, radiated emissions that fall in the restricted bands, as defined in Section 15.205, must also comply

with the radiated emission limits specified in Section 15.209.

5.4.2. Measuring Instruments

Item 6~17 of the table is on section 6 for radiated measurement.
Item 18 of the table is on section 6 for conducted measurement.

5.4.3. Description of Major Test Instruments Setting

Spectrum Analyzer
Attenuation

Center Frequency
Span Frequency
RB

VB

Detector

Trace

Sweep Time

Spectrum Analyzer
Attenuation

Center Frequency
Span Frequency
RB

VB

Detector

Trace

Sweep Time

R&S FSP30 (Conducted Measurement)
Auto

2412 MHz / 2462 MHz

100MHz

100 kHz

100 kHz

Peak

Max Hold

Auto

R&S FSP40 (Radiated Measurement)
Auto

2412 MHz / 2462 MHz

100MHz

1 MHz for PK value / 1 MHz for AV value
1 MHz for PK value / 10 Hz for AV value
Peak

Max Hold

Auto

5.4.4. Test Procedures and Test Instruments Setting

Conducted Measurement

1. The transmitter is set to the lowest channel.

2. The transmitter output was connected to the spectrum analyzer via a cable and cable loss is used as the
offset of the spectrum analyzer.

3. Set both RBW and VBW of spectrum analyzer to 100KHz with convenient frequency span including
100MHz bandwidth from lower band edge. Then detector set to peak and max hold this trace.
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4. The lowest band edges emission was measured and recorded.

5. The transmitter set to the highest channel and repeated 2~4.

Radiated Measurement

1. Configure the EUT according to ANSI C63.4.

2. The turntable was rotated by 360 degrees to determine the position of the highest radiation.

3. The height of the broadband receiving antenna was varied between one meter and four meters above
ground to find the maximum emission field strength of both horizontal and vertical polarization.

4. For band edge emission, the antenna tower was scan (from 1 M to 4 M) and then the turn table was
rotated (from 0 degree to 360 degrees) to find the maximum reading.

5. For band edge emission in restriction bands, use 10Hz VBW and 1MHz RBW for reading under AV and
use 1TMHz VBW and 1 MHz RBW for reading under PK.

5.4.5. Test Setup

Radiated Method
RX Antenna

Metal Full Soldered Ground Plane

Spectrum Analyzer
/Receiver oo

Conducted Method

Spectrum Analayzer EUT
5.4.6. Test Criteria

All test results complied with the requirements of 15.247(d). Measurement Uncertainty is 1x10™.
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5.4.7. Test Result of Radiated Emission

Temperature: 26°C

Relative Humidity: 64%

Duty Cycle of the Equipment During the Test: 100.00%
Test Engineer: Bunny Yao

Mode 1

Normal Mode

Modulation Test Freq. Level* Margin Limit Trace
Type Channel (MHz) (dBuV/m) (dB) (dBuV/m) (PK/AV)
DSSS 01 2384.29 63.26 -74.00 74 PK
DSSS 01 2384.29 47.39 -54.00 54 AV
DSSS 1 2488.22 56.65 -74.00 74 PK
DSSS 11 2488.22 46.91 -54.00 54 AV
OFDM 01 2389.99 70.54 -74.00 74 PK
OFDM 01 2389.99 50.11 -54.00 54 AV
OFDM 1 2483.66 69.96 -74.00 74 PK
OFDM 11 2483.66 49.69 -54.00 54 AV

Level*: The max field strength in the restricted bands.

Turbo Mode
Modulation Test Freq. Level* Margin Limit Trace
Type Channel (MHz) (dBuV/m) (dB) (dBuV/m) (PK/AV)
OFDM 06 2389.99 67.41 -74.00 74 PK
OFDM 06 2389.99 49.52 -54.00 54 AV
OFDM 06 2483.66 67.16 -74.00 74 PK
OFDM 06 2483.66 50.04 -54.00 54 AV

Level*: The max field strength in the restricted bands.
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Mode 2
Normal Mode
Modulation Test Freq. Level* Margin Limit Trace

Type Channel (MHz) (dBuV/m) (dB) (dBuV/m) (PK/AV)
DSSS 01 2389.99 57.27 -74.00 74 PK
DSSS 01 2389.99 47.22 -54.00 54 AV
DSSS 11 2489.17 62.46 -74.00 74 PK
DSSS 11 2489.17 52.17 -54.00 54 AV
OFDM 01 2389.99 73.83 -74.00 74 PK
OFDM 01 2389.99 52.09 -54.00 54 AV
OFDM 11 2483.66 70.39 -74.00 74 PK
OFDM 11 2483.66 50.36 -54.00 54 AV

Level*: The max field strength in the restricted bands.

