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Certificate No. : F341604

CERTIFICATE OF COMPLIANCE

for

47 CFR, Part 15, Subpart C

Equipment : 4 PORT ADSL ROUTER/
4 PORT ADSL ROUTER plus Wireless

Model No. : FC-AL2014P/FC-AL2014PW
FCC ID. - RENFC-AL2014PW

Filing Type : Certification

Applicant  : FU CHAN HIGH PILE CO., LTD

FL. 1, NO. 1, LANE 89, LIEN-CHEN RD., CHUNG-HO CITY,
TAIPEI HSIEN, TAIWAN, R.O.C.

|HEREBY cerTIFY THAT :

The measurements shown in this test report were made in accordance with the procedures given in

ANSI C63.4 - 1992 and the equipment under test was passed all test items required in FCC Part 15 subpart C,
relative to the equipment under test. Testing was carried out on Jul. 16, 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. : RENFC-AL2014PW
TEL : 886-2-2696-2468 Page No. : 1of47
FAX : 886-2-2696-2255 Issued Date : Jul. 25, 2003
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1. General Description of Equipment under Test

1.1. Applicant

FU CHAN HIGH PILE CO., LTD
FL. 1, NO. 1, LANE 89, LIEN-CHEN RD., CHUNG-HO CITY, TAIPEI HSIEN, TAIWAN, R.O.C.

1.2. Manufacturer

Sameas 1.1

1.3. Basic Description of Equipment under Test

Equipment : 4 PORT ADSL ROUTER/4 PORT ADSL ROUTER plus Wireless

Model No. : FC-AL2014P/FC-AL2014PW

FCC ID. : RENFC-AL2014PW

Trade Name : FU CHAN

USB Cable : Non-Shielded, 1.8m

TP Cable x 4 : Non-Shielded, 1m

Telephone Line : Non-Shielded, 3m

Power Supply Type : Linear

AC Power Input : Wall-Mount, 2pin

DC Power Cable : Non-Shielded, 2m
SPORTON International Inc. FCC ID. : RENFC-AL2014PW
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1.4. Feature of Equipment under Test

Product Feature & Specification

Host/Radio Interface

DSSS

Type of Modulation

BPSK, QPSK, CCK, PBCC

Number of Channels

USA/Canada: 11

Frequency Band

2.4~2.4835 GHz

Carrier Frequency of each channel

2412+(n-1)*5, n= Channel NO.

Bandwidth of each channel

11MHz

Maximum Output Power to Antenna

12dBm~15dBm

IF & L.O. frequency

Type of Antenna Connector
(Ex: SMA,TNC, MCX, MMCX, UFC..........

SMA

10.

Antenna Type / Class and Gain

PIFA Antenna / 2.0dBi

11.

Function Type

Transceiver

12.

Power Rating (DC/AC, Voltage)

DC33V = 5%

13.

Duty Cycle

100%

14.

Basic function of product

Data Transmission

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

FCC ID.
Page No.
Issued Date

. 3o0f47
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2. Test Configuration of Equipment under Test

2.1. Test Manner

a. The EUT has been associated with notebook and peripherals pursuant to ANSI C63.4-1992 and
configuration operated in a manner, which tended to maximize its emission characteristics in a typical
application.

b. The complete test system included remote DYNA MITE CO, COMPAQ Notebook, VIEWSONIC Monitor,
LOGITECH PS/2 Keyboard, LOGITECH USB Mouse, Epson Printer and EUT for EMI test.

c. The following test modes were performed for EMI test:

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 24835MHz.

2.2. Description of Test System

Support Unit 1. -- Monitor (VIEWSONIC) —for local workstation

FCCID - N/A

Model No. : VCDTS21553-3P

Power Supply Type : Switching

Power Cord : Non-Shielded

Serial No. : SP063

Data Cable : Shielded, 1.7m

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

authorized under a declaration of conformity.

Support Unit 2. — PS/2 Keyboard (LOGITECH) —for local workstation

FCCID - N/A

Model No. :Y-SJ17

Serial No. : SP0054

Data Cable : Shielded, 1.7m

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

authorized under a declaration of conformity.

SPORTON International Inc. FCC ID. : RENFC-AL2014PW
TEL : 886-2-2696-2468 Page No. © 40f47
FAX : 886-2-2696-2255 Issued Date : Jul. 25, 2003



FCC TEST REPORT Report No. : F341604

Support Unit 3. -- USB Mouse (LOGITECH) —for local workstation

FCCID - N/A

Model No. : M-BE58

Serial No. : SP0041

Data Cable : Shielded, 1.7m

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

authorized under a declaration of conformity.

Support Unit 4. -- Printer (EPSON) —for local workstation

FCCID - N/A

Model No. : STYLUS COLOR S680

Power Supply Type : Linear

Power Cord : Non-Shielded

Serial No. : SP0048

Data Cable : Shielded, 1.35m

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

authorized under a declaration of conformity.

Support Unit 5. -- Notebook (COMPAQ) —for local workstation

FCCID - N/A

Model No. : PRESARIO 1500

Power Supply Type : Switching

Power Cord : Non-Shielded

Serial No. : SP0036

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

authorized under a declaration of conformity.

Support Unit 6. — CO (DYNA MITE) - for remote workstation

FCCID - N/A

Model No. : Premier

Serial No. : SP0033

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

authorized under a declaration of conformity.

SPORTON International Inc. FCC ID. : RENFC-AL2014PW
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2.3. Connection Diagram of Test System

S N

EUT Printer Remomte
(6{0)

Monitor Notebook

PS/2 Keyboard

USB Mouse

The I/O cable is connected from Notebook to the support unit 1.
The I/O cable is connected from Notebook to the support unit 2.
The I/O cable is connected from Notebook to the support unit 3.
The I/O cable is connected from Notebook to the support unit 4.
The USB cable is connected from Notebook to the EUT.

The TP cable is connected from Notebook to the EUT.

These are loop-back TP cables.

© N o g bk~ w DN PE

The Telephone line is connected from EUT to the remote CO.

SPORTON International Inc. FCC ID. : RENFC-AL2014PW
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3. Test Software

An executive program, EMCTEST.EXE under WIN XP, which generates a complete line of continuously
repeating “ H “ pattern was used as the test software.

The program was executed as follows:
a. Turn on the power of all equipment.

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

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

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

e. The PC sends “ H ” messages to the internal Hard Disk, and the Hard Disk reads and writes the
message.

f. Repeat the steps from c to d.

At the same time, the EUT keep transmitting signals at fixed frequency.

SPORTON International Inc. FCC ID. : RENFC-AL2014PW
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4. General Information of Test

Test Site Location : No. 52, Hwa Ya 1st Rd., Hwa Ya Technology Park,
Kwei-Shan Hsiag, Tao Yuan Hsien, Taiwan, R.O.C.
TEL : 886-3-327-3456
FAX : 886-3-318-0055
Test Site No :  COO01-HY, 03CHO3-HY
4.1. Test Voltage

110V/60Hz

4.2. Standard for Methods of Measurement

ANSI C63.4-1992

4.3. Testin Compliance with

FCC Part 15, Subpart C 15.247

4.4. Frequency Range Investigated

a. Conduction: from 150 KHz to 30 MHz
b. Radiation: from 30 MHz to 24835MHz

4. 5. Test Distance

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

SPORTON International Inc. FCC ID. : RENFC-AL2014PW
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5. Report of Measurements and Examinations

5.1. List of Measurements and Examinations

FCC Rule Description of Test Result
15.247(a)(2) |6dB Bandwidth Pass
15.247(b) |Maximum Peak Output Power Pass
15.247(d) |Power Spectral Density Pass
15.207 Conducted Emission Pass
15.209 Radiated Emission Pass
15.247(c) |100kHz Bandwidth of Frequency Band Edges Pass
15.203  |Antenna Requirement Pass
1.1307
1.1310
RF Exposure Compliance Pass
2.1091
2.1093
SPORTON International Inc. FCC ID. : RENFC-AL2014PW
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5.2. 6dB Bandwidth

5.2.1. Measuring Instruments

As described in chapter 7 of this test report.

