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Certificate No. : F360506

CERTIFICATE OF COMPLIANCE

for

47 CFR, Part 15, Subpart C

Equipment : Pure PCI Wireless LAN Card
Model No. : 73-TMWBP-002

FCCID : QS3WBPRP1

Filing Type . Certification

Applicant : TwinMOS Technologies Inc.

303 No. 3, Tzu Chiang Rd.,
Hu Kou Xiang, Hsin Chu, Taiwan, R.O.C.

|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 Jun. 20, 2003 at SPORTON International
Inc. LAB.

7 F _I.i':'-"- i b

SPORTON International Inc.

6F, N0.106, Sec. 1, Hsin Tai Wu Rd., Hsi Chih, Taipei Hsien, Taiwan, R.O.C.
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1. General Description of Equipment under Test

1.1. Applicant

TwinMOS Technologies Inc.
303 No. 3, Tzu Chiang Rd.,
Hu Kou Xiang, Hsin Chu, Taiwan, R.O.C.

1.2. Manufacturer

Sameas 1.1

1.3. Basic Description of Equipment under Test

Equipment : Pure PCI Wireless LAN Card

Model No. : 73-TMWBP-002

FCC ID. : QS3WBPRP1

Trade Name : TwinMOS

Power Supply Type : From system

AC Power Input :N/A
SPORTON International Inc. FCC ID : QS3WBPRP1
TEL : 886-2-2696-2468 Page No. 1 20f68
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1.4. Feature of Equipment under Test

[Dimensions 11991 x 77.75 x 22.52 mm (wixht)
i Mg
Host Interface PCI Rev, 2.3

Pover Characteristics

Operating Voltage  |3.3VE5%
Current Consumption|[Nominal 240mA, Max. 300mA

Networking Characieristics
vy ® IEEE 802.11 Standard for WLAN (DS55)
(Crrnpatiulity ® _Internal Wi-Fi certified by TwinMOS
Host 05 Windows R/98SEMENT/2000/XP
Media Access Protocol |[CEMASCA with ACK

{Network Protocol TCP/F, IFX, KetBELUI

RF Characteristics
Frequency Range 2.400-2 4835 GHz, Direct Sequence Spread Spectrum (DXS55)
® [-1T United States (FCC)
[Operating Channels : } EL ?a::dz Dﬂ?&’j
® 1-13 Europe (Except Spain and France) (ETST)
I s
: g ; 5
odulation Technique ® 2 Mbps: DOPSK
& | Mbps: DBPSE
reading 11-chip Barker Sequence
[ Transmmit Power 16 dBm (@ Nominal Temp Range

ive Sensitivity MNominal Temp Range: 11 Mbps 107 BER i@ -83 dBm, minimum

®  §4/128-hit WEP Encrypiion

urity & G4/ 2B-bit TEIP Data Encryption

®  §4/128-hit AES Data Encryption

|Antenna 1/4 0 Dipole Antennz, Averape Gain ; 2dBi

II._.I s Bwn Open Space: 100 ~ 300m; Indoor: 30m ~ 100m
B BE The transmigsion speed varies in the surrounding environment.

Antenna Characteristics

Frequency Range 2.4~2 5GHz

Impedance S00hms nomimal

VEWER =20

Average Gain 2dBi

Standard Connector | SMA Connector Reversed Polarity

SPORTON International Inc. FCC ID : QS3WBPRP1
TEL : 886-2-2696-2468 Page No. . 30f68
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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 can operate on eleven channels from 2412.0MHz to 2462.0MHz. (as listed in section 1.4).
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
d. Frequency range investigated: conduction 150 KHz to 30 MHz, radiation 30 MHz to 24620MHz.

2.2. Description of Test System

Support Unit 1. -- Personal Computer (COMPAQ)

FCCID - N/A

Model No. : D380OMX

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. : SP0051

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 : QS3WBPRP1
TEL : 886-2-2696-2468 Page No. : 4 0of 68
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Support Unit 3. -- PS/2 Keyboard (LOGITECH)

FCCID - N/A

Model No. :Y-SJ17

Serial No. : SP0054

Data Cable : Shielded, 360 degree via metal backshells, 1.7m

Remark : 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 : DZL211029
Model No. : M-S34

Serial No. : SP0041

Data Cable : Shielded, 1.7m

Support Unit 5. -- Printer (EPSON)

FCCID - N/A

Model No. : STYLUS COLOR 680
Power Supply Type : Linear

Power Cord : Non-Shielded

Serial No. : SP0048

Data Cable : Shielded, 1.35m

Support Unit 6. -- Modem (ACEEX)

FCCID . IFAXDM1414
Model No. : DM1414

Power Supply Type : Linear

Power Cord : Non-Shielded
Serial No. : SP0015

Data Cable : Shielded, 1.15m

SPORTON International Inc. FCC ID : QS3WBPRP1
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2.3. Connection Diagram of Test System

Modem Printer

Monitor PC

Mouse

The power cable is connected from the PC to the support unit 2.
The power cable is connected from the PC to the support unit 3.
The power cable is connected from the PC to the support unit 4.

The power cable is connected from the PC to the support unit 5.

a > w e

The power cable is connected from the PC to the support unit 6.

