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History of this test report

Original Report Issue Date: Aug. 26, 2003
m  No additional attachment.

O Additional attachment were issued as following record:

Attachment No. | Issue Date Description
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Certificate No. : F380603

CERTIFICATE OF COMPLIANCE

for

47 CFR, Part 15, Subpart C

Equipment . Wireless 54Mbps Access Point
Model No. : CW2201, CW2200

FCCID : GX5-CW2200

Filing Type . Certification

Applicant . Broadxent Pte Ltd

31 International Business Park, Creative Resource,
Singapore 609921

|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. 22, 2003 at SPORTON International
Inc. LAB.

.._i.'.;_'__._'_ = 2 1
Alex Chen

Manager

SPORTON International Inc.
6F, N0.106, Sec. 1, Hsin Tai Wu Rd., Hsi Chih, Taipei Hsien, Taiwan, R.O.C.
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FCC TEST REPORT

Report No. : F380603

1. General Description of Equipment under Test
1.1.

1.2.

1.3.

Applicant

Broadxent Pte Ltd

31 International Business Park, Creative Resource, Singapore 609921

Manufacturer

Same 1.1

Basic Description of EqQuipment under Test

Equipment

Model No.

FCC ID.

Trade Name

TP Cable

TP Cable

Power Supply Type
AC Power Input
DC Power Cable

: Wireless 54Mbps Access Point
: CW2201, CW2200
: GX5-CW2200

: Broadxent

: Non-Shielded, 3m

: Non-Shielded, 1m

: Switching

: Wall-Mount, 2pin

: Non-Shielded, 1.8m

SPORTON International Inc.

TEL : 886-2-2696-2468
FAX : 886-2-2696-2255

FCCID
Page No.
Issued Date

: GX5-CW2200
1 20f46
: Aug. 26, 2003
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1.4. Feature of Equipment under Test

One 10/100 Base-TX RJ-45 auto sensing and crossover Ethernet WAN port for Broadband connection
(Cable/DSLor direct Ethernet)

Four RJ-45 LAN ports for 10/100Base-TX auto sensing & crossover Ethernet Switch LAN connection

802.11g Wireless LAN

One external and one built-in antennas for wireless technology

PPPoE (PPP over Ethernet) Client with Keep Alive/Connect On Demand Support

PAP and CHAP Authentication

DHCP Client

MAC Address Cloning

DHCP Server

NAT

Firewall Support

Bridge Mode Support

802.1D Spanning Tree Bridging

IP Filtering, IP Forwarding

DMZ Hosting

ASCII/HEX Format 64/128 Bit WEP Key for Wireless LAN

Allow/Deny List for Wireless LAN

VPN Support (IPSec Passthrough, and PPTP Passthrough)

Configurable through Web Browser via WAN/LAN

Software Upgrade

NTP/Manual System Clock

Configuration Saving/Retrieving

Event Log
SPORTON International Inc. FCC ID : GX5-CW2200
TEL : 886-2-2696-2468 Page No. : 30f46
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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 C63.4-2001 and
configuration operated in a manner, which tended to maximize its emission characteristics in a typical
application.

The complete test system included remote Load, COMPAQ Notebook, SAMSUNG Monitor, COMPAQ
PS/2 Keyboard, LOGITECH USB Mouse, HP Printer and EUT for EMI test.

The following test modes were performed for EMI test:

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

d. Frequency range investigated: conduction 150 KHz to 30 MHz, radiation 30 MHz to 25000MHz.

2.2. Description of Test System

Support Unit 1. — Notebook (COMPAQ) — for local workstation

FCCID - N/A

Model No. : PRESARIO 1500

Power Supply Type : Switching

Power Cord : Non-Shielded

Serial No. : SP0090

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

authorized under a declaration of conformity.

Support Unit 2. -- Monitor (SAMSUNG) — for local workstation

FCCID - N/A

Model No. : 550S

Power Supply Type : Switching

Power Cord : Non-Shielded

Serial No. : SP0O013

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

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

authorized under a declaration of conformity.

SPORTON International Inc. FCC ID : GX5-CW2200
TEL : 886-2-2696-2468 Page No. : 4 0f 46
FAX : 886-2-2696-2255 Issued Date : Aug. 26, 2003
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Support Unit 3. — PS/2 Keyboard (COMPAQ) — for local workstation

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) — for local workstation

FCCID
Model No.
Serial No.
Data Cable
Remark

: N/A

: M-BE58

: SPO108

: Shielded, 1.7m

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

authorized under a declaration of conformity.

