FCC TEST REPORT Report No. :F451503

x Level (dBuVWim) Date: 2004-05-2% Time: 02:27:06

FCC CLASS-B

-6dB

FCC CLASS-B-AY

-6dB

1

B P e o ST e Mt i e

l 3000 3400, 3500, 4200, 4600, 5000
Frequency (MHz)
Site CO3CHO3-HY
Condition - FCC CLASS-B 3m HOREN-ANT-671 HORIZONTAL
EUT
Power  : 120W/60Hz
Iodel
Iemo (BT TX CH7YS 24500MHz
Over Limit Bead Frobe Cable Preamp Ant  Table
Freq Lewel Limit Line Lewel Factor Loss Factor Bemark Pos= Pos
MHz dBuv,/m dE dBuV/m dBuy dB fal=] dB T deg

1 4964 _000 41_37 -32.63 7400 48_1Z 33 35 Z2.46 42 Lo Peak =S L2

SPORTON International Inc. FCCID : NM8BALI
TEL : 886-2-2696-2468 Page No. 1115 0f 132
FAX : 886-2-2696-2255 Issued Date : May 25, 2004



FCC TEST REPORT Report No. :F451503

v Level (dBulYim} Date: 2004-05-2% Time: 02:25:33

FCC CLASS-B

-GdB

FCC CLASS-B-AW

=6db

1

WWWWW*WWWWWWW

I] 5000 5400, 5&00. 6200. G600, To00
Frequency (MHz)
Site C03CHO3-HY
Condition - FCC CLASS-B 3m HORMN-ANT-6741 HORIZONTAL
EUT
Power . 120W/60HE
Model
Mema BT TX CH7E 24500 Hz
Ower Limit Bead Probe Cable Preamp Ant Table
Freq Lewel Limit Line Lewel Factor Loss Factor Bemark Po=s Pas
MHz dBuv,/m dE dBuV/m dBuy dB fal=] dB T deg

1 6502_000 42 63 -31.31 7400 4374 34 30 2.94 43.Z9 Peak =S LS
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s Level (dBuV/m) Date: 2004-05-25 Time: 02:24:05

FCC CLASS-B

-6dB

FCC CLASS-B-AW

=6db
f

WWWWWWW“

I] 7000 7400, T&00, 6200, G600, 9000
Frequency (MHz)
Site CO3CHO3-HY
Condition  FCC CLASS-B 3m HORN-ANT-6741 HORIZONTAL
EUT :
Fower  120WV/é60Hz
IModel :
IMetno BT TXE CH7E 24500 H=
Over Limit Bead Probe Cable Preanp Ant Table
Freqg Lewel Limit Line Lewvel Factor Loss Factor Remark Pos Pos
MHz dBEul,/m dBE dBu¥/m dBulr dE dE die cm dag

