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History of this test report

Original Report Issue Date: Oct. 12, 2004

Report No.: F462815

I No additional attachment.

[] Additional attachment were issued as following record:

Attachment No. Issue Date Description
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CERTIFICATE OF COMPLIANCE

with

47 CFR FCC Part 15 Subpart C ( Section 15.247)

CATEGORY : Mobile
PRODUCT NAME : Wireless ADSL Router
FCCID. : JCHAWR2440
FILING TYPE : Certification

MODEL (TRADE) NAME : AR-6024WGA/B (EMIMAX)

AR-6024WG UR2 (EDIMAX)
AWR-2440 (Origo), ASR-2440 (Origo)
AWR-2410 (Origo), 9WAR4 (ACORP)
PEAB-WLG-DSL4-MD(EARTHCOM NETWORKS
CORPORATION)
Hercules HWGRADSL-A-54 --for Annex A
(Guillemot Corporation)
Hercules HWGRADSL-B-54 --for Annex B/B-UR2
(Guillemot Corporation)

APPLICANT : Well Communication Corp.
11F, No. 778, Chung Cheng Rd, Chung Ho City, Taipei Hsien,
Taiwan, R.O.C.

IHEREBY cerTiFY THAT:

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. Testing was carried out on Sep.
23, 2004 at SPORTON International Inc. LAB.

Dr. Alan Lane
Vice General Manager
sporton International Inc.
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SPOARTON LA,

FCC ID: JCHAWR2440
Issued on Oct. 12, 2004

1. General Description of Equipment under Test

1.1.

1.2.

1.3.

1.4.

Applicant

Well Communication Corp.

11F, No. 778, Chung Cheng Rd, Chung Ho City, Taipei Hsien, Taiwan, R.O.C.

Manufacturer
The same as applicant.

Basic Description of Equipment under Test

This product is a Wireless ADSL Router. The radio technical data has been listed on section “ Features of

Equipment under Test ”. There are 4 LAN ports, one ADSL port and one port for power adapter.

Features of Equipment under Test

Items

Description

Type of Modulation :

Number of Channels :
Frequency Band :

Carrier Frequency :
Data Rate :

Channel Bandwidth :

Max. Conducted Output Power :
Antenna Type :

Function Type :

Testing Duty Cycle :

Power Rating (DC/AC, Voltage) :
Test Power Source :

Temperature Range (Operating) :

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

11
2400MHz ~ 2483.5MHz

See section 1.6 for details

CCK:1, 2,55, 11Mbps
OFDM : 54, 48,36, 24,18,12, 6Mbps

11MHz (802.11b), 18MHz (802.11g)
CCK:17.80dBm ; OFDM : 19.90 dBm
See section 1.5 for details

Transceiver

100.00%

5 VDC from 110 VAC power adapter
110.00V AC

0~70

SPORTON International Inc.

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

Page No. :10f38

Issued Date : Oct. 12, 2004

Report No.: F462815
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BPORTON LAl
1.5. Antenna Description
1 type of antenna is filed in this project.
No. Antenna Type Gain (dBi)
1 Dipole Antenna 2.00dBi @2.4GHz

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. Page No. :2o0f38

TEL : 886-2-2696-2468 Issued Date : Oct. 12, 2004
FAX : 886-2-2696-2255



FCC ID: JCHAWR2440
Issued on Oct. 12, 2004

SPOARTON LA,

Report No.: F462815

2. Test Configuration of the Equipment under Test

2.1. Connection Diagram of Test System
RJ45
- It ad ap t e r
E - N 0 te b O o k
Printer Remote workstation
Load
2.2. The Test Mode Description
For DSSS modulation, CCK is the worst case on all test items.
For OFDM modulation, 64QAM is the worst case on all test items.
Spurious emission below 1GHz is independent of channel selection, so only channel 11 with 64QAM
modulation was tested.
AC conduction emission is independent of channel selection, so only channel 11 with 64QAM modulation was
tested.
2.3. Description of Test Supporting Units
Support unit Brand Model No. Serial No. FCCID Data cable (m)
Notebook DELL PPO1L SP0030 DoC -
. STYLUS
Printer EPSON COLOR 680 SP0048 DoC 1
Modem ACCEX PS 15ES SP0049 IFAXDM141 1.15
Remote ) ) ) ) )
workstation
SPORTON International Inc. Page No. :30f38
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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 : 03CHO1-HY / COO01-LK
3.2. Test Conditions
Normal Voltage : 110.00VAC ( power adapter )
Extreme Voltages : 126.50VAC and 93.5VAC ( power adapter )
Normal Temperature . 20°C
Extreme Temperature : 0°Cand70°C
3.3. Standards for Methods of Measurement
Here is the list of the standards followed in this test report.
ANSI C63.4-2003
47 CFR Part 15 Subpart C ( Section 15.247)
3.4. 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.
3.5. Frequency Range Investigated
Radiated emission test: from 30 MHz to 10th carrier harmonic.
3.6. 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 EUTis 1 M
3.7. 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. :40f38
TEL : 886-2-2696-2468 Issued Date : Oct. 12, 2004

FAX : 886-2-2696-2255
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4. List of Measurements

4.1. Summary of the Test Results

FCC ID: JCHAWR2440
Issued on Oct. 12, 2004

Report No.: F462815

Applied Standard: 47 CFR Part 15 and Part 2

Paragraph FCC Rule Description of Test Result
5.1 15.247 6dB Spectrum Bandwidth Pass
5.2 15.247 Maximum Conducted Output Power Pass
5.3 15.247 Peak Power Spectral Density Pass
5.4 15.247 Band Edges Emission Pass
55 15.207 AC Power Line Conducted Emission Pass
5.6 15.209/15.247 Spurious Radiated Emission Pass
5.7 15.203/15.247 Antenna Requirement Pass
5.8 2.1091 Maximum Permissible Exposure Pass

SPORTON International Inc.

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

Page No. :50f38
Issued Date : Oct. 12, 2004
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5. Test Result

5.1. Test of 6dB Spectrum Bandwidth
5.1.1. Measuring Instruments
Item 18 of the table is on section 6.

5.1.2. Test Procedures

The transmitter output was connected to the spectrum analyzer through an attenuator.
Set RBW of spectrum analyzer to 100KHz and VBW to 100KHz.

The spectrum width with level higher than 6dB below the peak level.

