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m  No additional attachment.

O Additional attachment were issued as following record:

Attachment No. | Issue Date Description
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Certificate No. : F352805

CERTIFICATE OF COMPLIANCE

for

47 CFR, Part 15, Subpart C

Equipment : Outdoor Bridge

Model No. : NWH9200 Outdoor Bridge Solution Kit,
NWH9210 Outdoor Bridge, NWH9210 Outdoor AP, NWH9210
Outdoor WEC, NWH9210 Outdoor Workgroup Bridge,
AAP-2401 Outdoor Bridge, AAP-2401 Outdoor AP,
AAP-2401 Outdoor WEC, AAP-2401 Outdoor Workgroup Bridge

FCC ID. : 10U9210S01
Filing Type : Certification

Applicant . National Datacomm Corporation

4F, No. 24-2, Industry East 4th Road,
Science Park, Hsinchu, 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 - 2001 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 Aug. 26, 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. : 10U9210S01
TEL : 886-2-2696-2468 Page No. : 1of42
FAX : 886-2-2696-2255 Issued Date : Aug. 28, 2003



FCC TEST REPORT Report No. : F352805

1. General Description of Equipment under Test

1.1. Applicant

National Datacomm Corporation
4F, No. 24-2, Industry East 4th Road,
Science Park, Hsinchu, Taiwan, R.O.C.

1.2. Manufacturer

Sameas 1.1

1.3. Basic Description of Equipment under Test

Equipment : Outdoor Bridge
Model No. : NWH9200 Outdoor Bridge Solution Kit,
NWH9210 Outdoor Bridge, NWH9210 Outdoor AP, NWH9210 Outdoor WEC,
NWH9210 Outdoor Workgroup Bridge,
AAP-2401 Outdoor Bridge, AAP-2401 Outdoor AP,
AAP-2401 Outdoor WEC, AAP-2401 Outdoor Workgroup Bridge

Trade Name :NDC, ALCON

Trade Name :NDC, ALCON

N Type RF Cable : Shielded, 1.5 m

RJ45 Cable : Non-Shielded, 1 m

DOU Cable : Non-Shielded, 30 m

Power Supply Type : Switching

AC Power Cord : Wall-mount, 2 pin

DC Power Cable : Non-Shielded, 1.8 m
SPORTON International Inc. FCC ID. : 10U9210S01
TEL : 886-2-2696-2468 Page No. 1 20f42

FAX : 886-2-2696-2255 Issued Date : Aug. 28, 2003
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FCC TEST REPORT Report No. : F352805
1.4. Feature of Equipment under Test
Host/Radio Interface DSSS
Type of Modulation DBPSK,DQPSK and CCK
USA/Canada:11 |V European: 13
Number of Channels
Japan: 13, 14 Other:
Frequency Band 2400~2483.5 MHz
Carrier Frequency of each channel 2412MHz+(n-1)5MHz, n=channel no.
Bandwidth of each channel 22MHz
Maximum Output Power of Antenna 18.95dBm
Intermediate Frequency: 374MHz
IF & L.O. frequency Local Oscillator: 2038-2098MHz
Type of Antenna Connector (Ex: SMA, TNC, MCX, Reverse N-tvpe
MMCX, UFC.......... etc) yp
Type of Antenna PATCH ANTENNA
Antenna Gain 8 dBi, 18 dBi
Function Type Transceiver
. DC 3.3V/ - Transmit mode : 350mA
Power Rating (DC/AC , Voltage) - Received mode - 250mA
Basic function of product Data transmitting
Temperature Range (Operating) -10to 50 °C
Humidity 85%
SPORTON International Inc. FCC ID. : 10U9210S01

Issued Date : Aug. 28, 2003
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Report No. : F352805

2. Test Configuration of Equipment under Test

2.1. Test Manner

a. The EUT has been associated with notebook and peripherals pursuant to ANSI C63.4-2001 and
configuration operated in a manner, which tended to maximize its emission characteristics in a typical

application.

b. The complete test system included COMPAQ NOTEBOOK, VIEWSONIC Monitor, COMPAQ PS/2
Keyboard, LOGITECH USB Mouse, HP Printer and EUT for EMI test.
c. Vertical polarity of RF antenna generates worse case, so the following test modes were tested with

vertical:

Mode 1: CHO1 2412MHz
Mode 2: CHO6 2437MHz
Mode 3: CH11 2462MHz

b. Frequency range investigated: conduction 150 KHz to 30 MHz, radiation 30 MHz to 24620MHz.

2.2. Description of Test System

Support Unit 1. — Notebook (COMPAQ)

: N/A

: PRESARIO 1500

: Switching

: Non-Shielded

: SPO037

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

FCCID

Model No.

Power Supply Type
Power Cord

Serial No.

Remark

authorized under a declaration of conformity.

Support Unit 2. -- Monitor (VIEWSONIC)

FCCID

Model No.

Power Supply Type
Power Cord

Serial No.

Data Cable
Remark

- N/A

: VCDTS21553-3P

: Switching

: Non-Shielded

: SP0052

: Shielded, 1.5m

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

authorized under a declaration of conformity.

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

FCC ID. 1 10U9210S01
Page No. : 40f42
Issued Date : Aug. 28, 2003
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Report No. : F352805

Support Unit 3. -- PS/2 Keyboard (COMPAQ)

FCCID
Model No.
Serial No.
Data Cable
Remark

- N/A

: 6511-VA

: SP0054

: Shielded, 360 degree via metal backshells, 1.5m

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

authorized under a declaration of conformity.

Support Unit 4. -- USB Mouse (LOGITECH)

FCCID
Model No.
Serial No.
Data Cable
Remark

Support Unit 5. —Printer (HP)
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.

: B94C2642X

: DJ 400

: Linear

: Non-Shielded

: SP0048

: Shielded, 360 degree via metal backshells, 1.35m

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

FCC ID. 1 10U9210S01
Page No. : 50f42
Issued Date : Aug. 28, 2003



FCC TEST REPORT Report No. : F352805

2.3. Connection Diagram of Test System

5 DC Injector

V' 4

Antenna

NOTEBOOK Monitor

Printer

Keyboard

Mouse

The I/O cable is connected from NOTEBOOK to the support unit 2.
The 1/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 TP cable is connected from NOTEBOOK to the DC Injector
The DOU cable is connected from EUT to the DC Injector

The N Type RF cable is connected from EUT to the Atenna.