1 29¢e_ 000 4L &8 -EZB.322 74.00 45 25 32039 2.E27 40.93 Peak —— ==t
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s Level (dBuV./m) Date: 2004-05-25 Time: 03:21:33
FCC CLASS-B
40 1 ! -6dB
v l "
3
I] 30 64, 9%. 132. 166. 200
Frequency {(MHz)
Site C03CHO3-HY
Condition - FCOC CLASE-B 3m BIC-9124--301 VERTICAL
EUT i
Power 120V 60Hz
IModel :
Memo BT TH CHYS 24500MH=
Over Limit Bzad Probe Cable Preanp Ant Table
Freg Lewel Limit Line Lewvel Factor Loss Factor Remark Pos Pos
MHz dBuV./m dBE dBuV /m dBEut dE dB dE CI deg
1! 43 700 3FE.Z9 -4.71 40,00 E1.390 10.Z2E 1.17 Z8.00 Peak = ===
zZ 10Z.5%20 21.61 -11.85% 43 50 47,72 9,95 1.81 Z7.89 Peak e ey
a3 194_500 EZ7.64 -15.86 4350 3816 14_ 68 Z2.81 Z7.71 Peak Ekgla: kT
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g Level (dBuVWim}) Date: 2004-05-2% Time: 03:41:23
FCOORCIOARISAE B
FodB
|l
s
3
2 L,\M‘
l 200 360, 520. GED. 840. 1000
Frequency {MHz)
Site (03CHO3-HY
Condition | FCC CLASS-B G LOG-9111-221 VERTICAL
EUT
Power 120W/AOHE
Model
IMemo (BT TX CHYS 2450MHz
Over Limit Bead Frobe Cable Preamp Ant  Table
Freq Lewel Limit Line Lewel Factor Loss Factor Remark Pos Pos
MHz dBuV./m dE dBuV/ m dABuW AE falz] dB T deg
1 Z00_.000 E4.78 -18.7& 43.50 34.5F 15.39 Z.87 E7.70 Peak == +=5
z 394_400 Ee_Z0 -1%.80 4&.00 34.84 15.68 3.45 E7.77 Peak S et
3 QE7_600 ES9.58 -le_4Z 46.00 30.27 £1.90 5.65 E8.EF4 Peak bl S
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Date: 2004-05-25 Time: 03:08:27

Level (dBuY/m)
&0

FCC CLASS-B

-6dB

FCC CLASS-B-AVY

n -6dB
2
® W‘,‘_MJJQJ b\wﬁw
1
8 1000 1400, 1800, 2200, 2600, 3000
Frequency {(MHz)
Site S 03CHO3-HY
Condittonn  FCOCO CLASS-B 3m HORN-ANT-6741 VERTICAL
EUT :
Power  : 120W/A0Hz
Iodel !
Memo BT TX CH73 24800 Hz=
Owver Limit Bead Probe Cable Preamp int Table
Freg Lewvel Limit Line Lewel Factor Loss Factor Remark Fos Pos
MH= dBulV/m dE dBulV/m dBulr dE dB dE i} deqg
1 ElE4_ 000 35_E1 -38.7% 7400 46.85 Z27.68 1.4683 40_.33 Peak = ===
z Z366.000 43.88 -30.1% 74.00 E5.16 Z5.15 1.70 41.13 Peak A Sl
<) Z366.000 40_.1%8 -13.8Z £E54.00 E5l.46 Z5.15 1.70 41.13 Average s T
4 gLlg_ 000 59 16 -14.84 7400 70.01 Z5.49 l.826 41_Z0 Peak ST =TT
E I ZElg_000 EO.&7 -3.33 E4.00 g£1l.E2 E8.49 1.826 41_Z0 Average s =D
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v Level (dBulYim} Date: 2004-05-2% Time: 02:18:30

FCC CLASS-B

-6dB

FCC CLASS-B-AYW

=6dB

“WWWWWWMW

uSﬂﬂﬂ 3400, 3500, 4200, 4600, 5000
Frequency (MHz)
Site CO3CHO3-HY
Condition | FCC CLASS-B 3m HORN-ANT-6741 VERTICAL
EUT
Power  : 120WV/60Hz
Iodel
Ifemo (BT TX CHYS 2450MHz
Over Limit Bead Frobe Cable Preamp Ant  Table
Freq Lewel Limit Line Lewel Factor Loss Factor Bemark Pos= Pos
MHz dBuV./m dE dBuV/ m dABuW AE falz] dB T deg

1 4070000 41 20 -3z2.80 74.00 4764 3IZ_E7 Z.56 41_E7 Peal -—= -—=
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i Level (dBulYim} Date: 2004-05-25 Time: 02:20:24