Support Unit 5. -- Printer (HP) — for local workstation

FCCID

Model No.

Power Supply Type
Power Cord

Serial No.

Data Cable

: B94C2642X

: DJ400

: 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 : GX5-CW2200
Page No. : 50f46
Issued Date : Aug. 26, 2003
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2.3. Connection Diagram of Test System

2 5 6
— T~
Remote
) EUT Printer Load
Monitor Notebook
3
4
PS/2 Keyboard
USB Mouse
1. The TP cable is connected from Notebook to the EUT.
2. The I/O cable is connected from Notebook to the support unit 2.
3. The I/O cable is connected from Notebook to the support unit 3.
4. The I/O cable is connected from Notebook to the support unit 4.
5. The I/O cable is connected from Notebook to the support unit 5.
6. The TP cable is connected from EUT to the remote load.
SPORTON International Inc. FCCID : GX5-CW2200
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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 e.

At the same time, "MFGTEST" was executed to keep transmitting signals at fixed frequency.

SPORTON International Inc. FCC ID : GX5-CW2200
TEL : 886-2-2696-2468 Page No. 1 70f46
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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 C63.4-2001 for conducted power line test and radiated emission test
DA 00-705 for test of output power
DA 00-705 for test of 100kHz bandwidth of frequency band edges
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 25000MHz
4.5. Test Distance
The test distance of radiated emission from antenna to EUT is 3 M.
SPORTON International Inc. FCCID : GX5-CW2200
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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. FCCID : GX5-CW2200
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5.2. 6dB Bandwidth

5.2.1. Measuring Instruments

As described in chapter 7 of this test report.

5.2.2. Test Procedure

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

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

5.2.3. Test Setup Layout

Attenuator

Spectrum
EUT ——{  F—— Analyzer

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

Temperature: 27 °C

Relative Humidity: 62%

Channel Frequency 6dB Emission bandwidth Limits Plot
(MHz) (MHz) (MHz) Ref. No.
01 2412 10.04 0.5 1
06 2437 10.04 0.5 2
11 2462 10.00 0.5 3
SPORTON International Inc. FCC ID : GX5-CW2200
TEL : 886-2-2696-2468 Page No. : 10 of 46

FAX : 886-2-2696-2255 Issued Date : Aug. 26, 2003



FCC TEST REPORT Report No. : F380603

Plotl(Channel 01)
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Plot3(Channel 11)
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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
BT ——  F—— analer

5.3.4. Test Result See spectrum analyzer plots below

Temperature: 27°C
Relative Humidity: 62 %
Antenna Gain: 3 dBi

Channel Frequency Measured Output Power Measured Output Power Limits
(MHz) (dBm) (mw) (Watt/dBm )
o1 2412 12.52 17.86487575 1W/30 dBm
06 2437 11.55 14.28893959 1W/30 dBm
11 2462 11.24 13.30454418 1W/30 dBm

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

SPORTON International Inc. FCC ID : GX5-CW2200
TEL : 886-2-2696-2468 Page No. : 13 of 46
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5.4. Power Spectral Density
5.4.1. Measuring Instruments

As described in chapter 7 of this test report.

5.4.2. Test Procedure

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

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

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

analyzer.

5.4.3. Test Setup Layout

Attenuator Spect
I pectrum
EUT Analyzer

5.4.4. Test Result See spectrum analyzer plots below

Temperature: 27°C
Relative Humidity: 62 %

Channel Frequency Power Spectral Density Limits Plot
(MHz) (dBm) (dBm) Ref. No.
01 2412 -9.35 8 1
06 2437 -11.15 8 2
11 2462 -11.77 8 3
SPORTON International Inc. FCC ID : GX5-CW2200
TEL : 886-2-2696-2468 Page No. . 14 of 46
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Plotl(Channel 01):
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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 C63.4-2001 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.