No ok whe

SPORTON International Inc. FCC ID. : 10U9210S01
TEL : 886-2-2696-2468 Page No. : 60f42
FAX : 886-2-2696-2255 Issued Date : Aug. 28, 2003



FCC TEST REPORT Report No. : F352805

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.

® oo o

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 internal Hard Disk, and the Hard Disk reads and writes the
message.

Repeat the steps from c to d.

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

SPORTON International Inc. FCC ID. : 10U9210S01
TEL : 886-2-2696-2468 Page No. : 70f42
FAX : 886-2-2696-2255 Issued Date : Aug. 28, 2003



FCC TEST REPORT Report No. : F352805

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 C63.4-2001 for conducted power line test and radiated emission test,
FCC 97-114 for test of 6dB Bandwidth

FCC 97-114 for test of Maximum Peak Output Power

FCC 97-114 for test of 100kHz Bandwidth of Frequency Band Edges

FCC 97-114 for test of Power Spectral Density

FCC 97-114 for test of RF Antenna Conducted Radiated Measurement

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.
TEL : 886-2-2696-2468 Page No.
FAX : 886-2-2696-2255 Issued Date

1 10U9210S01
: 80f42
: Aug. 28, 2003
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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. : 10U9210S01
TEL : 886-2-2696-2468 Page No. : 90f42

FAX : 886-2-2696-2255 Issued Date : Aug. 28, 2003



FCC TEST REPORT Report No. : F352805

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 : 68 %

Channel Frequency 6dB Emission bandwidth Limits Plot
(MHz) (MHz) (MHz) Ref. No.
1 2412 9.92 0.5 1
6 2437 9.92 0.5 2
11 2462 9.20 0.5 3
SPORTON International Inc. FCC ID. : 10U9210S01
TEL : 886-2-2696-2468 Page No. : 10 of 42

FAX : 886-2-2696-2255 Issued Date : Aug. 28, 2003
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Plot3(Channel 11)
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Comments 6dB Emission bandwidth>500kHz

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

5.3.4. Test Result See spectrum analyzer plots below

Temperature : 26°C
Relative Humidity : 68 %
Antenna Gain: 18 dBi

EUT Power Meter

Channel Frequency Measured Output Power Measured Output Power Limits
(MHz) (dBm) (mw) (Watt/dBm )
1 2412 17.91 61.8 0.398W/26 dBm
6 2437 18.90 77.6 0.398W/26 dBm
11 2462 18.95 78.5 0.398W/26 dBm

Remark:

the EUT is an outdoor fixed antenna use radiator and the antenna gain is 18dBi, according to

15.247(b)(i), the maximum peak output power should not exceed 26dBm.

(30 dBm (1 watt) — (18-3)/3 = 26 dBmO)

Comments Maximum Peak Output Power < 26dBm ( 0.398Watt)

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

FCC ID. 1 10U9210S01
Page No. : 13 0of 42
Issued Date : Aug. 28, 2003



FCC TEST REPORT Report No. : F352805

5.4. Power Spectral Density
5.4.1. Measuring Instruments

As described in chapter 7 of this test report.

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

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

analyzer.

5.4.3. Test Setup Layout

Attenuator s (
I pectrum
EUT Analyzer
5.4.4. Test Result See spectrum analyzer plots below
Temperature : 26°C
Relative Humidity : 68 %
Channel Frequency Power Spectral Density Limits Plot
(MHz) (dBm) (dBm) Ref. No.
1 2412 -7.94 8 1
6 2437 -6.73 8 2
11 2462 -5.21 8 3
SPORTON International Inc. FCC ID. : 10U9210S01
TEL : 886-2-2696-2468 Page No. : 14 of 42

FAX : 886-2-2696-2255 Issued Date : Aug. 28, 2003
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Plot3(Channel 11):
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FCC TEST REPORT Report No. : F352805

5.5. Test of RF Antenna Conducted Radiated Measurement
5.5.1. Measuring Instruments

As described in chapter 7 of this test report.

5.5.2. 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 frequencies measured were from the fundamental frequency to harmonic frequencies, up to 10"
harmonic

5.5.3. Test Setup Layout

Attenuator

Spectrum
BT ——f | anayzer

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

Temperature : 26°C

Relative Humidity : 68 %

Channel NO. Frequency Level difference Limit
2419 87
1 4824 -62.79 71.49 20
2436 837
6 4876 -62.49 70.86 20
24R4 8135
1 4924 -61.19 69.54 20

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

SPORTON International Inc. FCC ID. : 10U9210S01
TEL : 886-2-2696-2468 Page No. : 17 of 42

FAX : 886-2-2696-2255 Issued Date : Aug. 28, 2003



FCC TEST REPORT Report No. : F352805

5.6. 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 C63.4-2001 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.

5.6.1. Major Measuring Instruments

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

5.6.2. 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. : 10U9210S01
TEL : 886-2-2696-2468 Page No. : 18 of 42
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FCC TEST REPORT Report No. : F352805

