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History of this test report

Original Report Issue Date: Jul. 22, 2003

m  No additional attachment.

O Additional attachment were issued as following record:

Attachment No. | Issue Date Description
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Certificate No. : F362803

CERTIFICATE OF COMPLIANCE

for

47 CFR, Part 15, Subpart C

Equipment : WIRELESS 11B CARDBUS CARD
Model No. : CB11B2, MS-6829

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. 09, 2003 at SPORTON International Inc.
LAB.

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-MS6829
TEL : 886-2-2696-2468 Page No. : 1of4l
FAX : 886-2-2696-2255 Issued Date : Jul. 22, 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 CARDBUSI CARD

Model No. : CB11B2, MS-6829

FCC ID. : 14L-MS6829

Trade Name : MSI

Power Supply Type : From Notebook

AC Power Cord :N/A
SPORTON International Inc. FCC ID. : 14L-MS6829
TEL : 886-2-2696-2468 Page No. 1 20f41
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1.4. Feature of Equipment under Test

. Form Factor
Operation voltage
Standard

Frequency Range

e e e e

Data Rate and
Modulation Types

Operating Channels

Media Access Protocol

Security /| Encryption

e

Range

e

Antenna

e

Operating system

o

Environmental

Dimensions (WxDxH)

Waight

CardBus

33V

IEEES02.11b

2. 4GHz 1o 2 4835GHz

IEEE 802 11biAuto-Fallback):
= CCK & 5.5 and 11 Mbps

- DOPSK @ 2Mbps
- DBPSK @ 1 Mbps

11

CSMAICA
B4-128-bit WEP
Open Spaca:

= 170m @ 11 Mbps
Indoor

= 120m @ 11 Mbps

Internal diversity

Microsoft® Windows® 985E/
FE2000/XP

Dperating Temperature:
0 ~ 550C

Ciperating Hurmidiby
0 = 95%, nan-condensing

& X 54 X 7mm

28 5g

SPORTON International Inc.
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FAX : 886-2-2696-2255
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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 DELL NOTEBOOK, VIEWSONIC Monitor, LOGITECH PS/2
Keyboard, LOGITECH PS/2 Mouse, EPSON Printer, ACEEX Modem and EUT for EMI test.

c. The EUT can operate on eleven channels from 2412.0MHz to 2462.0MHz.

According to 15.31(m), three channels (one near top, one near middle and one near bottom) were
performed as following:
Mode 1: 2412MHz  Channel 01
Mode 2: 2437MHz Channel 06
Mode 3: 2462MHz  Channel 11
b. Frequency range investigated: conduction 150 KHz to 30 MHz, radiation 30 MHz to 25000MHz.

2.2. Description of Test System

Support Unit 1. — Notebook (DELL)

FCCID - N/A

Model No. . PPO1L

Power Supply Type : Switching

Power Cord : Non-Shielded

Serial No. : SP0O037

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

authorized under a declaration of conformity.

Support Unit 2. -- Monitor (VIEWSONIC)

FCCID - N/A

Model No. : VCDTS21553-3P

Power Supply Type : Switching

Power Cord : Non-Shielded

Serial No. : SP0O050

Data Cable : Shielded, 1.7m

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

authorized under a declaration of conformity.

SPORTON International Inc. FCC ID. : 14L-MS6829
TEL : 886-2-2696-2468 Page No. : 40f41
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Support Unit 3. -- PS/2 Keyboard (LOGITECH)

FCCID
Model No.
Serial No.
Data Cable
Remark

: N/A

1 Y-SJ17

: SP0054

: Shielded, 1.7m

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

authorized under a declaration of conformity.

Support Unit 4. — PS/2 Mouse (LOGITECH)

FCCID
Model No.
Serial No.
Data Cable
Remark

Support Unit 5. -- Printer (EPSON)

FCCID
Model No.

Power Supply Type

Power Cord
Serial No.
Data Cable
Remark

Support Unit 6. -- Modem (ACEEX)

FCCID
Model No.

Power Supply Type

Power Cord
Serial No.
Data Cable

- N/A

: M-BE58

: SP0041

: Shielded, 1.7m

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

authorized under a declaration of conformity.

- N/A

: STYLUS COLRO 680

: Linear

: Non-Shielded

: SP0048

: Shielded, 1.35m

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

authorized under a declaration of conformity.

: IFAXDM1414

: DM1414

: Linear

: Non-Shielded

: SP0015

: Shielded, 1.15m

SPORTON International Inc.

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

FCC ID. 1 14L-MS6829
Page No. : 50f41l
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2.3. Connection Diagram of Test System

RN

Printer

Monitor NOTEBOOK

Modem

PS/2 Keyboard

PS/2 Mouse

The I/O cable is connected from NOTEBOOK to the support unit 2.
The I/O cable is connected from NOTEBOOK to the support unit 3.
The I/O cable is connected from NOTEBOOK to the support unit 4.
The I/O cable is connected from NOTEBOOK to the support unit 5.
The I/O cable is connected from NOTEBOOK to the support unit 6.

o > w DN RE

SPORTON International Inc. FCC ID. : 14L-MS6829
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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:

a. 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.

-~ 0 o 0

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.