5.5.1. Major Measuring Instruments

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

5.5.2. Test Procedures

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

centimeters from any other grounded conducting surface.

b. Connect EUT to the power mains through a line impedance stabilization network (LISN).
c. All the support units are connect to the other LISN.
d. The LISN provides 50 ohm coupling impedance for the measuring instrument.
e. The FCC states that a 50 ohm, 50 microhenry LISN should be used.
f. Both sides of AC line were checked for maximum conducted interference.
g. The frequency range from 150 KHz to 30 MHz was searched.
h. Set the test-receiver system to Peak Detect Function and Specified Bandwidth with Maximum
Hold Mode.
SPORTON International Inc. FCC ID : GX5-CW2200
TEL : 886-2-2696-2468 Page No. : 17 of 46
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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

Temperature: 26°C
Relative Humidity: 30 %

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

jina ¢ Cool-HY
Condivion = CHS/VCCIZCISFR-E Z003 20017005 LIKE
EOT : Wireless Sd4fbgs Accesg Point
Powar 5 L10V/G0Hz
Hodal : CWzZ30L CREZO0
M : T CHOL
D ar Limie Pamd Proba Cabla
Fr®g Lswre | ElEmLT Laa i Level Factor Losx Hesmatk
M= dBulr o] AR dfulr o] dE
1 D.182 48.35 -18.73 &L.Z7 46.ZI1 0.10 0.04 gQF
2 0.165% SE_586 -16.43 BE. 25 38_72 0. 10 0. 0d Awerade
|:| g, 09 W, &I a, S0, 47 JN. =k g, .14 L, 1l8 Rosrags
d a. 37 3F_36 -19.11 5= 47 35_LE 0.1a .11 gF
B 1.030 S5_ &0 -20.40 B&.00 S3E_dd4 0. 10 o0& grp
0 L, 00 34, 06 L1, s s, O 00N, S0 a, .14 0,06 kosrags
7 Z.B42 32.9% -13.01 4&.00 32Z2_76 0.1a 0.1% Rwerape
g Z.B4Z 36.32 -19.68 5&£.00 3E.095 0.10 0,13 QF
o J, 255 J4. Gk L1l.J% o, O 443 a, .14 0,14 Averages
1D 3.28F 32E_13 -19.B7 5K&.00 3E_85 0.1a .14 JQF
Ll 4.%8E 35.08 -20.3%2 5&.00 34.77 0.1z a.12 gF
i &, S s B e | L=, &7 i, L A48 1 I B, LR Rrsrags
SiT6 = COol=HY
Comdicion @ CHS/AVCCISCISFR=-F ZDO3 20017002 NEUTRAL
EOT : Wirnlesa 54fbya Acceas Podnt
POt : L10W/E0H:
Hode L : CWZEL CEZI00
J L ] * T CHOI
Owetr Liwic Feaid Frobs Cable
Frayq Lewval Limiw Lisia Leval Fasewor Lews Pawark
Iz dBhar o] B dBhalr ) dE:
1 g, 164 &6, L5 Lo, L7 b, Eh 4% W% g, .14 0.4 fdF
2 0.154 2E.68 -1B.EF8 EBE.IZE 326_Ed 0.10 0,04 RFeragpe
- 1.%80 32_582 -13.18 4&&.00 32_61 0.10 0.1l Aweraée
4 L, g J4 . 46 £b, 54 S, 00 4258 g, 140 0,13 dAF
|2 2. EEE 32_95 -13.05 4&.00 3Z2_&5 0. 14 0.12 Rwerape
E Z. EEE 35_d0 -20.80 5&£.00 3E_Ld 0. 1a a.1z gp
o a4, 0 J%, 81 w1, g Sl , Y L g, 1Lm 0,14 4F
B 3.587 32L1_E63 -14.3F7 4&5.00 321_31 0.18 0.14 Rwerape
L. . T73 33F_41 -12.E 4. 00 3%_03 0. 20 0.15 Avetage
215 &, e i, 19, &% Sl , LY His . AN g, &0 o, 10 4ar
11 14.154 32E_81 -21.1% &0.00 3ZE_LE 0.239 .37 gQF
iz la.154 3324 -ls.0& 50.00 33_Z8 0,23 0,37 Avetade
e |
[
Test Engineer : _“© ! ’
John Huang
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*  Test Mode: Mode 2

