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History of this test report

Original Report Issue Date: Jul. 19, 2003

m  No additional attachment.

O Additional attachment were issued as following record:

Attachment No. | Issue Date Description
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Certificate No. : F362802

CERTIFICATE OF COMPLIANCE

for

47 CFR, Part 15, Subpart C

Equipment : WIRELESS 11B PCI CARD

Model No. : PC11B2, MS-6828
FCC ID. : 14L.-MS6828
Filing Type : Certification

Applicant  : Micro-Star Int'l Co., Ltd.
No. 69, Li-De St., Jung-He City, Taipei Hsien, Taiwan

|HEREBY cerTIFY THAT :

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

ANSI C63.4 - 1992 and the equipment under test was passed all test items required in FCC Part 15 subpart C,
relative to the equipment under test. Testing was carried out on Jul. 03, 2003 at SPORTON International Inc.
LAB.

e . Tl LR e—

Alax Chen

E] [E= 1845

SPORTON International Inc.
6F, N0.106, Sec. 1, Hsin Tai Wu Rd., Hsi Chih, Taipei Hsien, Taiwan, R.O.C.

SPORTON International Inc. FCC ID. : 14L-MS6828
TEL : 886-2-2696-2468 Page No. : 1of47
FAX : 886-2-2696-2255 Issued Date : Jul. 19, 2003
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1. General Description of Equipment under Test

1.1. Applicant

Micro-Star Int'l Co., Ltd.
No. 69, Li-De St., Jung-He City, Taipei Hsien, Taiwan

1.2. Manufacturer

1. Micro-Star Int'l Co., Ltd.
No. 488, Ban-Nan Rd., Jung-He City, Taipei Hsien, Taiwan
2. MSI COMPUTER (SHENZHEN) Co., Ltd.
Longma Information Technology Industrial Park, Shiyan, Tangtou Village, Shenzhen

1.3. Basic Description of Equipment under Test

Equipment : WIRELESS 11B PCI CARD

Model No. : PC11B2, MS-6828

FCC ID. 1 14L-MS6828

Trade Name : MSI

RP- SMA Cable : Shielded, 0.5m

RP- SMA Cable : Shielded, 1m

Power Supply Type : From PC

AC Power Cord :N/A
SPORTON International Inc. FCC ID. : 14L-MS6828
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1.4. Feature of Equipment under Test

Product Feature & Specification

1. Host/Radio Interface PCI
2. Type of Modulation PBCC, CCK
3. Number of Channels USA/Canada: 11
4. Frequency Band 2.4~2.5GHz
5. Carrier Frequency of each channel 2412MHz (5MHz)
6. Bandwidth of each channel 22MHz
7. Maximum Output Power to Antenna 17.5dBm
8. IF&L.O. frequency 374MHz
9. Type of Antenna Connector

(Ex: SMA, TNC, MCX, MMCX, UFC.......... etc) RP-SMA
10. Antenna Type / Class and Gain Dipole Antenna / 3dBi
11. Function Type Transceiver
12. Power Rating (DC/AC, Voltage) DC3.3V
13. Duty Cycle 100%
14. Basic function of product WLAN 11B

SPORTON International Inc.
TEL : 886-2-2696-2468
FAX : 886-2-2696-2255

FCC ID.
Page No.
Issued Date

. 30f47

1 14L-MS6828

: Jul. 19, 2003
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2. Test Configuration of Equipment under Test

2.1. Test Manner

a. The EUT has been associated with personal computer and peripherals pursuant to ANSI C63.4-1992
and configuration operated in a manner, which tended to maximize its emission characteristics in a
typical application.

b. The complete test system included COMPAQ PC, VIEWSONIC Monitor, LOGITECH PS/2 Keyboard,
LOGITECH PS/2 Mouse, EPSON Printer, ACEEX Modem and EUT for EMI test.

c. The EUT equipped five types of antenna, the following modes were pretested:

1. CHO1 (2412MHz), RP-SMA Cable: 0.5m
2. CHO1 (2412MHz), RP-SMA Cable: 1m
cause “0.5m antenna cable” generated the worst test result, it was selected to measured the other two
channels (one near middle and one near bottom), according to 15.31(m), as following:
Mode 1. CHO1 (2412MHz), RP-SMA cable: 0.5m
Mode 2. CHO6 (2437MHz), RP-SMA cable: 0.5m
Mode 3. CH11 (2462MHz), RP-SMA cable: 0.5m
b. Frequency range investigated: conduction 150 KHz to 30 MHz, radiation 30 MHz to 24620MHz.

2.2. Description of Test System

Support Unit 1. -- Monitor (VIEWSONIC)

FCCID - N/A

Model No. : VCDTS21553-3P

Power Supply Type : Switching

Power Cord : Non-Shielded

Serial No. : SP0O051

Data Cable : Shielded, 1.7m

Remark : This support device was tested to compy with FCC standards and

authorized under a declaration of conformity

Support Unit 2. -- PS/2 Keyboard (LOGITECH)

FCCID - N/A

Model No. :Y-SJ17

Serial No. : SP0054

Data Cable : Shielded, 1.7m

Remark : This support device was tested to comply with FCC standards and

authorized under a declaration of conformity.

SPORTON International Inc. FCC ID. : 14L-MS6828
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Support Unit 3. — PS/2 Mouse (LOGITECH)

FCCID : DZL211029
Model No. : M-S34

Serial No. : SP0041

Data Cable : Shielded, 1.7m

Support Unit 4. -- Printer (EPSON)

FCCID - N/A

Model No. : STYLUS COLRO S680
Power Supply Type : Linear

Power Cord : Non-Shielded

Serial No. : SP0048

Data Cable : Shielded, 1.35m

Remark

Support Unit 5. -- Modem (ACEEX)

FCC ID
Model No.

Power Supply Type

Power Cord
Serial No.
Data Cable

authorized under a declaration of conformity.

. IFAXDM1414

: DM1414

: Linear

: Non-Shielded

: SP0015

: Shielded, 1.15m

Support Unit 6. — Personal Computer (COMPAQ)

FCC ID
Model No.

Power Supply Type

Power Cord
Serial No.
Remark

: N/A

: Evo D380mx
: Switching

: Non-Shielded
: SP0036

: This support device was tested to comply with FCC standards and

authorized under a declaration of conformity.

: This support device was tested to comply with FCC standards and

SPORTON International Inc.

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

FCC ID.
Page No.
Issued Date

1 14L-MS6828
. 50f47
: Jul. 19, 2003
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2.3. Connection Diagram of Test System

> 1 2N N

Printer

Monitor

PC

Antenna

Modem

PS/2 Keyboard

PS/2 Mouse

The I/O cable is connected from PC to the support unit 1.
The I/O cable is connected from PC to the support unit 2.
The I/O cable is connected from PC to the support unit 3.
The I/O cable is connected from PC to the support unit 4.
The I/O cable is connected from PC to the support unit 5.
The RP- SMA cable is connected from EUT to the Antenna.

o g > w N PF

SPORTON International Inc. FCC ID. : 14L-MS6828
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3. Test Software

An executive program, EMCTEST.EXE under WIN XP, which generates a complete line of continuously
repeating “ H “ pattern was used as the test software.

The program was executed as follows:

Turn on the power of all equipment.

The PC reads the test program from the hard disk drive and runs it.

The PC sends “ H* messages to the monitor, and the monitor displays “ H “ patterns on the screen.
The PC sends “ H “ messages to the printer, then the printer prints them on the paper.

The PC sends “ H “ messages to the modem.

The PC sends “ H ” messages to the internal Hard Disk, and the Hard Disk reads and writes the
message.

g. Repeat the steps from c to f.

~0o o0 o

At the same time, “QA Test” was executed to keep transmitting signals at fixed frequency.