SPORTON International Inc. FCC ID : QS3WBPRP1
TEL : 886-2-2696-2468 Page No. : 6 0f 68
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3. Operation of Equipment under Test

An executive programs, EMCTEST.EXE under WIN XP, which generate 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.

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

c. The PC sends “ H* messages to the monitor, and the monitor displays “ H “ patterns on the screen.

d. The PC sends “ H “ messages to the printer, then the printer prints them on the paper.

e. The PC sends “ H “ messages to the modem.

f. 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, "rt8180 " was executed to keep transmitting signals at fixed frequency.

SPORTON International Inc. FCC ID : QS3WBPRP1

TEL : 886-2-2696-2468 Page No. : 7 0f 68
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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

115V/ 60Hz

4.2. Standard for Methods of Measurement

ANSI C63.4-1992

4.3. Testin Compliance with

FCC Part 15, Subpart C

4.4. Frequency Range Investigated

a. Conduction: from 150 kHz to 30 MHz
b. Radiation: from 30 MHz to 24620MHz

4. 5. Test Distance

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

SPORTON International Inc. FCC ID : QS3WBPRP1
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5. Report of Measurements and Examinations

5.1. List of Measurements and Examinations

FCC Rule Description of Test Result
15.207 Conducted Emission Pass
15.247(a)(2) |6dB Bandwidth Pass
15.247(b) |Maximum Peak Output Power Pass
15.209 Radiated Emission Pass
15.247(c) |100kHz Bandwidth of Frequency Band Edges Pass
15.247(d) |Power Spectral Density Pass
15.203  |Antenna Requirement Pass
1.1307
1.1310
RF Exposure Compliance Pass
2.1091
2.1093
SPORTON International Inc. FCC ID : QS3WBPRP1
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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 : 27 °C

Relative Humidity : 65%

Channel Frequency 6dB Emission bandwidth Limits Plot
(MHz) (MHz) (MHz) Ref. No.
01 2412 8.72 0.5 1
06 2437 8.72 0.5 2
11 2462 8.72 0.5 3
SPORTON International Inc. FCC ID : QS3WBPRP1
TEL : 886-2-2696-2468 Page No. : 10 of 68
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Plotl(Channel 01)

*PRW 100 kHa Delta 3 [T1 ]
TyEW 100 kKH= -5 .44 dB
fief 12 &Rm *hptt 10 dB * ZgT S00 ma 5.760000000 MH=z
R LA T — st er] b 1T
5L&87 dEm
2 3 2| 410560000 onz I
" - & & =
it =51 3ZF dB

TiEW ol b
10 J'ﬁﬂ = iﬂa -

39

=40

0

LB

Center 2.412 GHz 2 MHz/ Span 20 MH=z

Date: 20.JUNM.2003 11:44:18
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Plot2(Channel 06)

®

*RRW 100 kXHE Delta 3 [T1 ]

sypwW 100 kHE -5,.87 g8
Ref 12 dBm tate 10 dB *aWT 5300 me 5, 800000000 MHE
IS — = Ma—emr—t— T |
5L 18 clfw
Z | gasszopoo cu: |
0o 1 TL |
i i —5L:4 as
IO T Qop00 MHz
rfu 1 "V'huu‘ L¥L.
a :
4.
5.0
60
L-70
a0 |
center 2.437 GHE £ MHES Span 20 MHz
Date: 20.J08.2003 12:11:52
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Plot3(Channel 11)

: *REW 100 kHz Dwmita 3 [TL ]
Ty 100 kKH=x =5_ 77T dB8
Aef 12 dBm TREL 10 dB " 5WT S00 ma 5.800000000 MH=z
-1 O — e e —— e arkwr] T 1Tt
1 4| 65 dEm

| s605z0b00 cu: |IER
IT1 |

LVL

B e = Hh
—A40
| ey

Bl
—T 1k
=30

!
Centar 2.482 GHE 3 MH=z/ Span 20 MMz
Dt 2 20.J0H. 2003 1Z2:00:45

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 : 27°C

Relative Humidity : 65 %

Antenna Gain: 2 dBi

Channel Frequency Measured Output Power Measured Output Power Limits
(MHz) (mWatt) (dBm) (Watt/dBm )
01 2412 31.26 14.95 1W/30 dBm
06 2437 30.06 14.78 1W/30 dBm
11 2462 25.94 14.14 1W/30 dBm

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

SPORTON International Inc. FCC ID : QS3WBPRP1
TEL : 886-2-2696-2468 Page No. : 14 of 68
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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 : 27°C
Relative Humidity : 65 %
Channel Frequency Power Spectral Density Limits Plot
(MHz) (dBm) (dBm) Ref. No.
01 2412 -9.64 8 1
06 2437 -10.18 8 2
11 2462 -10.68 8 3
SPORTON International Inc. FCC ID : QS3WBPRP1
TEL : 886-2-2696-2468 Page No. : 15 of 68
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Plotl(Channel 01):