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

P bR

5.1.3. Test Setup Layout

H =5

Spectrum Analyzer EUT

5.1.4. Test Result: See spectrum analyzer plots below

Temperature: 24°C

Relative Humidity: 64%

Duty Cycle of the Equipment During the Test: 100.00%
Test Engineer: Sam Lee

MO(_jr;:)aetion Channel Frequency 6dB Bandwidth Min. Limit
(MHz) (MHz) (MHz)

CCK 01 2412 MHz 13.12 0.5

CCK 06 2437 MHz 12.40 0.5

CCK 11 2462 MHz 13.12 0.5

OFDM 01 2412 MHz 16.56 0.5

OFDM 06 2437 MHz 16.52 0.5

OFDM 11 2462 MHz 16.56 0.5
SPORTON International Inc. Page No. :60f38
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Modulation Type: CCK (Channel 01) :

% “RBW 100 kHz Delta 1 [T1 ]
“VBW 100 kHz 0.27 dB
Ref 20 dBm “Att 30 dB “SWT 500 ms 13.120000000 MHz
20 Marker| 1 [T1 ]
-4164 dBm
L 10 2| 405320000 GH
1 PK
VIEW s D1 1,36/ dBm rreeTw | VT AL AN N worn

i A AT A AR AN St
--10

/] i

--50

L-60

--70

F2
Fi

-80

Center 2.412 GHz 2 MHz/ Span 20 MHz
Date: 24 _SEP.2004 17:14:36

Modulation Type: CCK (Channel 06) :
@ “RBW 100 kHz Delta 1 [T1 ]
*VBW 100 kHz -0.36 dB
Ref 20 dBm “Att 30 dB “SWT 500 ms 12.400000000 MHz
20 Marker| 1 [T1 |
-4/ 06 dBm

10 211 430640000 GH
1 PK
VIEW | b bt il SRV POV VAP . SRV T

/D-%J D6 I
o, ”%\
./ i
\ PRN

| {40 \\/

L--50

--60

|--70

A2
F1

-80

Center 2.437 GHz 2 MHz/ Span 20 MHz
Date: 24_.SEP.2004 17:36:14

SPORTON International Inc. Page No. :70f38
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Modulation Type: CCK (Channel 11) :

@ “RBW 100 kHz Delta 1 [T1 ]

*VBW 100 kHz -0.26 dB
Ref 20 dBm “Att 30 dB “SWT 500 ms 13.120000000 MHz
20 Marker| 1 [T1 ]|
-5(63 dBm

|10 2| 455320000 _GH
1 PK
VIEW | o D1 051 dBm

| ﬁrMﬁjﬂ&M LV Y
ﬁwmﬁﬁg a1}
10 Ny
W TNy
w4 N
\ PRN

| 10 \\\/

| -50

L-60

L-70

F2
F1

-80

Center 2.462 GHz 2 MHz/ Span 20 MHz
Date: 24 _SEP.2004 17:38:38

SPORTON International Inc. Page No. :80f38
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Modulation Type: OFDM (Channel 01) :

® “RBW 100 kHz Delta 1 [T1 ]
*VBW 100 kHz -0.45 dB
Ref 20 dBm *Att 30 dB SWT 5 ms 16.560000000 MHz
20 Marker| 1 [T1 ]
-9.02 dBm

10 2403760000 GH
1 PK
VIEW o

A K g AN Mo | A AT AR A A

10

20
JtlﬂﬁfJ h&htt PRN
V30

\l
|--40
--50
--60
|70
F2
F1
-80
Center 2.412 GHz 2 MHz/ Span 20 MHz
Date: 24 _SEP.2004 18:10:50
Modulation Type: OFDM (Channel 06) :
@ *RBW 100 kHz Delta 1 [T1 ]
*VBW 100 kHz 0.60 dB
Ref 20 dBm *Att 30 dB SWT 5 ms 16.520000000 MHz
20 Marker| 1 [T1 ]
-9/ 10 dBm
| 10 2|. 428760000 GH
1 PK
view |
D1 -3.7P dBm 1
o Al iapiant b | il g i
\
J\gL)p \kLL PRN
-30
\L
|--40
|-50
|--60
--70
F2
F1i
-80
Center 2.437 GHz 2 MHz/ Span 20 MHz
Date: 24 _SEP.2004 18:18:32
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Modulation Type: OFDM (Channel 11) :

% *RBW 100 kHz Delta 1 [T1 ]
*VBW 100 kHz -0.73 dB
Ref 20 dBm “Att 30 dB SWT 5 ms 16.560000000 MHz
20 Marker| 1 [T1 ]
-9 93 dBm
L 10 2| 453760000 GH
1 PK
VIEW L o.

D1 -4 dBrp

[ WA MMM | WA, AR ALty

4 ST
=10-6 dB

|--20
wdmﬂ \x\ PRN
=30

|--40

--50

--60.

70

F2
F1
-80
Center 2.462 GHz 2 MHz/ Span 20 MHz
Date: 24 _SEP.2004 18:22:51

SPORTON International Inc. Page No. :100f38
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5.2. Test of Maximum Conducted Output Power
5.2.1. Measuring Instruments

Item 18 of the table is on section 6.
5.2.2. Test Procedures

1. The transmitter output was connected to the spectrum analyzer.

2. Measurement Procedure Updated for Peak Transmit Power in the Unlicensed National Information
Infrastructure (U-NII) Bands,” DA 02-2138, August 30, 2002. The emissions are averaged over a time
interval of no greater than 30/(26 dB emission bandwidth) or the transmission pulse duration, whichever is
less.

3. Repeated the 1~2 for the middle and highest channel of the EUT.

5.2.3. Test Setup Layout

e

Spectrum Analyzer EUT

5.2.4. Test Result of Conducted Power

Temperature: 24°C

Relative Humidity: 64%

Duty Cycle of the Equipment During the Test: 100.00%
Test Engineer; Sam Lee

Modulation Type Channel Frequency Output Power Limits
(MHz) (dBm) (dBm)
CCK 01 2412 MHz 17.80 30
CCK 06 2437 MHz 16.80 30
CCK 11 2462 MHz 15.70 30
OFDM 01 2412 MHz 19.90 30
OFDM 06 2437 MHz 18.80 30
OFDM 11 2462 MHz 17.50 30

The max output power : CCK modulation is 17.80 dBm, OFDM modulation is 19.90 dBm.