SPORTON International Inc. FCC ID. : 14L-MS6828
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4. General Information of Test

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 . COO01-HY, 10CHO02-HY, 03CHO03-HY

4.1. Test Voltage

110V/60Hz

4.2. Standard for Methods of Measurement

ANSI C63.4-2001 for conducted power line test and radiated emission test,

“Guidance on Measurements for Direct Sequence Spread Spectrum Systems” for test of 6dB Bandwidth
“Guidance on Measurements for Direct Sequence Spread Spectrum Systems” for test of Maximum Peak
Output Power

“Guidance on Measurements for Direct Sequence Spread Spectrum Systems” for test of 100kHz Bandwidth
of Frequency Band Edges

“Guidance on Measurements for Direct Sequence Spread Spectrum Systems” for test of Power Spectral
Density

4.3. Testin Compliance with

FCC Part 15, Subpart C 15.247

4.4. Frequency Range Investigated

a. Conduction: from 150 KHz to 30 MHz
b. Radiation: from 30 MHz to 24385MHz

4. 5. Test Distance

The test distance of radiated emission from antenna to EUT is 3 M.

SPORTON International Inc. FCC ID. : 14L-MS6828
TEL : 886-2-2696-2468 Page No. . 80of47
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5. Report of Measurements and Examinations

5.1. List of Measurements and Examinations

FCC Rule Description of Test Result
15.247(a)(2) |6dB Bandwidth Pass
15.247(b) |Maximum Peak Output Power Pass
15.247(d) |Power Spectral Density Pass
15.207 Conducted Emission Pass
15.209 Radiated Emission Pass
15.247(c) |100kHz Bandwidth of Frequency Band Edges Pass
15.203  |Antenna Requirement Pass
1.1307
1.1310
RF Exposure Compliance Pass
2.1091
2.1093
SPORTON International Inc. FCC ID. : 14L-MS6828
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5.2. 6dB Bandwidth

5.2.1. Measuring Instruments

As described in chapter 7 of this test report.

5.2.2. Test Procedure

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.

3. The 6 dB bandwidth is defined as the total spectrum the power of which is higher than peak power minus
6 dB.

5.2.3. Test Setup Layout

Attenuator

Spectrum
EUT —— 1 Analyzer

5.2.4. Test Result The spectrum analyzer plots are attached as below

Temperature : 26°C

Relative Humidity : 63 %

Channel Frequency 6dB Emission bandwidth Limits Plot
(MHz) (MHz) (MHz) Ref. No.
1 2412 11.40 0.5 1
6 2437 11.44 0.5 2
11 2462 10.64 0.5 3
SPORTON International Inc. FCC ID. : 14L-MS6828
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Plotl(Channel 1)
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Plot2(Channel 6)
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Plot3(Channel 11)
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Comments 6dB Emission bandwidth>500kHz
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5.3. Peak Output Power
5.3.1. Measuring Instruments

As described in chapter 7 of this test report.

5.3.2. Test Procedure

The antenna port RF output of the EUT was connected to the input RF input of a power meter. Power
was read directly from the meter and cable loss connection was added to the reading to obtain power at the

EUT antenna terminal. The EUT Output Power was set to maximum to produce the worse case test result.

5.3.3. Test Setup Layout

Attenuator

EUT Power Meter

5.3.4. Test Result See spectrum analyzer plots below

Temperature: 26°C
Relative Humidity: 63 %
Antenna Gain: 3 dBi

Channel Frequency Output Power Output Power Limits
(MHz) (dBm) (mW) (Watt/dBm )
1 2412 16.90 48.79988194 1W/30 dBm
6 2437 16.91 49.09078762 1W/30 dBm
11 2462 16.85 48.41723676 1W/30 dBm

Comments Maximum Peak Output Power < 30dBm ( 1Watt)

SPORTON International Inc. FCC ID. : 14L-MS6828
TEL : 886-2-2696-2468 Page No. : 14 of 47
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5.4. Power Spectral Density
5.4.1. Measuring Instruments

As described in chapter 7 of this test report.

5.4.2. Test Procedure
1. The transmitter output was connected to spectrum analyzer through an attenuator.
2. The spectrum analyzer’s resolution bandwidth were set at 3KHz RBW and 30KHz VBW as that of the
fundamental frequency. Set the sweep time=span/3KHz.
The power spectral density was measured and recorded.

4. The Sweep time is allowed to be longer than span/3KHz for a full response of the mixer in the spectrum

analyzer.

5.4.3. Test Setup Layout

Attenuator s (
] pectrum
EUT Analyzer
5.4.4. Test Result See spectrum analyzer plots below
Temperature: 26°C
Relative Humidity: 63 %
Channel Frequency Power Spectral Density Limits Plot
(MHz) (dBm) (dBm) Ref. No.
1 2412 -10.84 8 1
6 2437 -9.67 8 2
11 2462 -8.75 8 3
SPORTON International Inc. FCC ID. : 14L-MS6828
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Plotl(Channel 1):
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Plot2(Channel 6):
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Plot3(Channel 11):
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5.5. Test of Conducted Emission

Conducted Emissions were measured from 150 KHz to 30 MHz with a bandwidth of 9 KHz and return
leads of the EUT according to the methods defined in ANSI C63.4-1992 Section 3.1. The EUT was placed
on a nonmetallic stand in a shielded room 0.8 meters above the ground plane. The interface cables and
equipment positioning were varied within limits of reasonable applications to determine the position

produced maximum conducted emissions.

5.5.1. Major Measuring Instruments

o Test Receiver (R&S ESCS 30)
Attenuation 10dB
Start Frequency 0.15 MHz
Stop Frequency 30 MHz
IF Bandwidth 9 KHz

5.5.2. Test Procedures

a. The EUT was placed 0.4 meter from the conducting wall of the shielding room was kept at least 80

centimeters from any other grounded conducting surface.

b. Connect EUT to the power mains through a line impedance stabilization network (LISN).
c. All the support units are connect to the other LISN.
d. The LISN provides 50 ohm coupling impedance for the measuring instrument.
e. The FCC states that a 50 ohm, 50 microhenry LISN should be used.
f. Both sides of AC line were checked for maximum conducted interference.
g. The frequency range from 150 KHz to 30 MHz was searched.
h. Set the test-receiver system to Peak Detect Function and Specified Bandwidth with Maximum
Hold Mode.
SPORTON International Inc. FCC ID. : 14L-MS6828
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5.5.3. Test Result of Conducted Emission

Test Mode: Mode 1
Frequency Range of Test: from 150KHz to 30 MHz
6dB Bandwidth: 9KHz
Temperature: 30.4°C
Relative Humidity: 52 %
Test Date: 2003-07-03
B The test was passed at the minimum margin that marked by a frame in the following data

Line
Oweyr Limit Fead Probe Cable
Freg Lewsel Limit Line Lewel Factor Loz=s Femark
MH= dEuw dB dEuw dBEuaw dE dE
1 0,185 43.07 -l6.19 &4.26 47.9E5 0.10 0.0z QF
z 0,185 43.61 -5.&65 Ed. 86 4549 0.10 0.0z Awverage
3 0.369 43.11 -5.41 d45.52 4F.94 0.10 0.07 Awverage
4 0,269 43,60 -14.92 E2.EZ 43.43 0.10 o.a7 Qp
[ 0,462 29,70 -1l6.94 E&.84 329 EF 0.10 o.as Qp
& 0,462 29,99 -£_ &E d4&6.84 32921 0.10 0.08 Awverage
7 O0.&645 =29.76 -1l6.74 E&.00 3=29.08 0o.10 0.0s gp
g O0.&45 =27.6%9 -8_.31 4&6.00 3=7.E1 0o.10 0.08 Awerage
9 0.739 =28.76 -17.F4 E&.00 3=28_E8 0o.10 0.0s gp
10 0.733 =27.8E6 -8.44 46.00 37.38 0.10 0.08 Awerage
11 0.5%F3 =2E5.41 -10.8% 4&6.00 3=E5.23 0.10 0.08 Awerage
1z Q.93 =8.1F7 -17.88 E6.00 3=7.94 0.10 o.08 Qp
Neutral
1 0.188 4E5_89 -18.36 g4.2E5 4E5_77 o.10 a.0& Qp
el 0.188 4&.48 -7.77 E4.2E 4636 o.10 0.02 Awveradge
3 Q.277 32,09 -1z.82 E0.%1 327.54 0.10 0.05 Averages
4 o.z77 37.72 -23.1% e0.91 37.E7 o.10 o.a5 Qp
E 0,547 22.00 -14.00 45,00 2zZ1.2E2 o.10 0.08 Average
[ 0.&647 3E5_97 -20.02 E&.00 32E.79 o.10 o.08 Qp
7 0.9 35.81 -19.19 E&5.00 326.63 o.10 a.0g Qp
8 0.922 3233.38 -1lz.62 46.00 323_.2Z0 0.10 0.0%8 Averages
o l.479 33,80 -1z.50 45,00 323,30 o.10 0.1l0 Average
1n 1.479 3E5_88 -20.17 E&.00 32E_68 o.10 o.10 aQp
11 F.030 33.7E5E -1z.&E 45.00 3Z3_EZF o.10 0.13 Averadge
1z F.030 37.11 -18.89 E5.00 32688 o.10 a.13 Qp
rd
. _ |
Test Engineer: =i
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Test Mode: Mode 2
Frequency Range of Test: from 150KHz to 30 MHz
6dB Bandwidth: 9KHz
Temperature: 30.4°C
Relative Humidity: 52 %
Test Date: 2003-07-03
B The test was passed at the minimum margin that marked by a frame in the following data