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

SPORTON International Inc. FCC ID. : 14L-MS6829
TEL : 886-2-2696-2468 Page No. : 70of4l
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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, 03CHO3-HY

4.1. Test Voltage

110V/60Hz

4.2. Standard for Methods of Measurement

ANSI C63.4-1992 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 25000MHz

4. 5. Test Distance

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

SPORTON International Inc. FCC ID. : 14L-MS6829
TEL : 886-2-2696-2468 Page No. : 80f4l
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FCC TEST REPORT Report No. : F362803

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-MS6829
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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 10.92 0.5 1
6 2437 11.04 0.5 2
11 2462 11.04 0.5 3
SPORTON International Inc. FCC ID. : 14L-MS6829
TEL : 886-2-2696-2468 Page No. : 10 of 41
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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 13.27 21.23244462 1W/30 dBm
6 2437 13.63 23.06747189 1W/30 dBm
11 2462 13.48 22.28435149 1W/30 dBm

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

SPORTON International Inc. FCC ID. : 14L-MS6829
TEL : 886-2-2696-2468 Page No. : 13 0of 41
FAX : 886-2-2696-2255 Issued Date : Jul. 22, 2003
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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 Spect
I 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 -13.61 8 1
6 2437 -12.68 8 2
11 2462 -11.74 8 3
SPORTON International Inc. FCC ID. : 14L-MS6829
TEL : 886-2-2696-2468 Page No. : 14 of 41
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Plotl(Channel 1):
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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

® 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-MS6829
TEL : 886-2-2696-2468 Page No. : 17 of 41
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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: 26.9 °C

Relative Humidity: 59 %
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Mewo 1 O.S5m Antenns
Moo = TX CHANEL 1
fwar Laimie Fand Frobas Cakis
Frayg Lewval Limin Line Lewval Faceoe Loss Famark
= ARty i ARu dfluy ftid if
1 D.185 4E.3% —-1lB.36 64.25 4E.77 0.L10 Q.02 QF
2 D.18E 45 4B -7.77 B4.2E5E 4&_ 38 0.10 0,02 AveEnds
Ed 0,297 I\.0F =LE.BE 5FQ.P1 3I7.74 0.L0 Q.05 Average
4q a,.T2r AF. T =TA_119 60,591 AF.LET o.L0 a.o0% gp
5 D.&a7 3200 —-l4.00 @& 00 3IL.82 0. Lo 0. 08 Avecage
[ 0. 47 2L_2T =-20_.03 B&. 0D 3IE. TR 0.10 o.0s Op
7 0. 22X 3JI6. 81 =1LP.LP BE&.00 3I&.63F n.Lo a.08 OP
o (1] Fard J13.30 =1lF & &, 00 A3 0 Oo.L0 0,08 Aversgs
L] 1.475% 53 EQ -LZ B0 «4£.00 35,30 . L 0.10 Avecags
Lo 1.472 3E.g8 -20.12 &&. 00 3E.&8 0.10 .10 O
il 2.030 3JIF.7E -1Z2.2F 4d&.00 33F.E2 0.10 0. 13 Average
i3 £, 030 AF. 4L =10, W3 56,00 a6, B F o.L0 a,13 gr
~ A
Test Engineer : =" v
John Huang
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= Test Mode: Mode 2

= Frequency Range of Test: from 150KHz to 30 MHz
*  6dB Bandwidth: 9KHz

*  Temperature: 26.9 °C

= Relative Humidity: 59 %

m The test was passed at the minimum margin that marked by a frame in the following data
Gite site
Condition CISPR CLASS-E 2003 Z0O01/008 LIME
EOT PCI CARD
Power FROM 3Y¥3TEM(110Vac/e0Hz)
Model : M5-6828
Memo : 0.5m Anterma
Memo : TX CHANEL 6
Ower Limit Bead Probe Cable
Freq Lewel Limit Line Lewel Factor Los=s Remark
MH= dBul dE dBul dBul dE dE
1 0,185 48 13 -1&6.13 E&4.2& 48,01 o.1n0 o.o0z QF
2 —_
3 0,369 43 11 -E.41 48 58 42,34 o.10 007 Average
1 0,363 43 53 -14.34 EL2.5E 43,41 o.1n o_o7 QP
5 0.4z 39.92 -16.74 Ee_.66 3974 o_10 ag.o2 QP
& O.45z2 4022 -5.44 d46.66 40.04 o.1n0 008 Average
? 0.&45 37 EB2 -8_.4FZ d46.00 37.40 o.1n0 008 Average
= 0.&45 329 33 -16.67 E&.00 3Z5.1F% o.1n0 o.o2 QF
= o.9z3 38,01 -17.%% E&.00 37.83 o.1n0 o.o02 QF
10 o.9z3 35,18 -10.3& d45.00 Z5.00 o.1n0 0.08 Average
11 1.0l 36.86 -9.14 d46.00 326.68 o.1n0 008 Average
1z l.0le 38.3% -17.el ELe.00 322,21 o.1n o.og QP
SiTe : gite
Comdivion : CISFR CLASS-F ZDO3 Z0OD1S008 NEUFTRAL
EOT 1 FCI CARD
Fows : FROH SVETEN|L10Wac /&0HE |
Moidel ! KES=-GHZE
Hown : .5 Ancorndn
J gt 5] 1 Tx CHAKEL &
Ower Limic Fead Frobe Cable
Fradq Leval Limiw Lisia Leval Fasesr Leas Pawark
=z aEhalr i) dEay aE=hal L] dE
1 0,108 45 93 =L@, 33 f4. 38 45 Ml i, 10 o,60F ap
Z 0.185 46,57 -7.87 GS4.IZ8 4645 0.10 0.0 RAveragpe
3 0.2797 38.0d4 -1l2.85 EO0.83 3T7_&5 0. 140 0.0E Rwetaia
4 4,297 27.70 =23, L0 &£0.0% 37 LS i, 10 0,608 ap
& 0.5%2Z 3Z6.68 -13. 3L bS&.00 36_50 o.10 o.0z QF
[ 0.5%2% 33.38 -lz.é2 &&.00 33_Z0 0. 140 .08 Rweataia
b 1,010 3Z.0F =13, L0 &d, 00 2F. 43 i, 10 0,08 kwsrags
B 1.110 35.34 -20.86 5&.00 35_L5 o.10 o.07 QF
. 1.78% 33 40 -1l2.80 &&.00 33_15 0. 140 0. 1L Rwetaia
i 1,753 5. 8F =F0,.08 SE. 00 25 7] i, 10 0,16 ap
11 Z.030 3346 -1Z.54 A& 00 33F_I3 o.10 0,123 Averape
L2 Z.030 37.LE -1l&.85 ES&.00 3E_32 0. 140 .13 QP
Test Engineer : =% "~
John Huang