Turbo Mode
Modulation Test Freq. Level* Margin Limit Trace
Type Channel (MHz) (dBuV/m) (dB) (dBuV/m) (PK/AV)
OFDM 06 2389.99 62.76 -74.00 74 PK
OFDM 06 2389.99 48.15 -54.00 54 AV
OFDM 06 2483.66 70.52 -74.00 74 PK
OFDM 06 2483.66 50.97 -54.00 54 AV

Level*: The max field strength in the restricted bands.
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5.4.8. Test Result of Conducted Emission
Normal Mode

Modulation Type: DSSS (Channel 01) :

@ *RBW 100 kHz Delta 2 [T1 ]

“VBW 100 kHz -30.79 dB
Ref 20 dBm *Att 30 dB “SWT 500 ms -18.600000000 MHz
20 Marker| 1 [T1 ]
7,48 dBm
| 10. 2| 41%600000 GH
D1 7.48 dBm Y

= |, PN
[

D2 -12.52 dBm /

r P
/

|--60.

|--70

F
-80
Center 2.381 GHz 10 MHz/ Span 100 MHz
Date: 26.JAN.2005 18:14:46
Modulation Type: DSSS (Channel 11) :
@ *RBW 100 kHz Delta 1 [T1 ]
“VBW 100 kHz -48.90 dB
Ref 20 dBm “Att 30 dB “SWT 500 ms 21.800000000 MHz
20 Marker| 1 [T1 ] .
8160 dBm

24612800000 GH.

D¥ 8.6 |[dBm

)
i

| _50. Mn [ s s |
ARG PES VLT OV VT T Y
| -60
70
F1
-80
Center 2.499 GHz 10 MHz/ Span 100 MHz
Date: 4 _MAR.2005 17:48:59
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Modulation Type: OFDM (Channel 01) :

“RBW 100 kHz

Delta 2 [T1 ]

Report No.: FR522506

*VBW 100 kHz -24.75 dB
Ref 20 dBm *Att 30 dB *SWT 500 ms -13.600000000 MHz
20 Marker| 1 [T1 ]|
4|15 dBm
10 2| 412400000 cuz | M
1

D1 4.15 dBm v
B LR

10 [

D2 -15.85 dBm J
[ 2o iy Yy
v
“*thx PRN

--30

| 40 M

| .c0 " | T )| ‘LAMNVM”

--60

--70

=

-80

Center 2.38 GHz 10 MHz/ Span 100 MHz
Date: 26.JAN.2005 18:48:13

Modulation Type: OFDM (Channel 11) :

®

Ref 20 dBm “Att 30 dB

“RBW 100 kHz
*VBW 100 kHz
“SWT 500 ms

Delta 2 [T1 ]
-36.81
20.800000000

dB
MHz

20

Marker| 1 [T1 |
4

21 463200

65
NOQ

dBm
GH

D1 4

Bm.

[ 1 o sk
Pz

N

PRN

L 40

[

AL
g

L-70

F1

-80

Center 2.497 GHz

Date: 26.JAN.2005 18:46:12

10 MHz/

Span 100 MHz

SPORTON International Inc.

TEL : 886-2-2696-2468
FAX : 886-2-2696-2255

Page No.
Issued Date

: 28 of 101
: Mar. 09, 2005



FCC ID: PPQWN5401A
Issued on Mar. 09, 2005

SPORTON LAB.

Turbo Mode
Modulation Type: OFDM (Channel 06) :

Report No.: FR522506

® “RBW 100 kHz Marker 2 [T1 ]
“VBW 100 kHz -32.32 dBm
Ref 20 dBm “Att 30 dB “SWT 500 ms 2.399640000 GHz
20 Marker| 1 [T1 ]
3|51 dBm
10 2| 434640000 GH.
1
D1 3.51 dBm L 2
VIEW I RN
l-10
D2 -[16.49 dBm J
L-20
PRN
|30 -
| 40 ud
|, P Ll AM
LS Baaland
-60
|-70
F1
-80
Center 2.38904 GHz 10 MHz/ Span 100 MHz
Date: 26.JAN.2005 19:09:25
Modulation Type: OFDM (Channel 06) :
® *RBW 100 kHz Marker 2 [T1 ]
*VBW 100 kHz -41.63 dBm
Ref 20 dBm “Att 30 dB *SWT 500 ms 2.484640000 GHz
20 Marker| 1 [T1 ]
3|73 dBm
| 10 2| 442040000 GH
1
L P 3.73 dBm
VIEW ' | |
L-10

D2 -16 _!\Z dBm
--20 ‘\'\J

PRN

L-40

%N‘ 2

Mg )

| -50 bt
--60
L -70
F1
-80
Center 2.47904 GHz 10 MHz/ Span 100 MHz

Date: 26.JAN.2005 19:07:37
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5.5. Test of AC Power Line Conducted Emission
5.5.1. Applicable Standard

Section 15.207: For a Low-power Radio-frequency Device is designed to be connected to the AC power line,
the radio frequency voltage that is conducted back onto the AC power line on any frequency or frequencies
within the band 150 kHz to 30 MHz shall not exceed below limits table.