Line
Owver Limit Bzad Probe Cable
Freq Lewel Limit Line Lewel Factor Loss Remark
MH= dEuy dE dEuy dEuy dE dE
1 0o.185 45.13 -1&.13 E4.26 48.01 o.10 o.0z QF
z o.185 45.74 -E.EBEE E4.Z&6 48_6Z o.10 0.0Z Awerage

! 0,389 42,52 —-14. 94 L2 0F 43,41 0.10 0.07 op

5 D.482 329.32 -1&6.74 56,68 3374 0.1a o.os QP

) D.482 40,22 -5.44 45,68 40,04 0.1a 0.08 Average
7
=]

0.e45 37.58 -8.4E 46.00 37.40 0.10 0.08 Awerage
o.e4L5 39,332 -1s.&67 LE&.00 3F9_1%5 o.10 o.og QP

9 0.923 S8.01 -17.99 E&.00 37.83 0.10 0.08 QF
10 0.923 S55.1% -10.82 4&6.00 35.00 0.10 0.08 Aweradge
11 1.0l 5=6.86 -9.14 46.00 35_68 0.10 0.08 Aweradge
1z 1.0l =8.39 -17.61 E&.00 38.21 0.10 0.08 QF
Neutral
1 0.18E5 45.9% -1g.32 &4.26 45_81 0.10 0.0z Qp
z 0.185 46.57 -7.69 G&5d4_.26 46_45 0.10 0.0Z Awverage
3 0.z77 35.04 -1Z_85 EO.8% 37.8%9 0.10 0.05 Awverage
4 0.z77 27.70 -2%.1% e&0.8% 37.EE 0.10 0.0E Qp
E 0.922 36.68 -19.32 E&.00 36_50 Q.10 0.0g Qp
G 0.922 33.38 -1z_62 46.00 3320 0.10 0.08 Awverage
7 1.110 3Z.82 -13.18 46.00 32.63 0.10 0.09 Awverage
= 1.110 35.34 -Z0.66 E&.00 3515 0.10 0.03 Qp
9 1.755 33.40 -17Z_60 46.00 33.1%9 0.10 0.1l Awverage
10 1.75% 35.92 -Z0.08 G&&.00 35.71 a.10 0.11 Qp
11 Z.030 33.46 -1Z_E4 4&.00 3323 0.10 0.1% Awverage
1z Z.030 37.15 -l%.85 E&.00 3692 Q.10 0.1z Qp

r
Py
v
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Test Mode

: Mode 3

Frequency Range of Test: from 150KHz to 30 MHz
6dB Bandwidth: 9KHz
Temperature: 30.4°C
Relative Humidity: 52 %

Test Date:

2003-07-03

m The test was passed at the minimum margin that marked by a frame in the following data

Line
Owver Limit Bead Proke Cakle

Freqg Lewel Limit Line Lewel Factor Loss Pemark

MH= dBna dE dBna dAEaWT dE dE
1 0.184 48221 -1s.0% &4_.30 42_09 o.1a O.0E QF
z 0,124 42.81 -L5_.45 L4 30 48_ 59 0o.1a 0.02 Awerage
] 0.3&6% 4317 -5.35 4&5_EZ 43.00 o.1a 0.07 Awerage
4 0.36% 43 5& -14_.9& EB_EZ 43 39 o.10 o.o7 ap
£ 0.451 39.93 -16.68 E&_ 67 39_81 o.10 o.og Qp
& 0.4l 402 -&6.45 46_67 40.04 o.10 0.08 Awerage
7 0o.&47 37.69 -82.31 4&6.00 37_ 51 o.10 0.08 Awerage
=] 0,547 39139 -1l6.82 L& 00 392_00 o.1o o.0g Qp
] o735 276 -8.38 45,00 37_44 o.1a 0.08 Awerage
10 o.73s oz 78 -17.22 Ee 00 32_50 o.1a o.o0g QP
11 o.9z3 25,19 -10.82 4&5.00 32E5_00 o.1a 0.08 Awerage
1z 0.9z3 328.1e -17.84 L& 00 37_98 o.1a o.o0g QP

Neutral

1 0.18&5 4537 -18.30 &4 27 4E5_ 85 o.10 0.0z Qp
z 0.18&5 45 57 -7.70 B4 27 45._4E& o.10 0.02 Awerage
3 0o.z77 38.15 -1z.77 EO_.59Z 35.00 o.10 0.0E5 Awerage
4 0o_z77 37.8 -23.10 &0.92 37.87 o.10 o.o0& Qp
E 0.&48 2567 —-Z0.33 E&_ 00 32549 o.10 o.0g Qp
=] 0.&45 21.47 -14.E53 4500 321.29 o.10 0.08 Awverage
7 0.9z1 36.75 -1%_.25 E5.00 3657 o.10 o.o08 Qp
g 0.9z1 33.38 -1z_.6& 4&6.00 3320 o.10 0.08 Awerage
2 1477 22.E50 -1z.E50 4500 3330 o.10 0.10 Awerage
10 1477 26,18 -15.8& EL&_oo 2598 o.10 o.10 QF
11 Z.030 33.70 -1z.30 4&6.00 3347 o.10 0.13 Awerage
1z Zz.030 37P.E3 -18.77 E&_0O0 3F7_00 o.10 0o.13 Qp

i
&
v
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5.6. Test of Radiated Emission

Radiated emissions from 30 MHz to 24.62 GHz were measured according to the methods defines in

ANSI C63.4-1992. The EUT was placed on a honmetallic stand, 0.8 meter above the ground plane, as

shown in section 5.6.3. The interface cables and equipment positions were varied within limits of

reasonable applications to determine the positions producing maximum radiated emissions

5.6.1. Major Measuring Instruments

® Amplifier
RF Gain
Signal Input

® Spectrum Analyzer
Attenuation
Start Frequency
Stop Frequency

Resolution Bandwidth

Signal Input

® Test Receiver
Attenuation
Start Frequency
Stop Frequency

Resolution Bandwidth

Signal Input

(SCHAFFNER CPA9231A)
30 dB
9 KHz to 2 GHz

(R&S FSP7)

10 dB

30 MHz

1000 MHz

120 KHz for below 1GHz

1 MHz for above 1GHz
9 KHz to 7 GHz

(R&S ESI7)

10 dB

30 MHz

1000 MHz

120 KHz for below 1GHz
1 MHz for above 1GHz
20Hz to 7 GHz

SPORTON International Inc.
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5.6.2. Test Procedures

1. The EUT was placed on a rotatable table top 0.8 meter above ground.

The EUT was set 3 meters from the interference receiving antenna which was mounted on the top
of a variable height antenna tower.