SPORTON International Inc.
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* Test Mode: Mode 3

= Frequency Range of Test: from 150KHz to 30 MHz

*  6dB Bandwidth: 9KHz

*  Temperature: 26.9 °C

= Relative Humidity: 59 %

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

Fite : site
Condition : CISPR CLASS-E 2003 20017008 LINE
EUT : PCI CARD
Power : FROM SYSTEM(110Vac/60Hz)
Model : M3-65Z28
Mema : 0.5n Antenna
Mewo : Tx CHANEL 11
Owver Limit Bead Probe Cable
Fregq Lewvel Limit Line Lewvel Factor Loss Remark
MH= dBuly dE dBul dBul’ dE dE
1 0,124 42 .EF1 -1le.0% £4.30 43.058 o_10 0.0z QF
Z 0.124 42.21 -L£.49% £4.30 43.63 0.10 0.0F Average
3 o.362 4317 -L£E.35F 485 43.00 o_10 0.07 Average
4 O.362 43 .56 -14_.26 L3 5EZ 43,35 o_10 o.o7 QFp
E O.48l 39,99 -le_ &8 ELE&.&7 35.81 o_10 o.og QF
& O.48l 40.22 -£.45F 46,67 40.04 o_10 0.08 Average
7 o.&47? 37.65% -8.31 d45.00 37.L51 o_10 0.08 Average
g O.&g47 3318 -1le.2EZ EL&e.00 33,00 o_10 o.og QP
] o.72% 3IT.EE -B2.38 46,00 37.44 o_10 0.08 Average
10 o.72% 3878 -17.EE EE.0O0  32B.E0 o_10 o.og QP
11 O.9g% 3L5.18 -lo.8& d4&.00 35.00 o_10 0.08 Average
1z O.923 38.16 -17.84 ELe.00 37.38 o_10 o.og QP
SiTe : oaite
Comdition : CISFR CLASS=-E ZD03 20017008 WNEUTRAL
EOT : FCT CARD
PoenT : FROM SYSTEM(|L1OVac/ 60RE)
Hodel : KS=GHZE
s g ] : DB ATycamsn
i L5 : T CHAREL 11
Ower Limic Fead FPeobe Cable
Feadq Leval Limiw Livva Leiral FaEe sk Lesd Damaik
b -4 dEhay fur:] AEuE [tk iz dE
i 0,108 45, 9% =Lii, 30 4,37 45,08 o, Lo a, 6% 4p
Z 0.185 4E.E7 =-7.70 BE4.Z7 4A5_4F5 0. 10 i0.0Z Awerage
3 0.277 3.1 -12.77 EO0.89z 3E.00 0. 10 0. 05 Avatasgs
4 0,277 270 =F3. L0 40,.9F AT ET o, Lo a,08 gp
B D.645 FE.E7 -20.33 ES.00 3547 0. 10 a.02 QF
E O.648 31.47 -1l4.E3 &&.00 3L.29 o. 10 0. 08 AvaEads
7 0, ¥l . 75 =19, Z8 54,00 3@, 57 o, Lo a,om gp
g 0.521 33.38 -LZ.82 J45.00 3IF.Z0 o.10 i0.08 Awverage
5 1.477 33.50 -LE. 80 «&&.00 33.30 o. 10 0. 10 AwaEade
L L, 477 2d. 4 Lo, g &&.00 38, 9 o, Lo @, 10 §p
11 E.030 FE.TO -LZ. 30 45.00 3IF_ AT 0. 10 0,13 Awerage
iz 2.030 372 -18.77 E&£.00 3T.00 0. 10 0.13 gp
Test Engineer :
John Huang
SPORTON International Inc. FCC ID. : 14L-MS6829
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5.6. Test of Radiated Emission

Radiated emissions from 30 MHz to 25 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

o Amplifier
RF Gain
Signal Input

e Spectrum analyzer
Attenuation
Start Frequency
Stop Frequency
Resolution Bandwidth
Video Bandwidth
Signal Input

(MITEQ AFS44 )
40 dB
100 MHz to 26.5 GHz

(R&S FSP40)
10dB

1GHz

25 GHz

1 MHz

1 MHz

9 KHz to 40 GHz

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

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

2. 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.

5.6.3. Typical Test Setup Layout of Radiated Emission

Antenna

N

Equipment under Test

)
7|V Test distance —>]

0.8M

\|, Ground Plane “
f

TurnTable

Receiver

SPORTON International Inc. FCC ID. : 14L-MS6829
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5.6.4. Test Result of Radiated Emission

Test Mode: Mode 1

Test Distance: 3M

Temperature: 27 °C

Relative Humidity: 65 %

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

Corrected Reading: Probe Factor + Cable Loss + Read Level - Preamp Factor = Level

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

Jive i oEive

Condivion = Ja 0GECHOS-MAT BORIZOHETAL

EOT : CARDr BEUS

Poear : For N/B

HOLEL i K5-G8E5

HEKD : T CHOL zZ4lzZMH=

Owar Limie Pamnd Proba Cakla Preaasp Are Tabla

Freg Limara | Eimatn Laims Lsval Factor Loxe Fmctor Hemsrk Pom For
e dBull/s 8 d8uli/m asulr foic dE: 4dE (= dag