= Frequency Range of Test: from 150KHz to 30 MHz
= Temperature: 26°C

= Relative Humidity: 30 %

Sice : CooL-iE
Condition : CHSEACCI/CISER-B 2003 2001008 LIKE
EOT ! Wireless SdfAbps koc=s= Fodnt
Powsr : 110W G0Nz
Mod=l r CWZ20L Cuzzon
Mewn : TH CHOE
Oyer Laimic Famd Frobs Cable
Freg Lewel Limic  Lime Lewel Feccor — Loss Pexarh
Bz Al dil ol dlhalf ol il
1 O0.1584 4572 -189. B4 &E.2& 4E5_EB 0. 10 o.04 QP
2 O, L4 7. Ed =10, 00 S5, EE IT.AE 0,10 0,04 Aversgs
| Z 0.41F 328_2% -3 60 47.5% 32877 a.10 0,12 Keerape |
4 O0.41% 40.2% -1&. 80 ET.52 40.77 0. 10 0.1z QP
L O.%8% J0. 8L =25,.00 56,00 FS.o8L 0 0,10 9,10 4P
E D.5972 26_20 -13.70 4&.00 Z&_ LD a.1a 0,10 Keerape
T 1.18% 31.3% -l4. 61 4&&.00 31 22 0. 10 0,07 Awetage
L] LLSD D808 =30,%1 S6,00 4.8 0,10 0,07 gp
] 3.080 2E_EEF -Z23.F7 BE.OO0 FZ_ZE% a.1a 0.14 QF
il 3.080 24.54 -21.0& &S&£.00 24T 0. 10 0. 14 Awetage
Ll J.620 AED =LE,FT 4,00 JE. W 0,10 0,14 Averags
1z J.E30 2E_EL ~-19.19 E&E.Q0 ZFE_ET a.1a 0.14 QF
Sice  COoL-E¥
Condition : CHSACCI/ACISER-D 2003 2001 /008 NEFTRAL
EOT ! Wireless SdfAbps koc=s= Fodnt
Fower T L10W G0z
Mod=l : CW230L CHZ200
Memn 1 TH CHOE
Oyer Laimic Famd Frobs Cable
Freg Lewsl Limic  Lime Lewel Fector — Loss Dexath
8= LELEL dll el dihalf dll dll
1 1.%80 32 LT -12_ 83 4&£&.00 32_96 0. 10 0,11 Awebaga
F L9000 24 6% =21,31 S6,00 34.40  0.10  a.1L QP
3 2.270 2E_O0 -21.00 EE.O0 F_TE a.1z .12 aF
o 2.270 33 _E% -1Z.41 &&.00 3335 0.1z 0,12 Awetags
L] 0858 23,00 =03, 08 46,00 3F.P4 0. l4  0,1F Averags
E 2.EEE 2E_4E -20_.EZ E&E.0QO0 2E_ZZ 0. 14 0.1z QF
T 3.010 3d.&5 -21.35 E&.00  3d_EE a.1s 013 QFp
[ 1,000 AL EE =l4. 90 &b 00 AL.EI 016 0,10 Ewesrags
EJ 3.58 3ZZ.00 -l4.00 45,00 2 Z1_EE o.18 0. 14 Awerajps
10 3.88& 3E_31 -20.8% E&.00 34 99 0.18 .14 QP
Ll 4,4 JE.ID =LA, 6T SG,00 JL.BE 0,20 0,10 Aversgs
12 4. 742 2E_0F -19.57 EE.00 2E_EE o.20 0.12 QF

. fJ'f 04'-#"-
Test Engineer : _™

John Huang
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FCC TEST REPORT Report No. : F380603