3. The table was rotated 360 degrees to determine the position of the highest radiation.

4. The antenna is a broadband antenna and its height is varied between one meter and four meters
above ground to find the maximum value of the field strength both horizontal polarization and
vertical polarization of the antenna are set to make the measurement.

5. For each suspected emission the EUT was arranged to its worst case and then tune the antenna
tower (from 1 M to 4 M) and turn table (from O degree to 360 degrees) to find the maximum
reading.

6. Set the test-receiver system to Peak or CISPR quasi-peak Detect Function and specified
bandwidth with Maximum Hold Mode.

7. If the emission level of the EUT in peak mode was 3 dB lower than the 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 and reported.

8. For testing above 1GHz, the emission level of the EUT in peak mode was 20dB lower 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.

SPORTON International Inc. FCC ID. : 14L-MS6828
TEL : 886-2-2696-2468 Page No. 1 24 of 47

FAX : 886-2-2696-2255 Issued Date : Jul. 19, 2003



FCC TEST REPORT Report No. : F362802

5.6.3. Typical Test Setup Layout of Radiated Emission

Qinna

Equipment under Test

[ ] .
7|V & Testdistance ——>

0.8 M

\I/ Ground Plane —\

Recei
TurnTable ecetver

SPORTON International Inc. FCC ID. : 14L-MS6828
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5.6.4. Test Result of Radiated Emission

Test Mode: Mode 1

Test Distance: 3 M

Temperature: 26 °C

Relative Humidity: 63 %

Emission level (dBuV/m) = 20 log Emission level (uv/m)

Corrected Reading: Antenna (Probe) Factor + Cable Loss + Read Level - Preamp Factor = Level
Test Date: 2003-07-02

B The test was passed at the minimum margin that marked by the frame in the following test record
B Spurious Emission

Site : 10CHO2-HY

Condition :FCC CLASS-B 3m ATN2722 AM HORIZONTAL
EUT :PCI Card

POWER: For PC

MODEL : M5-6828

MEMO :TX CHO1 24120Hz

: 05m Antenna
: F362802

Owver Limit Readfintenna Cable Preamp Ant Table
Freq Lewvel Limit Line Lewvel Factor Logs Factor Remark Poz Poz
MHz dBu¥/m dBE dBu¥/fm dBu¥ dBfm de de Ccm deq
1 37.2%0 31.29% -%.71 40.00 4731 12.92 1.26 30.20 100 -—-
2 7.0 32,74 -10.76 4350 4% 69 10.78 2.4% 30.22 100 -—-
3 249 780 30.93 -15.07 46.00 45 .38 11.75 4.20 30.40 100 -—-

Site : 10CHO2-HY

Condition :FCC CLASS-B 3m ATN2722-3M HORIZONTAL
EUT :PCI Card

POWER: For FC

MODEL : MS-6828

MEMO :TX CHO1 2412MHz

:05m Antenna
: F362802
Owver Limit Readfintenna Cable Preamp Ant Table
Freq Lewvel Limit Line Lewvel Factor Lozs Factor Remark Poz Poz=
MHz dBu¥fm dBE dBuV¥/m  dBuVf dBE/m dEe dB cm dedq
1 632.500 29_05 -16_.95 46.00 33 80 18 69 610 30.14 100 -—
2 666_ 100 31.2% -14_ 71 46.00 3I5.55% 1889 &.92 30.07 100 —-—-
3 799 _ %00 32_89% -13 11 4600 35.78 19 89 T.32 30.10 100 -—
SPORTON International Inc. FCC ID. : 14L-MS6828
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Site : 10CHO2Z-HY
Condition :FCC CLASS-B 3m ATN2722-3M VERTICAL
EUT : PCI Card
POWER: For PC
MODEL : MS5-6828
MEMO : T CHOI 24120Hz
: 0.5m Anitenna
: F362802
Owver Limit Readfintenna Cable Preamp Int Table
Freq Lewvel Limit Line Lewvel Factor Lozs Factor Remark Poz Poz
MHz dBu¥/m dE dBuY¥/m  dBu¥ dEjm dE dE cm deq
1! 41.610 3I6.18 -3.82 40.00 52_46 12_34 1.5% 30.21 QP ——= —-——=
| 21 44 850 3F6.78 -3.22 4000 5321 12 09 1.73 30.25 QP 400 8 |
31 49 980 325.66 -—3.34 4000 56_26 717 1.93 320._30 -—= -—-
Site 1 10CHOZHY
Conditiom (FCC CLASS-H 3m ATMNITIE- M VERTIC Al
EXT i PCL Cand
FOWER: Far P
MODEL : M5%-6H2S
MEMO T CHOL 241 30
(D Sm Amienma
(P30 ZH0E
Owar Limik Baalfintanna Cabla Poeay Habk Tabla
Freg Level Larat Lame Level Factor Lomer Factor Esmark P Fom
PH: AEulffm dE ARV iwn dARu'f AE fis dE B £ hiagg
1 5. 408 3 _F1 -L6.7F dAE.0@  F3 A7 1B 85§ E.FE 3F0D.WT -—= —-—=
2 44,600 9 &F -16.38 4&.00 F1_56 2013 T.54 F0_91 ——= -
1 319, M08 0. &2 ~20.0m 54,08 1. &4 20, T .12 3 30
Gite 03CHO3-HY
Condition 3n HORN-ANT-10094-0417 HORIZONTAL
EUT PCI Card
Fower : For PC
MODEL : M5-65828
MEMO : TX CHO1 Z41:2MH=
0.5m Antenna
F3igz802
Ower Limit DBe2ad Proke Cable Preamp Ant Tahle
Fregq Lewel Limit Line Lewel Factor Loss Farctor Pemark Pos Doz
MHz dBuV/m dE dEuV/m dEut dE dE dE cm deg
ol ZE34_ 000 E2.4% -F1_E1 <v4.00 43128 30.09 &.40 Z7.18 Peak -—- —-—-
4 &34 000 41 _EF1 -1z.7%3 E4.00 321.90 320,09 &40  27.18 Awerage -—- -—-
5 zed&_ 000 51.08 -EE_9E <vY4.00 41.65 30,08 &.53 E7.19 FPeak -—= —-——-
& Ze0&_ 000 3985 -14_11 E4.00 320.47 320,08 &.53 2719 Awerage -—- -—-
SPORTON International Inc. FCC ID. : 14L-MS6828
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Gite i D3CHO3-HY
Condition : 3m HORN-ANT-10094-0417 HORIZONTAL
EUT : PCI Card
Power : For PC
MODEL  M3-6825
MENMO : TX CHOL Z4l:ZMH=
v 0.5m Antenna
Faaza02
3ite : O3CHOS-HY
Condition : 3m HORN-AWT-100594-0417 VERTICAL
EUT : PCI Card
Power : For PC
MODEL : M3-6523
MEMO i T¥ CHOL 241:2MH=
: 0.5m Anterma
F36Z802
Ower Limit Bzad Probe Cable Preamp Ant  Tahkle
Freq Level Limit Line Lewel Factor Loss Factor Bemark Pas Pas
MHz dBuV,m dE dBu¥,/m dEu dE dE dE CIL deg
el ELOO.ooQ0  EEove -18.:z4 7400 45 50 3F0_10 &.34  27.18 Pezk -—= -—=
4 ELO0.000 43.97 -10.03 &4.00 34.71 30.10 &.34 ET7.18 Average -—= -—=
£ FE&40.000 E7.4% -16.E51 74.00 48.17 30.09 g5.41 Z7.18 Pezk -—= -—=
& ELd40.000 47,43 -&_57 E4.00 38,11 30.09 &6.41 Z7.18 Average -—= -—=
7 Fe0g. 000 E4.08 -19_.9F 74.00 44_g6 3008 &.52 Z£7.19 Peszk -—= -—=
=] EeOg._ 000 43_9F -10.08 &4.00 34_50 3008 6,53 Z27.19 hverage -—= -—=
SiTE = DICHIZ=-HT
Condivion : Ja BEIRK-ART=-10054-0417 VERTICAL
EOT = LTI Caed
PO = Foxr PC
HODEL = ES=-6HZE
HEKD = TX CHOL Z31ZFE=
= D.Ee AnCernsin
= FIgEZA0Z

»  For 5GHz ~ 25GHz
Remark: Frequency from 5000MHz to 25000MHz, the emission emitted by the EUT is too low to be

measured
SPORTON International Inc. FCC ID. : 14L-MS6828
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B Field strength of fundamental and harmonics

Frequency Antenna Cable Reading Limits Emission Level Margin Detect
Polarity Factor Loss

(MHz) (dB/m) (dB) (dBuV) (dBuv/m) (uv/m) (dBuV/m) (uV/im) (dB) Mode
2414.000 H 30.18 6.23 67.84 - - 104.25 163117.29 Peak
2414.000 H 30.18 6.23 59.77 - - 96.18  64416.93 A.V.
2414.000 Y 30.18 6.23 76.69 - - 113.10 451855.94 Peak
2414.000 Y 30.18 6.23 68.98 - - 105.39 185994.46 A.V.