1 InE. 70 2L.TT -11.73 A42.E50 4B.IZ 7. B2 2.32 Z6.60 Feak - —_——

2 28530 32_54 -l3. .08 &&.00 47_04 10,02 Z.&5% ZE_&D Paak - -
| ot I Y L4, Tl aif, U0 40 52 L1, 55 £, 98 Zh. Gl Fesk
qiTe = gite
Condicion = 3m DICHOZ=-MAT HORIZOMTAL
EOT = CAFD: BIFS
Fower = Foxr N/E
HODE L = ES=68Z5
HEHKD = T CHOL Z31Z¥EH=z
deer  Limit Fead  Frobe Cable Preanp Ant Table
Frayg Leval Limiw Lina Leval Fasvor Lodd Factor Pamark Pos Pow
¥z 4BV e 8 =l im dEhalr fuic] dE: AB = Ay
1 o [ e [ ] L1, W s, 00 45 30 L, 4% d,86  Zk. 0D Pesk
2 2%6. 600 I _ED -6.50 45.00 4B _EE 14.5Z 2.EL Z7.LlE Peak - -
3 452,600 34.31 -l1.19 4&£.00 43_3E 15.38 3.58& ZT.4E Paak -—= —-—-
SPORTON International Inc. FCC ID. : 14L-MS6829
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Jine : oEire

Copdition = Ja 03CHDS-MAT VERTICAL

EOT : CARIr BUS

Powar : For N/E

HOLEL : K5-6829

HMEKD : T CHOL Z4lzMH=

Dwae Limiw Faad PFrobe Cable Preasp At Tabla

Freg Lewsl Limis Lins Leswvel Factor Losx Factor HKemark Pom Pox
IEz dBuil/e B2 Eulfie a=ulr -] dE dE (= g

1 LF3.830 30.87 -lZ.&63 AZ.50 A45.Z% 10,28 Z.08 Z6.84 Feak —— —_—
2 Z28.450 ZE.TEF -1l9.27 4£.00 4D0.2E .51 Z.4T7 ZE.E0 Paak -—= —

1 EFRL 100 Z0.EL =17.38 44,00 40,01 L1585 E.9E Z6.40 Pesk - L]
Jine : oEire
Copdition = Ja 03CHDS-MAT VERTICAL
EOT : CARIr BUS
Powar : For N/E
HOLEL : K5-6829
HMEKD : T CHOL Z4lzMH=
Dwae Limiw Faad PFrobe Cable Preasp At Tabla
Freg Lewsl Limis Lins Leswvel Factor Losx Factor HKemark Pom Pox
IEz dBuil/e B2 Eulfie a=ulr -] dE dE (= g

1 243.400 3L_EF -14.47 45.00 42.20 12.79  3.40 26.86 Peal ——- _—
2 386,600 36.6L -9.33 45,00 45,76 l4.52 3.5L 2T 16 Paak -—- —

| 452,400 35 04 =10, 16 4&,00 44,30 15,34 3.5 ZT 44 Pesk mmm
SPORTON International Inc. FCC ID. : 14L-MS6829
TEL : 886-2-2696-2468 Page No. 1 24 of 41

FAX : 886-2-2696-2255 Issued Date : Jul. 22, 2003



FCC TEST REPORT Report No. : F362803

Sim= I o=ite
Condition : Ju BIEK-ANT-E8741 HORIZONTAL
EUT : CARDv BUIS
Poesr : For N/
MODEL : BE5-gRze
MEKED r TH CHMOL 24120(=
@ Figa2a03d
frer  Lamik Feaad Frobs Cable Pressp Arit. Tabls
Freg Lewel Limic  Lime Leswel Foector — Loss Factor Remark Fos Fos
18z dihife dll dfhalie ddhalf dll dl dll =] dag
1 1460. 000 44 _LE —-29. 82 T4.00 41.31 25 24 d.6d  ZT.0F Paak -—— -
4 1460, 000 2B 45 =14, 85 54,00 J6 .40 25,25 4,84 ET.00 Average - ===
3 1E%&6 00 4571 -28.28 T4.00 42_ 12 25,78 4.8% 27.0F Peak -—— —
4  1E56.000 d4Ll.40 -12.60 54.00 3T.8L 25.75  4.83 2705 Ararage -—- —_—
& 00, 000 E0LTE =Z33.30 P4.00 44,41 27,48 B3 ZV.LL Pesk == =
& ! I0FR.O 4% . 00 =500 54.00 4Z.8% Z7.439 E.T2 2711 Everog: —_—— -
7 L3Z4. 000 Ll L -22.84 T4.00 44013 2807 &.10 ZT_LE Paak - —_—
B0 N4, 000 40,30 =50 54,00 4137 IO, 07 &.18 ET.LE Rverage mmm ===

Ll SE0D, 000 52030 =21.M0 4,00 44,700 20, 44 &, 34 Z7.L0 Feak - ===
1?7  2EBO.000 46.72 -7.28 54.00 35,17 PH.44  5.34 27.1E Aversqe ——- -—
13 2534.000 51.9% -22.07 74.00 dd. 1T 28.54  G.40 27.1E Paak -—- -
B4 1| EEDS, 000 45, 04 -4, 80 54,00 41 Z0 20, E4 doa0 ETOLD Rvarmge oo LEa

