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History of this test report

I No additional attachment.

[] Additional attachment were issued as following record:

Attachment No. Issue Date Description
SPORTON International Inc. Page No. s
TEL : 886-2-2696-2468 Issued Date : Aug. 24, 2005

FAX : 886-2-2696-2255



SPORTON LAB.

FCC ID: HOPMC3070
Issued on Aug. 24, 2005

1. General Description of Equipment under Test

1.1.

1.2.

1.3.

1.4. Features of EQuipment under Test

Applicant
SYMBOL Technologies, Inc.

One Symbol Plaza Holtsville, New York, 11742-1300 U.S.A.

Manufacturer

Universal Scientific Industrial Co., Ltd.

141, Lane 351, Taiping, Sec. 1, Tsao Tune, Nan-Tou, Taiwan, R.O.C.

Basic Description of Equipment under Test
The device supplied for testing is a mobile computer with 21-21160 RF Module which offers
2.4GHz wireless local area network connectivity employing IEEE 802.11 b/g technologies. The
technical data has been listed on section “ Features of Equipment under Test ".

Report No.: FR453101-06

ITEMS

DESCRIPTION

Type of Modulation

DSSS (CCK / QPSK / BPSK ),
OFDM (16, 64 QAM)

Number of Channel

11

Frequency Band

2400 ~ 2483.5 MHz

Carrier Frequencies

Please reference section 1.5.

Output Power

CCK :19.30dBm (peak)
OFDM :19.07dBm (peak)

Channel Bandwidth

16 MHz

Function Type

Transceiver

Antenna / Gain

PIFA Antenna / 2.7dBi

Power Rating (DC/AC, Voltage)

3.3 VDC from host

Temperature Range (Operating)

-20 ~+55°C

SPORTON International Inc.
TEL : 886-2-2696-2468
FAX : 886-2-2696-2255
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FCC ID: HOPMC3070
Issued on Aug. 24, 2005

1.5. Table for Carrier Frequencies

Report No.: FR453101-06

Channel Frequency Channel Frequency Channel Frequency
1 2412 MHz 5 2432 MHz 9 2452 MHz
2 2417 MHz 6 2437 MHz 10 2457 MHz
3 2422 MHz 7 2442 MHz 11 2462 MHz
4 2427 MHz 8 2447 MHz

1.6. Information of EUT Slight Change
This product is an extension of original one reported under Sporton project number: 453101

Differences between the certified equipment and the application equipment:

Modifications Description

Old antenna : PIFA Antenna / 1dBi

Confirm Degrading Performance(s)

Replace antennas Band Edges of the Operation Frequency.

New antenna : PIFA Antenna / 2.7dBi |AC Power Line Conducted Emission.

Receiver Spurious Emissions.

SPORTON International Inc.
TEL : 886-2-2696-2468
FAX : 886-2-2696-2255
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: Aug. 24, 2005
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2. Test Configuration of the Equipment under Test

2.1. Description of the Test

a.

The EUT has been programmed to continuously transmit or receive during testing. The used
peripherals as well as the configuration fulfill the requirements of ANSI C63.4:2003.

Please see section 2.3 for the verified test modes.

3 meters measurement distance of semi-anechoic chamber was used in this test.

2.2. Frequency Range Investigated

a. Conducted power line test: from 150 kHz to 30 MHz
b. Radiated emission test: from 30 MHz to 25000 MHz

2.3. Test Modes

a.

b
c.
d

EUT was placed outside the host and continuously transmitting RF modulated signal.

For DSSS modulation, CCK (11Mbps) is the worst case on all test items.

For OFDM modulation, BPSK (6Mbps) is the worst case on all test items.

Frequency range of EUT is more than 10 MHz, the lowest, middle and highest channels of EUT were
tested.

Spurious emission below 1GHz is independent of channel selection and modulation types, there will be
no effect on test results. So only channel 11 with OFDM modulation was tested.

AC conduction emission is independent of channel selection and modulation types, there will be no
effect on test results. So only channel 11 with CCK modulation was tested..

2.4. Description of Test Supporting Units
This test has not tested the perimeter.

SPORTON International Inc. Page No. : 3of41
TEL : 886-2-2696-2468 Issued Date : Aug. 24, 2005
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FCC ID: HOPMC3070

Issued on Aug. 24, 2005 Report No.: FR453101-06

SPORTON LAB.

2.5. Connection Diagram of Test System

Conduction

Printer EUT

Notebook

Adapter Adapter

1. RS-232 1.90m double-shielding.
2. AC line 3.60m no- shielding.

3. LPT cable 1.35m no- shielding.
4. AC line 3.60m no- shielding.

Radiation

EUT

1. AC line 3.60m no- shielding.

Adapter

Page No. : 40f41
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2.6. Test Software

Channel & Power Controlling Software: This was provided by the manufacturer and is able to let the test
engineer select the operating channel as well as the RF output power. The parameters for channel selection
is trying to offer the test engineer the ability to fix the operating channel for testing, both normal data and
continuously transmitting modes are allowed, and that for RF output power selection is for the setting of RF
output power expected by the customer and is going to be fixed on the firmware of the final end product.