FCC CLASS-B

-GdB

FCC CLASS-B-AW

=6dB
1

A oo AT gt et s e P L T e

5000 5400, 5&00. 6200. G600, To00
Frequency (MHz)
Site C03CHO3-HY
Condition © FCC CLASS-B 3m HORMN-ANT-6741 VERTICAL
EUT g
Power . 120W/60HE
Model
Mema BT TX CH7E 24500 Hz
Ower Limit Bead Probe Cable Preamp Ant Table
Freq Lewel Limit Line Lewel Factor Loss Factor Bemark Po=s Pas
MHz dBuv,/m dE dBuV/m dBuy dB fal=] dB T deg

1 6993_000 43 56 -30.44 7400 47_93 35 30 3.27 43.00 Peak =S LS
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= Level (dBuVY/m) Date: 2004-05-25 Time: 02:21:59

FCC CLASS-B

-6dB

FCC CLASS-B-AV

_ -6dB
T

WWWWWMWMWMWM

L 7000 T400, T800, 8200, G600, 9000
Frequency (MHz)
Site c03CHO3-HY
Condition ;| FCC CLASS-B 3m HORN-ANT-6741 VERTICAL
EUT
Power  : 120%/00Hz
Model
Mema BT TX CH7TE 24800 Hz
Over Limit Bead Probe Cakle Preamp Ant  Table
Freg Lewvel Limit Line Lewel Factor Loss Factor Bemark Pos Pos
MHz dBul/m dE dBul m dBul’ dE dE dE cm deg

1 2276 000 46,06 -27.34 7400 45 75 33_0E .32 41.08 Peak Gt L=

Mark:

Frequency from 9000MHz to 25000MHz, the emission emitted by the EUT is too low to be measured
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BT TXCH78 2480 MHz

ﬂLeuel {dBulim) Date: 2004-05-17 Time: 03:22:25

i
T4
30
2300 2340, 2380, 2420, 2460, 2500
Frequency (MHz)
Site c03CHD3-HY
Condition : 3m HORN-ANT-6§741 HORIZONTAL
EOT ;
Power : 120V/60Hz
Iodel :
Memo BT THE CH7S 24300 Hz=
Ower Limit Bead Probe Cable Preanp Ant. Table
Freq Lewel Limit Line Lewel Factor Los=s Factor Remark Po=s Po=s
MHz d4dBuV/m dE dBuW/m dBulr dE dE dE CIn deg
1 2479.800 89718 -—=-=-== —————- 66_93 Z5_38 1.73 0.00 Peak oo e
z 2479.800 895,47 -—---- ——-———- &E_ZE EZ5.38 1.73 0.00 Average L SRR
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Level (dBulYim) Date: 2004-05-17 Time: 03:19:49
1
id
Al 2300 2340. 2380. 2420, 2460. 2500
Frequency {MHz)
Site (O3CHO3-HY
Condition © 3m HORN-ANT-6741 VERTICAL
EUT
FPower . 120WV/60Hz
Model
Mema BT TX CH7E 24500 Hz
Ower Limit Bead Probe Cable Preamp Ant Table
Freq Lewel Limit Line Lewel Factor Loss Factor Bemark Po=s Pas
MHz dBuv,/m dE dBuV/m dBuy dB fal=] dB T deg
1 7479.800 94.89 -———-— —————— 54 72 EB.38 1.79 0.00 Peak =S =5
z z479.800 29E.37 -———-— —————=— 6220 E28.38 1.79 0.00 Average S et
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WLAN TX CH11 2462MHz