Sice : site
Comdition : 3a RIFK-ANT-6741 VERTICAL
EOT : CAFDN EUS
POWVET : For W/E
HODEL : KS=GHE9
HEKED T T CHOL Z3]1ZFH=
: FIgZE03
Ower Limit Fead Feobs Cable Preanp At Table
Fradq Lewval Limi®r Line Lewal Feecor  Leds Pactor Remark P Pos
Sz A e &2 dEulie dBul &= 4E dE = deg
L 1460, 00 46, 54 =27, 46 94,00 43,68 I8, 34 4,64 £7.01 Feak - =
2 1460.000 43.08 -10.%2 54.00 40.23 25.24 4.854 27.0F Average ——- —
3 1ES0.000 4E.67 -27.%3 74.00 43 L1 25.73 4.8% 27.05 Paak ——- —
4 LES0, 000 43,44 =00, 586 54,00 2% 00 Z5, 7 4,00 708 Rvarmgs - ==
5 1726.000 45.90 -Z8.10 74.00 4l.53 26.29 5.15 Z7.07 Feak -—- —
£ 1726.000 3598 -l4.02 54.00 35.61 26.29 £ 15 27.07 hvarage -—- —
FOE03m, 00 EO.TE =23, 25 74,00 44,84 27,49 5,93 E7.LL Feak - ==
E ! I0F9.000 4B.L5 -5.81 G54.00 42.08 gE7.4% E.7® 2Z7.1l Averaoe -— -

11 Z2E00.000 50.8% -23.11 T4.00 43.2% 28.44 6.34 2718 Peak -—- —
Lz  ZEQD.00 4T.FE -6.25 54.00 40.15 28.44  £.34 ZT.LE Ararage -— —
L3 534,000 5104 =23, 86 94,00 43,20 20, 54 . &0 FF LD Pesk - ===
14 ' ZEIA.0O0 483l -5.69 54.00 40_5F Z9.54 6.40 27 1B Average -—- -

»  For 3GHz ~ 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-MS6829
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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/m) (dB) Mode
2412000 H 2824 622 70.33 - - 104.79  173580.13 Peak
2412000 H 2824 622 6154 - - 96.94  70307.23 AV.
2412000 V 2824 622 59.54 - - 96.87  50118.72 ALV.
2412000 V 2824 622 6828 - - 102.74  69742.90 Peak
4824.000 V/H ) P:?/I.(,
7236.000 V/H . P:.%'_"
9648.000 V/H . PA?.?/'.(,
12060.000 V/H . Peak,
14472.000 V/H . PAe.il/l.('
16884.000 V/H . Peak,
19296.000 V/H - P:f/""
21708.000 V/H - PAe_i‘/'_"
24120.000 V/H i Peak.

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

Test Engineer :

.7 7 f./é:—'ﬂ"-'r-ﬂ'vf
f
L.r

Murray Lu

SPORTON International Inc.

TEL : 886-2-2696-2468

FAX : 886-2-2696-2255
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Test Mode: Mode 2

Test Distance: 3M

Temperature: 27 °C

Relative Humidity: 65 %

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

Corrected Reading: Probe Factor + Cable Loss + Read Level - Preamp Factor = Level
m The test was passed at the minimum margin that marked by the frame in the following test record
B Spurious Emission

= = Jite
Comedivicomn = 3m DICKIZ-MAT HORIIONTAL
EOT = CREDF EIIS
POE T = For N/E
HODEL : KES=-GRZF
MEED = T CHOE Z437FH=z
dwer Liwic wead Frobe GCable Preamp frm Taoble
Frayg Leval Limiw Lina Leval Fasvor Lodd Factor Pamark Pos Pow
Ez dBwW [ I TR LS ¥ aEhar o) dE dE =" dig
1 =10, W0 49, N [T ] aal, S0 NI, SR N, a5 LA Zik, Gl Fesk
2 Z29.260 ZE.OQF -1D.51 4E.00 4F.ZZ 9.53 Z.48 Z6.60 Foak —— —
E:: 274,620 33 _EB -l2.42 4&.00 4585 11.60 2.73 ZE_&0 Paak —— —
Fira : #ite
Comdivion = Ja DECHOS-HAT BORIZONTAL
EOT = CREI» B3
PowET = For MJ/E
HODEL = HES-pHZ%
HMEKED : TX CHOE Z437FEH=z
lorer Lamak rEmd Frobs Cabls Presscp Hrvi Tekl=
Freg Lewel Limic Line Lewel Factor Loss Factor Femark Pos Fos
HEz dBulie &8 dBul/m Bl i dE 4B (=" dag
1 FFZ. 200 F4.FTF -11.03 45,00 46.07 1EZ.44 2.Z6 Z6.80 Feak ——— ——=
2 HE. 600 R Eed -5.36 AS.00 AB.TF  L4.EZ .81 ZT.L1E Peak —— ——
k- 450,500 3379 -12.21 4&.00 42_34 15,34 3.5& ZT7_45 Paak === ——
SPORTON International Inc. FCC ID. : 14L-MS6829
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Sine I oJite
Comdicion = 3a D3CHOZ-HAT VERTICAL
EOT : CAFIY ETS
FoweT : For NJ/E
HODE L : KS-G8Z9
HEKD : TX CHOE Z437HEH=z
Over Liwic Fead Feobe Cable Proanp At Table
Frag Lewval Limie Line Lewval Feeceor  Loss Pactor Remack Pos Tos
Iz dBw e [ I R LS aEhalr o) dE dE = Ay
1 410 ZE.ZS =L3.7E 40,00 45,02 5,81 L.SE 2704 Pesk - -

Z LF3.880 Zg_4d -L5.0% A4Z.50 4Z.76 10.Z& Z.08 Z6.84 Feak —— —_—
F EZT5.970 ZT.TT -l8.23 4&.00 40.04 11.53 Z.74 ZE.ED Paak -—= -

Site 1 =ite

Comduition @ Jm 0ICHOI-MAT VERTICAL

EUT : CAED BURS

Powsr : For H/B

MODEL : M5-ga2s

MERE] 1 TH CHOE Z437M8=

fver Lamit Femd Frobs Cable Preanp At Table

Fraeo Lewel Limic  Lime Lewel Feccor — Loss Factor Remark Fos Pos
13z dinife dll dihalfie ddhalf dll dl dll (= dag