5.2.2. Test Procedure

1. The transmitter output was connected to the spectrum analyzer through an attenuator.
2. Set RBW of spectrum analyzer to 100KHz and VBW to 100KHz.

3. The 6 dB bandwidth is defined as the total spectrum the power of which is higher than peak power minus
6 dB.

5.2.3. Test Setup Layout

Attenuator S ¢
EUT :] pectrum

Analyzer

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

Temperature : 26°C

Relative Humidity : 65 %

Channel Frequency 6dB Emission bandwidth Limits Plot
(MHz) (MHz) (MHz) Ref. No.
1 2412 9.64 0.5 1
6 2437 9.56 0.5 2
11 2462 9.56 0.5 3
SPORTON International Inc. FCC ID. . RENFC-AL2014PW
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Plotl(Channel 1)

L gl
il
--~|7 L
.

Plot2(Channel 6)

=T
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Plot3(Channel 11)

¥
[ 2]
| iy """I * ptle i
" | g’ o -
| - = VL
A L]
Comments 6dB Emission bandwidth>500kHz
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5.3. Peak Output Power
5.3.1. Measuring Instruments

As described in chapter 7 of this test report.

5.3.2. Test Procedure

The antenna port RF output of the EUT was connected to the input RF input of a power meter. Power
was read directly from the meter and cable loss connection was added to the reading to obtain power at the

EUT antenna terminal. The EUT Output Power was set to maximum to produce the worse case test result.

5.3.3. Test Setup Layout

Attenuator
Spectrum
EUT ———
Analyzer
5.3.4. Test Result See spectrum analyzer plots below
Temperature: 26°C
Relative Humidity: 65 %
Antenna Gain: 2 dBi
Channel Frequency Output Power Output Power Limits
(MHz) (dBm) (mW) (Watt/dBm )
1 2412 13.16 20.70141349 1W/30 dBm
6 2437 12.15 16.40589773 1W/30 dBm
11 2462 11.14 13.00169578 1W/30 dBm

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

SPORTON International Inc. FCC ID. : RENFC-AL2014PW
TEL : 886-2-2696-2468 Page No. : 13 of 47
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5.4. Power Spectral Density
5.4.1. Measuring Instruments

As described in chapter 7 of this test report.

5.4.2. Test Procedure

1. The transmitter output was connected to spectrum analyzer through an attenuator.

2. The spectrum analyzer’s resolution bandwidth were set at 3KHz RBW and 30KHz VBW as that of the
fundamental frequency. Set the sweep time=span/3KHz.
The power spectral density was measured and recorded.

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

analyzer.

5.4.3. Test Setup Layout

Attenuator
Spectrum

EUT Analyzer

5.4.4. Test Result See spectrum analyzer plots below

Temperature: 26°C
Relative Humidity: 65 %

Channel Frequency Power Spectral Density Limits Plot
(MHz) (dBm) (dBm) Ref. No.
1 2412 -12.36 8 1
6 2437 -12.52 8 2
11 2462 -13.57 38 3
SPORTON International Inc. FCC ID. . RENFC-AL2014PW
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Plotl(Channel 1):

#
=
i -: Lial : i _J..l'
4 . |
]
(|
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Plot2(Channel 6):
"
[LE]
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H L 1~ 1 : __I
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Plot3(Channel 11):
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5.5. Test of Conducted Emission

Conducted Emissions were measured from 150 KHz to 30 MHz with a bandwidth of 9 KHz and return
leads of the EUT according to the methods defined in ANSI C63.4-1992 Section 3.1. The EUT was placed
on a nonmetallic stand in a shielded room 0.8 meters above the ground plane. The interface cables and
equipment positioning were varied within limits of reasonable applications to determine the position

produced maximum conducted emissions.

5.5.1. Major Measuring Instruments

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

5.5.2. Test Procedures

a. The EUT was placed 0.4 meter from the conducting wall of the shielding room was kept at least 80

centimeters from any other grounded conducting surface.

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

c. All the support units are connect to the other LISN.

d. The LISN provides 50 ohm coupling impedance for the measuring instrument.

e. The FCC states that a 50 ohm, 50 microhenry LISN should be used.

f. Both sides of AC line were checked for maximum conducted interference.

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

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

Hold Mode.

SPORTON International Inc. FCC ID. . RENFC-AL2014PW
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5.5.3. Test Result of Conducted Emission

Test Mode: Mode 1
Frequency Range of Test: from 150KHz to 30 MHz
*  6dB Bandwidth: 9KHz
Temperature: 27.1°C
Relative Humidity: 59 %
*  Test Date: 2003-7-16
m The test was passed at the minimum margin that marked by a frame in the following data

Sike : CO01-HY

Condicien : CISPR CLASS-F 2003 20017008 LINE

EOT : 4 FIRT ADZL ROUTER

EOT : 4PDET ADSL ROUTER plus Wireleaa

POWER 1 L1DW /E0Hz

Mode=l 1 FC-RLZOLAF/FC-ALZOL4PE

Mens : Tx CHOL

Drar  Limie Paad TProba Cabla
Frag Laval Limie Lina Laval Paeeor Loads Deanari
[p=1}-1 aABu' dB dfu’y dBEhs [+ 5] [+ 1]

1 0.l§7 55.1% -8.82 £5.11 E6.07 ©0.10 0.02 QF
2 0.1s7 27.2L -27.90 E5.11 27.0@ 0.10 0. 02 A¥ErEge
3 b.1%% 31.17 -22.7F E3J. &2 Z1.0F8 .10 0. 02 Aversgs
4 0,193 ££.97¢ -@,1¢ &3,5% £L£5,.64 o0.l0 0.0 QF
5 0,231 %3,9% -@,9% &X.98 £3.8& 0,180 0,03 QF
[ D.ZZL E26.04 -Z6. 74 EL.78 IZ5.91 0.1m 0. 03 Averags
? 0,14 24.797 -25.02 49 BE 24.61 0.1lo 0.0 Averaps
B 0.314 d&£.68 -13.17 ED BE 46,52 0.1l0 0.0 QF
q 0.36% 38.0& -20.60 EB.ES 327.83 0.10 0.7 QP

L 0,363 27,86 =-21.10 48,66 £7.3%  0.10 007 Aversgs
bl 0,456 2Z.98 =23,99% 46,77 FX.e0  0.10 0,00 Aversge
Lz 0.456 3Z.07 -24.70 E6.77 F1.8F 0.10 0.08 OF

SPORTON International Inc. FCC ID. : RENFC-AL2014PW
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FiTe : COOL=HY

Comdizion @ CISFR CLASS-E 2003 2001005 NEUTRAL

EOT : & POAT ADSL ROOTER

EOT : SPORT ADSL ROUTER plua @ireless

POVER : L1OY/E0EHE

Mol : FO-ALZD14F/FC=ALZOL4TW

Miewn : T CHOL

Ower Liwirc Feod Frobe Cable
Frag Levawl Limie  Line Leval Fasver  Lods Deasark
HEz [iciFib i} AEu [iciFib i} =