Frequency QP Limit AV Limit
(MHz) (dBuV) (dBuV)
0.15~0.5 66~56 56~46
0.5~5 56 46
5~30 60 50

5.5.2. Measuring Instruments
Please reference item 1~5 in chapter 6 for the instruments used for testing.

5.5.3. Description of Major Test Instruments Setting

® Test Receiver : R&S ESCS 30
Attenuation : 10dB
Start Frequency : 0.15 MHz
Stop Frequency . 30 MHz
IF Bandwidth : 9KHz

5.5.4. Test Procedures

1. Configure the EUT according to ANSI C63.4.

2. The EUT has to be placed 0.4 meter far from the conducting wall of the shielding room and at least 80
centimeters from any other grounded conducting surface.

3. Connect EUT to the power mains through a line impedance stabilization network (LISN)

4. All the support units are connected to the other LISNs. The LISN should provide 50uH/ 50ohms coupling
impedance.

5. The frequency range from 150 KHz to 30 MHz was searched.

6. Use the Channel & Power Controlling software to make the EUT working on selected channel and
expected output power, then use the “H” Patter Generator software to make the supporting equipments
stay on working condition.

7. Set the test-receiver system to Peak Detect Function and Specified Bandwidth with Maximum Hold Mode.

8. The measurement has to be done between each power line and ground at the power terminal for each RF
channel. Only one RF channel has to be investigated since this test is independent with the RF channel
selection.
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5.5.5. Test Setup Layout

I &0 cm I
EUT
AC
Main
AC ™ Hon-Metallic Table
Main
AE
LISH Telecom Line ISH

Metal Full Soldered Ground Plane

5.5.6. Test Criteria

All test results complied with the requirements of 15.207. Measurement Uncertainty is 2.54dB.
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5.5.7. Test Result of Conducted Emission for CH 11 / 2462 MHz

= Modulation Type: OFDM

= Temperature: 26°C

- Relative Humidity: 64%

* Test Engineer: Bunny Yao

Line to Ground

50 Level (dBu¥) Date: 2005-03-03 Time: 11:36:30

CISPR/CHS/WCCI-B

CISPR/CHSWVCCI-B AW

/1

40
10
1B
[}
0.150.2 0.5 1 2 5 10 20 30
Frequency (MHz)
Over Limit BEead LISN Cable
Freq Lewel Limit Line Lewvel Factor Loss Remark
MH= dBulf dB dBulf dBulf dB dB
i 0.2%88450 42 47 -17. %0 027 42_09 006 0.32 QP
2 0.2%88450 42 21 -%_ 06 5027 41 %83 006 0.32 RBverage
3 0.36027T0 4120 -17.52 5HE_7T2 40_85 006 0.2% 0P
4 0_.360277T0 41.01 -7.71 48.72 40.66 006 0.2% RBverage
5 0.4202150 3% 33 -1% 11 57.44 39.01 0_0& 0.26 QP
6 0.4202150 3% 23 -%. 21 47 .44 3891 0._06 0.26 RAverage
? 1.024 3201 -13_99 4600 31 28 0.11 0.62 RAverage
8 1.024 35.44 -20.56 5600 31._71 0.11 0.62 QP
9 2.254 35.10 -20_90 56.00 31 74 0.132 0.23 QP
10 2.254¢ 3249 -13.51 46_00 32_13 0.13 0.23 RBverage
11 14.5%1 35.50 -24.50 &0.00 34 28 021 1.01 QP
12 14.5%1 30.21 -1%.79 50.00 2%.99 021 1.01 Rverage
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Neutral to Ground

50 Level (dBu'¥) Date: 2005-03-03 Time: 11:31:09

CISPRICHSVCCI-B

CISPR/ICHSWCCI-B AW

=/

10
] T
! 1
1}
0.150.2 0.5 1 2 3 10 20 30
Frequency {(MHz)
Ovrer Limit Read LISN Cable
Freq Level Limit Line Lewel Factor Loss Remark
MH= dBul dB dBul dBul dB dB
1 0.2999730 42_ 77 -17.47 60.24 42 34 011 0.32 QP
2 0.2999730 41.97 -8_.27 50.24 41.54 011 0.32 Average
3 0.3589320 40.7 -8.01 4875 40_34 011 0.29 RAverage
4 0_3589320 40_.7% -17.97 58.75 40_3% 011 0.29 QP
5 0.9620010 33.85 -12_.15 46.00 32_37 0.23 0.65 RAverage
& 0.9620010 326.09 -19.91 56.00 3521 0.23 0.65 QP
7 2.254 34.94 -21.06 56.00 3d1._4%8 0.23 0.22 QP
2 2.254 32.64 -13.26 46.00 32.1% 0.23 0.22 Average
2 14_ 211 30_.34 -29_ 66 &0_.00 2% 3228 0n_33 1.13 Op
i0 14 211 24_81 -25.1% 50.00 23 35 0n_33 1.13 Awverage
11 1%#_ 330 28%_87 -31.13 &0.00 2%_13 o_40 0.34 0P
12 1%_330 23_00 -27.00 50.00 22 26 o_40 0._34 Average
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5.5.8. Photographs of Conducted Emission Test Configuration

FRONT VIEW

REAR VIEW
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5.6. Test of Spurious Radiated Emission

5.6.1. Applicable Standard

5.6.2.