1 356 600 3E.0F -l0.57 4&£.00 44 L8 14.E2 3.8L ZT.LE Paak - -
i 45,000 3D FE =LE. 40 46,00 4Z.06 L5034 .56 IT. 46 Peak - -
] A4F8. 100 IE_ &0 -17.40 H4€.00 3Ze_4F 1&.00 F.80 ZIT.EF TFeak - -
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Fioe : gite
Condicion : 3a BIFK=-ANT=6741 HORIZONTAL
EOT : CRRD EUS
PoweT = For NJE
HODEL : KS=GHE9
HERD : T¥ CHOE ZS3THH:Z
! FIEZE03
Over Limit Read Frobe Cable Preanp vt Table
Feay Lewval Limier Ling Level Feeeor  Leds Pactor Resarelk Pas Pos
Mz ABuW R 48 dBulfm aEal =] dE aE = deqr
1 1454, 000 4440 =20 £ 94,00 41 .46 I8, 22 4,63 FF.01 Pesk - ===
2 1454.000 3E.LE -15.B5 54.00 3E5.3F 25.22 4.63 27.03 Average -—- —
3 1598.000 45 20 -28.10 74.00 4228 25.76  4.90 2705 Peuk ——- _—
4 LESD, 00 42,06 =L1,. %4 54,00 .45 I8, T 4,90 Z7.0%8 Avermge - =
5 2062.000 50027 -23.63 74.00 44.1% 27.53  E.76 27.11 Paak ——- —
£ ZOEZ.000 46.75 -7.25 54.00 40.5F 27.53 E.76 27.L1 Mvarage -— -
T OZA0M, 00 E0.ET =23, 4,00 43,30 20,0 .08 FF UL Peak - ===
B 2308.000 4525 -8.15 54.00 3E.88 28.03  £.09 Z7..15 Average -—- —
§  2350.000 52.28 -21.72 74.00 45 LT 28.1F £.14 2715 Taak ——- _—
L0 Z250,000 43,02 =L1,.00 54,00 2%5.0L 20, 13F 14 FTOLE Rvsrags == -
L3 LERE, 000 5L B4 =23, 048 4,00 44,03 20, 64 o4k FF LS Peak - ===

14 ZEES. 000 4Z.80 -11.20 54.00 Zd.85% Z8.64 E. 45 ZT.LE Aversqge - -

Sine : Eite

Copdivion : Ja HOEN-ANT-6741 VERTICAL

EOT : CARD B3

Fowar : For N/E

HOLEL : MEI-68Z9

MEKD : T CHOG 24375z
: FI6Z803

Owae  Limie Faad Froba Cablas Preasp Rt Tabla

Freg Leysl Limis Line Lewsl Factor Losx Factor Kemark Pom Fox
e dBuil e &8 dEuV/E a=ulr o] 4E =13 = deg

1 1324.000 43.60 -30.40 74.00 41.27 24.%1 4.43 27.001 Peak -—- —_—
2 1324.000 2E.00 -16.00 54.00 3567 24.81  4.43 270l Lrarage —- -
1 1462, 000 44 .00 =30, 30 T4,.00 41.9% 25, 24 4,64 Z7.01 Feak - ===
4 14EZ.000 35.0% -14.%1 54.00 26,24 25.04 A.61 27.03 Aversge -—- -
£ 1E96.000 46.1% -27.87 T4.00 42_54 25.75  4.8% Z7.05 Pauk ——- -—
i LE0G, 000 4L 3T =LE,. 680 S4.00 2I7.73 25,75 4,09 Z7.0%8 Avermge - ===
7 ZO0EE.000 EL_L0 -22.50 T4.00 44.%2 27.53  E5.76 27.11 Feak - -
g 1 [Z06Z. 000 4B.87 -5.13 54.00 42.6% £7.53  E.76 27.11 hrarage zon 13% |
8 Z30, 000 45 46 =24, 54 74,00 47 35 Im, 1T &, 14 F7.LE Pesh mmm =m
0 238.000 46.51 -7.43 54.00 3540 28.12  &.14 2715 Average ——- -—

17 ZEEd. 000 ED.ZEF -Z23.77 T4.00 4AZ.3F2 2. 64 E.45  IT7.1F Feak - -
Ld | ZEE4.0D0 4E.ZF -E.T7 54.00 4D.3Z ZH. 64 &8 ZT.LE Lrarags — ——

»  For 3GHz ~ 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 2829 6.26 69.18 - - 103.73 153638.48 Peak
2436.000 H 28.29 6.26 61.65 - - 96.20 64565.42 A.V.
2436.000 \Y 2829 6.26 66.78 - - 101.33 116546.71 Peak
2436.000 \Y 2829 6.26 58.54 - - 93.09 45133.60 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 :

.772;-'9"3-ﬂ'-f
f
L.r

Murray Lu

SPORTON International Inc.

TEL : 886-2-2696-2468

FAX : 886-2-2696-2255
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*  Test Mode: Mode 3

- Test Distance: 3M

= Temperature: 27 °C

= Relative Humidity: 65 %

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

= Corrected Reading: Probe Factor + Cable Loss + Read Level - Preamp Factor = Level