SPORTON International Inc. Page No. . 5of41
TEL : 886-2-2696-2468 Issued Date : Aug. 24, 2005
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3. Test Location and Standards

3.1. Test Location
Test Location . Sporton Hwa Ya Testing Building
Address : No. 52, Hwa Ya 1% Rd., Hwa Ya Technology Park, Kwei-Shan Hsiang, Tao
Yuan Hsien, Taiwan, R.O.C.
Tel: +886 3 327 3456 Fax: +886 3 318 0055
Test Site No. : CO02-LK, 03CHO03-HY
3.2. Test Conditions

Normal Voltage : 120V/60Hz (power adapter)
Normal Temperature 120 °C

3.3. Standards for Methods of Measurement

Here is the list of the standards followed in this test report.

ANSI C63.4-2003
47 CFR Part 15 Subpart C ( Section 15.247)

SPORTON International Inc. Page No. : 6of41l
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4. List of Measurements

4.1. Summary of the Test Results

Applied Standard: 47 CFR Part 15 and Part 2
Paragraph FCC Rule Description of Test Result
5.1 15.247(c) Band Edges of the Operating Frequency Pass
5.2 15.107/15.207 AC Power Line Conducted Emission Pass
5.3 15.209/15.247(c)| Spurious Radiated Emission Pass
5.4 15.203 Antenna Requirement Pass
SPORTON International Inc. Page No. : 7of41
TEL : 886-2-2696-2468 Issued Date : Aug. 24, 2005
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5. Test Result
5.1. Test of Band Edges Emission

5.1.1. Applicable Standard

Report No.: FR453101-06

Section 15.247(d): In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated intentional radiator is operating, the radio frequency power that is produced by the

intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains

the highest level of the desired power, based on either an RF conducted or a radiated measurement. In
addition, radiated emissions that fall in the restricted bands, as defined in Section 15.205, must also comply

with the radiated emission limits specified in Section 15.209.
5.1.2. Measuring Instruments

Item 5~18 of the table on section 6 for radiated measurement.
Item 19 of the table on section 6 for conducted measurement.

5.1.3. Description of Major Test Instruments Setting

Spectrum Analyzer

R&S FSP30 (Conducted Measurement)

Attenuation Auto

Center Frequency 2412 MHz / 2462 MHz
Span Frequency 100MHz

RB 100 kHz

VB 100 kHz

Detector Peak

Trace Max Hold

Sweep Time Auto

Spectrum Analyzer

R&S FSP40 (Radiated Measurement)

Attenuation Auto
Center Frequency 2412 MHz / 2462 MHz
Span Frequency 100MHz

RB

1 MHz for PK value / 1 MHz for AV value

VB 1 MHz for PK value / 10 Hz for AV value
Detector Peak

Trace Max Hold

Sweep Time Auto

SPORTON International Inc.

TEL : 886-2-2696-2468
FAX : 886-2-2696-2255
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5.1.4. Test Procedures and Test Instruments Setting

Conducted Measurement

1.
2.

4.
5.

The transmitter is set to the lowest channel.

The transmitter output was connected to the spectrum analyzer via a cable and cable loss is used as
the offset of the spectrum analyzer.

Set both RBW and VBW of spectrum analyzer to 100KHz with convenient frequency span including
100MHz bandwidth from lower band edge. Then detector set to peak and max hold this trace.

The lowest band edges emission was measured and recorded.

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

Radiated Measurement

1.
2.
3.

Configure the EUT according to ANSI C63.4.:2003

The turntable was rotated by 360 degrees to determine the position of the highest radiation.

The height of the broadband receiving antenna was varied between one meter and four meters above
ground to find the maximum emission field strength of both horizontal and vertical polarization.

For band edge emission, the antenna tower was scan (from 1 M to 4 M) and then the turn table was
rotated (from O degree to 360 degrees) to find the maximum reading.

For band edge emission in restriction bands, use 10Hz VBW and 1MHz RBW for reading under AV
and use 1MHz VBW and 1 MHz RBW for reading under PK.

5.1.5. Test Setup

Radiated Method

RX Antenna

Metal Full Soldered Ground Plane

Spectrum Analyzer
/Receiver e
SPORTON International Inc. Page No. : 9of41
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Conducted Method
(a¥e [} O
Spectrum Analayzer EUT

5.1.6. Test Criteria

All test results complied with the requirements of 15.247(d). Measurement Uncertainty is 1x10™.

SPORTON International Inc. Page No. : 100f41
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5.1.7. Note on Band edge Emission
Test Mode : 2412MHz
Modulation Type : CCK
s Level (dBUY/m) Date: 20050705 Time: 00:18:10
4
FCC-B-1M
63
\M‘-«AMWWWWWMMM =
< 2310 2348. 2386. 2424, 2462. 2500
Frequency (MHz)
Crrer Fead Limitc Cable Freamp int Table
Freqg Lewvel Limit Lewel Line Factor Loss Factor Bemark Pos Pos
MHz dBuv/m dE dBEuV dBuVsm dE dE dE cm deg
2390.000 59.78 -14.22 20.66 74.00 30.12 1.90  0.00 Peak —_— —_—
2 z390.000 47.99 -6.01 17.87 54.00 30.12  1.90  0.00 Average -_— -_—
SPORTON International Inc. Page No. : 11of41
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Test Mode : 2462MHz
Modulation Type : CCK
120 LEVe! (dBUV/m) Date: 20050705 Time: 01:32:04
1

cC-B-1M
'3

60
Fcczm

2310 2348. 2386. 2424, 2462, 2500
Frequency (MHz)

Crrer Fead Limit Cable FPreamp int Table

Freg Level Limit Lewvel Line Factor Loss Factor Remark Pos Pos

MHz dBEu¥V/m dE dEuV dBuV/m dE dE dE cm deg

) 2483.500 66.51 -7.4% 36.18 74.00 30.33 1.96 0.00 Peak e =

4 2483.500 52.83 -1.17 22.50 54.00 30.33 1.96 0.00 Average ot it

SPORTON International Inc. Page No. : 120f41
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CCK (Channel 01) : 2412MHz
% *RBW 1 MHz Marker 2 [T1 ]
“VBW 300 Hz -53.53 dBm
Ref 20 dBm *Att 30 dB SWT 840 ms 2.389800000 GHz
20 Marker| 1 [T1 ]
4169 dBm
L 10 2| 412600000 GH
1
1 PK| D1 4.69 dBm | 4

~

o

=
T
o

D2 -{15.31 dpm /

.