*  Test Mode: Mode 3

= Frequency Range of Test: from 150KHz to 30 MHz
= Temperature: 26°C

= Relative Humidity: 30 %

Sioe : CooL-E¥
Condition : CHEACCI/CISER-D 2003 2001008 LIKE
EUT : Wirele=s Zdfbps= hccesz Foint
Fowsr T 110W G0Nz
Mod=l T CWz20L Cuzzan
Mewn : TH CHAL
Orer Limie Famd Frobs Cabls
Freg Lewel Limic Lime Lewsl Faccor — Loss Bemath
9= ddhal? dll dlia' dihal? i dl
1 0.154 45 _ED -19. 76 &L 2& 45 2E 0. 10 0.04 QP
F 0,164 27.07 =L, 19 5534 D69 0,18 0,04 kverags
3 o.41F 2%_%1 -17.88 E7.5% 25 &5 a.1a .12 aF
o 0.41F 3613 -11.48 &T7T.52 35.321 0. 10 0,12 Awetags
$ 0,.5% 20.01 =25, 5&.00 R0l a,1a 9,10 gp
E D.59& 26_28 -19. 65 45,00 2&_LE a.1a 0,10 Reeraipe
7 1.36% 3E.Z0 -20.80 GS&.00 3E_02 .10 .08 QF
u 1,363 32 50 =13,48 4,00 A2 40 0,10 0,00 Aversgs
] 3.08%3 ZE BT =17.3F3 4,00 ZB_4F a.1a 0,14 Reerape
Lo 3.083 3d_ Mg -21.82 G&&.DO 33_2d4 .14 0.14 QP
Ll 1. 890 2362 =1F. 30 4E.00 3330 a,1a 0,14 kwerags
12 3.531 36_EZ -19.48 S5&.00 36_IZE a.1a .14 QF
Sine : COol-HY
Condivion & CHEVCCIACISFR-E 2003 2001/005 NEUTRAL
EOT : Wireless Sd4fAbss Access Point
Power i 110V /60Hs
Hodal : CWzHL CEZzon
Hewo : T CHLL
Oyar Limie Fand Proka Cable
Freg Lewsl Limas Lins Leswvel Factor Lo Rswstk
= aSull 1] AE Sl ] 4dE
| 1 0.41F 2F_ES -10.00 47,532 2IT7_27 a.1a 0,12 Reeraipe |
2 0.41F 3E_E2 -13.07 S57.83 ZE_30 .14 0.1z QF
i LFT 2400 =g1,.08  S&,00 34,70 a,1a 0,10 ap
4 1.797 23.8% -12.17 4,00 323_&3 a.1a 0,10 Reerape
-3 Z2.180 3d_Ze -1l1.Ta &&.00 3Z4_04 a.11 0,11 Awerage
W E,150 2% 43 =30, 87 SE&.00 AL FL @,11  0,1L ap
T 2.38% 3E_25 -20.75 EE.00  ZE_OOD o.13 0o.12 aQF
] 2.5382 33237 -1Z.0d &&. 00 3372 o0.13 0,12 Awetags
L] 4,008 2L 02 =10, 80 &80 3444 4,38 0,10 krerags
in 4. 83 ZE_ED -17.80 S5S.00 zE_LZ 0.Z0 n.1ls QF
1l 19,710 3% &2 =-20.3% &0.00 38_ZE 0. 30 O.ad QP
¥ L8, 710 5 LT =14.43  £0.00 3409 4,30 0,84 Awerags

. fJ'f 04'-#"-
Test Engineer : _™

John Huang
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FCC TEST REPORT

Report No. : F380603

5.6. Test of Radiated Emission

Radiated emissions from 30 MHz to 25 GHz were measured according to the methods defines in
ANSI C63.4-2001. The EUT was placed, 0.8 meter above the ground plane, as shown in section 5.6.3. The
interface cables and equipment positions were varied within limits of reasonable applications to determine the

positions producing maximum radiated emissions

5.6.1. Major Measuring Instruments

o Amplifier
RF Gain
Signal Input

o 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

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

(MITEQ AFS44)
40 dB
100 MHz to 26.5 GHz

(R&S FSEK30)
10 dB

30 MHz

25 GHz

120 KHz for below 1GHz
1 MHz for above 1GHz
1 MHz

20 Hz 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

FCCID
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FCC TEST REPORT Report No. : F380603

5.6.2. Test Procedures

1.
2.

3.

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.

5.6.3. Typical Test Setup Layout of Radiated Emission

Equipment under Test

Antenna

\TD

—1

& Testdistance ——>

0.8 M

Ground Plane —\

!

Receiver
TurnTable

SPORTON International Inc. FCC ID : GX5-CW2200
TEL : 886-2-2696-2468 Page No. 1 22 of 46
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5.6.4. Test Result of Radiated Emission

Test Mode: Mode 1
Test Distance: 3 M
Temperature: 27 °C
Relative Humidity: 62 %

Emission level (dBuV/m) = 20 log Emission level (uv/m)
Corrected Reading : Probe Factor + Cable Loss + Read Level - Preamp Factor = Level
m The test was passed at the minimum margin that marked by the frame in the following table