2 Level (dBuY/m)

Date: 2004-05-17 Time: 02:51:03

T4
Al 2300 2340, 2380, 2420, 2460, 2500
Frequency (MHz)
Site S 03CHO3-HY
Condittonn © 3m HORN-ANT-674]1 HORIZONTAL
EUT ;
Power  : 120W/a0Hz
Model
Mermo CWLAM TH CHLL 24620MH=
Over Limit Bead Probe Cable Preamp Ant  Table
Freq Lewel Limit Line Lewel Factor Loss Factor PRemark Fos Po=s
MH= dBul/m dE dABuW/m dBulr dB dB dE O deqg
1 Z460.600 102.33 —--—== —-———--— 73,19 E8.35 1.79 0.00 Peak o S50
z z450.500 95 24 —--——— ————-— &5.10 EZ8.35 1.79 0.00 Average R Sl
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5 Level (dBuW¥/m) Date: 2004-05-17 Time: 02:54:13
1
T4
L 2300 2340, 2380, 2420, 2460, 2500
Frequency (MHz)
Site - 03CHD3-HY
Condition © 3m HORN-ANT-6741 VERTICAL
EOT :
Fower  : 120W/60Hz
Iodel
MMemo WLAN TH CHI1 24620H=
Ower Limit Read Probe Cable Preanp Ant. Table
Freq Lewel Limit Line Lewel Factor Los=s Factor PRemark Po= Po=s
MHz dBu¥W /m dBE ABuW/m dABulr dE dE dB CIn de
1 240,400 1l0&. 87 —-————— —-————- TE.TE EE.34 1.78 0.00 Peak s —=5
z 240,400 955l —————— —-————- G5.39  E8.34 1.7a 0.00 Average S e
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M Field strength of fundamental and harmonics

Test ltem Frequency Antenna Cable Reading Preamp  Limits Emission Margin Detect
Polarity  Factor Loss Factor
(MHz ) (dB/m) (dB) (dBuV) (dB) (dBuV/m)(dBuV/m) (dB) Mode
Bluetooth 2479.800 H 28.38 1.79 66.99 0.00 - 97.16 - Peak
2479.800 \Y, 28.38 1.79 64.72 0.00 - 94.89 - AV

4960.000 V/H - - - - - - - AV/Peak
7440.000 V/H - - - - - - - AV/Peak
9920.000 V/H - - - - - - - AV/Peak
12400.000 V/H - - - - - - - AV/Peak
14880.000 V/H - - - - - - - AV/Peak
17360.000 V/H - - - - - - - AV/Peak
19840.000 V/H - - - - - - - AV/Peak
22320.000 V/H - - - - - - - AV/Peak
24800.000 V/H - - - - - - - AV/Peak

WLAN  2460.600 H 28.35 1.79 73.19 0.00 - 103.33 - Peak

2460.400 \Y, 28.34 1.78 76.75 0.00 - 106.87 - 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:

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

. 7

Test Engineer :

Jay

SPORTON International Inc.

TEL : 886-2-2696-2468
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FCC TEST REPORT Report No. :F451503

8. Antenna Requirements

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 other antenna except assembled by the responsible party shall be used with

the device.

And according to FCC 47 CFR Section 15.247 (b), if directional gain of transmitting antennas is greater

than 6dBi, the power shall be reduced by the same level in dB comparing to gain minus 6dBi.

8.2 Antenna Connected Construction

The antennas used in this product are PIFA with SMT switch connector and SMT chip antenna without

connector.
SPORTON International Inc. FCCID : NM8BALI
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9. List of Measuring

) Equipments Used

Instrument Manufacturer Model No. | Serial No. Characteristics |Calibration Date| Remark
30MHz~1GHz Radiation
3m Semi Anechoic Chamber|S/IDT FRANKONIA[  SAC-3M [ 03CHO3-HY Jun. 21, 2003
3m (03CHO3-HY)
Radiation
Spectrum analyzer R&S FSP40 100004 9KHZ~40GHz | Aug. 23, 2003
(03CHO3-HY)
Radiation
Amplifier HP 8447D 2944A09072|100KHz — 1.3GHz| Nov. 05, 2003
(03CHO3-HY)
. Radiation
Biconical Antenna SCHWARZBECK | VHBB 9124 301 30MHz —200MHz | Jul. 24, 2003 (03CHO3-HY)
Radiation
Log Antenna SCHWARZBECK [VUSLP 9111 221 200MHz -1GHz | Jul. 24, 2003 (03CH03-HY)
Radiation
RE Cable-R03m Jye Bao RG142 CB021 30MHz~1GHz Dec. 03, 2003
(03CHO3-HY)
Radiation
Amplifier MITEQ AFS44 879981 100MHz~26.5GHz| Jul. 23, 2003
(03CHO3-HY)
Radiation
Horn Antenna COM-POWER 3115 6741 1GHz - 18GHz | Apr. 08, 2004
(03CHO3-HY)
Radiation
Turn Table HD DS 420 420/650/00 | 0 ~ 360 degree N/A
(03CHO3-HY)
Radiation
Antenna Mast HD MA 240 240/560/00 Tm-4m N/A
(03CHO3-HY)
Radiation
Horn Antenna Schwarzbeck BBHA9170 154 15GHz~40GHz | Jun. 02, 2003
(03CHO3-HY)
Radiation
RF Cable-HIGH Jye Bao RG142 |CB030-HIGH| 1GHz~29.5GHz | Dec. 05, 2003