5.6.3.

5.6.4.

Section 15.247(d): In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated 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. In
addition, radiated emissions that fall in the restricted bands, as defined in Section 15.205, must also comply
with the radiated emission limits specified in Section 15.209.

Measuring Instruments

Please reference item 1~17 in chapter 6 for the instruments used for testing.

Description of Major Test Instruments Setting

Spectrum Analyzer - R&S FSP40
Attenuation - Auto

Start Frequency © 1000 MHz

Stop Frequency - 10th carrier harmonic
RB/VB : 1 MHz / 1MHz for Peak
RB/VB : 1 MHz / 10Hz for Average
Test Receiver - R&S ESCS 30
Attenuation - Auto

Start Frequency - 30 MHz

Stop Frequency - 1000 MHz

RB - 120 KHz for QP or PK

Test Procedures

. Configure the EUT according to ANSI C63.4.

The EUT was placed on the top of the turntable 0.8 meter above ground.

The phase center of the receiving antenna mounted on the top of a height-variable antenna tower was
placed 3 meters far away from the turntable.

Power on the EUT and all the supporting units.

The turntable was rotated by 360 degrees to determine the position of the highest radiation.

The height of the broadband receiving antenna was varied between one meter and four meters above
ground to find the maximum emission field strength of both horizontal and vertical polarization.

For each suspected emission, the antenna tower was scan (from 1 M to 4 M) and then the turntable was
rotated (from O degree to 360 degrees) to find the maximum reading.

. Set the test-receiver system to Peak or CISPR quasi-peak Detect Function with specified bandwidth under

Maximum Hold Mode.
For emission above 1GHz, use 1MHz VBW and RBW for peak reading. Then 1MHz RBW and 10Hz VBW
for average reading in spectrum analyzer.
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10.1f the emission level of the EUT in peak mode was 3 dB lower than the average limit specified, then testing
will be stopped and peak values of EUT will be reported, otherwise, the emissions which do not have 3 dB
margin will be repeated one by one using the quasi-peak method for below 1GHz and average method for
above the 1GHz. the reported.

11.For testing above 1GHz, the emission level of the EUT in peak mode was 20dB higher than average limit
(that means the emission level in peak mode also complies with the limit in average mode), then testing
will be stopped and peak values of EUT will be reported, otherwise, the emissions will be measured in
average mode again and reported.

5.6.5. Test Setup Layout

RX Antenna

Metal Full Soldered Ground Plane

Spectrum Analyzer
/Receiver oo

5.6.6. Test Criteria

All test results complied with the requirements of 15.247(d). Measurement Uncertainty is 2.26dB.
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5.6.7. Test Results for CH 11 / 2462 MHz (for emission below 1GHz)

Modulation Type: OFDM

Temperature: 26°C

Relative Humidity: 64%

Duty Cycle of the Equipment During the Test: 100.00%
* Test Engineer: Ted Chiu

Mode 1

(A) Polarization: Horizontal

- Level (dBuW/m) Date: 2005-01-19 Time: 22:44:02
FCC CLASS-B
| -5dB
I
30 2

T R

30 G4 98. 132. 166. 200
Frequency (MHz)

Ower Limit Bead Probe Cable Preamp Ant Table

Fregq Lewel Limit Line Lewel Factor Loss Factor PRemark Pos Pos

MHz d4dBu¥V/m dBE dBul/m dBulf dE dE dE CI deg

1 1Z6.320 24.86 -1l8.64 43.50 33.77 l2.E24 0.00 Z7.1§ Peak s e

z 147 _ 640 Z3.48 -E0_0Z 43.50 38.5F 1Z.06 0.00 Z7.10 Peak e g

e 154 EZ70 Z9.45 -14.05 43.50 44.33 1Z.E1 Q.00 Z7.09 Peak i =
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Level (dBuv/m)
&0

FCC ID: PPQWN5401A
Issued on Mar. 09, 2005

Report No.: FR522506

Date: 2005-01-19 Time: 22:30:40

FCC CLASS-B
H6dB

L

30 1

WP (WS %%

el 200 360, 520. 680, 840. 1000
Frequency (MHz)