SPORTON International Inc. Page No.  : 11 of 38
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5.2.5. Test Result of EIRP Power

Temperature: 24°C

Relative Humidity: 64%

Duty Cycle of the Equipment During the Test: 100.00%
Test Engineer: Sam Lee

Antenna No. Gain Modulation Channel Frequency ggw:rt Limits
(dBi) Type (MHz) (dBm) (dBm)

1 2.00 CCK 01 2412 MHz 19.80 36

1 2.00 CCK 06 2437 MHz 18.80 36

1 2.00 CCK 11 2462 MHz 17.70 36

1 2.00 OFDM 01 2412 MHz 21.90 36

1 2.00 OFDM 06 2437 MHz 20.80 36

1 2.00 OFDM 11 2462 MHz 19.50 36

SPORTON International Inc. Page No. :120f 38
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5.3. Test of Peak Power Spectral Density
5.3.1. Measuring Instruments

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

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

AR S A

5.3.3. Test Setup Layout

EI o o — |:|

Spectrum Analyzer EUT

5.3.4. Test Result: See spectrum analyzer plots below

Temperature: 24°C

Relative Humidity: 64%

Duty Cycle of the Equipment During the Test: 100.00%
Test Engineer: Sam Lee

Modulation Type Channel Frequency Power Density Limits
(MHz) (dBm) (dBm)
CCK 01 2412 MHz -8.76 8
CCK 06 2437 MHz -9.61 8
CCK 11 2462 MHz -10.56 8
OFDM 01 2412 MHz -10.40 8
OFDM 06 2437 MHz -11.27 8
OFDM 11 2462 MHz -12.42 8
SPORTON International Inc. Page No. :130f38
TEL : 886-2-2696-2468 Issued Date : Oct. 12, 2004
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Modulation Type: CCK (Channel 01) :

@ *RBW 3 kHz Marker 1 [T1 ]
*VBW 30 kHz -8.76 dBm
Ref 20 dBm “Att 30 dB “SWT 500 s 2.412010000 GHz
. 5
10
1 PK
VIEW o

PRN

--30

L-40

50

L -60

70

-80

Center 2.41201 GHz 150 kHz/ Span 1.5 MHz

Date: 24 _.SEP.2004 17:51:30

Modulation Type: CCK (Channel 06) :

® “*RBW 3 kHz Marker 1 [T1 ]
*VBW 30 kHz -9.61 dBm
Ref 20 dBm “Att 30 dB *SWT 500 s 2.437009000 GHz
20 l
L 10 [ A
1 PK
VIEW o
|
10 4
B PRN
L -30
L-40
--50
-60
L -70
-80
Center 2.437006 GHz 150 kHz/ Span 1.5 MHz
Date: 24 _SEP.2004 17:53:22
SPORTON International Inc. Page No. :140f38
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Modulation Type: CCK (Channel 11) :

@ *RBW 3 kHz Marker 1 [T1 ]
*VBW 30 kHz -10.56 dBm
Ref 20 dBm *Att 30 dB “SWT 500 s 2.462011000 GHz
20 l
-10.
1 PK
VIEW
Lo
|
| -10
PRN
--30
|--40
--50
|-60
|--70
-80
Center 2.462008 GHz 150 kHz/ Span 1.5 MHz
Date: 24 _SEP.2004 17:55:49
SPORTON International Inc. Page No. :150f38
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Modulation Type: OFDM (Channel 01) :

®

Ref 20 dBm

“RBW 3 kHz
*VBW 30 kHz

“Att 30 dB “SWT 500 s

Report No.: F462815

Marker 1 [T1 ]
-10.40 dBm
2.412010000 GHz

20
10
1 PK
VIEW
Lo
L -10
+ M,
Y

et W MV.JWM‘.\'\ K/\ MM.GJAWN‘;A\MW

-40

--60-

-70

-80

Center 2.41201 GHz 150 kHz/

Date: 24 _SEP.2004 18:12:53

Modulation Type: OFDM (Channel 06) :

@

Ref 20 dBm

*RBW 3 kHz
*VBW 30 kHz

“Att 30 dB “SWT 500 s

Span 1.5 MHz

Marker 1 [T1 ]
-11.27 dBm
2.437009000 GHz

20

10

1 PK
VIEW

|--10

WaLW

Y

SAHW

o’ -

L 40

--50-

|-—60-

|-70

-80

Center 2.437 GHz 150 kHz/

Date: 24 _SEP.2004 18:15:14

Span 1.5 MHz
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Modulation Type: OFDM (Channel 11) :

@ “RBW 3 kHz Marker 1 [T1 ]
“VBW 30 kHz -12.42 dBm
Ref 20 dBm “Att 30 dB “SWT 500 s 2_.462008000 GHz
i .
10
1 PK

VIEW

--10.

| 30 " M
TV e P
L-40.
L--50.
L--60.
L-70.
-80
Center 2.462008 GHz 150 kHz/ Span 1.5 MHz
Date: 24 _SEP.2004 18:24:55
SPORTON International Inc. Page No. :170f38
TEL : 886-2-2696-2468 Issued Date : Oct. 12, 2004

FAX : 886-2-2696-2255



FCC ID: JICHAWR2440
Issued on Oct. 12, 2004 Report No.: F462815
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5.4. Test of Band Edges Emission
5.4.1. Measuring Instruments

Item 18 of the table is on section 6.
5.4.2. Test Procedures

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.

4. The lowest band edges emission was measured and recorded.

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

5.4.3. Test Result

Temperature: 24°C

Relative Humidity: 64%

Duty Cycle of the Equipment During the Test: 100.00%
Test Engineer: Sam Lee

Modulation Test Freq. Level* Margin Limit Trace
Type Channel (MHz) (dBuV/m) (dB) (dBuVv/m) (PK/AV)
CCK 01 2388 52.74 -21.26 74 PK
CCK 01 2386 41.42 -12.58 54 AV
CCK 11 2491 44.34 -29.66 74 PK
CCK 11 2488 40.64 -13.36 54 AV

OFDM 01 2389 60.57 -13.43 74 PK
OFDM 01 2389 51.78 -2.22 54 AV
OFDM 11 2483 43.77 -30.23 74 PK
OFDM 11 2483 40.04 -13.96 54 AV

Level* : The max field strength in the restricted bands.
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Modulation Type: CCK (Channel 01) :