(03CHO3-HY)

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

¢ Calibration Interval of Horn Antenna, BBHA9170, is three years.
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10. Uncertainty Measurement

Uncertainty of Conducted Emission Measurement (150kHz ~ 30MHz)

Contribution

Uncertainty of i

of 95%  U=2Uc(y)

Probabilit
dB Distribution
Receiver reading 0.10 Normal(k=2) 0.05
Cable loss 0.10 Normal(k=2) 0.05
AMN insertion loss 2.50 Rectangular 0.63
Receiver Spec 1.50 Rectangular 0.43
Site imperfection 1.39 Rectangular 0.80
Mismatch
Receiver VSWR T'1=
LISN VSWR I"2= +0.34/-0.35 U-shape 0.24
Uncertainty=20log(1-I'1*T"2)
combined standard uncertainty Uc(y) 1.13
Measuring uncertainty for a level of confidence 2.26

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

Uncertainty of Radiated Emission Measurement (30MHz ~1000MHz)

Uncertainty of i
Contribution Probability u(x[ )
dB Distribution
Receiver reading 0.15 Normal(k=2) 0.08
Antenna factor calibration 1.12 Normal(k=2) 0.56
Cable loss calibration 0.12 Normal(k=2) 0.06
Pre Amplifier Gain calibration 0.13 Normal(k=2) 0.07
RCV/SPA specification 2.5 Rectangular 0.72
Antenna Factor Interpolation for Frequency 1 Rectangular 0.29
Site imperfection 2.1 Rectangular 1.21
Mismatch
Receiver VSWR I'=0.20
Antenna VSWR 2= 0.23 +0.39/-0.41 U-shaped 0.28
Uncertainty=20log(1-I'1*T'2)
combined standard uncertainty Uc(y) 1.58
Measuring uncertainty for a level of confidence 316
of 95% U=2Uc(y)
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Uncertainty of Radiated Emission Measurement (1GHz ~40GHz)

Uncertainty of i
Contribution u(x ) Ci Ci* ”(xi)
Probability !
dB
Distribution
Receiver reading 0.10 Normal(k=1) 0.10 1 0.10
Antenna factor calibration ¥1.70 Normal(k=2) 0.85 1 0.85
Cable loss calibration 10.50 Normal(k=2) 0.25 1 0.25
Receiver Correction 12.00 Rectangular 1.15 1 1.15
Antenna Factor Directional £1.50 Rectangular 0.87 1 0.87
Site imperfection 12.80 Triangular 1.14 1 1.14
Mismatch

Receiver VSWR T'1= 0.197

+0.34/-0.35 U-shaped 0.244 1 0.244
Antenna VSWR I'2= 0.194
Uncertainty=20log(1-['1*T'2*T'3)
Combined standard uncertainty Uc(y) 2.36
Measuring uncertainty for a level of
4.72
confidence of 95%  U=2Ue(y)
U=y/{(0.3/2)? +(22+1.52+0.22)/3+(0.2)%/2}=1.66
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