1 Q. LEL  E0,83 =26, 40 55,41 EZ0.0L 0,10 0,0F Aversgs
o .16l E7.23F -2.08 &L 41 E7_Z1 a.1a 0,02 QF
|3 0.15%z E7.&% -&.22 &3.9L ET_ET .10 0.0 QF |
4 .18 32 0% =21, 7F 53,80 3F.0T  0.10 0,0 Aversgs
13 N.228 Ee 1B -&.34 &I.5Z Le_0F a.1a 0.03 QF
3 0. 228 ET7. &8 -24.B4 EZ.52 ZT_EE .10 0.0% Average
T 0.297% Z5.70 =25, 00 51,06 EE.43  0.10 0,08 Aversgs
g D272 Ed.gelh -&.4% &L.0c Ed_4F a.1a 0O.0&5 QF
L] 0313 Zd_é&d -25. 25 49 .83 Zd_ 48 a.10 0.0& Avabaga
Lo 0,313 EL.74 =B, 15 S3.0% LS 0,10 0,06 QP

11 0365 43_28 -1 .26 BE.52 43.0% a.1a 0o.40% aF

12 0.363 ZE_EOD -23.02 45.5% ZE.33 a.10 0,07 Aweraga
i3 0,830 B804 =30, 04 44,00 L4 Pd G, 00 0,00 Aversgs
14 ND.5338 25.6d -l&. 3 L& .00 25 48 a.1a 0.0 QF

15 D.8ll 5. &0 -1&.40 5&.00 3942 .10 0.0 QF
T 0,810 L4978 =28, 7% 44,00 LE.ET  0.10 0,00 Aversgs

.#’I?r Y o
Test Engineer: <] & I
John Huang
SPORTON International Inc. FCC ID. : RENFC-AL2014PW
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*  Test Mode: Mode 2

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

= 6dB Bandwidth; 9KHz

*  Temperature: 27.1°C

= Relative Humidity: 59 %

= Test Date: 2003-7-16

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

Site : COO01-HY

Condition : CISPRE CLASS-E 2003 2001/008 LINE

ETT : 4 PORT ADSL ROUTEER

EOT : 4APORT ADSL BFOUTER plus Wireless

POWEER : 110V 60H=z

Model 1 FO-ALZ014FP/FC-ALZ014FW

Menmo : T CHOG

Ower Limit Bzad Probe Cable
Fregq Lewel Limit Line Lewel Factor Loss Bemark
MH=z dBuly dE dBuly dBuly dE dE
1 0.1le4 E5.11 -9.15 gL5_Z6 EE_33 o.1l0 o.oz Qp
z 0.1l64 E27.35 -E7.31 GEE_ 26 E7.83 o.1l0 002 Awerage
a2 0.1%z 30.7% -EB3.1l6 E3Z.2&5 30.87 o.1l0 002 Awerage
4 0.1%z E&&E_20 -8.15 &32.595 EE_&8 o.1l0 o.o0z Qp
E 0.2324 E3.02 -9_.Z2 EZ_.21 EEZ_90 o.1l0 o.o0z Qp
[ 0.234 FE_73 -F6_.53 £EZ_ 31 ZE_&0O .10 0.03 Awerage
7 0.267 E24_47 -E6.79 L1.Z1 24 27 o.1l0 0.05 Average
= 0.Z&67 E1.11 -10.10 &1.21 EO.32& o.1l0 o.o05 Qp
= 0.346 4107 -17.2% E3.0& 4020 o.1l0 o.oa7 Qp
10 0.346 EZ59_0z -E0.04 49.0&6 E28_85 o.1l0 007 Awerage
11 0.420 Z0.&3 -EE.71 456.34 Z0.45%5 o.1l0 008 Awerage
1z 0.4830 31.71 -F4. 83 E&.34 31_E3 .10 o.o0s8 Qp
SPORTON International Inc. FCC ID. : RENFC-AL2014PW
TEL : 886-2-2696-2468 Page No. 1 20 of 47

FAX : 886-2-2696-2255 Issued Date : Jul. 25, 2003



FCC TEST REPORT Report No. : F341604

Jice ¢ COOL-<HY
Comditiom @ CISFR CLASS-E 2003 20017008 MEUTRAL
EUT ¢ 4 PORT ADSL ROUTER,
EUT ¢ APOET ADSL ROUTER plus Wireless
PONER ¢+ 110%/E0HE
Model t FC-ALZOLAP/FC-ALZOLAFW
Memo i T CHOE
Owar Liwic TPead Proba Cabla
Frag Lawsl Limie Lisng Lawval Fasuop Loss Damark
MH:  dBW dB AR ARl T 40
1 a, 16l =9 01 =36, 40 25,41 8. 0% o, Lo 0. 0E Agerage
z a,161 §7.41 =0.00 65,41 57.2% 0.L0 0,02 QP
[3 0.1%3 §7.67 -6.24 63.91 §7.6F O.L0 0.0f OF
4 0.1%3 22.0Z -21.8% 52,91 3JL.P0 O.L0 0.0Z Average
5 0.224 56.36 -6.31 EZ.67 G6.23 O.I0 0.03 OP
s 0,224 27.77 -24.30 EZ.67 ZT.64  O.LD  0.03 Average
7 0.267 26.°4 -24.97 E1.71 PE.0% 0_L0 0.05 Avarade
B 0.267 £4.77 -6.44 E1.21 G4.62 O.L0  0.05 QP
a 0.313 E1.70 -8.1% E9.8% GEL.E4d O_L0 0.06 QP
i) 0.3L3 Z5.05 -Z4.84 &9 8% Z24.355 o. L 0. 0E Avaradge
11 0.368 FE_E7 -2 95 48.52 ZE.40 010 0.07 Aversge
L O399 43 . 3€ -18. 1€ 28 5F 43,15 [ ] o_o? QF
13 0,508 A8 8% =17.0E 4£.00 18,7 O.L0  O.0B QP
L4 a,55n 15,0 =30,04 44, a0 15,70 (s N | [l | .ﬁu'l'rl.gl-
LS O.6L1 15.74 =30.26 46,00 15.66 O0.L0 0.08 Average
L& @.6Lk1 39.5) =Le.50 56.00 3JIF. 32 Q.40 .08 QF
Hﬂ'r 'ffvz-fﬁl
Test Engineer: <] & Fﬂ
John Huang
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*  Test Mode: Mode 3