*REW 3 kHz * Markar 1 [T1 ]
“yEW 30 kHz -5.64 dBEm
Bef 17 dOEHm Rt 10 dB +*SWT 100 = Z.41159a8600 CHz
-1u_--olfrct—'he--da—
. |
o |
1M
MAXH 1
B e
4 ' L mu \
— 30
L —40
|
80
60
L 70 :
/g
1
|
Ceanter I.412 GHz g oz Span 300 kHz
Date; g0_J0ON. 20032 11:54:0%
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Plot2(Channel 06):

*ERW 3 kHz * Harker 1 [T1 §
ayER 30 kHz =10.18 d=m
Baf 12 dem anet 10 dB *gWT 100 = 2. 436988600 GH:
10— E e e—3 2 a8 i }
1
L]
- -
1
HAXE i
=10 JU\W VL
_E ‘L
=5l —_—
L-a0
— S0 -
£ |
-7
01
center Z.437 9H=z 30 kHz/S Span 300 kHz
Dt 20.JU08.2003 12:00:30
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Plot3(Channel 11):

spEW 3 kH: ' Marker 1 [T1 ]
*vEW 20 kHz -10.68 dhm
Ref 12 4Bm *AREtt 10 dB *EWT 100 = 2.4619859200 cGHz
L1 —Aiiher  1F e
(==
=10
410
=5 :
i
=T
=—810
Center 2.462 GHz a0 kHzS span 300 kHE
Date: 20.J08.2003 12:05:35
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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

e 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 : QS3WBPRP1
TEL : 886-2-2696-2468 Page No. : 19 of 68
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5.5.3. Test Result of Conducted Emission

Frequency Range of Test : from 150KHz to 30 MHz

6dB Bandwidth : 9KHz
*  Test Mode : Mode 1
= Temperature : 27°C

- Relative Humidity : 65 %
m The test was passed at the minimum

margin that marked by the frame in the following table

.I evel (V) Date: PONI-06-T0 Time: 238813
| LCISPR CLASS-B
"--._____ ] L‘I'SFR(LAS_E-EA‘H
el
TR (3 ] ] ] n ] L
Frequency {MHz)
Site : COD1-HY
Copditicn : CISFR CLASZ-E 2003 20017005 LIKE
EUT I Wiresless Lan Produots
Pawei s L1OW/E0EE
Mods=l I X
Himo = TX CHOL
MeEmn H
Iruy Limiv Pead PEoba Cable
Feaqy Level Limit Lime Lewvel Facoox LoFs Femark
Hilx 'y =1 dlhal! dllhe% dii =n
L 0,158 34.7L -Z0.BL EE.5E 34.52  0.10 0.09 Avecags
z D.158 §7.24 -1B.28 €5.EZ 47.06  0.10  0.08 QF
k- 0158 4420 -19.%2 &4.07 4406  0.10  0.0F OF
4 ||:l.ll?B T80 =16, 52 F4.AE 3T 45 0. 1o 0.05 Awrerdge
& o, L0 4. 74 =Z@, 17 51,21 4. 60 o, 1o 0,04 Rvsrags
[ . Z1d 13890 =F8 31 e3.Z1 13 Te o, 10 o.d4 @F
7 0,267 33.57 -27.64 €L.21 33.4% 0.10  0.05 QF
= . 2&7 21.9EF -Z85. 26 ELl.Z1 Z2L_80 0. 10 0.05 Airabdga
k- 0,857 3F.62 -26.72 €D.34 3347 0.10 0,05 QF
10 D.E57 E7.05 -Z3.I% ED.34 Z6.5%0 0,10 0,05 AVersge
1l 16, 872 AL. 53 =I0.47 &0, Sl b [ Y- 0,4 0,37 4F
1= 1, 57 5. 0% =Z4 .61 0. 00 4.3 0. Z4 o.37 .i.l\.r\-l-rl;l
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Level (diuif]
an

Date: #031-06-20 Teme: FIobh

il ' Mf MWWMWMW

CISPR CLASS-H

CEPR CLASS-B AV

0 eitos 1} 1 ] 5 10 20 1
Fregueency (KHZ}
Sive : COOL-HY
Condivion : CISFR CLASS-E 2003 2001/005 NEUTRAL
EOT : Wireless Lan Produce
Powar s 110V /&0Hz
Modal B
Mewo i T CHOL
Hewn H
DOyee  Limie Faad Proka Cable
Freg Lewvel Limit Lines Lewel Factor Lo Besmatk
M= aFulr &= A= =l ] 4dE
1 0.15% 24_Ek4 -20.%8 EE. B2 24_Z2E a.1a 0,09 Keerape
2 0.153 47.22 -18.30 &£E.52 47.0%  0.10  0.02 QF
3 G, Ll 43 %6 =20, L6 64,1F 43 01 4,180 0,08 QP
4 0.182 37.60 -l§.52 54.12 27.45 0.10 0.05 Average
5 0.214 367 -28.33 &3.0& 3E_E% 0. 10 0.04 QP
[ O, 314 ZE.PE ~36, L4 52,08 ZE.TR 0,10 0,04 Rwsrags
7 0.282 2740 =-23.08 50 .42 2T7_IE a.1a 0,05 Keerape
g 0.292 34.14 -26.34 S0.45 33.9%  0.10 0.05 QF
] G406 Z4 04 =3E. 00 579 460 G010 0,08 QF
1o 0.408 20.5% -27.14 47.72 0,43 0.10 0.0 Average
1l 18. 634 ZL1_El -28.49% E0.00 Z0_32 0. 30 0,39 Awetags
i3 L, dd4  Za E0 =31.80 40,00 R ML 6,38 0,38 ap
Test Engineer : ;
Murray Lu
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= Test Mode : Mode 2
*  Temperature : 27°C
= Relative Humidity : 65 %

m The test was passed at the minimum margin that marked by the frame in the following table
30 Lewvel {dBuWf}) Date: 2003-06-20 Time: 23:08:42