B Spurious Emission

Site o DACEDa-NY
Comdition @ Ja DICKDI-MAT HORLSONTARL
KT ! Wirele=s S4fbp= Aoces=r Foaint
PoweEr I LIOWsG0H=
MU L o LAE20L CRZZan
HEED 1 T CHOL Z512FM=
rer Lzmak T Friobs Lable Presap Farits Takl=
Freg Lewel Limic Lime Lewel Faocor Loss Factor Remark Pos Fos
FHz dlhsd s il dlhal = lahaly el A1 el (=] e
1 L45. 020 3FT.LT7 -&£.33 43.50 EZ_0B 9,83 Z.08 ZE.82 Paak - ——
s 251,800 AF =4 fh, 2l s, 50 52 7] - 2,10 Z6. TR Pesk
E LEG.BEZD 2E.Tl -£.73 432,50 EZ_TE 8.62 2.1L Z&6.77 Feak - ——
Jina ¢ D3CKOS-HY
Condivion @ Ja (GCHOS-MAT HORIZONTAL
EOT : Wireless Sd4fbos Accesg Point
Powar : L10V/G0Hs
HIDEL s CHZ20L CHZz00
HEHD : T CHOL Z4120E=
Dwar Limie Faad Froba Cable Preaasp Rt Tabla
Freg Limarsl Bl Lim= Level Fachor Lore FacTtor HFemars Pom FoE
e dBui /e &8 d3ull/m axulr o] dE dE (< dag
1 274.200 2TF_LF -82.81 45.00 4571 13.EZ 2,50 ZT7_0d4 Teak - ——
2 397.300 3ZE.96 -93.04 &&.00 4E.0% l4.54 3.8L ZT_LE Taak - -
u | ST, a0 a4 48 L1, 50 S, T 4. 20 L, 00 a4, 03 SFWE Pesk
SPORTON International Inc. FCC ID : GX5-CW2200
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Sice : DICHOZ-HY
CondiTion @ 3u DACHIZ-HAT VERTICAL
EOT : Wirelesa 34Abpa Aoceas Foint
PowaT : L10V/E0Hs
HODEL : CHZZI0L CHZION
HEED T T CHOL Z312HEz
Deer  Liwdirc Fead Frobs  Cable Preomp At Table
Fray Lewval Limit Lise Level Faceer  Leds Pactor Ramazk Pas Paa
MEHz dBui e [l I TR L B ek ] dE dE fsa ™ iy
Lor o 543,130 3% 04 =4, 48 3,50 530l a0 F.07 Ze.0D OF === b
2 " Hd5.oZ0 FHR_OLF -4.3F1 432.50 Ed4_ LD 3.B3 2.08 2Ze_822 OF -—— —_
F 1 L4B.280 3E.2E -4 54 &@3.50 L4012 a9, 55 Z.0% ZE_81 QF -—= -
4 ' BEL 800 30.FE -4, TR 43,50 B4 0% B.2E 0 X0 EE.TH OF - -
fice @ DACHII-HY
Condition @ Jm 0ACHII-MAT VERTICAL
EOT ! Wirele=s SdfAbps koc=s= Fodnt
Power T L10W G0Nz
MODEL @ CH220L CHZ200
MEKEQD 1 TH CHMOL 2412M8=
Ower  Lamit Fead Frobs Cable Presap Art Table
Freo Lewel Limit  Lime Lewel Fector — Loss Factor Remark Fos Fos
Mz dihi e dll dihaVie diha? dl Al dll =] dmg

1 455,400 3ZE_0OL -10.53 S£.00 43.EL 1E.40 .88 IT_4E Paak — ——
z £0:0, 200 JF.FL -0, 2P 46,00 45,57 L6033 J0k ZY.F0 Pesk - -
£ EZ4. 100 ZE_2Q0 -3 Z0 4500 4Z.FZ 17.4d8 d.42 ZE_O0 Peak — ——

SPORTON International Inc. FCCID : GX5-CW2200
TEL : 886-2-2696-2468 Page No. . 24 of 46
FAX : 886-2-2696-2255 Issued Date : Aug. 26, 2003