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

- 6dB Bandwidth: 9KHz

= Temperature: 27.1°C

= Relative Humidity: 59 %

* Test Date: 2003-7-16

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

3ite : COO01-HY

Condition : CISPR CLASA-B 2003 200170083 LINE

EUT : 4 PORT ADSL ROUTER

EOT : 4APORT ADSL ROUTER plus Wireless

POWER : llo0v/e0H=z

Model : FC-ALZ014F/FC-ALZ014FW

Memo : TX CH11

Owver Limit Bzad Probe Cable
Fregq Lewel Limit Line Lewel Factor Los=s Remark
MH= dBEuy dE dEur dBEuW dE dE
1 0.1le4 5&5.1% -9.07 &&.Z&6 Eg.ov 0.10 .0 QP
z 0.1led 27.39&8 -E7.31 E&.EZ6 Z27.83 0.10 0.0Z Awerage
3 0.188 30.66 -E3.45 541 30.54 0.10 0.0Z Awerage
4 0.18s E5&.0Z -5.10 &4_1FZ EE_90 0.10 o.0z QP
£ 0.2Z& E£3.44 -9.1& g&Z_.&60 Ez.31 0.10 o.03 QP
3 0.226 26.21 -26.3% ELZ_.g60 26.0% 0.10 0.03 Awerage
7 Oo.ze? 27.1e -Z4.05 E1.Z21 =27.01 0.10 0.0& Awerage
g Oo.ze7? 51.01 -10.Z0 ®&l.Z1 EO.86 0.10 o.o0& QP
] 0.794 43 Ef -11.85 &0.41 45_41 0.10 o.o0& QF
10 0.z2%94 24.02Z -26.39 E0_.41 23z.87 0.10 0.0& Awerage
11 0.346 2%.0Z -Z0.04 43.06 Z25.85 0.10 0.07 Awerage
1z 0.345 40.33 -15.73 53.06 40.1g 0.10 o.o07 QP
SPORTON International Inc. FCC ID. : RENFC-AL2014PW
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Jine : Cool-BHY
Condivicn : CISFR CLASS-BF 2003 20017003 MEUTEAL
EOT : 4 PORT ADEL ROOTER
EOT : 4PORT ADZL POTER plus Wipeleszs
FOWEER s l10V/60Hz
Model i FC-ALZ0L4F/FC-ALZOLAFW
Hewo : T CHLL
Drar Liamie Famd Froba Cabla
Frag Limre | LimiT Lams Lswal Factor Lexx Hemstk
M= dFulr o] JEW a5 ulr o] dE
1 0.18% LE7.88 -7.11 &4.3% L7_7E6 a.1d a.0z qr
2 0.182 2B d4d -26.5 Ed.B5 Zg_32 0. 10 .02 Averada
a i, L0l 32 k4 =2F. 00 54,14 AF.0OF 4,10  0,0F kverags
|-1 0.18s E7.9F -§.1% &4.14 E7_23 a.1d a.0z qp |
[ 0.22% ELE.42 -45.28% &£z2.7L ELE.Z9 0. 10 0.0z QFp
it 0,233 Z7. 96 =34, 78 EE.7L ZT. @3 4,00 0,00 kesrsgs
7 0.240 ZT7_2% -24.87 BIZ.l1lo Z7_05 0.1a .04 Keerape
B 0.2a0 EE_ S -6.24 &£Z2.10 EE_72 0. 10 0,04 QP
] i, 308 E2 4d .88 #0,1F EF a0 .00 0,06 ap
L 0.3k 26 0% =-24.02 50,11 2ZE_23 a.1d 0.0 Rewraipe
1l 0.522 L4295 -31.08 &4&£.00 L4_77 0. 10 0,08 Averaca
T 0, 54F 2% 00 =6, LE 56,00 2%, 70 a,400 0,0 ap
13 0.630 325_0F -16. %8 EB&.00 32B_27 0. 1a .0z qQrp
L4 0,630 13,94 -32.0& 4&£.00 L3 TE 0. 10 0,08 Avetaga
A
. At ]
Test Engineer: _ =i £ F"r.
John Huang
SPORTON International Inc. FCC ID. : RENFC-AL2014PW
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Report No. : F341604

5.6. Test of Radiated Emission

Radiated emissions from 30 MHz to 24.835 GHz were measured according to the methods defines in

ANSI C63.4-1992. The EUT was placed on a honmetallic stand, 0.8 meter above the ground plane, as

shown in section 5.6.3. The interface cables and equipment positions were varied within limits of

reasonable applications to determine the positions producing maximum radiated emissions

5.6.1. Major Measuring Instruments

® 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

1GHz

25 GHz

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

FCC ID.
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Issued Date

: RENFC-AL2014PW
. 24 of 47
: Jul. 25, 2003



FCC TEST REPORT Report No. : F341604

5.6.2. Test Procedures

1.

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

The EUT was set 3 meters from the interference receiving antenna which was mounted on the top
of a variable height antenna tower.

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

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.

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.

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

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.

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.

SPORTON International Inc. FCC ID. : RENFC-AL2014PW
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5.6.3. Typical Test Setup Layout of Radiated Emission

Qinna

Equipment under Test

[ ] .
7|V & Testdistance ——>

0.8 M

\I/ Ground Plane —\

Recei
TurnTable ecetver

SPORTON International Inc. FCC ID. : RENFC-AL2014PW
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5.6.4. Test Result of Radiated Emission

- Test Mode: Mode 1

- Test Distance: 3 M

*  Temperature: 26 °C

= Relative Humidity: 65 %

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

* Corrected Reading: Probe Factor + Cable Loss + Read Level - Preamp Factor = Level
*  Test Date: 2003-7-11

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

Fite : Zite
Condition : 3w O03CHO3-MAT HORIZONTAL
ETT : 4PORT AD3ZL ROUTEE (PLU3 WIRELESS)
Power : 110v¥/60H=
HODEL i FO-ALZ014P/FC-AL2014FW
HEMO : TH CHOL 241:MH=
: F3dle04
Over Limit Bead Probe Cable Freamp Ant  Tahle
Freq Lewel Limit Line Lewel Factor Los=s Factor Pemark Das Dos
MHz dEuV/m dE dBuW, m dBu dE dE dE Cm deqg
1 lol.g8z0 35.15 -8.35 43_E0 £51.04 9.41 1.69 Z2&.99 Peak - -—
z 1E9. 330 34.84 -85.66 43_E0 E1.32 2.18 z2.1Z Z&.76 Peak - -—
3 EEO.0E0 35.Z0 -7.80 45.00 50.85 11.34 z.6l Z&_60 Peak - -
4 | z9L.140 40.1% -5.81 4&5.00 5z &5 11.41 Z.83 Z6_.60 Peak - -
E 1 299,730 41.71 -4.29 45.00 E4_.10 11.32& Z.88 Z&_60 Peak - -—
Gite : site
Condition : 3m 0O3CHOI-MAT HORIZONTAL
EUT : 4PORT ADSL ROUTER (PLUS WIRELEZS)
Power 110V /60H=
MODEL i FC-AL2014P/FC-AL2014PW
MEMO - TH CHOL 2412MH=z
: F34le04
Owver Limit Bead Probke Cable Preanmp Ant  Tahle
Freq Lewel Limit Line Lewel Factor Loss Factor Bemark Pas Po=s
MHz dBuV./m dE dBEu¥/m dEuY dE dE dE fi 1Y deg
1 ! 200.000 41.2% -4_.71 4&.00 53 .68 11.36 Z.85 EZ&.60 Peak -——= -——-
z ! 374.Z00 41.24 -4.775 456.00 EO.98 13.8Z 3.50 Z7.04 Peak -——= -——=
3! 397,300 4E.EBE -3.45 4&.00 El.&8 1454 3.51 £7.18 Peak -——= -——-
4 |  EO0.Z00 4E.77 -3.73 46.00 E0.&3 1&.03 2.81 E7.70 QF Z320 z04
E v 745 400 43.35 -z.&5 4&6.00 48.01 18.39 4. 595 Eg_00 QF ZE9 35
SPORTON International Inc. FCC ID. : RENFC-AL2014PW
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Site  ozite
Condition : 3m 03CHO3-MAT VERTICAL
EUT : 4F0ORT ADSL ROUTER (PLUTS WIRELESS)
Power : 110V /60H=z
MODEL 1 FC-ALZ014P/FC-ALZO014PT
MEMO 1 T CHO1 Z41:ZMH=
: F34le04
Ower Limit Bead Probe Cable Preanp Ant  Tahle
Freq Level Limit Line Lewel Factor Los=s Factor Bemark Pa=s Paos
MH= dBEuV,/m dE dBEuY/m dBEuair dE dE dE CI deg
1! 3l.8920 3&5.04 -—-4.9¢ 40.00 45.83 14 29 1.0z z7.10 Peak -—= -—-
z ! 43 500 34.z4 -E_7& 40.00 E0O.84 Q.E8 1.2z £7.10 Peak -—= —-—-
3 14 770 35.9F -7.583 43.50 LO.7l 1lo.zkb l.86 z&.90 Peak -—= -—-
4 1&2.330 37.18 -&6_3F 43.50 E53.66 8.1¢ E.1z E£&6.76 Peak -—= —-——-
Fite I gite
Condition : 3m 0O3CHOS-MAT WERTICAL
EUT : 4PORT ADSL ROUTER (PLUS WIRELESS)
Fower 110V /60H=z
MODEL : FC-ALZ014P/FC-ALZ014PW
MEMO : Tx CHOL Z241:MH=
: Fidloend
Ower Limit Bead Probhe Cable Preamp int Tahle
Fregq Lewel Limit Line Lewel Factor Laoss Farctor PRemark Paos Pas
MH=z dBEuV,m dE dBul,/m dBEuaW dE dE dE CIL deg
1 I00_000 3F&_3E -9 65 456,00 48,74 11,38 £.85 Z6.60 Peak -—- -—-
z 374_FO00 35.98 -10.0F 4&.00 4570 13.8Z2 3.80 Z7.04 Peak -—- -—-
3 ! EO00_EQ0o0 4z_45 -3_EE 45,00 E50.31 1&6.03 .81 Z7.70 Peak -—- -—-
4 | 749_400 4F2.834 -3 1& 4&.00 47.E0 18.39 4.85 Z8.00 Peak -—- -—-
S1kbe o ACEIa-HY
Condataion @ Ja HIEK-AKNT-10054-0417 HORLZONTAL
EUT ¢ SPURT ADSL RIAITER (PLUES WIRELESS
Power o LIOW/ G0N
Mupx L t FL-ALZD1 4R/ FU-al2ul4FE
HEKD t T4 LHOL ZRlEFNz
T Fidlsos
alte o ICEa-HY
Londation @ Ja HUBR-ART-10054-040F HURLZUNTRL
EOT : 4PORT ADSL ROUTER (PLIMS WIRELESS|
Power 10V /60Hz
HODEL : FL-ALZ014F/FC-ALZ0OLAFE
HEKD : T¥ CHOL 241ZHE=
= Fi4lans
SPORTON International Inc. FCC ID. . RENFC-AL2014PW
TEL : 886-2-2696-2468 Page No. . 28 of 47