CISPR CLASS-B

\ CISPR CLASS-B AV
| M

0 0.150.2 0.5 1 2 5 10 20 30
Frequency (MHz)
Gite : CO01-HY
Condition : CISPR CLA35-B 2003 2001/005 LINE
EUT : Wireless Lan Product
Power : l10v/60H=
Model HE 54
Memo : TX CHOG
Memo :
Owver Limit Read Probe Cable
Freq Lewel Limit Line Lewel Factor Los=s Remark
MH= dEuW dE dBEuT dBEuW dE dE
1 o.152 34,36 -fl.1& EE_LE 34,17 o.1n0 0.0% Average
Z 0.159 47.16 -18.36 £5.L52 4597 010 0.09 Qp
<) o.1g8 42, 926 -Z0.1&6 E4_1F 43,21 o.1n0 o.0&8 QP
4 o.1ss 37.60 -16.E52 L4 1F 37.4F o.1n0 0.05 Average
I3 0.214 Z6.8% -26.74 KE3.06 ZE6_63 010 0.04 Average
& O.z214 36.47 -E6.E59 E32.06 36033 o.1n0 0.04 QF
7 O.z%1 33.3& -Z7.1% e&0.50 33017 o.1n0 o.o0L QP
g 0.z91 Z&.90 -Z2.60 EO_EOD Z&.7E o.1n0 0.05 Avearage
=l 16933 E24. 89 -EE.71 EO.0O0 E3.68 0.z4 0.37 Average
10 16933 30.01 -29.99 &0.00 Z9_40 0.24 0.37 Qp
11 la.640 29 97 -20.03 &0.00 ZE5.320 o.zs 0.3% Qp
1z la.640 23 38 -E6.68% L0000 ZE.&E o.z8 033 Average
SPORTON International Inc. FCC ID : QS3WBPRP1
TEL : 886-2-2696-2468 Page No. : 22 of 68

FAX : 886-2-2696-2255 Issued Date : Jun. 24, 2003



FCC TEST REPORT Report No. : F360506

g L5V i) Date: 2663-06-20 Tames 214737
T CISPR CLASS-B
n i |
--‘-"'“--,_ CESPR CLASS-B AY
wif |

| ' Mf Mwmwm-wmﬂuw

’ A2 b 1 2 ] 10 20 a0
Freguseney (MHZ}

jina : Cool-HY
Condivion : CISFR CLAZS3-F 2003 20017005 NEUTRAL
EOT : Wireless Lan Produce
Power : L10V/&60Hz
Modal :OME
Hewn : T CHOG
Hewo :
Owar Limie Fand Proka Cable
Frag Lisyrs | ElmiT Laa s Lsval Frotor Loex Esmatk
MH= dBulr o] AR dBulr o] dE
1 0.15% 3d4_32 -21.20 BE.EZ =d_L3 a.1a 0.0%2 Aererape
2 0.153 4T7_Z6 -18.2Z6 &L5.5Z 47.07 0.10 a.03 QF
| a, Lun 40,04 wnl, 2 L4, 12 420 a, 180 g, as daF
d |:|.lE|3 IT.EE -l6. .48 B4.12 3FT_El 0.1a 005 Rwerape |
|2 0,215 ZE-59 -2&6.42 53.00L ZE-45 Q.10 004 Aveatade
0 1 I S | | dil, Gl e M qik. 49 a, .14 .4 dpr
7T 0.290 3F_46 -27.04 60.50 3F_31 0.1a a.aL5 gF
= 0,280 26 50 -23.T0 B0.BEQ0 ZE_£B 0. 10 008 Average
b g, 40 040 - L1] 0,00 0 ET g, .14 L, i Rosrags
LD .40 Zd4.&D0 -33.13 57.7 Z4.44 0.10 0.0z gF
11 ls. %30 29 1% -30.E1 &0.00 Z8_E2 0. 30 a.37 Qp
i LI [ R N FL P ] S0 00 2. TS 1, % L, 47 Resrags

Test Engineer :

Murray Lu
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= Test Mode : Mode 3
*  Temperature : 27°C
= Relative Humidity : 65 %

m The test was passed at the minimum margin that marked by the frame in the following table
20 Lewvel (dBu¥) Date: 2003-06-20 Time: 23:09:57

CISPR CLASS-B

\ CISPR CLASS-B AV
40
1

]