Peak,
4824.000 V/H -

A.V.

Peak,
7236.000 V/H -

A.V.

Peak,
9648.000 V/H -

A.V.

Peak,
12060.000 V/H -

AV.

Peak,
14472.000 V/H -

A.V.

Peak,
16884.000 V/H -

A.V.

Peak,
19296.000 V/H -

A.V.

Peak,
21708.000 V/MH -

A.V.

Peak,
24120.000 V/MH -

A.V.

Remark: The emission emitted by the EUT is too low to be measured except the emission listed above

.-‘r
i W
Test Engineer : s
Jay Zhong

SPORTON International Inc. FCC ID. : 14L-MS6828
TEL : 886-2-2696-2468 Page No. : 29 of 47
FAX : 886-2-2696-2255 Issued Date : Jul. 19, 2003



FCC TEST REPORT Report No. : F362802

Test Mode: Mode 2

Test Distance: 3 M

Temperature: 26 °C

Relative Humidity: 63 %

Emission level (dBuV/m) = 20 log Emission level (uv/m)

Corrected Reading: Antenna (Probe) Factor + Cable Loss + Read Level - Preamp Factor = Level
* Test Date: 2003-07-02
B Thetest was passed at the minimum margin that marked by the frame in the following test record
B Spurious Emission

dite IOCHDI-HY
Conditson - FOZ CLASS-H 3m ATHITI-ZM HORIZ0OKTAL
EOT (FCI Coard

POWER  :FarPC
MIODEL  : M3-682E
MERD . TXCHDS I57MEHz

:0.5m Antenna
: FI6IE02
Ower Lumt FReaganteEnna Cable Pressp ant  Table
Freq  Level LISt LiAe  Lewel Factor LoES FACCor Bemark Fog s
MHZ dBEuSm 08 gEu e giEL dE/m dE dE om deg
1@ FF. 230 31.32 8,67 40,00 47,3 1%.532 1.2 3020 100 -
- GF.FF0 0 3342 -10.3F  &£3.50 50008 10.78 2,482 3022 100 -
i 47, B0 11 47 =14,80 44,00 46.08 11,60 4,16 N0.40 100
Site: CIDCHO-HY
Conditsary  FOO CLASS-H 3m ATHIT22-3M HORIZOHT AL
EUT e
POWER  : Far PO
MODEL MS-aR2E
MIENRED DT CHOS 22170 H=
S0 5m Asitensia
- FI62E02
v LIMIT  Readentenna  cable Proasp ART Table
Fregq Lewel Lisie Line Lewel Fattosr LG8 FARCEGr FEmark T Fid
(TR T ol PV oy digm A di cH deg
1 Gdl. 900 33253 -13.1F7 &é.00 3844 18,74 . 7T 3daiz 1010 -
F SR, W0 M0.FE =1%,22 #4.00 N4.9% 16,95 .94 10,08 100
2 FER, OO0 3.3 -1%.18 4&,00 3IE.FL 18,88 F.F2 OILLLAD 100 -
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Site C10CHOZ-HY
Condition FOC CLAZE-B 3m ATH2T22-30 VERTICAL
EUOT cPCI Card
POWER  :ForPC
LIODEL  : LI3-aE2E
MELIC c TE CHO6 2437 Hz
(0.5m Antenna
- F3a2802
Ower Limit Readantenna <Cable Preamp ANL Table
Freq Lewel Limit Line Lewel Factor Loss Factor Remark Fos Fos
MHz dEUYV/m de deuv/m deuy desm de de C deg
3F.?a0 34,728 -C FF 40 00 5030 17 .97 1.26 30,20 100 ——
% g 45,660 8,00 -4.00 40,00 53,20 11,3F 1.9 30,24 100 ga |
3 a 45,980 35,70 -4.30 40.00 GE&,.30 777 1.232 320.30 100 -—=
Site CIDCHO-HY
Cosuhitsarn  FOO CLASS-B 3m ATHIT22-3M VERTICAL
EDT PO Clod
POWER  :Far P2
MODEL MS6828
RERED s T CH 22570 H=
S0 5m Asitensia
: FI62807
e LIMIT  Readéntenna  Cable Proasp BNT  Table
Freagq Lewel Lisie Line Level Faitos Li88 FARCEGrF FEmars POE Fid
ez dlisy (I ol digdm dm dn cHl dirg
1 GES . 400 2927 -1&.73F &E.00 33,52 18.839 E.892 3007 100 -
H OO E00 2879 =1&,.21 44,00 2.6 10,060 .02 10.10 100
2 FFR, 00 31.11 -2E.B3 E4,00 3,12 20LTE 2,12 2F.20 100 -
] : DACKOZ=-HY
Comdivion = 3a BIRK=-AKT=1005%4-0417 HORIZONTAL
EOT = PCI Cokd
PoWET = Foxr FC
HODEL = ES5=68ZEB
ME¥ED = T CHOE Z237THE=z
= D.Ee ANCOTEn
= FIRZR0Z
Oeer Limic Fead Frobe Cable Proanp At Table
Frayg Leval Limiw Lina Leval Fasvor Lodd Factor Pamark Pos Pow
Ez dBui e [l i TF LS d=haly fuic] dE dE e ™ Ay
= 2EES. DD EL 28 -22. 02 T4.00 42_£3F 30,08 E.ad ZT.LYS Paak -—— —
E] & Sl DSOS 40, 1 La, 1= 54, 00 a1 .40 a4, a o, il =, A A.'u'!rn.;n-
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JiTe = DACHIZ-HY
Comdivion : 3a BIRK-ART=-10054-0417 HORIZOMNTAL
EOT = FCT Capd
FOWRT = For PC
HODEL : KE3=-68ZE
HERED = TH CHOE Z437FE=z
= 0.5 ATVCETES

FAEZA0Z

S1be o ACEIa-HY
Lomdrition @ 2o HIEK-ARNT-10054-0407F YEHTLLAL
KL t FLL Cazd
Power t For PU
HUDEL : KE5-pozp
MEK] t Tx CHOE Z537HH=
I b.oe Antenns
T FlcZuog
lrer Lzmat Femd Frobs Cable Presop Hirts Takl=
Fredq Lewel Limic Line Lewvel Faccor Liyxss Factor Femark Fos Fius
= dlhsi' e el edhalf e gty il =10 =l B aleg
3 ZEed. D0 ET7.ZI4 -16.76 T4.00 47.28 3D.03 .45 ZT7.L15% Peak -—= —-—-
4 ZEE4. D0 47.07 -&.93 E4.00 3FT.TL 3FD.09 .4 ZT.19 Ararage - -
SiTE = DACKIZ=-HY
Comdlition : Ja RIFK-ART=1005%4-041T7 YERTICAL
EOT = LI Cazd
Fowar = Foxr PC
HODEL = E5=-68ZEB
ME¥D = T CHOE Z337HE=
= 0.5 ATVCETES
= FI&ZR0Z