FAX : 886-2-2696-2255 Issued Date : Jul. 25, 2003



FCC TEST REPORT Report No. : F341604

3ite : O3CHO3-HY
Condition : 3m HORN-ANT-10094-0417 VERTICAL
EUT : 4PORT ADSL ROUTER (PLUS WIRELESZS)
Power ¢ 110%¥/60Hz
MODEL : FO-ALZ014P/FC-AL=2014FW
MENO : Tx CHOL Z41ZMH=
: Fidle04
Over Limit Bead Probe Cable Freamp Ant  Tahle
Freg Lewvel Limit Line Lewel Factor Loss Factor Remark Paos Pos
MH=z dBuV/m dBE dBuW/m dEuaT de dE dE CIL deg
1 lEgg_ 000 EZ.90 -El.10 74.00 Eg_&5g E7.56 4.80 328.04 Peak —-—= -—=
E lggg_ 000 25.84 -14_ 15 E4.00 4E_EE ET7.EE 4.80 328.04 Awerage —-—= -—-
3 FO0z&_000 EE.&FZ -18.38 74.00 E7.71 30.E5 E.48 328.13 Peak —-—= -—-
4 FO0z&_000 El.03 -E.97 EB4.00 E3I_1E 30.E5 E.48 328.13 Awerage 100 170
Sice = DIACKIZ-HT
Cordition : 3a RIFR-ART=10054=-0417 YERTICAL
EOT = 4FORT ADSL RDUTER (PLIFS WIFELESS|
Por T = L10W/6e0Hz
HODEL = FC=-ALZD14F/FC=-ALZOL4FW
HEFD = TX CHOL Z31ZFE=z
= Fi4lan4

» For 5GHz ~ 25GHz
Remark: Frequency from 5000MHz to 25000MHz, the emission emitted by the EUT is too low to be

measured
SPORTON International Inc. FCC ID. : RENFC-AL2014PW
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B Field strength of fundamental and harmonics

Frequency

Polarity Factor

Antenna Cable Reading

Loss

Limits

Emission Level Margin Detect

(MHz) (dB/m) (dB) (dBuV) (dBuv/m) (uv/m) (dBuV/m) (uV/m) (dB) Mode
2414000 H  30.18 598  66.31 - - 102.47 132892.36 Peak
2414000 H  30.18 598 58.29 - - 94.45  52783.72 AV
2412000 V  30.18 598 73.91 - - 110.07 318786.56 Peak
2412000 V  30.18 598 68.41 - - 104.57 169238.82 AV.
4824.000 V/H ] P:.%I.(,
7236.000 V/H . PAeI%I.(,
9648.000 V/H . P:il/lf,
12060.000 V/H ] PAe-%I'(,
14472.000 V/H . PAe.%IT.
16884.000 V/H . PAe.il/lf,
19296.000 V/H . P:.rilll'(,
21708.000 V/H . PAe.il/l.('
24120.000 V/H ] P:.%I.(,

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

Test Engineer: //A—“J’-’—?-ﬂ-v;

¥
Murray Lu v
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*  Test Mode: Mode 2