0 0.150.2 0.5 1 2 5 10 20 30
Frequency {(MHz)
dite : COO1-HY
Condition : CISPR CLAS3-E 2003 2001/005% LINE
EUT : Wireless Lan Product
Powrer : 110V/60H=
Model H- 44
Memo 1 Tx CHI11
Meno H
Ower Limit Bzad Probhe Cable
Freq Lewel Limit Line Lewel Factor Lo=ss Remark
MH= dBul’ dE dBulf dBull dE dE
1 o.1k% 324.1% -21.33 ELE_EE 24,00 o.10 0.0% Average
z 0.15% 4£.8% -18.63 6&5_5E 45.70 o.10 o.o3 Qp
<) o.1gg 43.80 -20.32 6&4_.1F 43.6E o.10 o.0& Qp
4 0.155% 37.60 -16.5F G54_1F 37.45 010 0.05 Average
L O.z1 E&.E5% -Z&6.E52 E53.11 E&.45 o.10 0.04 Awverage
3 0.21% 36.45 -Z6.66 B3.11 36.31 010 0.04 QFp
7 o.z91 33.34 -27.16 &0.E50 33,15 o.10 o.05 QF
2 0.291 26.95 -Z3_.85 EO.E0  Z25.820 0.10 0.05 Awverags
] 16931 E3.9% -E&5.01 EO.00 E23_38 0.z4 0.37 Average
10 16921 22 75 -30.25 e0.00 29_14 0.z4 o.37 QP
11 12162 30.0E -E2.93 &0.00 E9 3% o.z8 o.33 QP
1z 12 1g2 2474 -EE_Z& EO.OO0 Z4_07 o.zg 0.39 Average
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gy LEVEH (HBUY] Date: 241-06-20 Times 231418
T CISPR CLASS-B
N i |
"‘-n-q___q_ CHEPRCLASS B AW

‘“I 10

_ ik b LAMHE

’ 102 [ K] 1 2 5 10 20 Ja
Fregise ey (MHZ}

jive : Cool-HY
Condivion : CISFR CLAZS-F 2003 20017005 NEUTRAL
EOT : Wireless Lan Produce
Powar 5 L10V/G0Hz
Modal :OME
Hewo : T CHLIL
Hewn :
Owar Limie Fand Proba Cablae
Frag Lisyrs | ElmiT Laa s Lsval Frotor Loex Esmatk
MH= dBulr o] AR dBulr o] dE
1 0.15% 34_01 -21.80 &KBE.EL 33_82 a.1a 0.0%2 Aererape
2 0.153 d6_ &5 -18. 86 &5.51 dE_d6 0.10 a.03 QF
| a, Lun 40,70 wnl, J4 L4, 12 420, 6l a, 180 g, as daF
d 0.18% 3T7_ED -16_.EZ 54.12 37_45 0.1a .05 Rwerape
B 0. 21 Ze.I7T -D&.7a EE.00 Ze L7 0. 10 O.04d Rretraca
0 818 % P ] i A% 03 g, .14 0.4 fdpr
7T 0.291 3F_I2B -27.2Zf 60.50 3F_L3 0.1a a.aL5 gF
= 0,288 26 50 -23. 80 B0.BE0 ZE_TE 0. 10 008 Average
k. Lis, 9301 =004 ] S0 O 2T g, a4 L, 17 Rosrsaps
1D 16,570 237_01 -22.5%% &0.00 326_34 a. 30 037 gF
11 18 . 60L Z9_Ed -30.46 &0.00 ZE_SE 0. 30 a.32 grp
¥4 L, il e 1 L B L n i [= ] S, M 1,34 (=l | ] .Ii.u'FrAI]'F

Test Engineer :

Murray Lu
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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, 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 (MITEQ AFS44)
RF Gain 40 dB
Signal Input 100 MHz to 26.5 GHz
e Spectrum analyzer (R&S FSP40)
Attenuation 10 dB
Start Frequency 1 GHz
Stop Frequency 24.62 GHz
Resolution Bandwidth 1 MHz
Video Bandwidth 1 MHz
Signal Input 9 KHz to 40 GHz
SPORTON International Inc. FCCID . QS3WBPRP1
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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.

SPORTON International Inc. FCC ID : QS3WBPRP1
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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
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5.6.4. Test Result of Radiated Emission

Test Mode: Mode 1 (2412MHz)

Test Distance : 3 M

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 table
B Spurious Emission

Level {dBuVim} Dute: MA3-06-16 Thme: 18334
1
FCC CLASS-B
| ' 1 -G

=
I i

JEEN IR TN

0

'p)h"l ¥wwﬁf L-1,."""""'.;. #41 ,ﬁiu LA Jlmll W M e

o i ] E 28 138, 182, e 8 EL
Fraguency (MHEZ}
h1te T CEIa-HY
Comdition @ Ja DICHDO-MAT HORIZONTAL
ELUT I Kirele=s Lan Product
Power I From Systea
MUE L I ME
MEEQD I T LML ZR)1:FM=
T FIGOLUE
Uoer Lamat FEmd Frobs Lable Presap At Tekls
Freg Lewel Limiw Line Lawel Factor Lixss Facmor Temark Fos Fios
FHz dlhsd s il dlhal = lahaly el A1 el (=] e