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

qiTe = gite
Comdivion = 3a D3ACKEDZ-MAT HORIZORTAL
EOT = CREDF EIIS
Pove T = For HYE
HODEL = ES=RHZ%
HEED = T CHLIL Z36ZFE=z
dver  Limit Femd  Frobe Cable Preanp Art Table
Feay Leval Limiw Lisia Lewval FasEese Loas Pasear DRaaavl Paa Paa
Ez dBuW e [z o L T [} dE dE =i ] iy
1 s0E, nig . Ui Lil, 6% a0, 500 49 44 L £.dE  Zk. Gl Fesk
2 210,500 418 -3, 32 432.50 EO_LZ 2. 30 2.3 ZE.&0 Peak -——= -
= Z29. 260 3E_LE -l0.B84 &&.00 49_Z9 9.53 Z.&8 ZE.&0 Paak —— ——
S1te I =mlte
Comdrition o 2o WICHIO-MAT HURILZOETAL
KT T LhRED BIUS
Powsr 1 For N/B
HUDEL z KE5-pBEs
MEKED T TE CHIL ZabM=
hrer Lzwmat Feamd Frobs Lables Presop Frits Tals 1=
Fraeo Lewvel Limic Line Lesel Faotor Lixss Factor Hemark PFos P
= dlihsvie Bl Ahalf e ahatd il =11 ol (=" cleg
1 332,200 34_E52 ~l1.48 4&.00 45 &2 12, d4 .26 ZE_S0 Paak — ——
1 i, R | Tl S, 0L 47, 4 14, 58 a1, 58 ZF. A0 Ferk
3 450,500 323_88 -1Z.1Z 4=5.00 4Z_4F 15.34 2.5 ZT7_4F Feak -——= -
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3ite 1 Site
Condition : 3m 03CHOS-MAT VERTICAL
EUT : CARD EUS
Power i For N/BE
MODEL 1 M5-6829
HMEHMO : TR CH11 Z46:zMH=
Ower Limit RBzad FProbe Cable Preamp Ant Table
Freqg Levwel Limit Line Lewel Factor Loss Factor Bemark Pos Dos
MH= dBuW/m diB dBu¥/m dBEualr dE dE dB CIL deg
1 139 820 E9.86 -13.64 43 E0 44 36 10_E8 Z.08 Z&_84 Peak - -
z ZZ9_Ze0 E9.34 -le. 65  46.00 43 47 9.93 Z.48 Z&_60 Peak - -
3 ZdF_EZE0 3037 -1E.63 446.00 43_.41 11_00 2. 86 E&_60 Peak - -
Sice = gite
Comdivion = 3m DIACKHIS-MAT VERTICAL
EOT = CRED: EIFS
FOWET = For H/E
HODEL = KES=5RZF
MEED = TX CHLL Z36ZFH=z
Drer Liwic Fead Frobe Cable Preanp et Table
Frayg Leval Limiw Lina Leval Fasvor Lodd Factor Pamark Pos Pow
Mz dBuwW e [z o {E LS ikl i} dE dE =" iy
i 0, 600 255N =00, 41 4,00 44 .74 14, £3 .58 ZF L0 Pemk
Z AFZ. 600 3d.2d4 -11.76 H4&.00 AZ_ 78 15.36 .56 ZT7_46 Foak —— —
k= 458, 100 Z8_Z6 -17.74 4&.00 ZE_LE 15,040 .80 ZT7_&% Paak —— —
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Fice : mite
Comdivion : 3a HIRK-AKT-6741 VERTICAL
EOT : CRFD: EUS
PoeeT : For N/E
HODEL : KES-68ZF
HEKED : T CHLL 236216z
: F3IEZE03
Oper  Limit  Read Frobe Cable Preanp it Table
Fray Laval Limiw Lisns Laval Fasver Ledd Pactor Raaack Pag Pea
=z dEu e dE GBS dShl i AE dE = deg
L 1324, 000 43,47 =30.33 94,00 41.34 4,91 4,50 F7.0L Pesk - =
2 1324.000 FE_OF -15.51 54.00 3IE.TE 24.51 4,43 2701 Lversge - _—
3 1454.000 45_E5 -28.41 T4.00 42 7F 2E5.22  4.63 2T.03 Pauk -— _—
4 1454, 000 40,60 =13.40 54,00 3IT.F0 28I 4,63 ET.00 Avsrags - -
5 1ES0.000 46.FE -27.45 T4.00 4Z.9% 2E.73  4.88 I7.05 Peak --- -
€  1ESD. 00 42_42 -11.58 E54.00 3. 86 25,73 4.88 2705 Lrarege -—- _—
¥ = - - 5 - -
g ![zogs. 000 4% 11 -4.B3 54.00 42.84 27.58 E.@0 27 11 Average 00 147 ]
% Z3FZ.000 4844 -25.55 T4.00 41.3% 2B 08 £.12 2T.LE Pauk -—- J—
L Z3E. 000 4358 =10,.45 54,00 6. 50 Z0. 00 &, 1F ETLE Rverage - =
L3 ZE%E. 000 40007 =25, 63 4,00 40,30 0. T4 4 5F ET.LY Pesk == -

14 ZEFG. 000 4F. 50 -10.50 E4.00 3IE.4F Z2.T4 E.EZ IZT.LF Averoaqge - -

Sice I =ite
Condicion @ Ja HIEK-ANT-6741 HORIZONTAL
ET 1 ChRD BUS
Power : For N/B
MODEL 1 KS-gAZES
HE®ED T TH CHAL 2462MIz
: Fldzaod
fwar Limit  Resd PFrobs Cakls Prescp kit Teble
Freg Lewsl Limit  Line Lewel Faccor  Loss Factor Remark Pos Pos
3= dihi s dll dihaV e ddhalf L= 1] i dll =) deg
1 10%5. 000 4462 -29.38 T4.00 42.7TF 24.60 4.24 2699 Deak _— —
F4 LA, 000 2720 =L6, 6 54,00 5. 53 4,80 4,84 2699 Averags - =
3 1550, 000 46 26 -27.74 T4.00 42.70 25, 73 4.8%8 2ZT7.0F Peak —— ——
4  1590.000 43.17 -10.83 54.00 3.1 25.73  4.88 Z7.05 Avarage -— -
£ ZODE. 000 E0.4L =23.80 94,00 44 84 T80 E 0O ZF. LL Pesk - ===
£ ZOBS.000 45.%8 -3.17 54.00 3% 61 Z27.58  5.80 27_11 Averasge _— —
¥ 2339000 ZE_LT -17.83 EB4.00 ZH_ L1 2B, 0B £.12 IT_LE Lrarags -—— _——
B E334, 000 EF 40 =1, 00 74,00 45 34 20,00 &, 1F FT LS FPesk - ===
5  Z374.000 E2.7% -21.21 T4.00 45.8L 28.17 &.17 2Z7.16 Peak _— —
1o 23TE.000 4128 -12.12 &4.00 34.70 28,17 &.17 IZT.LE Lirarage -—— _——