--60

--70

FH2
Fl1L
-80
Start 2.32 GHz 10 MHz/ Stop 2.42 GHz
CCK (Channel 11) : 2462MHz
@ “RBW 1 MHz Marker 2 [T1 ]
*VBW 300 Hz -53.54 dBm
Ref 20 dBm *Att 30 dB SWT 840 ms 2.499800000 GHz
20 Marker| 1 [T1 ]
407 dBm
L 10 2| 462600D00 GH

1
5%07 dBm
o \

D2 -15.93 dpm

N
50 N 4
MMJ
- -60
-70
Fp

F1
-80 |
Start 2.45 GHz 10 MHz/ Stop 2.55 GHz

Observation :  All emissions in the 100kHz bandwidth are 20dB lower than the carrier strength.

SPORTON International Inc. Page No. : 130f41
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5.1.8. Note on Band edge Emission
Test Mode : 2412MHz
Modulation Type : OFDM
Level (dBuv/m) Date: 2005-07-05 Time: 01:35:31
4
FCC-B-1M
7

‘°w

9 2310 2348. 2386. 2424, 2462, 2500
Frequency (MHz)

ver Read Limit Cable Preamp Ant Table

Freg Lewvel Limit Lewvel Line Factor Lo=z=s Factor Remark Pao= Pa=

MHz dEuv/m dE dEuV dBEuW/m dE dE dE cm deg

1 2390.000 87.29 -6.71 37.17 7T4.00 30.1z2 1.90 0.00 Peak —-—— —-——

4 2390.000 50.87 -3.33 20.55 ©54.00 30.12 1.20 0.00 Average —-—— —-——

SPORTON International Inc. Page No. : 14o0f41
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Test Mode : 2462MHz
Modulation Type : OFDM
125 Level (dBUY/m) Date: 2005-07-07 Time: 18:34:27
1
FCC-B-1TM
63
FCC-B-1M-AYV
. 2310 2348. 23886. 2424, 2482, 2500
Frequency (MHz)
rrer Resad Limit Cable Preamp int Table
Fregq Lewel Limit Lewvel Line Factor Lo==s Factor Eemark Fos Fos
MHz dEuW/m dE dEuY dBEuVim dE dE dE cm deg
3 Z24583.500 87.44 -6.56 37.11 74.00 30.33 1.96 0.00 Peak - -
4 2483.500 52.78 -1.24 Z2Z.43 54.00 30.33 1.946 0.00 Average For=r) rr
SPORTON International Inc. Page No. : 150f41
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OFDM (Channel 01) : 2412MHz
@ “RBW 1 MHz Marker 2 [T1 ]
“VBW 300 Hz -53.75 dBm
Ref 20 dBm “Att 30 dB SWT 420 ms 2.389900000 GHz
20 Marker| 1 [T1 ]
-2/ 22 dBm
10 2|.414800p00 _GH
1 PK
[ED |, 1
D1 -2.22 dBm K 2 \
/]
| 20 /
D2 -22.22 dBm /
/ PRN
30 /
1
T, /
| -50 -
|
| -60
|-70
F2
F1
-80
Center 2.3955 GHz 5 MHz/ Span 50 MHz
OFDM (Channel 11) : 2462MHz
% “RBW 1 MHz Marker 2 [T1 ]
*VBW 300 Hz -53.50 dBm
Ref 20 dBm “Att 30 dB SWT 420 ms 2.498400000 GHz
20 Marker| 1 [T1 ]
-2140 dBm
10 2| 464700000 _GH
1P
MEY |, 1
ﬁ D1 2 4l &y
-10 \
L _20 \\
D2 -22.4 dB \ PRN
30
[ o AN
50 >
P | J.\\_
60
70
F2
[Sil
-80
Center 2.4785 GHz 5 MHz/ Span 50 MHz

Observation :  All emissions in the 100kHz bandwidth are 20dB lower than the carrier strength.

SPORTON International Inc. Page No. : 16 0f41
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5.2. Test of AC Power Line Conducted Emission

5.2.1. Measuring Instruments

Please reference item 1~4 in chapter 6 for the instruments used for testing.

5.2.2. Test Procedures

1.
2.

Configure the EUT according to ANSI C63.4.:2003
The EUT has to be placed 0.4 meter far from the conducting wall of the shielding room and at least 80

centimeters from any other grounded conducting surface.

. Connect EUT to the power mains through a line impedance stabilization network (LISN).

. All the support units are connected to the other LISNs. The LISN should provides 50uH/500hms

coupling impedance.

. The frequency range from 150 KHz to 30 MHz was searched.

. Use the Channel & Power Controlling software to make the EUT working on selected channel and

expected output power, then use the “H” Patter Generator software to make the supporting equipments

stay on working condition.