1 Z40.060 41 &0 -4.40 &&.00 Ed.L5 1D.5Z .09 ZE.ED Paak - -

F 4 e o ) %44 Lil, S i, HL1 4 47 L1, q,. 58 S Gl Pesk
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Lewel {cdBaui ) Date: 2981-06-16 Teme: 18114
oG CLASS-H
(L]

i

FLL CLASS-B-AY
Bl ]

n

,_g-jq-'-.'t'l'llmr"hv"”q}uh I.f-'._,,.lla«.ll TR TR T AP

™ Frey (TR Faa. Frry T000
Freguency (KHZ)
Hive ¢ DACHD3-HY
Condition : 3a 03CHOS-MAT HORIZOETAL
EOT : Wirelesa Lan Product
Prar : From Syatea
HOLEL i oME
HEKED : T CHOL Z4lzMEz
: FI&0E06
Owar Limie Rasd Proba Cable Preasp ke Tabla
Freg Level Limis Lins Lewsl Factor Losx Factor Remark Pom Pox
Mz dEuiie 8 dBuliE dFulr o] dE =13 (= dag

1 430,500 ZE.OF -7.5F 4,00 45.07 1507 4.8 IT.ZF FPeak — ——
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1 vl {clBa mng Date: FE1-06-16 Time: 187517
.11}
FCC CLASS-B
o I ' i -G
[
‘f"l I
L7
R A T e
s Uy o,
f L\..l,-'lﬁf"'l{"[rlﬂ}lfﬂ ﬁ'\'llr'll'u!' : '.I!'!HL,I.!‘II-JEI w\'h]u it }I' li i
L]
7] L 138, 187, T Joa
Fiagisancy (IMHE}
h ] ¢ DACHDI-NY
Comdition @ Ja DACKHDI-MAT YERTICAL
EUT : Wirele=s Lan Product
Ponesr t From Systea
MU L . 4
BEED r TH CHOL 212Kz
r FIGO50E
rer Lamak Femd Frobs Cable Presmp it Takl=
Freyg Lewel Limis Line Lewel Factor Loss Factor Hemark Pos Fos
= dlhsv s il dAhalf e ahaly il =l el (=] -1 54
L |EE|.E'.'I:I BE.8T7 -3.13 40,00 E1_ZE 11.E53 L.1& ZT.L0 QF 100 170
z Z40, 60 40,70 .00 S&.00 EE.TH 10,92 3,08 Fi.60 Fesk
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Level {dBuVmp Date: MEF08-16 Teme: 1lHrT

FCC CLASS-B
-Gl

FOC CLASS- B-AY
il

o d ' ' '

fuw'ﬂ,'hll'ﬁlqwn’h ”’ul'hﬂjuﬂ-lghludl{'nllvj -.b"-'-u‘-jt.d.'rixhj.lﬂmﬂ-ﬂ} rllr.,-,-ﬂwmh. .

kL

™ . s, T3, T T
Fregquency (MHz)
SiTe : DACKD3-HT
Condition @ 3m DACKO3=-MAT VERTICAL
EOT : Wirelesa Lan Product
Power ! FEom Syaten
HMODEL : oMK
MEKDO : T CHOL 241218z
: FIEOSOE
Deer  Limdc Fead Frobs Cable Prooasp fnt Table
Frag Lavawl Limiw Lize Lavwl Faevsr  Leds Pactor Ramaclk Pad Ped
ez dBui e [ B TR LHG ek = 4B JE e ™ Ay
i JI5, 000 3534 -L0, 66 46,00 45 8¢ 12 8F  3.7F i 0l Peak - -
2 430,500 2FT.43 -8B .7 45,00 45 45 15.07 4.2 ZT7_2E Peal -—— ——
3 EZ28.200 SE.32 -7.68 &&.00 44d.5% 1. 33 d4.88 ZT.7TE Paak —_— —_—
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L vl { clB Date: 78I-06-1T Tiame: 1838273

107

FCC CLASS. B

4

PR 1] I PYPRPIPO i = S L 1L

54 AT ——
i

il hE. 1304, 700, kit Jaaan
Fiagisency (MHEZ}

Sike 1 DACHDI-HY
Condition @ Ja HIRK-AKT-100%4-0417 HAOSIZONTAL
ELT ! Wirele=s Lan Product
Poe=r 1 From System
MULEL I AR
MEEI 1 TA CHOL 2212MM=
1 Fl5050E
hrer Lamat FEmd  Frobs Lable Presap it Takle=
Fereg Lewel Limic Lime Lewel Focotor Losz Factor Hemark Fos Fos
FHz dlhsi!im il dahalf = ahaly (5] A1 Lot i} (=] e
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L ewied {elBaiv i Dtz 7BI-06-1T Thwe: 1628158
107
FOC CLASS-B
5 s LSS BN
[~ " ‘khmwﬁmﬂm_r -
0 Joeleh b Jaaa, 4700, R 5000
Fragusency (MHZ}
Site o DACKEDS-MY
Comdition @ Ja HIER-AKT-10094-04107 HOALDONTAL
EOT : Wireless Lan Product
Power : From Systex
NuXL Ik
MEED : TH CHOL 241280=
1 FAGDSOE
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1“I.-vﬂ1ﬂi|ﬂl'hr Date: MEF-08-17 Teme: 18-