5.6.3. Test Result of Conducted Emission

- Test Mode: Mode 1

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

*  Temperature: 26°C

- Relative Humidity: 72 %

Site : CODl-HY
Comdicion @ CISFE CLASI-B 2003 20010082 LINE
EUT i Dundoor Bridges
Powae = L1 fEOHE
Model T 0
Hewo i
o £ e 1 FIE2E05
: Ti CHO1 Z442MH=
Orsr Limic Pand Probsa Cabls
Frag Larral Limik Lanes Lawel Fmctoro Loy Feamark
== AR di dEut dEnair 5] il
1 o.led LB EE -F7.00 EB.ET lB.0E 0. L0 008 A¥ar e
2 O. L&a4 4. 85 =22 .4 &E.ET 4E.87 . L0 . R OF
a p.Z208 JIZI.EE =-Z0.9F E1.I8 II.4X o.10 0. 04 Awesrsgs
4 o_Z0e 3% £5 -23 .83 &3.28 39 81 010 o_0a 0P
5 . @0s 19,10 50,81 EG, 04 Li, &5 [ ] B, 0OF Awer i
] O. 0% JZ. 9@ =T7.03 &0.01 DZ. 83 .10 .05 gF
r 0.dls SE.LT -8, 35 27 83 =8.01 LU i) o8 OF
L] 0. 41§ 18,05 -39, 48 47.63 L7.8R [ OO R
@ O.7FZ7 I7.648 =Z@.3ZX &E&.00 I7.E51 O. 10 .07 gQF
1o O.FET Z1.55 ~ZI4.&84 &E.00 2 Z1.33 o.10 0.07 AwsrCmgs
L1 L.kE&E 1B 8& -27.14 46,00 LA &R 0. L0 007 A i
L2 1.8 2@.17 -27.83 E&.00 2ZH.O0 . L4 . o7 OQF
Sikm : LCOOL-HY
Comdition : CISFE CLASS-D 2007 20017000 FNEUTRAL
EUT 1 Dutdoor Bridgs
Powes i L10W/e0RE
Hoda Ll = O
Memo i
o = Ta] 1 FaLzZens
i TH CHOL Z4LIMHE
Owar Limik Pamnd Frobs Cebla
Frayg Lawal Limie Ling Lavael Pacesr Loss Panachk
o= dAlut 1] dbouy dEus 5] om
1 o, LEF 1&, 2% -0, 30 EG, 8O Lea, 1D o, Lh 0, O sy &
2 O.1lE87 45.47 =20.13 &E5.&80 45.20 O.L1la .o gQF
] o.Zos ZF.0= —IE.31 23,33 ZE. T4 0.10 I.0d Avscmgs
4 0. 805 o, Be —-TF 40 &3, 3% 40, 54 0. L0 O 09 gF
5 |ﬂ.2ﬂ? 41.14 =18.1% &0.33 40.58 0. Ll0d 0. 05 Fsak |
L] O.¥L 33.04 -Z7.17 &0.ZI1 3II.B0 L ] .05 OF
9 0,30k L1.00 -F9 20 ED.ZL  LO.BE LU 0. 0F A¥aE s
-] b. 414 29,18 -30.42 E£7.87 2Z6.58 [ i .06 OF
3 Oo. 414 l@.0% =28, 53 47. 857 L7. B3 O.L10 0. 0f Avermgs
Lo 0.81& E3.EF -EX.73 &8.00 ZE3.l1 0.l 008 ap
Ll .81 15, 0F -50,8E 46, 00 Ld, @@ o, L0 . Of A&
Lz l.540 13.400 =3I.5X &&.00 LI3.34 Oo.L1l0 0. 04 Aversgs
13 L.&40 24, 2L —EL.9E .00 Z4.11 LU i F.0q Op
-
Jay
Test Engineer : -
Jay Zhong
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*  Test Mode: Mode 2

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

= Temperature: 26°C

- Relative Humidity: 72 %

Hice ¢ COOL-HY
Comdition ¢ CISFE CLASS-B 2003 20017003 LINE
BT I utdosor Bridge
Pouex 1 110%760H=
Bodel H
He=mn i
Hemn i FAiaEns
¢ T CHOE  2437HH:

e  Limie Pasd Prebe Cable
Frag lawsl Limik Line Lsvsl Factor Lozx Fammrk

FHz Bl df  dBuF  dBuT AR dB
1 .20 3FI.R5 -I0.43 F3.2§ 32.71 .20 Q.04 Avrerags
z 0.208 4118 -ZZ_10 £3.2% &l.04 000 O.D4 OF
k| 0.415 I\._13 =-T5_473 £E?.54 Z1.57 .10 O.0E gF
4 0,415 L= PR -I8.58 47.5& 18.81 Q.20 Q.06 Averags
B 0.7 21.71 -24.2% 46.00 EL.S4  0.00 0.07 Average
] 0.7rE IT.48 =-TB_L5Z2 EE.O0 ZX7.31 .10 o.o? gF
7 0, #F% 27.5Z -IR. 48 Fe.00 E7.3E .30 Q.07 &P
B 0.%F2 1942 -26_68 46.00 19,25 0.010 0.07 Average
L] 1.0 1% _ 3 -TE_EH 4E.00 19 LK .10 0,07 Arscsgs
in L.o@é 2%.13 -37.87 EeR.0Q E7.76 Q.20 Q.07 &P
11 1.245 27.66 -28.34 56.00 E7.E%X 000 0.D3 0P
1z Ll.245 14._11 =31_89 4E.00 13.58 .10 0,03 Arscsgs
Fice v COOL-HY
Comditiom ¢ CISFR CLASS-B 2003 20017008 BEUTEAL
BT 1 Dutdoor Bridge
Power 1 11077600
Hodel v
Hemn H
F=no v FAS2E05
¢ TH CHOE  2437MHz
fvar Liwiv Besd Probe Cable
Freg Llewvsl Limit Lins Lswsl Facktor Lorx Fammck
Mz dEul df dBuf¥  dBuR AR dB
1 Q,.307 F2.68 -IP.6R E3.34 33.E3 .20 Q.04 Arerags
z 0.207 4l.50 -Z1.A84 &3.94 4l.3% 0.10 0O.0a OF
k| 0.417 L7.18 =31.33 4+7. 5L 17.OX .10 O.08 Arsrmgs
4 0,417 2Z2.64 -I8.87 EY. 5L ER.4® Q.20 Q.08 OF
B 0.787 27.96 -ZB.04 S6.00 E7.TE 000 0.07 OF
] 0. 77 IL._ 40 =Z4.E0 LE.00 I1.ZX3 .10 O.07 Arsrsgs
7 Q. #1F L7655 -26.4F 46.00 13.5% .30 .07 Arerags
B 0.91% 2760 -Z6.40 S6.00 E7.43  0.00  0.07 OF
L] 1.0FE I=®_ 11 -T7_H9 LE.OO I, %4 .10 o.o? gF
in LoZF L#. 12 -3%.88 46.00 18,7 Q.20 Q.07 Arerags
11 L.84B  l4.11 -31.8% 46.00 13,5 0,00 0.03 Avecage
1z 1.248 IT.EQA -TBH_3Z LE.OO =7 LK .10 o.0o3 gF
o
sJEALY
Test Engineer :
Jay Zhong
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* Test Mode: Mode 3