Ower Limit Bead Probe Cable Preamp Ant Table

Freg Lewel Limit Line Lewvel Factor Loss Factor Remark Pos Paos

MHz dBul/m dBE dBuW/m dBulf fui] dE dE cm deq

1 337.600 27.85 -18.15 46.00 38.73 16.73 0.00 Z7.87 Peak B i
z 764 800 E3.90 -1lé.10 46.00 36.Z6 EZ1.48 0.00 Z7.84 Peak Lhats et
3 S1Z._000 Z8.33 -17.67 46.00 33.5% EF1.37 0.00 Z7.E3 Peak bty it
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(B) Polarization: Vertical
o Level (dBuV/m) Date: 2005-01-19 Time: 22:30:40
FCC CLASS-B.
rGdB_
|
i
30 1 2 3

M et e

=0 200 360, 520. 680, 540, 1000
Frequency (MHz)

Ower Limit Bead Probe Cable Preanp Ant Table

Freg Lewvel Limit Line Lewel Factor Loss Factor Remark Po=s Pos

MHz dBuV/m dE dBul m dEuY dE dE de cIn deg

1 337.8600 E7.85 -18.15 46.00 38.73 1673 0.00 z7.67 Peak e =

Z 7ed. B00 E3.90 -l6.10 4&6.00 36.EZ6 El.48 0.00 z7.84 Peak tatates =t

3 9lz.000 E8.32 -17.87 46.00 33.5% E1.437 0.00 z7.23 Peak bt gy
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- Level (dBuv/m) Date: 2005-01-19 Time: 22:50:02
FCC CLASS-B
| -6dB
|
30 1
2 3
-20
30 6. 98. 132. 166. 200
Frequency (MHz)
Owver Limit F=ad Probe Cabhle Preanp Ant Table
Freq Lewel Limit Line Lewel Factor Los=s Factor Remark Po= Paos
MH=z d4dBuV/m dE dBuW/m dEulr dE dE dB CI degr
. E9_9E0 EE5.E& -14.78 40.00 4E_88 2.80 0.00 z7.44 Peak = ——=
z 127_.750 E0O.60 -EE.20 43,50 3L5.47 1E.&7 0.00 z7.14 Peak e e
3 l4d 070 Z20.70 -22.80 43.50 3E5.50 1Z_31 0.00 27.11 Peak ctt g

Note:
Emission level (dBuV/m) = 20 log Emission level (uV/m)
Corrected Reading: Probe Factor + Cable Loss + Read Level - Preamp Factor = Level
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Mode 2
(A) Polarization: Horizontal
- Level (dBuv/m} Date: 2005-02-04 Time: 17:19:09
FCC CLASS-B
| -6dB
|
30
e 3
1
i 30 G, 98. 132. 166. 200
Frequency (MHz)
Owver Limit Dead Probe Cable Preanp Ant  Table
Freq Lewel Limit Line Lewel Factor Loss Factor Pemark Po=s Po=s
MHz dBul,/m dE dBul m dBul de de de f=i Y deg
1 86100 1O0.77 -2%_23 d40.00 3137 8_8% 0.00 30.0% Peak e =t
z 13&8_ 460 15_ 62 -Z7.88 43.50 33.83 1:_E6 a.00 30.77 Peak e et
ke 180.6Z0 13.98 -29_ 52 43.50 Z5.77 14_ 24 0.00 320.03 Peak o S
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it Level (dBuV/m) Date: 2005-02-04 Time: 18:11:35
FCC CLASS-B
HdB
-
|
30 3
1UWMM
=20
200 360, 520. 650, 540, 1000
Frequency (MHz)
Ower Limit Bead Probe Cable Preanp Ant Table
Freg Lewvel Limit Line Lewel Factor Los= Factor PRemark Pos Pos
MH= dBuW/m diB dBuV/m dBulr dB dE dEe CIL deg
1 £9g8.400 Z23.74 -EZ2.E6 46.00 34.50 Z0.33 0.00 21.0% Peak e =
Z £33.600 EZE.16 -E3.84 46.00 3E.3E E0_ED 0.00 20.6% Peak SRS el
3 83z.000 EZ6.89 -19.11 46.00 3E5.47 EZ1.84 0.00 320.4% Peak s e
SPORTON International Inc. Page No.  : 42 of 101
TEL : 886-2-2696-2468 Issued Date : Mar. 09, 2005

FAX : 886-2-2696-2255



FCC ID: PPQWNS5401A

Issued on Mar. 09, 2005 Report No.: FR522506
SPORTON LAB.
(B) Polarization: Vertical
Level (dBuW¥/m) Date: 2005-02-04 Time: 17:08:57
FCC CLASS-B
| -6dB
I
30
2 3
1 MW
=+l 30 64, 98. 132. 166. 200
Frequency (MHz)
Owver Limit Dead Probe Cable Preamp Ant  Table
Freq Lewel Limit Line Lewel Factor Loss Factor PRemark Pos Pos
MH=z dBu¥/m dBE dBuW/m dBuW dE dE dE cIm deg
A 114.8320 10.88 -3E.62 43.E50 30.03 11.13 o.00 3023 Peak e S
z 137.780 18.48 -2L5.02 43.50 36.70 1E.E4 o.00 30.76 Peak T ERe
a2 leb_830 17.81 -25.6% 43 E0 34.70 13_E3 o.00 320.1% Peak = ==
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it Level (dBuv/m) Date: 2005-02-04 Time: 18:09:29
FCC CLASS-B.
BdB
i,
L]
30 :

| 2 | LMo

= 200 360, 520. 640, &40, 1000
Frequency (MHz)