@ “RBW 1 MHz Marker 2 [T1 ]
*VBW 300 Hz -59.21 dBm
Ref 20 dBm “Att 30 dB *SWT 500 ms 2.386120000 GHz
20 Marker| 1 [T1 ]I
0} 31 dBm
ONCaL | o 2| 412740000 GH
1 PK* .
VIEW D1 0 31| dBm 2

3

D2 -{19_69 dpm /

/ PRN
L-30 /
-40

|--50

--60-

A~ | e

|--70

F1
-80

Center 2.365 GHz 11 MHz/ Span 110 MHz

Date: 24 _SEP.2004 17:48:11

Modulation Type: CCK (Channel 11)

@ *RBW 1 MHz Marker 2 [T1 ]
*VBW 300 Hz -60.53 dBm

Ref 20 dBm “Att 30 dB SWT 840 ms 2.488000000 GHz

20 Marker| 1 [T1 ]
-1.37 dBm
10 2| 460400000 GH

1 PK
VIEW o [
s < 1.3[7 dBm

D2 -F1.37 dBm
PRN

50

--60

(.
/
|
\

--70

F1

-80

Start 2.45 GHz 10 MHz/ Stop 2.55 GHz

Date: 24_SEP.2004 17:59:23
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Modulation Type: OFDM (Channel 01) :

@ “RBW 1 MHz Marker 1 [T1 ]
“VBW 300 Hz -5.63 dBm
Ref 20 dBm “Att 30 dB SWT 920 ms 2.417360000 GHz
20 Marker| 2 [T1 ]|
-58|77 dBm
| 10 2| 380860000 GH
1 PK
VIEW o
1
D1 -5.63 dBm v
10 [

--20

D2 -25.63 dBm PN

-30 /
L 40

— |

--60
NN

L-70

F2
F1 ‘

-80

Start 2.31 GHz 11 MHz/ Stop 2.42 GHz

Date: 24 _SEP.2004 18:48:00

Modulation Type: OFDM (Channel 11) :

@ “RBW 1 MHz Marker 2 [T1 ]
*“VBW 300 Hz -59.90 dBm

Ref 20 dBm “Att 30 dB SWT 840 ms 2.483500000 GHz

20 Marker| 1 [T1 ]|
-8L04 dBm
10 2| 463400000 GH

1 PK
VIEW

DY -2.Q4 dBm

L -20
PRN
D2 -2B.04 dBm

-+30

ol
s

--60.

--70

F1
-80

Start 2.45 GHz 10 MHz/ Stop 2.55 GHz

Date: 24 _SEP.2004 18:29:34
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5.5. Test of AC Power Line Conducted Emission
5.5.1. Measuring Instruments

Please reference item 1~5 in chapter 6 for the instruments used for testing.
5.5.2. 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 provides 50uH/500hms 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. Setthe 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.

5.5.3. Test Setup Layout

.~ Vertical Reference

Ground Plane Test Hereiver

r 4

o d0em Tl
EHI l_h.‘m‘_ ooaa

Cc@aa
i 2y L 3
8llcm
sy P
= N

Bonded te Horizontal "Horizontal Reference
Ground Plane Ground Plane

Note: 1. Bupport units were cannected to second LISN,
1. Both of LISNs (AMDM) 80 cm from EUT and at the least 30 em
from other unirs and ather metal planes support units.
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5.5.4. Test Result of Conducted Emission

*  Temperature: 24°C

= Relative Humidity: 64%

= Test Engineer: Chi Ming Chu
*  Test Mode: LAN 100M

Line to Ground

Over Limit Read LISN Cable
Freq Level Limit Line Lewvel Factor Loss Remark

MH= dBul¥ de dBul dBul dB dB
1 0.154 36.04 -29.74 &5.78 35_88 0.10 0.06 OF
2 0.154 24.10 -31.68%8 G5.78 23._94 0.10 0.06 Average
3 0.442 31.7% -25.23 57.02 31.59 0.10 0.10 OF
4 0.4427 7.82 -3%_20 47_02 T.62 0.10 0.10 Average
5 1. 044 3339 -22_ 61 56.00 33 _17 0.11 0.11 QP
6 1.044 19 .96 -26.04 4600 1974 0.11 0.11 Average
7 2.945 33 .26 -22.M 56_00 32_86 0.20 0.20 QP
] 2.945 17.41 -28.59 46_.00 17_01 0.20 0.20 RAverage
b 3.960 32 1% -23.82 56.00 31._78 0.20 0.z0 QP
10 3.960 15.65 -30.35% 46.00 15._25 0.20 0.20 RAverage
11 17.690 28.07 -31.93 60.00 27_31 0.20 0.56 QP
12 17.690 25.17 -24.83 50_.00 24._41 0.20 0.56 RAverage

Neutral to Ground

Over Limit Read LISN Cable
Freq Lewel Limit Line Lewvel Factor Lozss Remark

MH= dBulf dB dBulf dBulf dB dB

1 0.155 36_36 -29_37 65.73 36_20 010 0.06 QP

z 0.155 20_14 -35.59 65.73 19_9% 010 0. 06 Average

3 0.471 32.39 -24.11 56.50 32_19 0.10 0.10 QP

4 0.471 7.80 -3£.70 46_50 7.60 0.10 0.10 Average

5 0.516 320.98 -25.02 66.00 30_7% 0.10 0.10 QP

6 0.516 7.27 -2£.72 46.00 7.07 0.10 0.10 Average

7 1.040 324_98 -21.02 56.00 34.76 0.11 0.11 QP

g 1.040 20.42 -25.58 46.00 20_20 0.11 0.11 Average

9 2.912 24.69% -21.21 56.00 34.29 0.20 0.20 QP

10 2.912 12.58 -27.42 46.00 18._1% 0.20 0.20 hverage

11 17.6%0 322.50 -27.50 &0_00 31_64 0.320 0.5¢ QP

12 17.69%0 26.80 -22.20 50.00 2594 0.30 0.5¢ RAverage
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= Temperature: 24°C