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

*  Temperature: 26°C

= Relative Humidity: 72 %

ice : CODl=HT

Comditicen ! CISPR CLAEE-H D003 20045008 LIME
ET 1 Dacdoor Bridge

Powex i LLOVJ 508

Bodel =

Femn :

Hemn + FEEZHE0E

! TE CHLL Z46ZMEz

Ovar Lisic Bsad Frobs Cabls
Pray Lawval Liwic Lingd Laval Factaox Lofs Pamarh

HH= diiu'f dB diiu's dbiu'’ dn dB
1 0208 40.86 -FF 47 63.28 4072 D10 D 04 QF
2 -
a 0.3l 3I3.08 =ZE.3Z EN. 97T I3l Oo.1lo O0.05 QF
4 0.3l 18 0F -30.95 48,37 10,34 O, L 0.0F Rvsrsgs
13 D.dlE ZB.1L -E2.4% E7.5F% Z7.9% .1 D o0& Op
& O.dl%  19.6Z -E7.97 &47.8% 19.46 0.10 D.06 Average
) 0.724 Z7.5&8 =Z0.44 EC.O0@ Z7.1% 0.1l 0.07 QF
B 0,724 I1.50 -74.50 46,00 $1.3F 0,10 0,07 Everage
) 1.026 19.0F -Z6.95 46.00 18.8% 0.10 D.07 Average
10 1.024 ZB.0F -27.93% SE.00 27.%0  0.10  D.0F gP
11 1.044 14.1L =J1.8% &&E.00 13.3@3 O.1l@ 0.07 Awsrsgs
12 1.844 27.7% -ZR.22 E6.00 Z7.6F 0.10  0.0F QP
Fite i COOL-HY
Condition ; CISFE CLASS-B 2003 2000/008 MEUTEAL
[ali i utdoor Bradge
Pousg i 110¥s&0Hs
Hodal 000
Miwn H
< T v FASESD5
! T CHLl Z4Q5ZHHZ
fvar Limic Haadl Froie Cabls
Frag Lavel Limic Line Lawel Paccsor Loss Femark
Mz dEal dRl a7 dRus& IR iR
1 0.0 4414 =ZZ_ 1S EJ. 2% L. o0 .10 d.os GQF
E 0,208 332,51 -340,.78@ £3,.23 a1z, 537 o, 10 [=T ] .lwrlql-
3 0.416 LS. 17 -2% 4l #&7.53 17.% 010 006 AWerage
] 0.41& Z8_11 =-IS_4Z E7.583 I .3E .10 o.nE gp
- 0,787 27.&0 -IE. 132 ER. 080 E7,E1 o, 10 0,07 Op
3 0. 7E7 ZL.66 -Zd.3d A6 .00 Z1.4% .10 207 AWeE age
r 0.%14 LS. 6@ -ZIV.3a2 &, 00 1@, 21 .10 .09 Arscags
H 0,#%14 ZI7.HR =I®. 1% ER. 00 E7,71 o, 10 0,07 OF
! 1027 28.13 -27.87 EE.00 E7.%  0.10 007 OF
10 1.0E79 LE_BgE -ZI7.14 & OO 18, &5 .10 D09 Arscags
11 1. =44 L4, .05 =-31.9% &k, 00 13,52 o, 10 o, o033 .lwrlql-
12 1344 27.74 -2B.26 BE.00 E7.6L  0.10 003 OF
Jay
Test Engineer : ~
Jay Zhong
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5.7. Test of Radiated Emission

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

ANSI C63.4-2001. The EUT was placed on a honmetallic stand, 0.8 meter above the ground plane, as

shown in section 4.6.3. The interface cables and equipment positions were varied within limits of

reasonable applications to determine the positions producing maximum radiated emissions

5.7.1. Major Measuring Instruments

® Amplifier
RF Gain
Signal Input

® Amplifier
RF Gain
Signal Input

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

® Test Receiver
Resolution Bandwidth
Frequency Band

Quasi-Peak Detector

(MITEQ AFS44)
40 dB
100 MHz to 26.5 GHz

(HP 8447D)
30 dB
100 KHz to 1.3 GHz

(R&S FSP40)

10 dB

30 MHz

24 GHz

120KHz / 1 MHz
1 MHz

9 KHz to 40 GHz

(SCHAFFNER SCR3501)
120 KHz

9K-1GHz

ON for Quasi-Peak Mode
OFF for Peak Mode

SPORTON International Inc.
TEL : 886-2-2696-2468
FAX : 886-2-2696-2255
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5.7.2. 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.

5.7.3. Typical Test Setup Layout of Radiated Emission

Antenna

N

Equipment under Test

.
7|V & Testdistance —)

0.8M

Ground Plane
v N\

TurnTable

Receiver
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5.7.4. Test Result of Radiated Emission