Owver Limit Bead Probe Cable Preamp Ant Table

Fregq Lewel Limit Line Lewel Factor Loss Factor PRemark Pos Pos

MH=z dBuV/m dE dBu¥/m dBu dE dE dE cm deqg

I: 429600 24.55 -Z1.45 46.00 38.64 16.56 0.00 320.65 Peak s S
z 589 200 24.53 -Z1.07 46.00 35.66 20036 0.00 31.0% Peak A crcf
3 83Z_000 30.11 -15.8% 46.00 38.6%9 Z1._84 0.00 30.4EF Peak =T F:

Note:
Emission level (dBuV/m) = 20 log Emission level (uV/m)
Corrected Reading: Probe Factor + Cable Loss + Read Level - Preamp Factor = Level
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Mode 3
(A) Polarization: Horizontal
i Level (dBu¥/mj} Date: 2005-03-02 Time: 151711
FCC CLASS-B
| -6dB
' 3

30 64, 98. 132. 166, 200
Frequency (MHz)

Ower Limit F=ad Probe Cable Preamnp int  Table

Fregq Lewvel Limit Line Lewel Factor Los=s Factor PRemark Po= Po=

MH=z dBul/m dE dBuW/m dBulr dE dE dE cm deg

1 20.510 E7.9¢ -1Z.04 40.00 44.77 1E.50 0.57 30.Z8 Peak Gt =

z lz0.100 E7.81 -15.8% 43.50 44.%4 11.530 1.0% 30.3E Peak = Fes

3 145 _ 510 31.Z6 -lz.E4 43.50 48.57 11.833 1.1% 30.43 Peak ot et
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i Level (dBu¥'m) Date: 2005-03-02 Time: 15:39:19
FCC CLASS-B
F6dB
-
! 3
3o
-20
200 360, 520. GE0. 40, 1000
Frequency (MHz)
Ower Limit RBead Probe Cable Preamp Ant  Table
Freq Lewel Limit Line Lewvel Factor Loss Factor Remark Fos Pos
MHz dBuV/m dE dBul/m Bl dE dE dE f=3 deg
1 ZE8. 000 3&.7E -9.28 d46.00 EE_12 13 .46 1.68 30.54 Peak e S
Z 480000 3&6.77 -9.23 46.00 4%.81 1le.1l& Z2.1& 31.3z2 Peak T bt
2 &0l &00 32E.2¢ -10.54 d45.00 43.83 Z0.40 Z.40 321.07 Peak e i
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(B) Polarization: Vertical

Level (dBu¥/mj)
&0

FCC ID: PPQWN5401A
Issued on Mar. 09, 2005

Report No.: FR522506

Date: 2005-03-02 Time: 15:1413

FCC CLASS-B
f -6dB
il A | L
30 Ww
-20
30 4. 98. 132, 166. 200
Frequency (MHz)
Ower Limit Read Probe Cable Preamp Ant  Table
Freq Lewel Limit Line Lewel Factor Loss Factor Remark Po=s Pos
MHz dBul,/m dE dBuW/ w dBEual dE dE dE cm deg
1! 30.510 35.37 -4.83 40.00 EzZ.1lg 1lEZ.30 o.587 30.23 QP e bty
20 54_140 34.16 -5.84 40.00 52z_.835 11.02 0.7z 30.27 QP o el
3 l45_510 30.8% -1Z.61 43.50 48_Z0 11.893 1.1%5 30.43 Peak ) e
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i Level (dBu¥'m) Date: 2005-03-02 Time: 15:36:37
FCC CLASS-B.
6dB
LT
| I 5

30 LA“J

-20
200 360, 520. 680, B4, 1000
Frequency {(MHz)
Ower Limit Bead Probe Cahle Preamp Ant  Table
Freq Lewel Limit Line Lewel Factor Los=s Factor Remark Fos Pos
MH=z dBuWV/m dBE dBul/m dBul’ dE dE dE oI deg
1 e0l.600 326.9& -9.04 46.00 45_E3 Z0.40 Z.40 321.07 Peak == s
Z 2ES.600 324.38 -11.6z 46.00 40.12 Z1.84 Z.87 320.45 Peak S =
3 Se0.000 326.40 -2.60 46.00 29.65 Z32.0Z 3.0z Z9.2%9 Peak et T

Note:
Emission level (dBuV/m) = 20 log Emission level (uV/m)
Corrected Reading: Probe Factor + Cable Loss + Read Level - Preamp Factor = Level

SPORTON International Inc. Page No.  : 48 of 101

TEL : 886-2-2696-2468 Issued Date : Mar. 09, 2005
FAX : 886-2-2696-2255



FCC ID: PPQWN5401A
Issued on Mar. 09, 2005 Report No.: FR522506

SPORTON LAB.