- Test Distance: 3 M

*  Temperature: 26 °C

= Relative Humidity: 65 %

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

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

* Test Date: 2003-7-11

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

S1be 1 =ite
Londimion @ Ja OJCHOI-MAT HORIZONTAL
EUT I SPUKT ADSL HOUTEH (PLUS WIRELESS)
Power 1 L10W /G0N
MupX 1, I FL-ALZDI 4R/ FU-ALZULAPH
HEKQ 1 T CHOE 2337 7HH=
1 Fl4lsus
orar Lamak LT rFroabe Lables Preasp A Tehls
Freqg Lewrel Limit Line Lewvel Factor Loss Pactor Remark POz Pos
FHz «dlhai! /s il cillhaly fm alhaly il il =l oE Ao
1 LRl.&20 SE.20 -7.80 43.850 E1.7%9 9.41 169 ZE.99 Paak - -
& 184, W0 4. 44 L ] ., 50 4%, £ L, =5 1,0k 36,80 Penak
3 IED. 050 3IF. 5P -LE.41 45.00 4s.Z4 11,34 I.68l1 IE.50 Penk - -
4 Z58.730 3E.46 -9.E4d 4&6.00 45.2EF Lll.Z6 Z.BE 2Z&.&80 Paalk - -—=
Jite i gite
Condition : 3m O03CHO3-MAT HORIZOMNTAL
EUT : 4PORT ADSL ROUTER (PLUS WIRELESS)
Power 1 110¥/60H=
MODEL : FC-ALZ014P/FC-ALZ014PT
MENO 1 TH CHOG 2437HMH=
: F341604
Ower Limit Bead Probe Cable Preamp Ant Table
Freq Lewel Limit Line Lewel Factor Loss Factor PRemark Pos Pos
MHz dEuV/m dE dEuV/m dBEual dE dE dE [=33 deg
1 39&6.600 35.87 -10.13 45.00 45.0Z 14 82 3.81 E7.18 Pezk -—- -—=
E Loo_z00 38.74 -7.z6 46.00 4&.60 0 16.03 3.81 E7.70 Pezk -—- -—=
30 7459 400 44 00 -z 00 45,00 48 &6 13,39 4,85 Eg_00 QF aEd 39
4 91Z_E00 35.42 -10.58 45.00 383.18 19.47 LE.BE3 E7.76 Pezk -—- -—=
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Jina o Eine
Condivion = Ja GECHOS-MAT VERTICAL
EOT i 4PORT ADSL ROUTER (PLUS WIRELESS|
Pawear ¢ 10V /&0Hz
HODEL : FC-ALZ014F/FC-ALZOLAFW
HEKD : T CHOG Z437HHz
: Fidlso4
Owar Limie Famd Froba Cablae Praasp Arnt Tabla
Freg Limere | Elmis Lims Lew=l Fackhor LoEx Factor Hemsars | =14 Fox
IEHe dBul /e &8 dBull /e aRulr i} dE dE (= Aag
1 42,500 Zd.FFE -5.05 40,00 EL_EF 9. 28 L.ZZ Z7.L0 Foak —— ——
2 L24. 770 35.8% -7.81 43.50 EQ_&8 10.25 L.B& ZE_90 Peak -——= -
1 o e P 8L G [ (| L, ai, U0 46, 00 L1, J% .0 s Gl Pesk
4 253, 730 38_LF -3.87 4=5.00 4B_EZ 11.35 Z2.8E Ze_&0 Feak -——= -
Site I Elte
Comdation @ Jm DICHEDI-MAT YVERTILAL
KT 1 SPURT ADSL BOUTER (PLUS WIRELESE)
Power 1 L1oW/ G0z
MuUDEL 1 FL-ALZ0L4F/FU-ALIOLAPH
HEED 1 T LHOGE 2437 HH=
1 Fl4lelg
1L T Eamas Hemcl Fraobs Lakle Fressp Ant  Tabls
Fredq Lewrel Limit Line Lewel Pactor Loss Faocor Pemarh Fos POz
FHz dihalfim dlll cllla /= cllia’ el il il CH s
1 EOD. 200 3E.30 -5.Z0 &4&5.00 44,88 LE.0OF 3.81 2Z27.70 Paak - ——
& TEE, 400 40, 1% 5.0l 44, 00 4,04 L0, ¥ o, 5 S, 00 Peadk
Gite 03CHO3-HY
Condition Jn HORN-ANT-10094-0417 HORIZONTAL
EUT 4P0RT ADSL EOUTER (PLUS WIRELEXS)
Power 110W/60H=
MODEL FC-ALZ014FP/FC-ALZ014PW
MEMO : T CHOA Z437MH=
F34le04
Ower Limit RBead Probe Cable Preamp Ant Table
Fregq Lewvel Limit Line Lewel Factor Loss Factor Remark Pos Pos
MH=z dBuW/m dE dBu¥/m dABuW dE dE dB [=i i1} deq
1 Z06EZ.000 E&.09 -17.91 74.00 L£2.18 30.53 L_E1l 38.13 Peak -—- -—-
z Z06EZ.000 49.44 -4. 56 L£4.00 L£1.E53 30.53 E.El1 38.13 Awerage -—- -—-
Sine i ECHO3-HT
Condivion : ja HIPN-ANT-L00%d4-0417 HIRLIOHETAL
EOT ¢ 4PORT ADSL ROUTER (PLIFZ WIRELESS|
Powar : l10W/60H=
HODEL : FC-ALZ014F/FC-ALZOLAFW
HE¥D : T CHOG Z437MEH=
SPORTON International Inc. FCC ID. . RENFC-AL2014PW
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3ite : O3CHO3-HY
Condition : 3m HORW-ANT-10094-0417 WVERTICAL
EUT : 4PORT AD3L ROUTEER (PLUS WIRELESS)
Power : 110vV/60H=
MODEL i FC-ALzZ014P/FC-ALZ014FW
HMEMO : Tx CHOGE 2437MH=
F34l604
Over Limit Bead Probe Cable Preaunp Ant Table
Freq Lewvel Limit Line Lewel Factor Loss Factor Remark Pos Po=s
MH= dBEuV/m dB dABuW /m dEnr dE dE dE =33 deg
1 1046 000 EO.le -23.84 74,00 E3.10 EL5.0Z .98 37.94 Peak -—= -—=
z 1046 000 325.06 -12.%4 LH4.00 44,00 ZL5.02 3.98 37.94 Awverage -—= -—=
2 lkgs 000 EZ2.8% -21.11 74,00 E2 57 Z27.E6 4_80 328.04 Peak -—= -—=
4 ltg8. 000 39.44 -14_ E& E4.00 4L 1F Z7.E6 4_80 328_04 Awverage -—= -—=
5 Z0&6z._ 000 E7.26 -1&.74 74.00 E£5.35 30.53 5.51 35.13 Peak -== —-==
& Z062_ 000 E2.31 -1.6% L4.00 E4.40 3053 5.5l 38.13 Awerage 100 832
51 be o ACEDA-HY
Condation © Ja HUPK-ANT-10054-04L07F YEHTLCAL
ELrT ¢ SPURT aD35L ROUTER [(PLUS WIFELESS]
Power o LIOW/GUH=
HuDXL I Fl-ALZULAF S FL-allUl4Fe
MEKED t TE CHUe Z5375HH=
T Fldlsog
et Lamak FEmd Frobs Lables Presap Hrt Takl=
Fraeoq Lewvel Limic Lire Lawvel Faccor Liazss Factor Memark Pos Fioxs
= dlhsi e el Ahalf e eahatl 3l =10 =l [ e

1 al24. 000 E5.TE -l4.25 T74.00 EB.ZT 31.47 S.4& 3B 45 Paak -—= —-—-
F o258, 400 L300 1,63 H4, 00 LI o4 1,40 B.oahk N, 45 Averags

» For 5GHz ~ 25GHz
Remark: Frequency from 5000MHz to 25000MHz, the emission emitted by the EUT is too low to be

measured
SPORTON International Inc. FCC ID. : RENFC-AL2014PW
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B Field strength of fundamental and harmonics

Frequency

Polarity Factor

Antenna Cable Reading

Loss

Limits

Emission Level Margin Detect

(MHz) (dB/m) (dB) (dBuV) (dBuv/m) (uv/m) (dBuV/m) (uV/m) (dB) Mode
2436.000 H 3015 6.01 65.91 - - 102.07 126911.21 Peak
2436.000 H 3015 6.01 58.95 - - 95.11  56950.82 AV
2436.000 V  30.15 6.01 73.89 - - 110.05 318053.37 Peak
2436.000 V 3015 6.0l 67.03 - - 103.19 144377.66 AV.
4874.000 V/H ] P:.%I.(,
7311.000 V/H ] PAeI%I.(,
9748.000  V/H . P:il/lf,
12185.000 V/H ] PAe-%I'(,
14622.000 V/H . PAe.%IT.
17059.000 V/H . PAe.il/lf,
19496.000 V/H . P:.rilll'(,
21933.000 V/H . PAe.il/l.('
24370.000 V/H ] P:.%I.(,

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

Test Engineer: //A—“J’-’—?-ﬂ-v;

¥
Murray Lu v

SPORTON International Inc.
TEL : 886-2-2696-2468
FAX : 886-2-2696-2255
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*  Test Mode: Mode 3