Test Mode: Mode 1
Test Distance: 3 M
Temperature: 27 °C
Relative Humidity: 63 %
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 DECHOS-HY
Condivion : Fa O3CHDIS-MAT HORIZOETAL
EOT : Dutdoor Bridgs
Powar : L1OV/G0Hz
Hodal ¢ WHSZL0
HE¥D : T CHOL Z41Z¥EH=z
HEKD i ladbi Anvenns
HE¥QD ¢ F3a5Zgo0s
Owar Limiv Famd Froba Cable Praasp Rk Tabla
Freg Limare | ElElT Lim= L=l Fackor Lore Factor Hemsars Pom Fox
Ee dBui e &8 dBullfm Rty i dE dE (S g
1 | BB.860 43.0% -0.41 4%3.50 g0.0l B. 65 L.4E Z7_0Z QF 10 55|
2 147,450 321 _E3 -11.5%7 43,50 d4E.&4 3. B2 Z2.08 2ZE-21 Peak —-— ——
| 200, sl W AD L4, a0, 50 4604 S 2. b En YL Fesk
Fiva ¢ DACKEO3-HT
Condivion = Ja (GCHOS-MAT BHORIZOHTAL
EOT s micdooy Bridgs
Power 10V /60Hz
Hodal : KWHZZLD
HE¥D : T CHOL Z4lzZMH=
HED : ladbi Anivenns
HEKD : FALZ03
Owar Limiec Famd Froba Cable Praasp Ant Tabla
Frag Limnra | Eimits Limn= Lewal Factor Lose Factor Esmsrs PFom Forx
e dBull /e a8 dBullfe aBulr o dE: 4dE (= dug
1 F07.000 EF0_LL ~-15.88 45,00 4Z_Z1 11.59 Z.938E ZE_&d Foeak — ——
2 343.400 ZE.98 -l9.02 4&.00 3T &5 12.73 .40 ZE.56 Paak —— —

4 T, SO0 S0 EE L,

|0, 00 02l

LI, &l

LH,00 2000 Feak
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Jina ¢ DECKEI3-HY
Condition = Ja GECHI3-MAT VERTICAL
EOT s micdooy Bridgs
Power 10V A60Hz
Modal = FHSZLD
MEN0 : TX CHOL Z4l2MH=
HE¥D : ladbi Antenns
MEN0 : F352805
Dwar Liwmsie Famd Froba Cable Preaasp ke Tabla
Fraig] Limzrs | ElmiT Lim= Leva]l Facbor Loex Factor FEeasarc Pom For
Ee dEuiie &8 dEull/e axulr o] dE dE (= dag
1 Eg.es0 4L .74 -1.7& 42,50 LE.SE B.E65 1.4 Z7.02 QF - -
2 LET. 970 ZE_Z6 -15.24 &@3.850 45_33 7.4 .12 ZE.TF Paak - ——
a i, Lug o) g N | L9, nf s, O A0, S ] A i, Gl Fesk
hibeE T ACEDA-HY
Comdation © Ja DICHII-MAT YEHTLCAL
EUT t futdoor Bridgs=
Poneer o LIOW/ o0
Modsl o KHS2LE
MEKED o TH CHUL 251218 =
MEKED ¢ lidbl antenns
MEED T Fl5sZaod
et Lamak FEmd Frobs Lable Presap Hrt Takl=
Fred Lewnel Limic Line Lewel Faorcor Loss Factor Remark Pos Fos
= dlhsi' e el edhalf e gty il =10 =l B aleg
1 441. 400 30_&4 -L5.36 4&.00 25 30 15,21 3.584 Z27_4l1 Paak - ——
& S, 300 L4 L4, &l s, O e, G L, ol L,030 Z0 00 Fesk
3 SET.30 3e_Ll -3.88 45,00 ZIE_ZT 19.51 E.B& Z7_68%F Feak - ——

»  For 1GHz ~ 25GHz
Remark: Frequency from 1000MHz 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) (uVv/im) (dB) Mode
2414000 H 2825 623 7233 - : 106.81 219028.18 Peak
2414000 H 2825 623 6390 - : 98.38  82985.08 AV.
2414000 V 2825 623 8497 - : 119.45 938642.04 Peak
2414000 V 2825 623 7684 - : 111.32  368128.97 AV,
4020000 H 3259 934 923 7400 501187 5116 36141 -22.84 Peak
4020.000 H 3259 934 882 5400 50119 5075 34475 -325 AV
4964000 V 3335 914 853 7400 5011.87 5102  355.63 -22.98 Peak
4964000 V 3335 914 829 5400 50119 5078 34594 -322 AV
7236.000 V/H : Peak,
9648.000  V/H i Peak.
12060.000 V/H : PAe_"{‘/'_"
14472.000 V/H - e
16884.000 V/H i P:.f/'_"
19296.000 V/H : Peak,
21708.000 V/H i Peak,
24120.000 V/H i P:f/'_"

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

Test Engineer :

/7 f./:;-*:»-:r-ﬂ-vf
L.r

Murray Lu

SPORTON International Inc.

TEL : 886-2-2696-2468
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*  Test Mode: Mode 2

- Test Distance: 3 M

= Temperature: 27 °C

= Relative Humidity: 63 %

= 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

Fite 1 O3CHO3-HY

Condition : Sm 03CHO3-MAT HORIZONTAL

EUT : Dutdoor Bridge

Power ¢ 110V/60H=z

Model : MWTHSZ10

MEMO : Tk CHOE Z437HMHz

MEMO ¢ 15dbi Antenna

MEMO i F352805

Ower Limit Dead Probe Cable Preamp Ant.  Table

Freg Lewel Limit Line Lewel Factor Loss Factor Remark Pos Pos
MH= dBuW./m dE dBuW/m dABEu dE dE dB [ni i} dedg

1! 89130 40.45 -3.02 43.50 57.32 5.74 1.44 27.02 QP - -—
2 147.180 =1.1% -12.31 43.50 46.27 9.65 .08 26.81 Peak - -—
3 £40.330 30.93 -15.07 45.00 44.05 10.%3 2.55 Z26.60 Peak - -—

[}

ACIED3-HY

Comdation  Ja DICHOII-MAT HORLIONTAL

KT ¢ Dutdoor Dridgps

Poweer o LIOW/o0H=

Modsl T KAHSZLE

MEKED t TE CHUe Z537HH=

MEKED ¢ lidbl antenns

MEKED t FlLZaul

hrer Lzmat Femd Frobs Cable Prescp it Tak:l=

Fereg Lewsl Limic Lime Lewel FoctCor Loss Factor Remark Fos Fos
= dlhsi' e el edhalf e gty il =10 =l B aleg