* Relative Humidity: 64%

= Test Engineer: Chi Ming Chu
- Test Mode: LAN 10M

Line to Ground

Over Limit Read LISN Cable
Freqg Lewvel Limit Line Lewvel Factor Lozss Remark

MH= dBulf dB dBul dBulf dB dB
1 0.153 47 .84 -18. 00 &5_84 47 68 0_10 0.0& 0P
2 0.153 23.1% -32.65 55.84 23_03 0_10 0.06 RAverage
3 0_1%0 46.30 -17. 74 64_04 46_11 0_10 0o.0% 0P
4 0_1%0 20.26 -33.78 54.04 20_.07 0_10 0.0% RAverage
5 0226 44.73 -17.87 62_60 44 53 0_10 o_10 QP
6 0226 16.48 -36.12 52_60 16_28 0_10 0.10 Rverage
7 3.326 31.72 -24.28 S56_00 31_32 0._20 o_20 QP
8 3.326 16.36 -29.64 46_00 15 396 0._20 0.20 Rverage
a 3.971 3F2.00 -24.00 S56_00 31_%60 0._20 o_20 QP
10 3.971 15.79 -30.21 46_00 15 39 0._20 0.20 RAverage
11 g_621 30.59% -29.41 s0_00 30_11 0._20 0.2% 0P
12 8. 621 24.76 -25.24 50_.00 24 28 0._20 0.2% RAverage

Neutral to Ground

Over Limit Raad LISN Cable
Freq Lewvel Limit Line Lewel Factor Lozz Remark

MH= dBulf de dBul dBulf dB de

1 0.150 48.22 -17.78¢ 66.00 48. 06 0_10 0.06 QP

2 0.150 25.1% -20.82 S56.00 25.02 0_10 0.0¢ Average

3 0.1%0 46.9%% -17.06 64.04 46.79 0_.10 0.0% QP

4 0.1%0 21 &6 -32. 18 54_ 04 21 &7 0_d40 0.0% Average

5 0.315 43 2% -16.56 59 &4 4308 0_d40 0_10 QP

6 0.315 13.95 -35_ 89 49 &4 1375 0_40 0.10 Average

7 0.440 40.6% -16.37 57.06 40.4% 0_10 0.10 QP

8 0.440 12.1% -24.92 47.06 11.92 0.10 0.10 Rverage

9 0.502 29.62 -16.27 6H6.00 329.42 0_.10 0.10 QP

10 0.502 11.5% -24.41 46.00 11.3% 0.10 0.10 Rverage

11 0.59%2 28.52 -17.4% 6G6.00 32£.32 0_10 0.10 QP

12 0.5%2 15.35 -20.65 46.00 15.15 0_10 0.10 Rverage
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5.5.5. Photographs of Conducted Emission Test Configuration

FRONT VIEW
REAR VIEW
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5.6. Test of Spurious Radiated Emission

5.6.1. Measuring Instruments

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

5.6.2. Test Procedures

1.
2.
3.

10.

11.

Configure the EUT according to ANSI C63.4.

The EUT was placed on the top of the turn table 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 turn table.

Power on the EUT and all the supporting units.

The turn table 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 turn table 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.

If 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.

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.

5.6.3. Test Setup Layout

Rx Antenna

0.8m
Test Receiver
o0
SPORTON International Inc. Page No. : 250f38
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FCC ID: JCHAWR2440
Issued on Oct. 12, 2004

5.6.4. Test Results for CH 11 / 2462 MHz ( for emission below 1GHz )

= Modulation Type: OFDM
= Temperature: 24°C
= Relative Humidity: 64%
= Duty Cycle of the Equipment During the Test: 100.00%
* Test Engineer: Steve Chen

(A) Polarization: Horizontal

Report No.: F462815

Owver Limit Fead Probe Cable Preamp int Table
Freoq Lewel Limit Line Lewel Factor Loss Factor Remark Fos Pos
MHz dBuV/m dBE dBul/m dBulr de dE dB oI deg
1l ! 1lz&5.020 38.07 -5.43 43.50 E£1.72 1Z.2z0 l.99 Z7.8% Peak -—- -—-
£ ! 1. .gg0 38.88 -4.6F 43.E0 45,76 14.41 Z.44 Z7.72 Peak et et
2! 187.5%0 41.1% -Z.31 43.50 El.85 1l4.80 Z.46 Z7.7E Peak il i
1l ! 211.Z00 44.91 -1.0% 4&.00 E54.93 14._ 14 .14 z7.328 QF 1&3 123
Z e85.000 37.70 -85.30 d46.00 41.13 Z0.87 4.61 Z3.71 Peak R et
3 glz_ 200 36.54 -9.46 46.00 38.283 E1.87 5.1z 28.73 Peak R e
(B) Polarization: Vertical
Over Limit Bead Probe Cable Preamp int Table
Freg Lewel Limit Line Lewel Factor Loss Factor Remark Po=s Po=s
MHz dBulV/m dBE dBuV m dBEuy dE dE dB =41} deg
1 101.740 30.57 -12.33 43.50 d47.42 2,25 1.80 27.30 Peak - -
z 1z5.030 30.70 -12.80 43.50 44_.38 12 _E0 1.9% z7.85 Peak b e
3 187.890 32E.41 -11.09 43.E50 4E.87 1l4.80 Z.46 ZT7.7E Peak etk el
1! 311.200 40.61 -5.3% 456.00 50.69 14.14 3.14 27.36 Peak - -
Z 682.000 3&.4Z -3_.58 46.00 39.85F Z0.67 4.61 Z8.71 Peak St et
3 8lz_g00 34.87 -11.13 46.00 36.61 Z1.87 E.1Zz EZB.73 Peak R et
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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5.6.5. Test Results for CH 01 / 2412 MHz ( for emission above 1GHz )

= Modulation Type: CCK

= Temperature: 24°C

= Relative Humidity: 64%

= Duty Cycle of the Equipment During the Test: 100.00%
* Test Engineer: Steve Chen

(A) Polarization: Horizontal

Ower Limit Bead Probe Cable Preanp Ant Table
Freg Lewvel Limit Line Lewel Factor Loss Factor Remark Pos Pos
MH= dBuW/m dB dBul/m dBualr dB de dB CIn deg

1 1l30z.000 d4e.2&8 -7.14 E4.00 ELl.EZE E&.75 1.87 4F.68 Average -—- -—-
Z Z3Eg.000 45.21 -8.1% L£4.00 E2.6% E2.06 B9 4F 63 Average St et
3 2614 000 45 45 -8.54 54,00 E57.33 E8.84 1.9z 42.68 Average R gt