. Set the test-receiver system to Peak Detect Function and Specified Bandwidth with Maximum Hold

Mode.

. The measurement has to be done between each power line and ground at the power terminal for each

RF channel. Only one RF channel has to be investigated since this test is independent with the RF

channel selection.

SPORTON International Inc. Page No. : 17 of41
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5.2.3. Test Result of Conducted Emission

Issued on Aug. 24, 2005

FCC ID: HOPMC3070

Report No.: FR453101-06

Test Mode RF Link
Tested By Sky Wu
Temperature / Humidity 28 deg. C/40%
Line to Ground
o Level (dBulf} Date: 2005-07-08
\ CISPR CLASS-B(OP)
CISPR CLASS-B(AVG)
] |
a0
‘ |
I3 r 1 E
094502 0.5 1 2 5 10 20 30
Frequency (MHz)
Over Limit Read Cable LISN
Freq Lewvel Limit Line Level Factor Lozsz Factor Remark
MH= dBulf dB dBulf dBulf dB dB dB
i 0150 43.16 -22_. 84 &6.00 43 06 o_10 o_0n o_10 QP
2 0150 16.19 -3%2_ 81 56.00 1&6_ 09 o_10 o_on 0_10 Average
I E 0.1%3 46.10 -17.79 £3.8% 46 _00 o_10 o_on o_10 OPF
4 0.1%3 2%9.63 -24_ 26 53.89% 295 53 o_10 o_on 0_10 Average
5 0.235 33.85 -28_ 42 62.27 33.714 011 0.0l o_10 OPF
6 0_235 9.74 -42. 53 H2_27 9.63 o_11 o_ol1 0_10 Average
7 2.57T0 9.10 -36.90 d4d6.00 & 88 o_2z2 0_08 0_14 Average
8 2.570 28.76 -27.24 H56.00 28_54 | 4 o_08 o_14 QP
9 2.690 10_.38 -35.62 46.00 10.17 o.21 oo 0.14 Average
10 2.690 30.%63 -25.37 H6.00 30.42 o_21 o_o7 0.14 QP
11 2.950 30.717 -25.23 GB6.00 30.55 .22 006 0_1s QP
12 2.950 10.62 -35_38 46.00 10_40 n_22 0_0& 0_16 Average
SPORTON International Inc. Page No. 18 of 41
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Neutral to Ground

Level (dBul)
80

FCC ID: HOPMC3070

Issued on Aug. 24, 2005

Report No.: FR453101-06

Date: 2005-07-08

CISPR CLASS-B(OP)

CISPR CLASS-B(AVG)

| |
1
40
Hhll
HIE
l]Il.15I].2 0.5 1 F 5 10 20 30
Frequency {MHz)
Over Limit Read Cable LISN
Freq Lewvel Limit Line Lewvel Factor Lozss Factor Remark
MH= dBu¥ dB dBul¥f dBul dB dB dB
1 0.152 16.36 —-39.53 55.89 16.26 o_10 o_0n 0.10 Average
2 0.152 43.T6 -22.13 &5.82 43 66 o_10 o_00 0.10 QP
3 0.1649 15.18 -39.%3 &55.01 15._0% 0.10 0.00 0.10 Average
4 0.169 42_.37 -22.64 &5.01 42 27 0.10 0.00 o.10 QF
5 0.232 34.48 -27.9%0 &2.38% 34_37 0.11 o.01 0.10 OF
6 0.232 3.78 -42_60 52_3% 9.67 0.11 o.01 0.10 Average
7 2.660 2%_95 -26.05 G56.00 29 74 o_21 o_n? 0_14 QP
i 2_660 T.53 -38.47 46_00 T.32 o_21 o_n? 0_14 Average
2 2.760 #.17 -37.83 4de_00 T.95 022 o007 0.15 Average
in 2.760 30_%6 -25_.14 56.00 30.64 022 ool 0.15 Qp
11 2.930 30_68 -25_32 56.00 30.47 o221 006 015 Qp
12 2.930 T7.99 -38_01 46._00 7.8 0.21 0.06 0.15 Average
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5.2.4. Photographs of Conduction Emission Test Configuration

® The photographs show the configuration that generates the maxium emission

FRONT VIEW
REAR VIEW
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5.3. Test of Spurious Radiated Emission

5.3.1. Measuring Instruments

Please reference item 5~18 in chapter 6 for the instruments used for testing.

5.3.2. Test Procedures

1. Configure the EUT according to ANSI C63.4.:2003

2. The EUT was placed on the top of the turn table 0.8 meter above ground.

3. The phase center of the receiving antenna mounted on the top of a height-variable antenna tower was
placed 3 meters far away from the turn table.

4. Power on the EUT and all the supporting units.

5. The turn table was rotated by 360 degrees to determine the position of the highest radiation.

6. The height of the broadband receiving antenna was varied between one meter and four meters above
ground to find the maximum emission field strength of both horizontal and vertical polarization.

7. For each suspected emission, the antenna tower was scan (from 1 M to 4 M) and then the turn table
was rotated (from 0 degree to 360 degrees) to find the maximum reading.

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

9. For emission above 1GHz, use 1MHz VBW and RBW for peak reading. Then 1MHz RBW and 300Hz
VBW for average reading in spectrum analyzer.