»  For 5GHz ~ 25GHz
Remark: Frequency from 5000MHz to 25000MHz, the emission emitted by the EUT is too low to be

measured
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B Field strength of fundamental and harmonics

Frequency Antenna Cable Reading Limits Emission Level Margin Detect
Polarity Factor Loss
(MHz) (dB/m) (dB) (dBuV) (dBuv/m) (uvV/m) (dBuV/m) (uv/im) (dB) Mode
2436.000 H 30.15 6.26 66.22 - - 102.63 135363.01 Peak
2436.000 H 30.15 6.26 58.50 - - 94.91 55654.46 AV.
2436.000 \Y 30.15 6.26 75.25 - - 111.66 382824.74 Peak
2436.000 \Y 30.15 6.26 67.85 - - 104.26 163305.19 AV.
4874.000 V/H . PAe_?/l.(’
7311.000 V/H . PAe_illl.(,
9748.000 V/H ) P:il/lf,
12185.000 V/H . PAe.?/l.(’
14622.000 V/H . PAe.3/|.<.
17059.000 V/H ) P:_?}_('
19496.000 V/H . P,:?/l,(’
21933.000 V/H . P:?).(.
24370.000 V/H . PAe_?/l.(’

Remark: The emission emitted by the EUT is too low to be measured except the emission listed above

Test Engineer :

-'_..

o AL

Jay Zhong

SPORTON International Inc.

TEL : 886-2-2696-2468

FAX : 886-2-2696-2255

FCC ID.
Page No.
Issued Date

1 14L-MS6828
. 33 0f 47
: Jul. 19, 2003



FCC TEST REPORT Report No. : F362802

Test Mode: Mode 3
Test Distance: 3 M
Temperature: 26 °C

Relative Humidity: 63 %
Emission level (dBuV/m) = 20 log Emission level (uv/m)
Corrected Reading: Antenna (Probe) Factor + Cable Loss + Read Level - Preamp Factor = Level
* Test Date: 2003-07-02

B Thetest was passed at the minimum margin that marked by the frame in the following test record

B Spurious Emission

Site  IDCEHI-HY
Condison  FOO CLAZS-B 3m ATHIF22-3 HORIZOKTAL
EOT :PCT Card
POWER  :FarFC
MODEL M3-5E2E
MEMO (TICHLL 24638 H
(05m Antenna
: FIG2E02
Owver Limt FResdantsnna  Cable Pressp ant Tabls=
Freg  Livel LISt L1Ae  Lewvel Factoe Loss Factor Bamark PoE s
MHZ dBEuSm o8 oEuvSm giEL dE/m dE dE om deqg
1@ IF. 280 31.10 -82.50 40,00 47,12 1%.%2 1.2 30.20 100 -
| gF.770 3z &0 -10.70  £3.50 45%.FE 10,78 2,42 3022 1000 -
1 2481, 550 11.77 1.2 L[] 461 11,04 4,11 I 1% pinle
Site CIDCHO-HY
Conditsar  FOO CLASS-H 3m ATHIT22-3M HORIZOHT AL
EOT PO Card
POWER  : Far PO
MODEL ME-aR28
MIERED CTHCHL 24630 H=
S0 5m Asitensia
B e
gwer  LIMIT  ReadsnTenna Cable Proasp ANT Table
Freagq Level Lisie Line Leyel Fatros Li88 FARCEGr PLEmark e Fid
(eI [T TR Ly dins/m din dil o dieg
1 ezd 100 3066 -15.34 &E.00 3JE.SE 1863 &ai3 30 4E 100 -
F B, 400 1&-25 1. 7% &g, U0 Iia-%1 16, i3 [ 1. 0 pinle
3 FEE.800 3F.78 -lZ.:ZE 4,00 3Ig.&7 19,837 F.32 30.10 100 -
SPORTON International Inc. FCC ID. : 14L-MS6828
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Site C10CHOZ-HY
Condition :FCC CLASS-B 3m ATH2T22-3M VERTICAL
EOT (PCT Card
POWEER  :ForPC
MODEL  LI3-6822
MEMO cTHCHI1 24620 Hz
(0.5m Antenna
Fa32E02
Ower Limit Readantenna <Cable Freamp ANt Table
Freq Lewel Limit Line Lewvel Factor Loss Factor Remark Fos Fos
MHz dBEuUY.M de deuv/m dEuw de/m de de cm deg
S0.250 3&.07 .
3 9F.FF0 28,92 -14.58 43,50 45.8F 10.78 2.49 320.22 Peak 100 -
Site : IOCHI-HY
Condison : FOD CLASE.B 3m ATHITI1.ZM VERTICAL
EDT cFCT Card
POWER  :FarFC
MODEL :LS-6EIE
RIERED :THCHLL 28630 H:
(05m Antenna
: FI63307
Ower Lumt Resdantenna Cable Fressp ant  Tabls=
rag  Lewvel  Lisde Ling Livel Factoe LS Factor Bamark PO [
MHz dEuSm o dELu dEL dEsm dE dE cm deqg

1 423,000 31.53 -14,37 4,00 4Ll.0F 15,75 .33 30,50 Feak 100 ——

H GES. 400 31.21 -1&.79% @E@.00 35.47 18.89 E.8 30.07 Feak 100 ——

| SO, P00 N2_i4 =-21.04& E4.00 NM.EE 2O.P4 E,12 29,90 Peak 100

S1oe ¢ ACKEDI-HY
Conditiom 1 Ja HIEK-ART-1005%4-0407 HORIZDOMNTAL
EUT t FCE Card
Poneex ¢ For PC
MuX L T H5-pdzl
MEED t TH CHMLL 24628
r 0. bSe Antenms
¢ Fig2anz
hrer Lzmat Femd Frobs Cable Prescp it Tak:l=
Fereg Lewsl Limic Lime Lewel FoctCor Loss Factor Remark Fos Fos
Bz dlhsi s Bl lhalf i ahaty =l =l el [ ] cleg

3 ZESD. 000 EL_EE -Z2.35 .00 42.2Z5 30.04 £.5L 27.1% Pealt -— —_——

4 ZES0, 00 40.5d -1l3.48 S54.00 F1.L4d 0. 0E E.5L ZT.L% Avarage - ——
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Suts  DACKOA-HY
Condition @ 3z HOEN-ANT-L00%4-04L07 HORIZOETAL
EOT : BCI Cazd
Powar : For PC
HOTEL : KE3-68zZ8
HEKD : TH CHIL Z46ZHHEz
: 0.5 ARCETER
= FIEZA0Z
Sioe T ACHEOA-NY
Comdizion @ J= MIRK-ANT-100%94-0407 VERTICAL
ET 1 FCI Card
Powsr : Far PC
MODEL 1 ME-gAZR
HE®ED T TH CHLL 2462Mz
: 0. 5m kntenms
r Flgzaoz
Ower  Lamat Femd Frobs Cables Preasp At Tabls
Fereg Lewsl Limic Lime Lewel FoctCor Loss Factor Remark Fos Fos
1Bz dihi e dll dihalfie d3half dll dl dll (= deg
1 Z08S. 00 E1_ 23 22 .07 4000 42 .7F 30051 E.80 Z7_ 11 Paak —— -
F4 E00E, 600 4232 =11, 60 54,00 3. LE 30,51 L0 FFOLL Mrsrags = ==
F Z240. 000 E5_ZF1 -18.63 T4.00 45.08 FO.Z5 2,12 ZT7_LE Pealk - —
q 2340, 000 4047 -13.53 E4.00 =F1.Z4 30,25 &.13 ZT.LE Lrarags - ——
H EWTE. OQ Ed D0 =LT.6E 4,00 47.08 30, 3E §,17 E7.LE Feak - =
E 2ITZ. 000 4AD_2E -13.02 &H4.00 ZL.TE D 2Z .17 2T.LE Kvaeradge —— ——

g.44 ZIT.LE Averogc _—— ——
&.ad ZT.LE Paak — R
6. 858 ZT. L9 Fenk ——— S—_—
E.BL 2T7.L1% Kveroge — R
&.85 ZT.Z3 Paak _—— ——
& 08 FFED hverasge - S