[

(B) Polarization: Vertical

Ower Limit Bead Probe Cable Preanp Ant Table

Fregq Lewvel Limit Line Lewel Factor Loss Factor Remark Pos Pos

MH=z dBulV/m dBE dBu¥W/m dABEuaF dB dE dE cIm deg

1 130z.000 47.50 -&6.50 54.00 &l.88 E6.75 1.57 4Z2.68 Average 1&g 183
z £355.000 E&3.1F -E0.88 74.00 &6.01 E5.05 1.69 4F.63 Peak b e
3 Z3E5.000 43.88 -10.1z £54.00 GE&.77 E8.05 1.69 4ZF.63 Average gtk oxlatal
4 Zgld. 000 E4.04 -15.95 74.00 E&E.96 E8.84 1.9z 4E.68 Peak bty oo
E Zgld. 000 43_55 -10.45 E£4.00 L5547 E82.84 1.9z 4E.68 Average -—- -—-
1 407¢. 000 44 75 -9 FL  L4.00 5233 3Z.EE6 E.5L 43.8L Awverage -—- -—-

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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5.6.6 Test Results for CH 06 / 2437 MHz ( for emission above 1GHz )
= Modulation Type: CCK
= Temperature: 24°C
= Relative Humidity: 64%
= Duty Cycle of the Equipment During the Test: 100.00%
* Test Engineer: Steve Chen

(A) Polarization: Horizontal

Over Limit Bead Probe Cable Preamp Ant Table
Freg Lewel Limit Line Lewel Factor Loss Factor Remark Pos Po=s
MHz dBul/m dBE dBuW/m dBut dE dE dE cIn deg

1 1910.000 47.86 -5.74 54.00 &£L.60 26.78 1.57 47.69 Average T e
£2E4.000 45.99 -5.01 54.00 59.14 27.78 1.72 42_65 Average oy S
3 2614.000 48.90 -5.10 54.00 6£0.82 28.84 1.92 47.68 Average 134 130

ra

(B) Polarization: Vertical

Ower Limit Bead Probe Cahle Preamp int Table

Fregq Lewel Limit Line Lewel Factor Loss Factor Remark Po=s Po=

MH= dBuW/m dBE dBuW/m dABEuTF dB dE dE CI deg

1 ZEe0O.000 42.87 -E5.12 £E£4.00 &1.93 E7.80 1.72 4E.65 Average -——- -—
z £348.000 E1.0Z -EZ.98 74.00 &£3.94 E82.03 l.68 4E.63 Peak e e
e Z348.000 41.87 -1Z.132 L£4.00 E4.73 E2.03 l.68 4E.63 Average bt et
4 Zgld. 000 EE5_259 -12.11 74.00 &7.821 E82.84 1.9z 4E.68 Peak o it
E Zgld. 000 4572 -8 E2 L4.00 LE7.&64 E8.84 1.9z 4E.68 Average -——- -—
1 380&6.000 42.44 -11.5& 54.00 51.85 3E.19 1.98 43.58 Average -——- -—-
Z 4lz6.000 44.2% -32.71 54.00 E53.04 3z2.64 £.4% 43.88 Average i s

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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5.6.7 Test Results for CH 11 / 2462 MHz ( for emission above 1GHz )
= Modulation Type: CCK
= Temperature: 24°C
= Relative Humidity: 64%
= Duty Cycle of the Equipment During the Test: 100.00%
* Test Engineer: Steve Chen

(A) Polarization: Horizontal

Ower Limit Read Probe Cable Preamp int Table

Freoq Lewvel Limit Line Lewel Factor Loss Factor PRemark Pos Fos

Mz dBuV m dE dBuW dBEuW dE dE dE f=i deg

X 1208.000 42.086 -4.94 E£4.00 B£3.39 Z26.78 1.57 4Z_68 Average -—- -—-

z Z308.000 E£4.31 -12.62 7T4.00 &7.2Z8 ZIT.892 1.78 4Z_64 Peak = S

o) zZ30g_.000 47 24 -6.7& k4,00 g0.21 ET.82 1.7& 47 64 Awerage e vt

4 Zel4_ 000 EO.80 -3.20 E4.00 gE.72 E8.84 1.9 4z &8 Awerage 145 137
(B) Polarization: Vertical

Over Limit Lead Probe Cable Preaup Int Tahle

Freg Lewel Limit Line Lewel Factor Loss Factor Remark Pos Fos

MH= dBuV/m dBE dBul m dBull dB de dE CIi deg

1 1308 000 45830 -5.70 E4.00 G£E.63 E6.78 1.587 4z_ 68 Average -——- -—-

z Z30Z_000 EB&.3Z -17.68 7T4.00 £3.30 Z7.91 1.76 47Z_64 Peak = s

] ZI0E_00O0 47 .25 -&.7E E4.00 E0.23 EZ7.91 1.78 47Z_64 Awerage b et

4 EZgld 000 45 9% -4 .01 E4.00 £1.91 EZ8.84 1.9 47 &8 Awerage Gy it

1 206000 43.04 -10.925 L4.00 L£E.45E 3ZE.19 1.98 43_L58 Awverage -—- -—-

z 4174_000 41_.59 -1Z_41 £4.00 E50.43 3E.63 Z2.44 43_391 Awverage b ke

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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5.6.8 Test Results for CH 01 / 2412 MHz ( for emission above 1GHz )
*  Modulation Type: OFDM
*  Temperature: 24°C
= Relative Humidity: 64%
= Duty Cycle of the Equipment During the Test: 100.00%
= Test Engineer: Steve Chen

(A) Polarization: Horizontal

Ower Limit Bzad Probe Cable Preanp int Table
Freg Lewel Limit Line Lewel Factor Los=s Factor Remark Pos Pos
MH=z dBul,/m dE dBuV/m dBEuy dE dE dE CIL deg

1 l1iz0.000 4134 -1F &6 54,00 L3 E7 =24 33 1. 28 42_ 48 Average -—- -—=
130z.000 4207 -£.5932 L£4.00 £Z.42 ZE.7E BT 4z 68 Awverage = s
2 ZI2Z.000 42 e84 -L£. 325 L4.00 e£l.42 zZ2 12 1.7l 42Z.5Z Awverage et e