10. If the emission level of the EUT in peak mode was 3 dB lower than the average limit specified, then
testing will be stopped and peak values of EUT will be reported, otherwise, the emissions which do not
have 3 dB margin will be repeated one by one using the quasi-peak method for below 1GHz and
average method for above the 1GHz. the reported.

11. For testing above 1GHz, the emission level of the EUT in peak mode was 20dB higher than average
limit (that means the emission level in peak mode also complies with the limit in average mode), then
testing will be stopped and peak values of EUT will be reported, otherwise, the emissions will be
measured in average mode again and reported.

SPORTON International Inc. Page No. : 21of4l
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5.3.3. Test Setup Layout

Rx Antenna

T —

’J_‘ i 4 meters

“‘f““ | |
¢—— 3 meters ——» 1 meter

Y ———— foxol

Turn Table
Spectrum Analyzer E ‘
. OO
Test Receiver = |
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5.3.4. Test Results and Limit

Note:
Emission level (dBuV/m) = 20 log Emission level (uVv/m)
Corrected Reading: Probe Factor + Cable Loss + Read Level - Preamp Factor = Level

Modulation Type OFDM

Test Mode CH 2437MHz Temperature 26.5deg. C ,
— Tested By Ted Chiu

Freq. Range 30MHz~1GHz Humidity 51%

(A) Polarization: Horizontal

80 Level (dBUV/m) Date: 20050705 Time: 05:11:02

FCC CLASS-B
| g 2 38dB

» ' | st

30 64, 98. 132. 1686. 200
Frequency (MHz)

rrer RFead Limit Csble Preamp int Tahle

Fregq Lewel Limit Lewel Line Factor Loss Factor Bewark Pos Pos

MHz dBEuv/m dE dEuV dBuW/m dBE dE dE cm deg

1 113.300 35.63 -7.87 53.93 43.50 -15.30 1.05 30.29 Peak ——= ——=

2 1838508 38,15 =5.34 52,485 29.50 -14.30 1.2% 30.05 Peak e o

3 i 159.650 38.13 -5.37 ©51.99 453.50 -13.86 1.27 30.10 Peak —-— -
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Date: 20050705 Time: 05:44:13

Report No.: FR453101-06

Level (dBuv/m)
80

FCC CLASS-B
BdB
|
= 2
! 3
30
20
200 360. 520. 620, 840. 1000
Frequency (MHz)
rrer Read Limit Cable Preamp int Table
Freg Lewvel Limit Level Line Factor Logs Factor Eemark Pos Fos
MHz dBu¥/m dE dBuV dBuV/m dE dE dE ) degr
432.000 32.19 -13.81 44.27 46.00 -12.08 2.04 30.66 Peak e et
& 665,600 34.47 -11.55 41.90 46.00 -=7.43 Z.52 30.54 Feak -— -
3 §32.800 30.35 -15.65 36.05 46.00 -5.70 2.88 30.41 Peak s ot
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(B) Polarization: Vertical
go LeVel (dBuv/m) Date: 2005-07-05 Time: 05:16:53
FCC CLASS-B
' 5dB
[ 2 2

- 30 64, 98. 132. 166. 200
Frequency (MHz)

e r Read Limit Cable Preamp Ant Table

Freqgq Level Limit Lewvel Line Factor Loss Factor Remark Pos Pos

MHz dEuV/m dE dEuv dEul/m dE dE dE cm deg

1 63.660 33.16 -6.84 5Z.65 40.00 -15.49 0.51 30.54 Peak S ot

2 91.030 33.59 -9.91 53.62 43.50 -20.03 0.91 29.49 Peak bt e

3 151.470 33.96 -9.54 45.41 43.50 -14.45 1.27 30.03 Peak S e
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= Level (dBuV/m) Date: 2005-07-05 Time: 05:49:48
FCC CLASS-B
edB
| 1
L1 3
1
30 2
-20
200 360. 520. 680. 840. 1000
Frequency (MHz)
ey Read Limit Cable Preamp Ant Table
Freqg Lewvel Limit Lewvel Line Factor Loss Factor Remark Pos Pos
MHz dEuV/m dBE dBuvV dEuV/m dE dE dE cm deg
1 43z2.000 31.52 -14.458 43.60 46.00 -12.05 z.04 30.66 Peak iR o
4 496,500 2Z7.24 -15.76 39.52 46.00 -12.58 2.17 30.75 Peak e R
3 666.400 37.65 -5.35 45.08 46.00 -7.43 2.52 30.54 Peak HiEE o
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Modulation Type CCK
Test Mode CH 2412MHz Temperature 26.5deg. C ,
— Tested By Ted Chiu
Freq. Range 1GHz~25GHz Humidity 51%

(A) Polarization: Horizontal

s Level (dBuV/m) Date: 2005-07-05 Time: 02:50:20
FCC-B-1M
FCC-B-1TM-AY
1
54 3 4
4 1000 6100, 11200. 16300. 21400, 26500

Frequency (MHz)