5.6.8. Test Results for CH 01 / 2412 MHz (for emission above 1GHz)

Modulation Type: DSSS

Temperature: 26°C

Relative Humidity: 64%
*  Duty Cycle of the Equipment During the Test: 100.00%
- Test Engineer: Ted Chiu

Mode 1

(A) Polarization: Horizontal

AT Level (dBuW/m) Date: 2005-01-19 Time: 11:48:09
FCC CLASS-B
- 2 FCC CLASS-B-AY
54 i
1
3 3
" 1000 5800, 10600, 15400, 20200, 25000
Frequency {(MHz)
Ower Limit Bead Probe Cable Preamp Ant. Table
Freg Lewvel Limit Line Lewel Factor Los=s Factor Remark Po=s Pos
MH= dBuV/m dE dBul /m dBul’ dB dB dB CIL deg
1 119s.000 44 16 -z2.84 74.00 E7.5E Z4._ 54 1.32 39.2ZE Peak R B
z 4874 . 000 40.2F -13.78 E4.00 44 E5E& 3E_96 Z.84 40.14 Awverage H e Sl
el 484 000 E£l.80 -ZE_E0 74.00 EG&.14 3E._96 .84 40.14 Peak s ey
4 TEgg.000 E1.11 -zE.g8% 74.00 E1.14 3E.8% 3.6 39.47 Peak i o
£ TEEg.000 40,78 -13_.E E4.00 40.81 3E.8EF I.EE  39.47 Average L B
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(B) Polarization: Vertical
" Level {dBuW/m) Date: 2005-01-19 Time: 11:43:58
FCC CLASS-B

FCC CLASS-B-AV

54 3
A 2
0
1000 5500, 10600, 15400, 20200. 25000
Frequency (MHz)
Owver Limit Bead Probe Cable Preamp int  Table
Freq Lewel Limitc Line Lewel Factor Loss Factor Remark Po=s Fos
MHz dBul/m dE dBuW/m ABul’ dE dE dB O deg

i 112&_ 000 4370 -E24_.20 74,00 £3.08 Zd4.E4 1.3Z 329_.ZZ Peak == =Ll
424 000 47_E1 -E&.43 74,00 L£l1.8E 32EZ. 36 Z.84 40.14 Peak e i
2 FEZE. 000 EOQ.44 -EZ_Ee V4,00 LD.47  3L.BEZ 2.6 29.47 Peak P e

]

Note:
Emission level (dBuV/m) = 20 log Emission level (uV/m)
Corrected Reading: Probe Factor + Cable Loss + Read Level - Preamp Factor = Level
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Mode 2
(A) Polarization: Horizontal
4oy Ve (BUVIm) Date: 2005-02-03 Time: 21:54:53
FCC CLASS-B

FCC CLASS-B-AY

54 3
1 2
1]
1000 5800, 10600, 15400, 20200, 25000
Frequency (MHz)
Owver Limit Bead Probe Cable Preanp Ant  Table
Freg Lewvel Limit Line Lewel Factor Loss Factor Remark Pos Pos
MHz dBuW./m dE dBuY/m dABuY dE dE dE I deg

1 1536 000 44 1% -23_ 81 74_.00 E&_33 Z5_ L6 1.8 39 27 Peak e S5
213z 000 43.8% -30_11 74.00 E0O_36 30_48 Z.Z6 39_Z1 Peak e e
3 7340.000 EBEO_EO -23_ 50 7400 EO_1lé 3613 .66 3945 Peak i e

]
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(B) Polarization: Vertical
— Level (dBuVim) Date: 2005-02-03 Time: 21:49:40
FCC CLASS-B
= FCC CLASS-B-AV
54 )
1
' 1000 5300, 10600, 15400, 20200, 25000
Frequency (MHz)
Owver Limitc Bezad Probe Cable Preamp Ant Table
Freg Lewel Limit Line Lewel Factor Los=s Factor Remark Pos Pos
MH=z 4dBuWV/m dE dBul/m dBulf dE dB dE cm deqg
1 leo0. 000 46 4E -27.58 74,00 583.68 E5.48 1.51 39.25 Peak AR S
Z2 4824.000 EL2.20 -E1.80 74.00 5&6.54 3E2.9%6 £.84 40.14 Peak a vt
3 4&524.000 41.50 -1lz.50 54.00 45.384 32.36 £.84 40.14 Average e TR
4 7Ez4.000 E0O_40 -E3.60 74.00 E0.43 3577 3.6 39.48 Peak b IS
Note:

Emission level (dBuV/m) = 20 log Emission level (uV/m)
Corrected Reading: Probe Factor + Cable Loss + Read Level - Preamp Factor = Level