1 3d3.400 Z9.4% -1l5. 51 &&£.00 4D LE 12,73 .40 ZE.SE Paak - -
F S, SO0 ED &S (R S L e e ek | LI, &l L.00 Z0. 00 Pesk
3 FET.#0 FE.LF -6.E1 45.00 41.3E 19,81 E.@¢ IT.5% Poak - -
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51be 1 FICHTI-MY
Comdaition [ Ja DICKDI-MAT WEHTICAL
Eirr : Dutdoor Brideos=
Power I LIOW/G0H=
Mod=l o KEHSZLD
MEKD 1 TH CHOe Z2537H=
HEED 1 lidbil Antenns
MEKED 1 FALZH0%
Uorer Lamat Fead Frobs Labkle Presap Rt Tabkls
Freg Lewsl Limic Lime Lewsl Foctcor Loszs Factor Remark Fos Foz
Bz dlhsi e il elhalf i eahgtf il A1 el [ e
1 E7.780  35.00 -1.00 &0.00 EE. 2L 8.3 L. 4% 27.02 QF oo i
& L5, B0 ZW. 4% Lh, A% a0, 50 40 4] o, 2,7 £n. 94 Feak
3 LFZ.330 Z7.80 -15.70 42,50 4Z_.Zg 10.45 L.3& Zg_27 Fealk - ——
Jiva = DECKO3-HT
Condivion : Fa 03CHOS-MAT WERTICAL
EOT s (uedooy Bridgs
Power : L10V/60Hz
Hodal : KAWHZZLD
HE¥D : T CHOG Z437HHz
HE¥D : ladbi Anrvenns
HEKD : FALZ03
Owar Limiec Famd Froba Cable Praasp Ant Tabla
Frag Limnra | Eimits Limn= Lewal Factor Lose Factor Esmsrs PFom Forx
HEz dBull e a8 d3ullfe aaulr o] dE: 4dE (= dag

1 441.400 zg_ZIl -17.79 4&.00 ZFe_ 27 15.Z1 2,54 ZIT.41 Peak - -
2 TEE. 200 ZE.4T -L7.53 4&£.00 3FZ.TE lB.68 E.03 ZE.OD Paak - -
k| PET, 0 A0, L4 Foa6 &0, 00 4070 L8, &1 Lok ZET 80 Pesk

»  For 1GHz ~ 25GHz
Remark: Frequency from 1000MHz 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/m) (dB) Mode
2438000 H 2830 626 7320 - : 107.76  244343.06 Peak
2438000 H 2830 626 6305 - : 97.61  75945.14 AV.
2438000 V 2830 626 86.65 - i 12121 1149476.24 Peak
2438000 V 2830 626 7810 - : 112.66 429536.43 AV,
4876000 H 3317 909 980 7400 501187 5206  400.87 -21.94 Peak
4876000 H 3317 909 -190 5400 50119 4036 10423 -13.64 A..
4876000 V3317 909 1321 7400 5011.87 5547  593.61 -18.53 Peak
4876000 vV 3317 909 065 5400 50119 4291  139.80 -11.09 A..
7311.000 V/H - PA??/'_"
9748000 V/H : Peak.
12185.000 V/H : PAe_"{‘/'_"
14622.000 V/H - PA??/'_"
17059.000 V/H i P:.f/'_"
19496.000 V/H : PAG_"{‘/‘_"
21933.000 V/H : Peak,
24370.000 V/H i P:f/'_"

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

Test Engineer :

/7’./:;.{:.-:.#-7

L.r

Murray Lu

SPORTON International Inc.

TEL : 886-2-2696-2468
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Test Mode: Mode 3

Test Distance: 3 M

Temperature: 27 °C

Relative Humidity: 63 %

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

Site o ACMEDa-NY
Lomdaition [ Ja DACHII-MAT HOSLDSARTAL
EC0T t futdoor Bridgs=
Power o LlOW/G0HE
Mod=l : KdHSZ L0
HEKQ o T4 LML) ZabEFNz
MEK] t lidba antenne
HEKQ o FASZH0L
lrer Lzmat Femd Frobs Cable Presop Hirts Takl=
Freo Lewel Limic Line Lewel Faorcor Lossr Factor Remark Pos Fos
= dlhsi e el Ahalf e eahatl 3l =10 =l [ e
1 31.890 31.79% -8.Z1 40.00 43F.E8 14.29 L.0Z Z7.L0 Paak - -
F 0, Uil 45 20 i r a0, S L AR N, i 4,85 W 0E QOF
3 Ld7.1890 ZE.3E -ll.1Z 43.50 47.46 9. 65 2.02 Z&.g21 Poak - -
Jine i DECHEDNS-HY
Condition = Ja 0ACHDS-MAT HORIZOHTAL
EOT s (uedooy Bridgs
Poeer 5 L10V/60Hz
Modal = FHZL0
ME¥D T CHLL 4628z
HE¥D : lddbhi Antenns
HE¥D = F35Z805
Owar Limie Pamnd Proba Cakla Preaasp Are Tabla
Fr®g Limura | Elmat Lams Leval Factor Loxe Fmctor Hemsrk Pom For
Ez dBulie &8 aBuli/e ezl o] dE dE (= dag

1 436 B0 ZE_F0D -3 10 45,00 45.80 15,14 .54 ZT.ZE Feak - -
2 TES.B00 IE.TE -17.2% 4@&£.00 3F.0T7 lE g8 E.0Z Z8.00 Faak - -