Crrer Fead Limit Cable Presmp Ant Tabhle

Freg Lewvel Limit Lewvel Line Factor Loss Factor Remark Po= Pos

MHz dEuV/m dBE dBu¥V dBuV/m dE dBE dE cm deg

1 4524.000 55.56 -15.44 S52.14  74.00 3.42 Z2.84 32.54 PELE i i

& 45z24.000 44.01 9 -9.99 40.59 54.00 3.4z 2.54 3Z.54 Average ERER i

3 6732.000 45.4%9 -534.91 42.44 53.40 6.05 3.47 32.21 PELE i i

4 §905.000 50.81 -32.59 4:2.12 853.40 5.69 4.05 33.26 PELE ERER i

SPORTON International Inc. Page No. : 270f41

TEL : 886-2-2696-2468 Issued Date : Aug. 24, 2005

FAX : 886-2-2696-2255



FCC ID: HOPMC3070

Issued on Aug. 24, 2005 Report No.: FR453101-06
SPORTON LAB.
(B) Polarization: Vertical
107 Level (<iIBU¥/my) Date: 2005-07-05 Time: 02:43:29
FCC-B-1M
FCC-B-1M-AY
1
54
4 3 4
o 1000 6100, 11200. 16300. 21400, 26500
Frequency (MHz)

Crver Fead Limit Cable Preamp int Table

Freg Lewvel Limit Lewvel Line Factor Logs Factor Remark Fos Pos

MHz dBuV/m dE dBuvV dEBEuV/m dE dE dE cm deg

1 4524.000 57Y.61 -16.359 54,19 74,00 3.42 2.84 32.54 PEAE === i

Z 4524.000 46.13 -7.87 42.71 54.00 3.42 2.84 3Z.54 Average ——= —-——=

3 g420.000 47.45 -35.95 42.24 53.40 5.21 3.38 32.47 PEAE === i

4 7?76.000 49.81 -33.59 42.09 53.40 7.72 3.81 32.98 PEAK ——= —-——=
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Modulation Type CCK
Test Mode CH 2437MHz  |Temperature 26.5deg. C ,
— Tested By Ted Chiu
Freq. Range 1GHz~25GHz |Humidity 51%
(A) Polarization: Horizontal
107 eve! (dBuv/m) Date: 2005-07-05 Time: 02:36:25
FCC-B-1M
FCO-B-1M-AY
1
54 4
13
0 1000 6100, 11200, 16300, 21400, 26500
Frequency (MHz)
e r Fead Limit Cable Preamp Ant Table
Fregq Lewvel Limit Lewel Line Factor Loss Factor Remark Fos Pos
MHz dBuV/m dE dBuW dBuV/m dE dE dE cio deg
[ 4576.000 56.42 -17.58 5Z.89 74.00 3055 Z.87 32.55 PEAK -——= -
2 45876.000 44.73 -9.27 41.20 54.00 3.53 2.87 32.55 Average ot fotntnd
3 S5220.000 45.87 -37.53 41.77 83.40 4.10 3.00 3Z.64 PELE e et
4 5504.000 51.16 -32.24 42.28 85.40 §.588 3.95 33.00 PEAE frtoing fotntnd
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(B) Polarization: Vertical
107 Level (dBuY/m) Date: 20050705 Time: 02:39:51
FCC-B-1M
FCC-B-1TM-AY
1
54 4
1 3
8 1000 5100, 11200. 16300, 21400, 26500
Frequency (MHz)
Crrer Fead Limit Cakle Presmp Ant Takle
Freqg Lewvel Limit Level Line Factor Loss Factor Remark Pos Fos
MHz dBuW/m dE dBEuV dBuVW/m dE dE dE cm deg
1 4576.000 55.61 -15.39 55.08 74.00 3.53 Z.87 3Z.55 PEAEK -— -—-
2 4576.000 46.78 -7V.22 43.25 54.00 .53 2.87 32.55 Rhverage Fetete] B55
3 B6732.000 45.16 -35.24 42.11 53.40 6.05 3.47 3Z.Z1 PEAEK -— -—-
4 §540.000 51.07 -32.33 42.34 83.40 8.73 4.04 33.21 PEAK EEs S5
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Modulation Type CCK
Test Mode CH 2462MHz Temperature 26.5deg. C ,
— Tested By Ted Chiu
Freq. Range 1GHz~25GHz Humidity 51%

(A) Polarization: Horizontal

107 Level {(dBuUV/my) Date: 20050705 Time: 02:32:34
FCC-B-1M
FCC-B-TM-AY
1
54 bl
3
4 1000 6100, 11200, 16300. 21400, 26500
Frequency (MHz)
Crrer Fead Limit Cable Preamp Ant Table
Freq Lewvel Limit Lewvel Line Factor Loss Factor Remark Fos Pos
MHz dBEuV/m dBE dBu¥ dBuW/m dE dBE dE cm deg
1 4925.000 55.19 -15.81 ©51.56 74.00 3.63 2.89 32.55 PELK B B
2 49z2g.000 43.06 -10.94 39.43 54,00 3.63 2.89 32.55 Average B B
3 5544.000 46.55 -36.55 41.85 &§3.40 4.20 3.21 32.58 PEARK —-—— —-—
4 gez20.000 50.86 -32.54 42.04 83.40 §.82 4.00 33.08 PELE B B
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(B) Polarization: Vertical
e Level (dBuV/m) Date: 2005-07-05 Time: 02:29:01
FCC-E-1M
FCC-B-1M-AY
1
54 34
a 1000 6100. 11200. 16300. 21400. 26500
Frequency (MHz)
Crrer Fead Limit Cakble Presmp Ant Takle
Freqg Lewvel Limit Lewvel Line Factor Loss Factor Remark Pos Pos
MHz dBuW/m dE dBuV dBuV/m dE dE dE cm deg
1 4928.000 57.61 -15.39 53.95 74.00 3.63 2z.89 32Z.55 PELE -—= -—=
2 4925.000 45.42 -5.58 41.79 54.00 3.63 2.89 32.55 Average -—= -—=
3 £965.000 45.55 -34.55 41.97 §3.40 £.89 3.53 31.97 PELK -—= -—=
4 7354.000 49.82 -33.58 42.50 83.40 7.31  3.68 32.71 PELE -—= -—=
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Modulation Type OFDM
Test Mode CH 2412MHz Temperature 26.5deg. C ,
— Tested By Ted Chiu
Freq. Range 1GHz~25GHz Humidity 51%