- Test Distance: 3 M

*  Temperature: 26 °C

= Relative Humidity: 65 %

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

= Corrected Reading: Probe Factor + Cable Loss + Read Level - Preamp Factor = Level
* Test Date: 2003-7-11

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

hibeE -
Comdaition © Ja DICHII-MAT HORILOONTAL
KT ¢ SJPURT ADSL ROUTER (PLUS WIFELESS]
Power o LIOW S oUdz
MulEL t Fl-alLZ0lqFsFr-allil4Fy
MEKED T TE CHIL ZabM=
. Fldleog
et Lamak e Friobs Lables Presap Hrt Takl=
Fradq Lewel Limiw Line Lewel Faoror Liazz Factor Raehark Pos ]
= dlhsvis Bl dAhalf i ahaty 3l =11 =l (=] L2
1 Lil.g20 3T7.&5 -5.B5 &3.850 E3_E4 3.4d1 L.83 ZE6.99 Paak —— —
F4 BZa, 790 34 K] o0 43, 50 4% 30 1b, 28 o ZE. 90 Penk
3 ZE0. 00 3FF_34 -lZ.e6 A5.00 45.9% 11.34 Z.68L ZE_E0 Feak —— —
d Z95.140 33_55 -l2.45 4&.00 45.31 11.41 Z.8% ZE.60 Paak —— —
| 4 b I e T T B0 g 00 40 T0 L1, F.0E ZE. &0 Penk
Gite : 3ite
Condition @ 3m O03CHO3-MAT HORIZONTAL
EUT : 4PORT ADSL ROUTEER (PLUS WIRELESS)
Power 110V /e0HE
HODEL : FO-ALZ014F/FC-ALZ014FPT
HEMO : Tx CH11 246ZMH=
: F3dlend
Over Limit Bead Probe Cable Preaunp int Tabkble
Fregq Lewel Limit Line Lewel Factor Los=s Factor Remark Paos Pos
MH= dBuW/m dBE ABu¥ m dBualr dE de dE =313 deg
1 200.000 2&6.320 -9.70 4&5.00 48.69 11.38 Z.88 Z6.60 Peak -— -—-
z 396,600 2883 -7.47 45.00 47.58 14_EZ2 3.8l Z7.1% Peak -— -—-
3 EO0.Z00 39.03 -6.97 45.00 45_.89 1a_03 3.81 Z7.70 Peak -— -—-
4 | 749 400 43_E50 -Z_.50 46.00 48.1e 18.39 4_ 35 Zg_00 QP 354 54
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Sine : gite
Comdivion = 3a DICHOS-HAT VERTICAL
EOT : 4PORT ADSL ROUTER (PLIFS WIRELESS)
Powvar : L10VW/EDHE
HODE L : FC=ALED14F/FC=ALZOL4FW
HEHD : T CHIL Z46ZHEz
= F34ls0s
Oeer Limic Fead Frobe Cable Proang det Table
Frag Lewval Limie Lina Lewvel Feeesr  Loss Pacetor Desaslk Pas Tes
Mz dPuiie &8 Euaiin a=haw a3 dE 13 =] iy
1 90,210 AL.LL =LE. 30 42,80 4T.0@ 0.0 L.4F Z27.02 Pesk = -

Z LE4. 70 Z0.2F -LZ.EEF A43.E0 4E.74 10.E5 L.8% Zg.70 Feak -—= -
3 ZH9. 730 31.25 -l4a.l5 4£.00 44.24 11.38 Z.85 IZE.E0 Paak - —_——

Sine s Eice

Copdition = Ja 03CHDS-MAT VERTICAL

EOT : 4PORT ADSL BOUTER (PLUS WIRELESS)

Paidar ¢ 10V /&0Hz

HOLEL : FL-ALZ014F/FC-ALZOLAFW

ME¥D : T CHLL zZ462¥H=
: Fidls04

Ower Limiv Faad PFroba Cablae Preasp Art  Tabla

Freg Lewsl Limis Lins Leswvel Factor Losx Factor HKemark Pom Pox
e dBuil /e B fBulie aRulr -] dE =13 = g

1 EQD. 00 ZE_2EF -B.17 45,00 4d.8F 1&.03 .81 ZT.T0 Feak - —_——

2 TdE . 400 3H_ 5T -6.13 «&.00 44_5F 1839 d.8E ZE_00 Paak -— -
1 BE4, 800 2240 =17, 5% 44,00 4. @4 1960 L0k ZT.64 Pesk - L]
Sioe T ICKEOA-MY
Condaition : Ja HIREK-ANT-L00594-0417 HORIZONTAL
EUT : 4PORT ADSL ROUTER (PLUS WIRELESS)
Powsr T L10W E0M=
MODEL 1 FL-ALZO14F/FC-ALZOLAFW
MEKED D T CHMAL Z&62M8=
: Fl4isod
Ower Lumit Fead Frobs Cables Presap Art. Tabls
Fraeo Lewel Limic  Lime Lewel Feccor — Loss Factor Remark Fos Fos
13z dinife dll Al e ddhal? dll dll dll =] deg

1 Z0ES. D0 EE.20 -17.20 74.00 EE.SE 3051 E.B4 ZE.LT Paak - -
& O, 00 4% 0L =419 54,00 EL.0F 30,51 £.54 2013 Average = -

Suos T DACKDA-NY

Conduition : Ju BORM-ANT-10084-040T HOBIDANTAL

EUT : APORT ADSL ROUTER (PLUS WIRFLESS)

Power o L1V a0z

MODEL : FC-ALZO14F/FC-ALZOLAFY

MEW®D T T CMLL 24628(=

: Flaidod

SPORTON International Inc. FCC ID. : RENFC-AL2014PW
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Gite : 03CHO3-HY

Condition : 3Sm HORMN-ANT-10094-0417 YERTICAL

EUT : 4PORT ADSL ROUTEER (PLU3 WIRELE3S)

Power  110¥/60H=

HODEL i FC-ALZ2014P/FC-ALZ014PW

MEMO 1 TH CH11 zZ46:=MH=z
: F3dle04

Ower Limit DBead Probe Cable Preanp Ant.  Tahle

Freq Lewel Limit Line Lewel Factor Loss Factor Remark Pos Dos
MH=z dBEuV/m dBE dBul /m dBulr dE dE dE cI deg

0 323.04 Peak -—= -—=
.80 38.04 Average -—= -—=
L4 328.13 Peak -—— -——
_E4  38.13 Average 00 154

1 1l585.000 51.77 -z2.23 74.00 57.45 27,56
lkgg. 000 35.74 -14_ 76 E4.00 45 47 27 56
3 E05&.000 E53.53 -15.47 7T4.00 &0.61 30.51
4 EO0B&.000 EB3_ 80 -0.z0 &4. 00 EE_ 88 3051

]
i e

Site : 0O3CHO3-HY
Condition : Sm HORN-ANT-10094-0417 WERTICAL
EUT : 4PORT ADSL ROUTER (PLUS WIRELESS)
Power : 110W/60H=
MODEL : FC-ALZ014P/FC-ALZ014PW
MEMO i T CHL1 Z46ZMHz

i F34le04

» For 5GHz ~ 25GHz
Remark: Frequency from 5000MHz to 25000MHz, the emission emitted by the EUT is too low to be

measured
SPORTON International Inc. FCC ID. : RENFC-AL2014PW
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B Field strength of fundamental and harmonics