| EE i Liln) | | ] &, O AW &[5 L9, il &, W 28,60 Fenk
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Jice : DACKHOZ-HY
Comdivion : 3a DIACHIZ-HMAT VERTICAL
EOT : Dutdaor Bridgpe
Foee T : L1OW/6DHT
Modsl : KFHSZLD
HEED : T CHIL Z86ZFEz
HEFD : ladhi ARnTanhik
HEED : FARZE0S5
Ower Limic Fead Frobe Cable Proanp At Table
Frayg Leval Limiw Lise Leval Fasese Lods Faevrar DaaarlE Pag Paa
Ez 4B e &8 Bl e @y o) dE dE =" dig
1 ES P ] EE L L, I S, T 4,40 1L, 5] 2, 0n S0 L0 Pesk
2 E7.7E80 ZE.EF -l.l1 40,00 L& 10 8. 32 L.4% Z7.0Z QF 1o 1E7
k- LET.570 ZB_LE® ~-15.37 4&3.50 4E_Z0 7.E54 2.1 ZE_.TE Paak - ——
Jina : DACHO3-HY
Condivion = Ja GECHOS-MAT VERTICAL
EOT s (urcdoor Bridgs
Poear = L10V/60Hz
Hodel : KWHZZLD
HE¥D : T CHLL zZ46zMEH=
HE¥D : lidhi Antenns
HED = F3SZ803
Owar Limie Pamnd Proba Cakla Preaasp Are Tabla
Fr®g Limere | ElmaT Lams Lev=l Fachor Loger Factor Hemsars | =14 For
IEHe dBul /e &8 dBull /e aRulr i} dE dE (= Aag
1 441. 400 Z7_&d -18.36 HS.00 3IE_Z0 15.Z21 .54 Z7_41 Feak —— —
2 TES. 500 ZT7.7d -l8.26 4&.00 F2_0F 18.68 E.03 ZE.OD Paak — ——
a b e b ln] e e | n, R S, 0L AW TF L9, il Ao, W L8 0 FPesk

»  For 1GHz ~ 25GHz
Remark: Frequency from 1000MHz 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) (uVvim) (dB) Mode
2462.000 H 2835 629 7496 - : 109.60 301995.17 Peak
2462.000 H 2835 629 6755 - : 102.19 128676.73 AV.
2462.000 V 2835 629 8674 - i 121.38 1172195.37 Peak
2462.000 V 2835 629 77.38 - : 112.02  399024.90 AV,
4846000 H 3311 907 869 7400 501187 50.87 34954 -23.13 Peak
4846.000 H 3311 907 848 5400 50119 5066 34119 -334 AV
4926000 V 3328 912 11.83 7400 5011.87 5423 51464 -19.77 Peak
4926000 V 3328 912 -056 5400 50119 4184 12359 -12.16 A.V.
7386.000 V/H i Peak,
9848.000 V/H i Peak.
12310.000 V/H : Peak,
14772.000 V/H - PA??/'_"
17234.000 V/H i P:.f/'_"
19696.000 V/H : PAG_"{‘/‘_"
22158.000 V/H i Peak,
24620.000 V/H i P:f/'_"

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

Test Engineer :

/7’./:;.{:.-:.#-7

L.r

Murray Lu

SPORTON International Inc.

TEL : 886-2-2696-2468
FAX : 886-2-2696-2255
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5.8. Band Edges Measurement
5.8.1. Measuring Instruments

As described in chapter 7 of this test report.

5.8.2. 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.
5.8.3. Test Result

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

5.8.4. Note on Band edge Emission

The band edge emission plot on page 61. shows 58.34dB 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 VIm) (dBp V/m) (dB)
H 109.60 51.26 74.00 -22.74 Peak
H 102.19 43.85 54.00 -10.15 Average
\% 121.38 63.04 74.00 -10.96 Peak
\% 112.02 53.68 54.00 -0.32 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 1)

‘-._I'\-;.l‘_" [+
ﬂ I 3 |
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|
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| T4,
/ |
w.«hnd.wﬂf-‘.ﬂ.ﬂ"’“"‘; fanats SR
Plot2 (Channel 11)
#
.l;"\-"Ll i, [ & ]
= !
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r i T
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Comments  All emissions in any 100kHz bandwidth outside the band edge are attenuated more then 20dB from the carrier.

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

FCC ID. 1 10U9210S01
Page No. : 34 0f 42
Issued Date : Aug. 28, 2003



FCC TEST REPORT Report No. : F352805

5.9. Antenna Requirements

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

5.9.1. 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.

5.9.2. Antenna Connected Construction

The maximum Gain antenna used in this product is dipole antenna. The antenna connector type is

Inverse-N. The coaxial cable of the antenna is fixed to the antenna.
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5.10.RF Exposure

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

RF Exposure Compliance

5.10.1. 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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5.10.2. MPE Calculations

J30xPxG E?

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

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

10.0 W/m2 We can change the formula to:

0xPxG
\ 3770

Peak Output Calculated RF Minimum RF
Antenna Gain|Antenna Gain PUl! peak Output Exposure Exposure
Channel NO. . . Power . .
(dBi) (numeric) (dBm) Power (W) Separation Separation
Distance (m) Distance (m)
Channel 1 18.00 63.10 17.91 0.0618 0.1762 0.20
Channel 6 18.00 63.10 18.90 0.0776 0.1974 0.20
Channel 11 18.00 63.10 18.95 0.0785 0.1986 0.20

5.10.3. FCC Radiation Exposure Statement

This equipment is an outdoor fixed antenna use radiator.
FCC radio frequency exposure limits, human proximity to the antenna shall not be less than 0.198

meters during normal operation.

Proposed RF exposure safety information to include in User’'s Manual.

In order to avoid the possibility of exceeding the
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5.11.De facto EIRP test

5.11.1. Test procedure

1. The EUT was placed on a rotatable table.

2. 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.

3. Replaced the EUT by antenna and use Signal generator as signal source.

4. Adjust the output rating of signal generator until the receiver receive the same signal as the signal
emitted by EUT with maximum emission.

5. Record the power value (P) of signal generator.

6. EIRP = P — cable loss (of transmitter) + antenna gain (replaced antenna) — 2.15

5.11.2. Test result

Reading o )
Frequency EIRP Limit | Margin
(dBuVv/m)
(MHz) (dBm) | (dBm) | (dB)
H \%
2414.000, 106.8 7.1 36.0f -28.9
2414.000 119.5 20.5 36.0f -15.5
2438.000, 107.8 8.1 36.0f -27.9
2438.000 121.2 22.3 36.0f -13.7
2462.000, 109.6 9.9 36.0f -26.1
2462.000 121.4 22.4 36.0f -13.6
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6. EMI Suppression Component List