(A) Polarization: Horizontal

io7 Level (dBUV/m) Date: 20050705 Time: 02:22:10
FCC-B-1M
FCC-B-1M-AVY
54 1 4
3
0 1000 6100, 11200. 16300, 21400, 26500

Frequency (MHz)

Crrer RFead Limit Cable FPreamp Ant Table

Freg Lewel Limit Lewvel Line Factor Loss Factor Rewark Pos Pos

MHz dBEuvim dE dEu¥W dBuW/m dE dE dE cm deg

1 4528.000 51.13 -22.57 47.71 74.00 342 Z.84 32.54 PEAK == =5

Z 4gzZg.000 37.57 -16.43 34.15 54.00 o 2.84 3Z.54 Lverage o o

3 5805.000 46.94 -36.46 42.08 &§3.40 4.57 3.20 32.59 PEAK == =5

4 §532.000 51.32 -32.08 42.45 83.40 5.87 3.98 33.02 PEAK o i
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(B) Polarization: Vertical
i Level (dBu¥/m) Date: 20050705 Time: 02:25:31
FCC-B-1M
FCC-B-1M-AY
54 1 4
]
a 1000 6100. 11200. 16300. 21400. 26500
Frequency (MHz)
Crrer Read Limit Cable Preamp Ant Tahle
Freg Lewvel Limit Lewvel Line Factor Lozz Factor Eewark Pos= Pos
MHz dBuv/m dE dBuV dEuV/m dE dE dE o deg
1 4525.000 52.24 -21.76 48.82 74.00 3.42 2.84 32.54 PELE - -
2 4525.000 37.03 -16.97 33.61 54.00 3.42  2.84 32.54 Lverage -— -—
3 £536.000 47.25 -36.15 41.90 83.40 5.36 3.41 32.43 PEAK - -—=
q g§876.000 S0.87 -32.53 42.16 83.40 &§.71 4.05 33.24 DELK S Lo
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Modulation Type OFDM
Test Mode CH 2437MHz  |Temperature 26.5deg. C ,
— Tested By Ted Chiu
Freq. Range 1GHz~25GHz |Humidity 51%
(A) Polarization: Horizontal
107 eVe! (@Buv/m) Date: 2005-07-05 Time: 02:18:29
FCC-B-1M
FCC-B-1M-AV
54 !
5 4
© 7000 6100, 11200, 16300, 21400, 26500
Frequency (MHz)
orrer Read Limit Cable Freamp Ant Table
Freg Lewel Limit Lewvel Line Factor Loss Factor Remark Pos Pos
MHz dBuV/m dE dBuV dBuV/m dBE dE dBE cm deg
il 4576,000 54,02 -19.95 50.459 74.00 3.53 2.87 32.55 PEAE - ——=
Z 4576.000 41.75 -12.25 35.22 54.00 .93 Z2.87 3Z.55 Average - -—
3 64596,000 47,66 -35.74 42.42 53.40 5.24 3.40 32.46 PEAE - ——=
4 7905.000 49.90 -33.50 42.03 GS3.40 7.87 3.85 3Z.95 PELE - -—
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(B) Polarization: Vertical
107 Level (dBuUV/m) Date: 2005-07-05 Time: 02:15:18
FCC-B-1M
FCC-B-TM-AV
1
54 4
3
o 1000 6100, 11200. 16300. 21400. 26500
Frequency (MHz)
) rrer Bead Limit Cable Preamp Ant Table
Fregq Lewel Limit Lewvel Line Factor Loszs Factor Remark Pos Po=
MHz dEuV/m dE dBuv dEuV/m dE dE dE om deg
1 4376.000 5S5e.24 -17.76 52.71 74.00 3. 53 2.87 32.55 PELE —_— —
4 4576.000 43.45 -10.52 39.95 54.00 3. 53 2.87 3Z.55 bverage iy ey
3 5272.000 4e.158 -37.22 42.01 853.40 p e 3.01 32.68 PELE —_— —_—
4 7516.000 45.50 -33.60 42.04 3£3.40 A 3.82 32.95 PELK -— -—
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Modulation Type OFDM
Test Mode CH 2462MHz Temperature 26.5deg. C ,
— Tested By Ted Chiu
Freq. Range 1GHz~25GHz Humidity 51%

(A) Polarization: Horizontal

io7 Level (dBUV/m) Date: 20050705 Time: 02:06:51
FCC-B-1M
FCC-B-1M-AVY
54 1 4
3
- 1000 6100. 11200. 16300. 21400, 26500

Frequency (MHz)