Frequency

Polarity Factor

Antenna Cable Reading

Loss

Limits

Emission Level Margin Detect

(MHz) (dB/m) (dB) (dBuV) (dBuv/m) (uv/m) (dBuV/m) (uV/m) (dB) Mode
2462.000 H  30.13 6.04 64.20 - - 100.37 104351.81 Peak
2462.000 H 3013 6.04 53.64 - - 89.81  30938.55 ALV.
2462.000 V 3013 6.04 73.68 - - 109.85 310813.59 Peak
2462.000 V  30.13 6.04 66.05 - - 102.22 129121.93 AV.
4924.000 V/H ] P:.%I.(,
7386.000 V/H . PAeI%I.(,
9848.000 V/H . P:il/lf,
12310.000 V/H ] PAe-%I'(,
14772.000 V/H . PAe.%IT.
17234.000 V/H . PAe.il/lf,
19696.000 V/H . P:.rilll'(,
22158.000 V/H . PAe.il/l.('
24620.000 V/H ] P:.%I.(,

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

Test Engineer: //A—“J’-’—?-ﬂ-v;

¥
Murray Lu v

SPORTON International Inc.
TEL : 886-2-2696-2468
FAX : 886-2-2696-2255
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5.7. Band Edges Measurement
5.7.1. Measuring Instruments

As described in chapter 7 of this test report.

5.7.2. Test Procedure

1. The transmitter output was connected to the spectrum analyzer via a low lose cable.
2. Set both RBW and VBW of spectrum analyzer to 100KHz with convenient frequency span
including 100 KHz bandwidth from band edge.

3. The band edges was measured and recorded.
5.7.3. Test Result

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

5.7.4. Note on Band edge Emission

The band edge emission plot on page 61. shows 58.59dB delta between carrier maximum power and local

maximum emission in the restricted band (2.4835GHz).

The emission of The maximum

Polarity carrier power field strength in Limit Margin Result
strength restrict band
(dBp V/m) (dBp V/m) (dBp V/m) (dB)
H 100.37 43.18 74.00 -30.82 Peak
H 89.81 32.62 54.00 -21.38 Average
Vv 109.85 52.66 74.00 -21.34 Peak
\% 102.22 45.03 54.00 -8.97 Average

The maximum field strength in restricted band is the emission of carrier power strength subtract to the

delta between carrier maximum power and local maximum emission in the restricted band.

SPORTON International Inc. FCC ID. : RENFC-AL2014PW
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The spectrum analyzer plots are attached as below
Plotl (Channel 1)

l.-'.d.-l._ [ ]

Plot2 (Channel 11)

e STy SpTR—Y

Comments  All emissions in any 100kHz bandwidth outside the band edge are attenuated more then 20dB

from the carrier.

SPORTON International Inc. FCC ID.
TEL : 886-2-2696-2468
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5.8. Antenna Requirements

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

5.8.1. Standard Applicable
For intentional device, according to FCC 47 CFR Section 15.203, an intentional radiator shall be

designed to ensure that no antenna other than that furnished by the responsible party shall be used with

the device.

And according to FCC 47 CFR Section 15.247 (b), if transmitting antennas of directional gain greater
than 6dBi are used, the power shall be reduced by the amount in dB that the directional gain of the

antenna exceeds 6dBi.

5.8.2. Antenna Connected Construction

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

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

SPORTON International Inc. FCC ID. : RENFC-AL2014PW
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5.9. RF Exposure

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

RF Exposure Compliance

5.9.1. Limit For Maximum Permissible Exposure (MPE)

(A) Limits for Occupational / Controlled Exposure

Frequency Range Electric Field Strength|Magnetic Field Power Density (S) Averaging Time
(MHz) (E) (V/m) Strength (H) (A/m) (mW/ cm2 |[E|2|H|2 or S
(minutes)

0.3-3.0 614 1.63 (100)* 6
3.0-30 1842/t 4.89/f (900/f)* 6
30-300 61.4 0.163 1.0 6
300-1500 F/300 6
1500-100,000 5 6

(B) Limits for General Population / Uncontrolled Exposure

Frequency Range Electric Field Strength|Magnetic Field Power Density (S) Averaging Time

(MHz) (E) (VIm) Strength (H) (A/m) (mW/cm32) |[E|2|H|2 or S
( minutes )

0.3-1.34 614 1.63 (100)* 30
1.34-30 824/f 2.19/f (180/f)* 30
30-300 27.5 0.073 0.2 30
300-1500 F/1500 30
1500-100,000 1.0 30

F=frequency in MHz

*Plane-wave equivalent power density

SPORTON International Inc. FCC ID. : RENFC-AL2014PW
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5.9.2. MPE Calculations

J30xPxG E?

E (V/Im) Power Density: Pd (mW/cm32)
d 3770
E Electric field (V/m)
P Peak output power (mW)
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 1.0

mW/cm2 We can change the formula to:

0xPxG
\ 3770

Peak Outout 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 2.00 1.58 13.16 0.0207 0.0162 0.20
Channel 6 2.00 1.58 12.15 0.0164 0.0144 0.20
Channel 11 2.00 1.58 11.14 0.0130 0.0128 0.20

5.9.3. FCC Radiation Exposure Statement

This equipment complies with FCC radiation exposure limits set forth for an uncontrolled environment. In
order to avoid the possibility of exceeding the FCC radio frequency exposure limits, human proximity to the
antenna shall not be less than 20cm (8 inches) during normal operation. Proposed RF exposure safety
information to include in User's Manual.
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6. EMI Suppression Component List

1. Make good ground panel connection on bottom layer of PCB.
(As the Internal photo No.4)

2. Add shielded on RF module to GND.
(As the Internal photo No.6)
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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 3.49
35 13.63 1.04 2000 31.10 4.70
40 11.11 1.09 3000 29.60 5.67
45 10.59 1.24 4000 30.80 6.56
50 6.47 1.43 5000 34.20 7.59
55 5.83 1.39 6000 33.30 8.80
60 5.18 1.59 7000 37.80 9.46
65 4.81 1.41 8000 39.40 10.26
70 4.43 1.43 9000 38.40 10.53
75 5.10 1.55 10000 38.90 11.73
80 5.91 1.56 11000 41.10 12.25
85 7.33 1.62 12000 42.70 13.56
90 8.74 1.41 13000 39.90 13.58
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 24.30 3.49
240 10.88 2.54 15000 31.10 4,70
260 11.75 2.66 16000 29.60 5.67
280 11.55 2.76 17000 30.80 6.56
300 11.36 2.85 18000 34.20 7.59
320 12.03 3.10 19000 33.30 8.80
340 12.69 3.36 20000 37.80 9.46
360 13.33 3.49 21000 39.40 10.26
380 14.00 3.50 22000 38.40 10.53
400 14.63 3.51 23000 38.90 11.73
450 15.33 3.55 24000 41.10 12.25
500 16.03 3.81 25000 42.70 13.56

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 (CO01-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 (COO1-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)
Radiation
Spectrum analyzer R&S FSP40 100004/040 9KHZ~40GHz Aug. 07, 2002 (03CHO3-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
9 b (03CHO3-HY)
Radiation
RF Cable-R03m Jye Bao RG142 CB021 30MHz~1GHz Jan. 02, 2003 (03CHO3-HY)
- Radiation
Amplifier MITEQ AFS44 879981 100MHz~26.5GHz | Aug. 12, 2002 (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)
RF Cable-HIGH Jye Bao RG142 | CBO30-HIGH | 1GHz~29.5GHz | Mar. 14, 2003 Radiation
4 : - (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
Power meter R&S NRVS 100444 DC~40GHz May 28, 2003 Conducted
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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