SPORTON International Inc. Page No.  : 52 0f 101

TEL : 886-2-2696-2468 Issued Date : Mar. 09, 2005
FAX : 886-2-2696-2255



FCC ID: PPQWNS5401A

Issued on Mar. 09, 2005 Report No.: FR522506
SPORTON LAB.
Mode 3
(A) Polarization: Horizontal
m?Leuel (dBuWmj) Date: 2005-03-01 Time: 20:05:31
FCC CLASS-B

FCC CLASS-B-AY

54 ] .
2
l]1I]I]Il G100, 11200. 16300, 21400, 26500
Frequency (MHz)
Ower Limit Bead Probe Cable Preanp Ant Table
Fregq Lewel Limit Line Lewvel Factor Los=s Factor PRemark Po= Pos=
MH= dEuV m dE dBuV,/m dBuly dBE dE dE CIL deg

1 lEa2. 000 47.81 -E6.19 74.00 E3.595 EZL. el 1.5Z 3292_.EZ8 Peak === ==

Z 1996.000 4&.33 -27.687 74.00 E6.26 Z7.40 1.7Z 329.6E Peak -—- -—-
2 4599Z.000 49.6l -24.39 74.00 EI.EZ 33.3Z 2.92 40.1E Peak 100 2E0
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(B) Polarization: Vertical
- Level {dBuVW/mj} Date: 2005-03-01 Time: 19:56:21
FCC CLASS-B

FCC CLASS-B-AV

1
54 Y 7
0
1000 6100, 11200. 16300, 21400, 26500
Frequency (MHz)
Ower Limit Bead Probe Cahle Preamp Ant Table
Freg Lewel Limit Line Lewvel Factor Loss Factor Remark Pos Pos
MH= dBuW/m dBE dBul/m dBull dB dB dB CIn deg
I: 1398.000 &52.27 -21.73 74.00 65.09 Z4.94 1.43 39.1%9 Peak s Sl
Z 1395.000 45.03 -8.97 L4.00 57.85 Z24.94 l.43 39.1% Average AT o
3 1293.000 49.45 -24.54 74.00 55.99 Z7.40 1.7z 39.65 Peak S o
4 S000.000 48.22 -25.78 74,00 52.13 33.3E 2.9z 40.15 Peak 100 360
Note:

Emission level (dBuV/m) = 20 log Emission level (uV/m)
Corrected Reading: Probe Factor + Cable Loss + Read Level - Preamp Factor = Level
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FCC ID: PPQWN5401A
Issued on Mar. 09, 2005 Report No.: FR522506

SPORTON LAB.

Modulation Type: OFDM

Temperature: 26°C

Relative Humidity: 64%

Duty Cycle of the Equipment During the Test: 100.00%
* Test Engineer: Ted Chiu

Mode 1

(A) Polarization: Horizontal

Ak Level (dBuW/m) Date: 2005-01-19 Time: 16:20:25

FCC CLASS-B

FCC CLASS-B-aY

54 3
1 2
0
1000 5400, 10600, 15400, 20200. 25000
Frequency (MHz)
Ower Limit Bead Probe Cable Preamp Ant Table
Fregq Lewel Limit Line Lewel Factor Los=s Factor Remark Po=s Pos
MHz dBul/m dBE dBuW/m AdBul dE dE dE CIm dedq

1 lzag. 000 4E5.17 -E2.832 74.00 LE2.259 E4.72 1.3 329_E1 Peak el o
219,000 432,41 -30.E3 74,00 43,88 30.48 Z.Z& 329_EZ1 Peak et =S
2 FzE4. 000  EO_11 -EZ.23 74,00 LD z0 0 32LE.77 2.6Z 29,42 Peak e L

]
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FCC ID: PPQWNS5401A

Issued on Mar. 09, 2005 Report No.: FR522506
SPORTON LAB.
(B) Polarization: Vertical
- Level (dBuW/m) Date: 2005-01-19 Time: 16:08:13
FCC CLASS-B

FCC CLASS-B-AV

54
il 2 3
[}
1000 5§00, 10600, 15400, 20200, 25000
Frequency (MHz)
Ower Limit Bead FProbe Cable Preamp Ant  Table
Freg Lewvel Limit Line Lewel Factor Loss Factor Remark Po=s Fos
MH= dBul/m dB dBul/m dBEulr dE dE dB O deg

1 1296.000 47.88 -26.12 74.00 &1.00 £4.7% 1.%6 3921 Peak - o
3972.000 46.77 -27.23 74.00 51.23 232.46 ©49 39.41 Teak s o
2 6548.000 48.87 -25.18 74.00 50.74 24.36 241 39.69 Deak e _——

]
]

Note:
Emission level (dBuV/m) = 20 log Emission level (uV/m)
Corrected Reading: Probe Factor + Cable Loss + Read Level - Preamp Factor = Level
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