Over Fead Limit Cable Presmp int Table

Freg Lewvel Limit Lewvel Line Factor Loss Factor Remark Fos Pos

MHz dEuVv/m dE dBuV dBuvim dE dE dE cm deg

1 49z25.000 51.26 -ZZ2.74 47.64 74.00 3.63 2.89 3Z.55 FELE == =

2 49z2g8.000 37.58 -16.42 33.95 54.00 3.63 2.89 32.55 Average =i i

3 SZ00.000 46.01 -37.39 41.94 53.40 4.08 2.899 3Z.64 FELE == =

4 8896.000 51.21 -32.159 42.52 83.40 5.69 4.05 33.26 PELE =i i
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(B) Polarization: Vertical
107 Level (dBUv/m) Date: 2005-07-05 Time: 02:11:41
FCC-B-1M
FCC-B-TM-AV
54 1 4
a3
0 1000 5100, 11200, 16300. 21400, 28500
Frequency (MHz)
crrer Fead Limit Cable Pressnp Ant Table
Fregq Lewvel Limit Lewel Line Factor Loss Factor Remark Pos Pos
MHz dBuV/m dE dBuV dBuV/m dE dE dE cm deg
i 4928.000 52.18 -21.8Z 48.55 74.00 3.63 2.89 32.55 PEAK —-—- -—=
2 4928.000 39.62 -14.38 355.99 54.00 3.63 2.89 32.55 Average - ——=
3 5164.000 46.27 -37.13 42.25 853.40 4.0z 2.97 32.82 PEAK ——= —-—=
4 S616.000 50.83 -32.57 4Z2.02 83.40 8.582 4.00 33.08 PEAK ——= ——=
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5.3.5. Photographs of Radiated Emission Test Configuration

) The photographs show the configuration that generates the maximum emission.

FRONT VIEW
REAR VIEW
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5.4. Antenna Requirements
5.4.1. Standard Applicable
47 CFR Part15 Section 15.203:

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the

responsible party shall be used with the device.

47 CFR Part15 Section 15.247 (b):

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

If the intentional radiator is used exclusively for fixed, point-to-point operations may employ transmitting
antennas with directional gain greater than 6 dBi provided the maximum peak output power of the

intentional radiator is reduced by 1 dB for every 3 dB that the directional gain of the antenna exceeds 6 dBi.

5.4.2. Antenna Connected Construction

The antenna used in this product is PIFA antenna, antenna connector Hirose (U.FL-R-SMT).

SPORTON International Inc. Page No. : 400f41
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6. List of Measuring Equipments Used

Report No.: FR453101-06

Items Instrument Manufacturer Model No. Serial No. Characteristics Calg);ta;ion Remark

1 Receiver R&S ESCS 30 100168 9kHz — 2.75GHz | Dec. 09, 2004 %CO(”)%‘;CE%‘
2 LISN Rolf Heine NNB-2/16Z 98087 9kHz — 30MHz | Aug. 30, 2004 %é’g%;cﬂﬁr)‘
3 LISN Rolf Heine NNB-2/16Z 98009 okHz — 30MHz | Aug. 30,2004 | (20CSRN
4 | RFCable-CON | ¢ >umer RG223/U CB018 SkHz - 30MHz | Feb. 04,2005 | (SO
5 |3M Semi ANecnOlClsinT FRANKONIA|  SAC-3M oacHozHy | SOMAZ=1GRZ | 5un 16, 2005 (o?ggigg?gv)
6  |Spectrum analyzer R&S FSP40 100004 OKHZ ~ 40GHz | Aug. 31, 2004 (o?ggigg?gv)
7 Amplifier SCHAFFNER CPA9231A 18667 9KHz ~ 2GHz | Jan. 10, 2005 (Oggﬂigg?gw
8 Amplifier Agilent 84498 3008A02120 | 1GHz ~26.5GHz | May 31, 2005 (ogé‘ﬂiggf’ﬁv)
9 Amplifier MITEQ AMF-6F-260400 923364 26.5GHz ~ 40GHz | Jan. 05, 2004* (oeFféﬂigg?ﬁv)
10 | Loop Antenna R&S HFH2-22 860004/001 9kHz ~ 30MHz | May 24, 2004* (Oggﬂiggf’,ﬂ\()
11 |Biconical Antenna | SCHWARZBECK |  VHBB 9124 301 30MHz ~ 200MHz | Jul. 28, 2004 (oeFféﬂigg?ﬁv)
12 | LogAntenna |SCHWARZBECK | VUSLP 9111 221 200MHz ~ 1GHz | Jul. 28, 2004 (Oggﬂiggf’g\()
13 Horn Antenna EMCO 3115 6741 1GHz ~ 18GHz Apr. 22, 2005 (Oggﬂgg?ﬁw
14 Horn Antenna | SCHWARZBECK BBHA9170 BBHA9170154 | 15GHz ~ 40GHz | Jun. 09, 2004* (Oggﬂigg?gw
15 | RF Cable-RO3m Jye Bao RG142 CB021 30MHz ~ 1GHz | Feb. 22, 2005 (Osé‘giggf’g\()
16 | RF Cable-HIGH SUHNER SUCOFLEX 106 | 03CHO3-HY | 1GHz~40GHz | Dec.01, 2004 (o§é‘ﬂi§§f’ﬁv)
17 | Tum Table HD DS 420 420/650/00 | 0~ 360 degree N/A O3eHOB )
18 | Antenna Mast HD MA 240 240/560/00 1m-4m N/A (Oggﬂigg?gw
19 |Spectrum analyzer R&S FSP30 100023 okHz ~ 30GHX | Aug. 02, 2004 ?Tﬁgfﬁi‘;

% Calibration Interval of instruments listed above is one year.

% *Calibration Interval of instruments listed above is two year.

SPORTON International Inc. Page No. 41 of 41

TEL : 886-2-2696-2468 Issued Date Aug. 24, 2005

FAX : 886-2-2696-2255