FoC CLASS.-M

54 - | LG Ll B

Gty

T 1. 10, 2200, FIT Y ETTL
Fregquency (MHz)
Sice : DICKOZ-HY
Condition : 3m HORK=ANT=100%4-0417 VERTICAL
EOT : Wirelesa Lan Product
POWET : FEom Syaten
HODEL L+
HEKD : T CHOL 241218z
: FIEDS0E
Ower Limit Fead Feobe Cable Preanp Ant  Table
Frag Lavawl Limiw Lize Lavwl Faevsr  Leds Pactor Ramaclk Pad Ped
Sz dBui e 48 dEulie &Bul =] 4E dE = deg
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L vl { clB Date: 78I-06-1T Tame: 18878

FCC CLASS-8

R —— it e L S R B AN

54 ' S s ae R iy g g e T

o Toeleh b 3304d, 4200, LI S5000
Fraguency (MHEZ}

AT 3-Y

Condition @ Ju HIEK-ART-100%4-0407 YERTICAL

xirr : Eirele==s Lan Product

Powe=r 1 From Systea

HUDEL -

MERD : T CHOL 241218z

1 FIE0S06
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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/im) (dBuvV/im) (uv/im) (dB) Mode
2412.000 H 30.18 5.98 72.73 - - 108.89 278291.54 Peak
2412.000 H 30.18 5.98 66.60 - - 102.76 137404.20 AV
2414.000 \% 30.18 5.98 72.81 - - 108.97 280866.54 Peak
2414.000 \Y 30.18 5.98 66.69 - - 102.85 138835.33 AV
4824.000 V/H - AV/Peak
7236.000 V/H - AV/Peak
9648.000 V/H - AV/Peak
12060.000 V/H - AV/Peak
14472.000 V/H - AV/Peak
16884.000 V/H - AV/Peak
19296.000 V/H - AV/Peak
21708.000 V/H - AV/Peak
24120.000 V/H - AV/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
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* Test Mode: Mode 2 (2437 MHz)
= Test Distance : 3 M

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

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

o L (i) Date: PI-06-16 TEme: 11016
FCC CLASS-B
[ : ! -Gl

| A

| &

. kb
H hﬂwaﬂ.a.ﬂfJ""ﬂ*"h“ﬁﬂ,fﬂu'ﬁ_lwﬁ | H,J.»’L’-IIL",J‘.J-'-""I S AR R

Jn

- I 4 1314, 182, T8 Joa
Fregusency [MHT}
Jina ¢ D3CKOS-HY
fondivion : Ja GCHIS-MAT BORIZOHTAL
EOT : Wirelesa Lan Produce
Pidar : From Syates
HOLEL HI
HEKD : T CHOG Z437ME=z
: FI60506
Dwar Limie Faad Froba Cable Preaasp Rt Tabla
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B Field strength of fundamental and harmonics

Frequency

Antenna Cable Reading

Polarity  Factor

Loss

Limits

Emission

Level Margin Detect

(MHz ) (dB/m) (dB) (dBuV) (dBuv/m) (uv/m) (dBuV/m) (uV/m) (dB) Mode
2436.000 H 3015 601  73.59 - - 109.75 307255.74 Peak
2436.000 H 3015 601  66.45 - - 102.61 135051.68 AV

2440.000 vV 3015 601  76.80 - - 112.96 444631.27 Peak
2440000 V3015 601  69.66 - - 105.82 195433.95 AV

4874.000  V/H - AV/Peak
7311.000  V/H - AV/Peak
9748.000  V/H - AV/Peak
12185.000  V/H - AV/Peak
14622.000 V/H - AV/Peak
17059.000  V/H - AV/Peak
19496.000 V/H - AV/Peak
21933.000 V/H - AV/Peak
24370.000  V/H - AV/Peak

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

Test Engineer :

/7 %x-*:»-‘-*-ﬂ-«-f
i

L.r

Murray Lu

SPORTON International Inc.
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Test Mode: Mode 3 (2462 MHz)

Test Distance : 3 M

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 table
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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
2462.000 H 30.13 6.04 73.76 - - 109.93 313689.51 Peak
2462.000 H 30.13 6.04 66.67 - - 102.84 138675.58 AV
2462.000 \% 30.13 6.04 78.55 - - 114.72 544502.65 Peak
2462.000 \Y 30.13 6.04 69.05 - - 105.22 182389.57 AV
4924.000 V/H - AV/ Peak
7386.000 V/H - AV/ Peak
9848.000  V/H - AV/ Peak
12310.000 V/H - AV/ Peak
14772.000 V/H - AV/ Peak
17234.000 V/H - AV/ Peak
19696.000 V/H - AV/ Peak
22158.000 V/H - AV/ Peak
24620.000 V/H - AV/ Peak

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

Test Engineer :

/7/;;*:::1«.1
/

L:

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 62. shows 52.10dB 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
(dBu V/m) (dBu V/m) (dBp V/m) (dB)
H 109.93 57.83 74.00 -16.17 Peak
H 102.84 50.74 54.00 -3.26 Average
\% 114.72 62.62 74.00 -11.38 Peak
\% 105.22 53.12 54.00 -0.88 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.
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The spectrum analyzer plots are attached as below
Plotl (Channel 01)
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B
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Date: 20.J0M.2003 1il:dé:48
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Plot2 (Channel 11)
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Comments  All emissions in any 100kHz bandwidth outside the band edge are attenuated more then 20dB

from the carrier.
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5.8. Antenna Requirements

The EUT use a detachable antenna via inverse-SMA 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

inverse-SMA.
SPORTON International Inc. FCC ID : QS3WBPRP1
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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
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5.9.2. MPE Calculations

J30xPxG E?