1. Add ferrite core to each cable of main unit. (Part No. RH7.5*7.5*2.4)
(As the Internal photo No.3)
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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 15.35 1.01 1000 24.30 3.89
35 13.63 1.04 2000 31.10 5.41
40 11.11 1.09 3000 29.60 6.92
45 10.59 1.24 4000 30.80 8.24
50 6.47 1.43 5000 34.20 9.22
55 5.83 1.39 6000 33.30 10.25
60 5.18 1.59 7000 37.80 11.61
65 4.81 1.41 8000 39.40 11.78
70 4.43 1.43 9000 38.40 12.59
75 5.10 1.55 10000 38.90 13.84
80 5.91 1.56 11000 41.10 14.64
85 7.33 1.62 12000 42.70 14.12
90 8.74 1.41 13000 43.90 16.01
95 9.05 1.81 14000 43.70 13.76
100 9.36 1.68 15000 43.40 14.30
110 9.65 1.73 16000 40.90 15.16
120 9.97 1.79 17000 44.40 15.88
130 10.51 1.93 18000 47.10 16.09
140 10.32 2.06 19000 37.60 16.98
150 9.42 2.09 20000 37.30 16.21
160 8.09 2.12 21000 37.00 20.13
170 7.43 2.12 22000 38.00 19.24
180 7.60 2.12 23000 38.70 19.64
190 7.43 2.21 24000 38.60 20.54
200 7.26 2.29 25000 38.90 20.14
220 9.11 2.42 14000 43.70 13.76
240 10.88 2.54 15000 43.40 14.30
260 11.75 2.66 16000 40.90 15.16
280 11.55 2.76 17000 44.40 15.88
300 11.36 2.85 18000 47.10 16.09
320 12.03 3.10 19000 37.60 16.98
340 12.69 3.36 20000 37.30 16.21
360 13.33 3.49 21000 37.00 20.13
380 14.00 3.50 22000 38.00 19.24
400 14.63 3.51 23000 38.70 19.64
450 15.33 3.55 24000 38.60 20.54
500 16.03 3.81 25000 38.90 20.14

550 16.65 4.05

600 17.29 4.23

650 17.64 4.63

700 18.00 474

750 18.39 4.95

800 18.79 5.06

850 19.10 5.18

900 19.42 5.40

950 19.58 5.91

1000 19.75 5.58
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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 100174 9 KHz —2.75 GHz | Dec. 12, 2002 (CO01-HY)
Conduction
LISN MessTec NNB-2/16Z 2001-008 9 KHz — 30 MHz Apr. 29, 2003 (CO01-HY)
LISN Conduction
(Support Unit) MessTec NNB-2/16Z 2001-009 9 KHz — 30 MHz Apr. 29, 2003 (COO1-HY)
. Conduction
EMI Filter LINDGREN LRE-2060 1004 <450 Hz N/A (COO1-HY)
i Conduction
EMI Filter LINDGREN N6006 201052 0~60Hz N/A (COO01-HY)
RF Cable-CON | Suhner Switzerland | RG223/U CB029 9KHz~30MHz | Jan. 07,2003 | Sonduction
(CO01-HY)
50 ohm BNC type Conduction
Terminal NOBLE 500hm TMO013 50 ohm Apr. 24, 2003 (CO01-HY)
3m Semi Anechoic 30MHz~1GHz Radiation
Chamber SIDT FRANKONIA SAC-3M 03CHO03-HY am Jun. 21, 2003 (03CHO3-HY)
Spectrum analyzer R&S FSP40 100004 9KHZ~40GHz | Aug.07, 2003 Radiation
B (03CHO03-HY)
. Radiation
Receiver SCHAFFNER SCR 3501 417 9 KHz -1GHz Feb. 20, 2003 (03CHO3-HY)
- Radiation
Amplifier HP 8447D 2944A09072 | 100KHz —1.3GHz | Oct. 21, 2002 (03CHO3-HY)
Bilog Antenna SCHAFFNER CBL6112B 2687 30MHz —2GHz | Dec. 21, 2002 Radiation
e (03CHO03-HY)
Radiation
RF Cable-R03m Jye Bao RG142 CB021 30MHz~1GHz Jan. 02, 2003 (03CHO3-HY)
- Radiation
Amplifier MITEQ AFS44 879981 100MHz~26.5GHz Jul. 23, 2003 (03CHO3-HY)
Radiation
Horn Antenna COM-POWER AH-118 10094 1GHz - 18GHz Apr. 10, 2003 (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 1m-4m N/A (03CHO3-HY)
Horn Antenna Schwarzbeck BBHA9170 |BBHA9170154 | 15GHz~40GHz | May 09, 2003 Radiation
’ (03CHO03-HY)
RF Cable-HIGH Jye Bao RG142 CBO30-HIGH | 1GHz~29.5GHz | Mar. 14, 2003 Radiation
y : s (03CHO3-HY)
Power meter R&S NRVS 100444 DC~40GHz May 28, 2003 Conducted
Power sensor R&S NRV-Z55 100049 DC~40GHz May 28, 2003 Conducted
Power Sensor R&S NRV-Z32 100057 30MHz-6GHz May 28, 2003 Conducted
AC power source HPC HPA-500W | HPA-9100024 AC 0~300V May 27, 2003 Conducted
Temp. and Humidity KSON THS-C3L 612 N/A Oct. 02,2002 | Conducted
Chamber
Calibration Interval of instruments listed above is one year.
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9. Uncertainty of Test Site

Uncertainty of Radiated Emission Measurement

Contribution P_rob_ab|I!ty 3m
Distribution

Antenna factor calibration normal(k=2) +1

cable loss calibration normal(k=2) 0.3

RCV/SPA specification rectangular 12

Antenna Directivity rectangular 13

Antenna Factor V.S. Height rectangular 12

Antenna Factor Interpolation for Frequency rectangular +0.25

site imperfection rectangular 12

Mismatch

Receiver VSWR I'1=0.09

Antenna VSWR I'2=0.67

Uncertainty=20log(1-I'1*T"2) U-shaped *0.54

combined standard uncertainty Ue(y) normal 2.7

g/l;zsunggigazt(a;;amty for a level of confidence of normal (k=2) 5.4

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

Contribution Probability 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 T'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

g/l;zsunggzgsce:((a;;amty for a level of confidence of normal (k=2) +3.32

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