L3 ZES0. 00 EQ.Td -Z23.28 T4.00 4Z.TD Z8.TZ &.51L ZT.L1Y9 FPaak - -
b4 ZER0. 000 45 0% =0, 11 £4.00 3IT.@E I, FE E.8L ET.LE Average - -

»  For 3GHz ~ 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) (uv/m) (dBuV/m) (uv/im) (dB) Mode
2460.000 H 2834 629 6645 - : 101.08 113240.04 Peak
2460.000 H 2834 629 5842 - : 93.05  44926.23 AV.
2462.000 V 2835 629 6613 - i 100.77 109269.76 Peak
2462.000 V 2835 629 5811 - : 92.75  43401.03 AV,
4924.000 VH i Peak,
7386.000  V/H i P:.%'_"
9848.000 V/H i Peak,
12310.000 V/H i Peak,
14772.000 VIH ] PAe.il/l.('
17234.000 V/H - PA??/'_"
19696.000 V/H i P:f/""
22158.000 V/H : PAe_"{‘/'_"
24620.000 V/H i Peak.

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

Test Engineer :

.772;-'9"3-ﬂ'-f
f
L.r

Murray Lu

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 39. 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 100.77 55.97 74.00 -18.03 Peak
H 92.75 47.95 54.00 -6.05 Average
Vv 101.08 56.28 74.00 -17.72 Peak
\Y% 93.05 48.25 54.00 -5.75 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-MS6829
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The spectrum analyzer plots are attached as below

Plotl (Channel 1)

Plot2 (Channel 11)
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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

MMCX. The coaxial cable of the antenna is fixed to the antenna.

SPORTON International Inc. FCC ID. : 14L-MS6829
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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
SPORTON International Inc. FCC ID. : 14L-MS6829
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8. List of Measuring Equipments Used

Instrument Manufacturer Model No. Serial No. Characteristics Calibration Date Remark
) Conduction
EMC Receiver R&S ESCS 30 100132 9 KHz —2.75 GHz | Jun. 12, 2003 (COO01-HY)
Conduction
LISN MessTec NNB-2/16Z 2001-008 9 KHz — 30 MHz Apr. 29, 2003 (CO01-HY)
LISN Conduction
MessTec NNB-2/16Z 2001-009 9 KHz—-30MHz | Apr. 29, 2003 (COO01-HY)
. Conduction
EMI Filter LINDGREN LRE-2060 1004 < 450 Hz N/A (COO01-HY)
. Conduction
EMI Filter LINDGREN N6006 201052 0~ 60 Hz N/A (CO01-HY)
RF Cable-CON | Suhner Switzerland | RG223/U CB029 9KHz-30MHz | Jan. 07,2003 | Sonduction
(CO01-HY)
50 ohm BNC type Conduction
NOBLE 500hm TMO009 50 ohm Apr. 24, 2003 (COO01-HY)
3m Semi Anechoi 30MHz~1GHz Radiation
EMIANECNOIC | q)pT FRANKONIA | SAC-3M 03CHO3-HY Jun. 21, 2003
Chamber 3m (03CHO03-HY)
Spectrum analyzer R&S FSP40 100004/040 | 9KHZ~40GHz | Aug. 07, 2002 Radiation
Radiation
Amplifier MITEQ AFS44 879981 100MHz~26.5GHz | Aug. 12, 2002
(03CHO3-HY)
Horn Antenna COM-POWER AH-118 10094 1GHz - 18GHz | Apr. 10, 2003 Radiation
Turn Table HD DS 420 420/650/00 | 0~ 360 degree N/A Radiation
Antenna Mast HD MA 240 240/560/00 1m-4m N/A Radiation
RF Cable-HIGH Jye Bao RG142 | CBO30-HIGH | 1GHz~29.5GHz | Mar. 14,2003 | Radiation
Calibration Interval of instruments listed above is one year.
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9. Uncertainty of Test Site

Uncertainty of Radiated Emission Measurement

o Probability
Contribution N 3m
Distribution
Antenna factor calibration normal(k=2) +1
cable loss calibration normal(k=2) 0.3
RCV/SPA specification rectangular 2
Antenna Directivity rectangular 13
Antenna Factor V.S. Height rectangular 12
Antenna Factor Interpolation for Frequency rectangular 10.25
site imperfection rectangular 12
Mismatch
Receiver VSWR I'1=0.09
Antenna VSWR I'2=0.67
i U-shaped +0.54
Uncertainty=20log(1-I'1*T'2)
combined standard uncertainty Ue(y) normal 2.7
Measuring uncertainty for a level of confidence of
normal (k=2) 5.4
95%  U=2Ue(y)

U=V {(1/2)2+(0.3/2)2+(22+0.52+22+0.252+22)/3+(0.54)3/2}=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

I Probability
Contribution o 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 1'2=0.33 U-shaped 0.2
Uncertainty=20log(1-I'1*T'2)
combined standard uncertainty Ue(y) normal +1.66
Measuring uncertainty for a level of confidence of
normal (k=2) 1+3.32
95%  U=2Ue(y)
U=v {(0.3/2)2 +(22+1.52+0.22)/3+(0.2)?/2}=1.66
SPORTON International Inc. FCC ID. : 14L-MS6829
TEL : 886-2-2696-2468 Page No. : 41 0f 41
FAX : 886-2-2696-2255 Issued Date : Jul. 22, 2003