-l ZEEG. 000 4357 -10.33 54.00 Zd.32
Lo ZEES. DD EZ.TE -20.24 T74.00 44.41
bl E5M0, 000 B4.04 =LP. 06 V4,00 44.74
iz ZESD. 000 4318 -10.BZ 54.00 Z3.7E
L3 EZH3E. 000 ElL.Z5 -ZZ.71 74.00 41.54
b4 Z00, 00 4L.3E =LE. @0 84,00 L. ET

SRR
EE2EEERS

Sie : DACHDZ=-HY
Comdivion : 3a REIRK-AKT=10053-0407 YERTICAL
EOT : FCE Caxd
PoweT : Foxr PC
HOTEL : Ki-682E
HEED T TH CHIL 286215z
: D.5e Ancemnn
* FIeZ80Z

»  For 5GHz ~ 25GHz
Remark: Frequency from 5000MHz to 25000MHz, the emission emitted by the EUT is too low to be

measured
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B Field strength of fundamental and harmonics

Frequency Antenna Cable Reading Limits Emission Level Margin Detect
Polarity Factor Loss
(MHz) (dB/m) (dB) (dBuV)(dBuv/im) (uV/m) (dBuV/im) (uv/im) (dB) Mode
2462000 H 3013 629 67.14 - : 10356 150660.71 Peak
2462000 H  30.13 629 59.34 - : 95.76  61376.20 AV.
2462000 V 3013 629 7648 - : 112.90 441570.45 Peak
2462000 V 3013 629 66.04 - : 102.46 132739.45 AV,
4924.000 VIH ] P:%E,
7386.000  V/H i P:.?/l.('
9848.000 V/H : PA??/'_"
12310.000 V/H : P/f."{‘/""
14772.000 V/H i PAG.?/l.('
17234.000 V/H - e
19696.000 V/H : P:.%""
22158.000 V/H i PAG’."{‘/'_"
24620.000 V/H : Peak.

Remark: The emission emitted by the EUT is too low to be measured except the emission listed above

Test Engineer :

-'_..

o AL

Jay Zhong

SPORTON International Inc.

TEL : 886-2-2696-2468

FAX : 886-2-2696-2255
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5.7. Band Edges Measurement
5.7.1. Measuring Instruments

As described in chapter 7 of this test report.

5.7.2. Test Procedure

1. The transmitter output was connected to the spectrum analyzer via a low lose cable.
2. Set both RBW and VBW of spectrum analyzer to 100KHz with convenient frequency span
including 100 KHz bandwidth from band edge.

3. The band edges was measured and recorded.
5.7.3. Test Result

* Test Result in lower band (Channel 1) PASS
Test Result in higher band(Channel 11) PASS

5.7.4. Note on Band edge Emission

The band edge emission plot on page 61. shows 49.23dB delta between carrier maximum power and local

maximum emission in the restricted band (2.4835GHz).

The emission of The maximum

Polarity carrier power field strength in Limit Margin Result
strength restrict band
(dBp V/m) (dBp V/m) (dBp V/m) (dB)
H 103.56 54.33 74.00 -19.67 Peak
H 95.76 46.53 54.00 -7.47 Average
\Y 112.90 63.67 74.00 -10.33 Peak
\Y 102.46 53.23 54.00 -0.77 Average

The maximum field strength in restricted band is the emission of carrier power strength subtract to the

delta between carrier maximum power and local maximum emission in the restricted band.

SPORTON International Inc. FCC ID. : 14L-MS6828
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The spectrum analyzer plots are attached as below
Plotl (Channel 1)

@ *RBEW 100 kHEZ
"VEW 10U kH=

=31.10 4B

Ref 15 dfm *Att 15 dB *gWT 500 ms -13. 800000000 MMz
offgatc 10|dB Marker{ 1 [TL }
-0 = T ET T HBEN
2l 410600p00 oz |HE
1 e PO s
AT
| LVL
-2 [
f=—3i3 ffl J \m
il ]
|
Ti]
L-M“-"'-”"-"‘"“" Ly
I, W I— l— b
=
|
Cantar 2.4 GHz 10 MHEz/ Span 100 MHz
T o 5 1.J0L. 2003 1E:15:31
SPORTON International Inc. FCC ID. : 14L-MS6828
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Plot2 (Channel 11)

@; *pEW 100 kMz Delta 2 [Tl ]
*VRW 100 KHz -§9,.23 dp
mef 15 dfAm fate 15 dB *SWT 500 ms 23.000000000 MHI
offhet 1LO|dB | Hacker| 1 [Tl
10 T o S ]
' | T 2| agosoopoe cus [
1w O T
HAXH \
H LWL,
=1 \ (]
f |
- L
A \
L) [
=50 'M
| A b b
-&0 Po—_—
T -
L -B0
|
Center 2.483% OH=E 10 pmE=/f Span 100 MHEZ
[ i 2 1.JUL.2003 1B:20:32
Comments  All emissions in any 100kHz bandwidth outside the band edge are attenuated more then 20dB

from the carrier.

SPORTON International Inc.
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5.8. Antenna Requirements

The EUT use a undetachable antenna via SMA-reversed external connector. It is considered meet antenna
requirement of FCC.

5.8.1. Standard Applicable
For intentional device, according to FCC 47 CFR 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.

And according to FCC 47 CFR Section 15.247 (b), if transmitting antennas of directional gain greater
than 6dBi are used, the power shall be reduced by the amount in dB that the directional gain of the

antenna exceeds 6dBi.

5.8.2. Antenna Connected Construction

The maximum Gain antenna used in this product is dipole antenna. The antenna connector type is SMA.
The coaxial cable of the antenna is fixed to the antenna.

SPORTON International Inc. FCC ID. : 14L-MS6828
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5.9. RF Exposure

FCC Rules and Regulations Part 1.1307,1.1310,2.1091,2.1093:

RF Exposure Compliance

5.9.1. Limit For Maximum Permissible Exposure (MPE)

(A) Limits for Occupational / Controlled Exposure

Frequency Range Electric Field Strength|Magnetic Field Power Density (S) Averaging Time
(MHz) (E) (V/m) Strength (H) (A/m) (mW/ cm2 |[E|2|H|2 or S
(minutes)

0.3-3.0 614 1.63 (100)* 6
3.0-30 1842/t 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 Strength|Magnetic Field Power Density (S) Averaging Time
(MHz) (E) (VIm) Strength (H) (A/m) (mW/cm32) |[E|2|H|2 or S
( minutes )
0.3-1.34 614 1.63 (100)* 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
SPORTON International Inc. FCC ID. : 14L-MS6828
TEL : 886-2-2696-2468 Page No. 1 42 of 47
FAX : 886-2-2696-2255 Issued Date : Jul. 19, 2003




FCC TEST REPORT Report No. : F362802

5.9.2. MPE Calculations

J30xPxG E?

E (V/Im) Power Density: Pd (mW/cm32)
d 3770
E Electric field (V/m)
P Peak output power (mW)
G Antenna numeric gain  (humeric)
d Separation distance (m)

Because the EUT is belong to General Population/ Uncontrolled Exposure. So the Limit of Power Density is 1.0

mW/cm2 We can change the formula to:

0xPxG
\ 3770

Peak Output Calculated RF Minimum RF
Antenna Gain|Antenna Gain PUl! peak Output Exposure Exposure
Channel NO. . . Power . .
(dBi) (numeric) Power (mw) Separation Separation
(dBm) . .
Distance (cm) Distance (cm)

Channel 1 3.00 2 00 16/. 90 4 8. B9 20
Channel 6 3.00 2 00 16/. 91 4 .79 20
Channdl 11 3.00 2 00 16/. 85 4 8. 47 20

5.9.3. FCC Radiation Exposure Statement

This equipment complies with FCC radiation exposure limits set forth for an uncontrolled environment. In
order to avoid the possibility of exceeding the FCC radio frequency exposure limits, human proximity to the
antenna shall not be less than 20cm (8 inches) during normal operation. Proposed RF exposure safety
information to include in User's Manual.