E (V/ _— P Density: Pd (mW/
(V/m) d ower Density (mW/cm2 3770

Electric field  (V/m)
Peak output power (mW)

Antenna numeric gain  (numeric)

e @ T m

Separation distance (m)

Because the EUT is belong to General Population/ Uncontrolled Exposure. So the Limit of Power Density is 10

W/m2 We can change the formula to:

0xPxG
\ 3770

Calculated RF Minimum RF
) ) Peak Output
Antenna Gain Antenna Gain Exposure Exposure
Channel No. ) ) Power ] )
(dBi) (numeric) w) Separation Separation
Distance (m) Distance (m)
Channel 01 2.00 1.58 0.0313 0.0199 0.0200
Channel 06 2.00 1.58 0.0301 0.0195 0.0200
Channel 11 2.00 1.58 0.0259 0.0181 0.0200
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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.
TEL : 886-2-2696-2468
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6. EMI Suppression Component List

Bandpass Filiter is added on TX trace of antenna.
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7. Antenna Factor & Cable Loss

from 30MHz to 1GHz

Frequency (MHz) Antenna Factor (dB) Cable Loss (dB)
30 15.35 1.00
35 13.63 1.08
40 11.11 1.18
45 10.59 1.24
50 6.47 1.30
55 5.83 1.38
60 5.18 1.44
65 481 1.52
70 4.43 1.59
75 5.10 1.68
80 5.91 1.75
85 7.33 1.77
90 8.74 1.83
95 9.05 1.85
100 9.36 1.90
110 9.65 2.01
120 9.97 2.06
130 10.51 2.16
140 10.32 2.24
150 9.42 2.34
160 8.09 2.42
170 7.43 2.56
180 7.60 2.62
190 7.43 2.67
200 7.26 2.76
220 9.11 2.92
240 10.88 3.09
260 11.75 3.23
280 11.55 3.38
300 11.36 3.51
320 12.03 3.63
340 12.69 3.73
360 13.33 4.03
380 14.00 4.00
400 14.63 4,09
450 15.33 431
500 16.03 4.64
550 16.65 5.09
600 17.29 5.49
650 17.64 5.82
700 18.00 5.94
750 18.39 6.16
800 18.79 6.58
850 19.10 6.72
900 19.42 6.81
950 19.58 7.10

1000 19.75 7.41
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above 1GHz
Frequency (MHz) Antenna Factor (dB) Cable Loss (dB)
1000 24.30 3.49
2000 31.10 4.70
3000 29.60 5.67
4000 30.80 6.56
5000 34.20 7.59
6000 33.30 8.80
7000 37.80 9.46
8000 39.40 10.26
9000 38.40 10.53
10000 38.90 11.73
11000 41.10 12.25
12000 42.70 13.56
13000 39.90 13.58
14000 43.70 13.76
15000 43.40 14.30
16000 40.90 15.16
17000 44.40 15.88
18000 47.10 16.09
19000 37.60 16.98
20000 37.30 16.21
21000 37.00 20.13
22000 38.00 19.24
23000 38.70 19.64
24000 38.60 20.54
25000 38.90 20.14
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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 — 30 MHz Apr. 29, 2003
(Support Unit) (CO01-HY)
; Conduction
EMI Filter LINDGREN LRE-2060 1004 <450 Hz N/A
(CO01-HY)
) Conduction
EMI Filter LINDGREN N6006 201052 0~60Hz N/A
(COO01-HY)
Suhner Conduction
RF Cable-CON ] RG223/U CBO029 9KHz~30MHz Jan. 07, 2003
Switzerland (CO01-HY)
50 ohm BNC type Conduction
) NOBLE 500hm TMO013 50 ohm Apr. 24, 2003
Terminal (CO01-HY)
3m Semi Anechoic SIDT 30MHz~1GHz Radiation
SAC-3M 03CHO3-HY Jun. 22, 2002
Chamber FRANKONIA 3m (0O3CHO03-HY)
Spectrum analyzer R&S FSP40 100004/040 9KHZ~40GHz Aug. 07, 2002 Radiation
(03CHO03-HY)
Amplifier MITEQ AFS44 879981 100MHz~26.5GHz Aug. 12, 2002 Radiation
(03CHO03-HY)
Horn Antenna COM-POWER AH-118 10094 1GHz — 18GHz Apr. 10, 2003 Radiation
(03CHO03-HY)
Turn Table HD DS 420 420/650/00 0 ~ 360 degree N/A Radiation
(03CHO03-HY)
Antenna Mast HD MA 240 240/560/00 I1m-4m N/A Radiation
(03CHO03-HY)
Radiation
RF Cable-HIGH Jye Bao RG142 CBO030-HIGH 1GHz~29.5GHz Mar. 14, 2003
(03CHO03-HY)

Calibration Interval of instruments listed above is one year, except for Horn Antenna, BBHA9170.
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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
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