&
-

(B) Polarization: Vertical

Over Limit Bead Probe Cable Preaup Ant Table

Freq Lewel Limit Line Lewel Factor Loss Factor PRemark Po= Pos=

MH=z dBuW/m dB dBu¥/m dBEuW dE dE dE CIm deg

1 120Z.000 48.85 -E.4F E4.00 £Z.91 Z&.7E 1.587 4Z_.68 Awverage -—- -—-
z E38Z.000 E7.3Z2 -le.6% T4.00 70.11 zZB.1Z 1.71 4Z_.6Z Peak L R
2 Z3BZ.000 43.33 -10.67 L£4.00 E&_1lz 2ZB.1Z 1.71 4EZ.6E Awerage e Gt
4 ZElZ.000 49.64 -4.3& L£4.00 g1.55 Z8.83 1.92 4Z_87 Awverage 123 ZE
1 3805.000 43.31 -10.6% 54.00 K272 32.19 1.98 43_.53 Awerage -—= -
z 4075.000 456.9% -7.01 54.00 E5_ 63 3Z2_66 Z.55 43_8F Awerage R =X

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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SPOARTON LA,

5.6.9 Test Results for CH 06 / 2437 MHz ( for emission above 1GHz )
*  Modulation Type: OFDM
*  Temperature: 24°C
= Relative Humidity: 64%
= Duty Cycle of the Equipment During the Test: 100.00%
= Test Engineer: Steve Chen

(A) Polarization: Horizontal

Ower Limit Bead Probe Cable Preamp int Table
Freg Lewel Limit Line Lewel Factor Loss Factor Remark Po=s Fos
MH=z dBuW/m dBE dBuWV/m dBull dE dEe dE CIL deg

la0z. 000 42,77 L2232 L4000 &32.12 Ze.7% BT 42 62 Awverage 10kt zZ1
ZO06Z_000 43,27 -10.73 L5400 L5702 27 E7 B 472 68 Awerage = s

1
1
2612.000 45.9% -8§.01 54.00 E57.31 28.83 1.92 42.67 Average - .
4176.000 41.65 -12Z_35 54.00 £50.40 32.64 2.49 43.88 Average B S

Lol T T AV

(B) Polarization: Vertical

Over Limit RBead Probe Cable Preamnp Ant. Table

Freq Levwel Limit Line Lewel Factor Los=s Factor PRemark Po= Po=s

MH= dBuV, m dE dBu¥Y/m dBul’ dBE dE dE Cm deg

1 190&_ 000 47_.8E5 -&.15 E4.00 EE.Z21 EZ6.75 1.87 47Z_6£8 Average -——- -—=
z EZ3E0_000 47 52 -5_41 E4.00 gEO.E50 Z3.04 1.68 47 _£3 Average = ts
3 EglEz_ 000 Ll 38 -EE.6E 74,00 &£3.30 E8.83 1.9 4E_&7 Peak et ==
4 EglEz_ 000 42 75 -11.25 L4.00 E4.67 E8.83 1.9 47 &7 Average ey et
1 Jg0&. 000 44.10 -5.590 L4.00 L3I E1 0 3E.LS 1.98 43 58 Awerage - —-——=
z 41Z&.000 45 .79 -8.21 L4.00 L4.E54 3E. 64 .49 43_.88 Awerage = Sl

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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5.6.10 Test Results for CH 11 / 2462 MHz ( for emission above 1GHz )
*  Modulation Type: OFDM
*  Temperature: 24°C
= Relative Humidity: 64%
= Duty Cycle of the Equipment During the Test: 100.00%
= Test Engineer: Steve Chen

(A) Polarization: Horizontal

Over Limit Bead Probe Cable Preamp int Table
Freg Lewel Limit Line Lewel Factor Loss Factor Remark Pos Pos
MH= dBuVW/ m AR dBuV,/m dBulW dE AR dB CIm deg

130z.000 48.21 -5.7% 54.00 6E.57 Z2Z6.75
Z316_000 EE_E7 -E1.73 74.00 GE.Z1 E7._35
2216000 42.1% -11.821 E&4.00 EE.13 E7.9E
2614 000 45.44 -7.56 54,00 58.36 Z8.84
407¢. 000 42.51 -11.4% 54.00 GE51.15 3z.66

_E7 4E.68 Average - -
74 42_63 Pesak b ke
Y4 47 632 Average it AT
92 4Z_68 Average o ¥
_EE  43_85 Average —-—= —-—=

ol e
M- -

(B) Polarization: Vertical

Ower Limit Bead Probe Cable Preanp int Table

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

MHz dBuV,/m dE dBEuW/m dEuW dE dE dE cm deg

1 1%0z_000 4%_15 -4_.85 £E4.00 B&3.E51 Z6.75 1.57 4E2.68 Average 129 33
z £310.000 E3_.65 -14_.35 74_00 7FE_ 61 Z7.93 1.75 47 _£E4 Peak e =
3 £310.000 43.38 -5.62 E4.00 &1.34 Z7.393 1.78 d42_.64 Average teter et
4 ZR1Z_000 E4_E51 -15.45% 74_00 B6.43 Z5.83 1.3z 4Z_E7 Peak ey =t
E Z61Z_000 d44_E5E5 -9.44 E4.00 BEBE_483 Z5_83 1.9z 42.867 Average -—= -—-
1 381z.000 42.06 -11.94 E54.00 E1.48 3Z.E1 £.01 43.58 Average - -—=
Z 4076 000 4635 -7.64 E54._00 EE5E_ 00 3EZ_g66 Z.5E 43.8L5 Average ke SEES

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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SROATON Lab.

5.6.11 Photographs of Radiated Emission Test Configuration

FRONT VIEW
REAR VIEW
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5.7. Antenna Requirements
5.7.1. Standard Applicable

47 CFR Part15 Section 15.203:

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device.

47 CFR Part15 Section 15.247 (b):

If transmitting antennas of directional gain greater than 6 dBi are used, the peak output power from the
intentional radiator shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6
dBi.

If the intentional radiator is used exclusively for fixed, point-to-point operations may employ transmitting
antennas with directional gain greater than 6 dBi provided the maximum peak output power of the intentional
radiator is reduced by 1 dB for every 3 dB that the directional gain of the antenna exceeds 6 dBi.

5.7.2. Antenna Connected Construction

Dipole is the antenna of the EUT and UFL is its antenna connector.
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5.8. RF Exposure

5.8.1. Limit For Maximum Permissible Exposure (MPE)

This product can be classified as mobile device, so the 20cm separation distance warning is required.
In this section, the power density at 20cm location is calculated to examine if it is lower than the limit.