SPORTON International Inc.
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6. EMI Suppression Component List

No EMI suppression components.
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7. Antenna Factor & Cable Loss

Frequency Antenna Factor Cable Loss Frequency Antenna Factor Cable Loss
(MHz) (dB) (dB) (MHz) (dB) (dB)
30 15.15 1.11 1000 24.30 3.89
35 13.53 1.26 2000 31.10 5.41
40 12.51 1.50 3000 29.60 6.92
45 12.09 1.69 4000 30.80 8.24
50 7.77 1.93 5000 34.20 9.22
55 6.68 2.06 6000 33.30 10.25
60 5.58 1.97 7000 37.80 11.61
65 5.81 2.20 8000 39.40 11.78
70 6.03 2.27 9000 38.40 12.59
75 6.61 2.09 10000 38.90 13.84
80 7.31 2.23 11000 41.10 14.64
85 8.48 2.18 12000 42.70 14.12
90 9.64 2.42 13000 43.90 16.01
95 10.35 2.48 14000 43.70 13.76
100 11.08 2.50 15000 43.40 14.30
110 11.02 2.80 16000 40.90 15.16
120 10.97 3.09 17000 44.40 15.88
130 10.91 3.16 18000 47.10 16.09
140 11.32 3.22 19000 37.60 16.98
150 10.22 3.18 20000 37.30 16.21
160 9.29 3.13 21000 37.00 20.13
170 8.83 3.25 22000 38.00 19.24
180 9.20 3.41 23000 38.70 19.64
190 8.88 3.48 24000 38.60 20.54
200 8.56 3.56 25000 38.90 20.14
220 9.85 3.82 14000 43.70 13.76
240 11.08 4.09 15000 43.40 14.30
260 11.83 4.26 16000 40.90 15.16
280 12.00 4.41 17000 44.40 15.88
300 12.16 4.55 18000 47.10 16.09
320 12.77 4.65 19000 37.60 16.98
340 13.37 4.74 20000 37.30 16.21
360 13.95 4.85 21000 37.00 20.13
380 14.55 4.89 22000 38.00 19.24
400 15.13 5.13 23000 38.70 19.64
450 16.08 5.41 24000 38.60 20.54
500 17.03 5.97 25000 38.90 20.14

550 17.75 6.04

600 18.49 6.43

650 18.79 8.85

700 19.10 7.11

750 19.49 7.30

800 19.89 7.32

850 20.15 7.57

900 20.42 7.85

950 20.63 8.25

1000 20.85 8.04
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8. List of Measuring Equipments Used

Instrument Manufacturer Model No. Serial No. Characteristics Calibration Date Remark
EMC Receiver R&S ESCS 30 100174 |9 KHz-2.75GHz | Dec. 12, 2002 %(gglicﬂ?(?
LISN MessTec NNB-2/16Z | 2001-008 | 9KHz-30MHz | Apr. 29,2003 %(gglicﬂ?(?
LISN Conduction
(Support Unit) MessTec NNB-2/16Z 2001-009 9 KHz — 30 MHz Apr. 29, 2003 (CO01-HY)
EMI Filter LINDGREN LRE-2060 1004 <450 Hz N/A (Cc‘)gg‘l’cﬂ?(r)‘
EMI Filter LINDGREN N6006 201052 0 ~ 60 Hz N/A (nggicﬂ‘\’(r)‘
RF Cable-CON | Suhner Switzerland | RG223/U CB029 9KHZz~30MHz | Jan. 07,2003 (Cco(r)‘g‘l’cﬂ?(r)‘
50 ohm BNC type Conduction
Terminal NOBLE 500hm TMO013 50 ohm Apr. 24, 2003 (CO01-HY)
10m Semi Anechoic 30MHz~1GHz Radiation
Chamber TDK SAC-10M 10CHO02-HY 10m.3m Mar. 15, 2003 (10CH02-HY)
Radiation
Spectrum Analyzer R&S FSP7 100644/007 9KHz — 7GHz May 26, 2003 (10CHO2-HY)
Receiver R&S ESI7 838496/008 | 20Hz-7GHz | Feb. 11,2003 (1583:32?;\()
L Radiation
Biconical Antenna SCHWARZBECK VHBB 9124 287 30MHz —200MHz Jan. 09, 2003 (10CHO2-HY)
Radiation
Log Antenna SCHWARZBECK | VUSLP 9111 207 200MHz -1GHz Jan. 09, 2003 (10CH02-HY)
Amplifier SCHAFFNER CPA9231A 3565 9KHz - 2GHz | Aug. 13, 2002 (1(?3&?3?3\()
Amplifier SCHAFFNER CPA9231A 3566 9KHz - 2GHz | Aug. 13, 2002 (1§§g'§g?£Y)
Radiation
Turn Table HD DS 430 430/360 0 ~ 360 degree N/A (10CH02-HY)
Radiation
Antenna Mast HD MA240 240/664 I1m-4m N/A (10CHO2-HY)
Radiation
Antenna Mast HD MA240 240/667 1m-4m N/A (10CHO2-HY)
RF Cable-R10m Jye Bao RG142 |CBO27-INSIDE| 30MHz~1GHz | Jan. 08,2003 Radiation
i (10CHO2-HY)
Suhner Switzerland | RG223/U + Radiation
RF Cable-R10m + BELDEN RGSIU CB026-DOOR | 30MHz~1GHz Jan. 08, 2003 (10CH02-HY)
Power meter R&S NRVS 100444 DC~40GHz May 28, 2003 Conducted
Power sensor R&S NRV-Z55 100049 DC~40GHz May 28, 2003 Conducted
Power Sensor R&S NRV-Z32 100057 30MHz-6GHz May 28, 2003 Conducted
AC power source HPC HPA-500W | HPA-9100024 AC 0~300V May 27, 2003 Conducted
Temp. and Humidity KSON THS-C3L 612 N/A Oct. 02,2002 | Conducted
Chamber
Calibration Interval of instruments listed above is one year.
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9. Uncertainty of Test Site

Uncertainty of Radiated Emission Measurement

Contribution Probgbll!ty 3m 10m
Distribution

Antenna factor calibration normal(k=2) +1 +1

cable loss calibration normal(k=2) 0.3 0.3

RCV/SPA specification rectangular 12 12

Antenna Directivity rectangular 13 0.5

Antenna Factor V.S. Height rectangular 12 12

Antenna Factor Interpolation for Frequency rectangular +0.25 +0.25

site imperfection rectangular 12 12

Mismatch

Receiver VSWR T'1=0.09

Antenng VSWR I'2=0.67 U-shaped +0.54 +0.54

Uncertainty=20log(1-I"'1*T"2)

combined standard uncertainty Ue(y) normal 2.7 2.2

(l\)/;egzs;zrmg&:;:ﬁz?;;]ty for a level of confidence normal (k=2) 5.4 14.4

U=V {(1/2)2+(0.3/2)2+(22+0.52+22+0.252+22)/3+(0.54)2/2}=2.2 for 10m test distance
U=V {(1/2)2+(0.3/2)2+(22+32+22+0.252+22)/3+(0.54)2/2}=2.7 for 3m test distance

Uncertainty of Conducted Emission Measurement

Contribution Prob.abll!ty 150KHz — 30MHz
Distribution

Cable and I/P attenuator calibration normal(k=2) +0.3

RCV/SPA specification rectangular 12

LISN coupling specification rectangular 1.5

Transducer factor frequency interpolation rectangular +0.2

Mismatch

Receiver VSWR I'1=0.09

LISN VSWR I'2=0.33 U-shaped 0.2

Uncertainty=20log(1-I'1*T"2)

combined standard uncertainty Ue(y) normal +1.66

(l\)/;egz;soirngjgsret?;r;ty for a level of confidence normal (k=2) 4332

U=V {(0.3/2)2 +(22+1.52+0.22)/3+(0.2)%/2}=1.66
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