(A) Limits for Occupational / Controlled Exposure

Averaging Time

Frequency Range Electric Field Magnetic Field Power Density (S) IE[%|HP? or S
(MHz) Strength (E) (V/m) Strength (H) (A/m) (MW/ cm?) (n;inutes)
0.3-3.0 614 1.63 (100)* 6
3.0-30 1842/ f 4.89/f (900 / f)* 6
30-300 61.4 0.163 1.0 6

300-1500 F/300 6
1500-100,000 5 6

(B) Limits for General Population / Uncontrolled Exposure

Frequency Range Electric Field Magnetic Field Power Density (S) Averaging Time

(MHz) Strength (E) (V/m) Strength (H) (A/m) (mW/cm?) |EI*.|HI* or S
( minutes)
0.3-1.34 614 1.63 (200)* 30
1.34-30 824/f 2.19/f (180/f)* 30
30-300 27.5 0.073 0.2 30
300-1500 F/1500 30
1500-100,000 1.0 30
F = frequency in MHz
*Plane-wave equivalent power density
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5.8.2. MPE Calculation Method
N30xPxG E?
E (V/m) = d Power Density: Pd (mW/cm?) = 377

E = Electric field (V/m)
P = Peak RF output power (mW)
G = EUT Antenna numeric gain (numeric)
d = Separation distance between radiator and human body (m)
The formula can be changed to
0xPxG
Pd 377 xd?

From the peak EUT RF output power, the minimum mobile separation distance, d=20cm, as well as the gain
of the used antenna, the RF power density can be obtained.

5.8.3. Calculated Result and Limit

Modulation Type: CCK
Test Engineer: Steve Chen

Limit of
Antenna Antepna Peak Output Peak Output Poyver Power
Channel No. . . Gain Power Density (S) .
Gain (dBi) (numeric) (dBm) Power (mwW) (MWicm?) Density (S)
(mW/cm?)
01 2 1.58 13.8000 23.9883 0.0076 1
06 2 1.58 12.8000 19.0546 0.0060 1
11 2 1.58 11.7000 14.7911 0.0047 1
Modulation Type: OFDM
Test Engineer: Steve Chen
Limit of
Antenna Antepna Peak Output Peak Output Poyver Power
Channel No. . . Gain Power Density (S) .
Gain (dBi) (numeric) (dBm) Power (mwW) (MWicm?) Density (S)
(mW/cm?)
01 2 1.58 15.9000 38.9045 0.0123 1
06 2 1.58 14.8000 30.1995 0.0095 1
11 2 1.58 13.5000 22.3872 0.0071 1
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6. List of Measuring Equipments Used

. L Calibration
Items Instrument Manufacturer Model No. Serial No. Characteristics Date Remark
1 Receiver R&S ESCS 30 836858/024 9 KHz-2.75GHz Jul. 09,2004  Conduction
(CO01-LK)
Conduction
2 LISN EMCO 3810/2 9703-1838 9KHz ~30MHz  Sep. 04, 2004 (CO0L-LK)
Conduction
3 LISN Rolf Hoine NNB-2/16Z 99079 9KHz ~ 30MHz Dec. 25, 2003 (COO01-LK)
Conduction
4 RF Cable-CON Suhner RG223/U CBO17 9KHz~30MHz  Dec. 18, 2003
Switzerland (CO01-LK)
3m Semi Anechoic 30MHz~1GHz Radiation
5 chamber SIDT FRANKONIA SAC-3M 03CHO03-HY am Jun. 21, 2004 (03CHO3-HY)
Radiation
6  Spectrum analyzer R&S FSP40 100004 9KHZ~40GHz  Aug. 31, 2004 (03CHO3-HY)
7 Amplifier HP 8447D 2944A09072  100KHz — 1.3GHz  Nov. 05, 2003 (o§§ﬂ'3§?ﬁv)
8  Biconical Antenna SCHWARZBECK  VHBB 9124 301 30MHz —200MHz  Jul. 28, 2004 Radiation
oS (03CH03-HY)
9 Log Antenna  SCHWARZBECK  VUSLP 9111 221 200MHz -1GHz  Jul. 28, 2004, Radiation
-8 (03CH03-HY)
Radiation
10 RF Cable-R03m Jye Bao RG142 CB021 30MHz~1GHz Dec. 03, 2003 (03CHO3-HY)
11 Amplifier MITEQ AFS44 849984 100MHz~26.5GHz ~ Mar. 26, 2004 (oggﬂggﬂv)
12 Horn Antenna EMCO 3115 6821 1GHz - 18GHz  Sep. 11, 2004 (oiéﬂ'ggf’ﬁn
13 Turn Table HD DS 420 420/650/00 0 ~ 360 degree N/A (o§gglgg?£Y)
14 Antenna Mast HD MA 240 240/560/00 im-4m N/A (oié‘ﬂ'ggf’ﬁn
Radiation
15 Horn Antenna Schwarzbeck BBHA9170 154 18GHz~40GHz Jun. 09, 2004 (03CHO3-HY)
Radiation
16  RF Cable-HIGH Jye Bao RG142 CB030-HIGH  1GHz~29.5GHz  Dec. 05, 2003 (03CHO3-HY)
% Calibration Interval of instruments listed above is one year.
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Items Instrument Manufacturer Model No. Serial No. Characteristics Calg);?:on Remark
Conducted
18  Spectrum analyzer R&S FSP7 838858/014 9KHZ~7GHZ Sep. 02, 2004 (THO1-HY)
Conducted
19 Power meter R&S NRVS 100444 DC~40GHz Jun. 15, 2004 (THOL-HY)
Conducted
20 Power sensor R&S NRV-Z55 100049 DC~40GHz Jun. 15, 2004 (THOL-HY)
Conducted
21 Power Sensor R&S NRV-Z32 100057 30MHz-6GHz Jun. 15, 2004 (THOL-HY)
22 AC power source HPC HPA-500W HPA-9100024 AC0-300vV  Jun. 16,2004  conducted
(THO1-HY)
Conducted
23 AC power source G.W. GPC-6030D C671845 DC 1vV~60V Nov. 06, 2003 (THO1-HY)
Temp. and Conducted
24 mi dity Chamber KSON THS-C3L 612 N/A Sep. 30, 2004 (THOL-HY)
Conducted
25 RF CABLE-1m Jye Bao RG142 CB034-1m 20MHz~7GHz Jan. 01, 2004 (THO1-HY)
Conducted
26 RF CABLE-2m Jye Bao RG142 CB035-2m 20MHz~1GHz Jan. 01, 2004 (THOL-HY)
% Calibration Interval of instruments listed above is one year.
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