FCC TEST REPORT Report No. : F380603

Jina : DACHO3-HY
Condivion : ja HIPN-AKT-6741 HORIZOETAL
EOT s Wirelegs Sdfbse Access Point
Pawar : l10V/60H=
HODEL : CWzZ30L CRZEZ00
HEKD : T CHOL Z4lzZMH=
Owar Limie Pand Proba Cablae Preasp Arme  Tabla
Fracg Limpra | Elmit Lams Lsvrel Factor Loze Factor Esssrc Fom Fox
e dBull /e a8 dBullfe aBulr o dE: 4dE (= dug
1 1054. 000 42_E54 -31.46 74.00 41_2Z5 Z4.25 4.0 ZE_78 Feak —— —
2 1084, 000 3E.EL -l8.49 G54.00 3d4.Z2 24,25 4.0Z ZE.98 Avarags —— —
e | Ledde, 00 40, 27 L 4,00 41 30 e, T 4,32 20 00 Pesk
d 124&. 000 35_E5% -18.41 54.00 3Z3_56 Z4.T7L 4.3L ZTF_00 AvVersqge —— —
B 1372. 000 45_1% -28.87 T4.00 42_&2 25,02 d4.8L Z7.02 Paak —— —
[ L, g L% Lis, 1 S, 00 249Gl ah, 0G 4,52 5.0 Avermgs
7 1244. 000 44_3% -Z23.01 T4.00 3ZFF_FL Z6.78 E.382 Z7_.08 Foak —— —
B 15da. 0O 3E8_33 ~15.67 S4.00 33_Z5 26.78 E.38 ZT.0B Avarags — ——

Ll Z47E. 000 45.0% -Z4.%1 T4.00 41 ET 28,38 &.3L ZT.LT FPaak - -

| 4 40, 0 46 7] dong 54,00 Jn. YW @i, Jn [ B 5. 8T Avermgs

Jite : 0O3CHOS-HY

Condition @ 3m HORN-ANT-6741 HORIZONTAL

ETT : Wirelezss S54Mbps Access Point

Power : 110V /60HE

HMODEL : CW2201 CwW2200

MEHMO : TH CHOL 241:2ZMH=

Owver Limit Bead Probe Cable Preanp nt  Table

Freq Level Limit Line Lewvel Factor Loss Factor Pemark Dos Dos
MHz dBuV/m dBE dBEul/m dBull dE dE dB oI deg

1 4254.000 56.82 -17.18 74.00 42_75 32.4% 9.09 27.51 Peak -— -—
£ | 4254.000 50.8% -3.12 54.00 3681 32.43  9.09 £7.51 Average -— -—

SPORTON International Inc. FCCID : GX5-CW2200
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Jive : ECHDI-HY
fondivion : Ja HIRK-AKT-6741 VERTICAL
EOT : Wirelezs 5S4k Acceazg Point
Powar : l1ov/a0Hz
HOLEL i CWZ30L CREZ00
HEKEQ : T CHOL zZ4lzMEz
Dwar Limie Faad Froba Cable Preaasp Rt Tabla
Freg Limara | Eamaw Lams Lswal Fuotor Lop: Factor Hemsrk Pom For
¥He dBui /e &8 dBull/m ERull ] dE dE (S dag
1 1Z7FZ.000 4570 -28.10 7T4.00 43.3% IZ5.0Z 4.50 Z7.0Z Teak —— -
2 1372. 000 3259 -17.41 54.00 3d4_08 25.02 d4.8L ZT7.02 Airarage —-— ——
| LA, 0 i, 28 La, S S4, 00 % L6 i, Fh 4,00 V.05 Averages
| 1E56. 000 4607 -27.5%3 T4.00 42_48 2Z5.75 4.8% Z7_.0F Teak —-— ——
- 23LE. 000 E4_ET -19.43 T4.00 4T_EE ZH.DS &.10 ZT_LE Taak - o
0 Fu Ry n) Sd. 0l o, a8 54, 00 i, L #l, Dl 0, A0 L. 8% Average LEE 2%
kS 40, a0 5, 50 2, o 4,00 46 4] 4 el 0, Al =5 4T Pesk

10 Z478.000 EZ.0L -1.F%% 54.00 4d.4F Z8.38 E.3L IZT_LT Aversqge - -
1l ZEER. 000 Ed.2d -23.18 T4.00 4Z.526 IZB.EZ &.af IZT_L% Paak - -

i R [ ] i, L& S, 00 S0 G &l Bl .48 VAW AvsTrags

Jine : DECHDI-HY

Condivion : Ja HORK-AKT-6741 VERTICAL

EOT : Wirelezs Sd4fbos Accezg Point

Powar ¢ 110V G0Hs

HOLEL : CWzZ20L CRZZO0

HEKD : T CHOL Z4lz2¥Ez

DFar Limie Paznd Proba Cablae Preaasp ke Tabla

Freg Limara | Eamat Lams Lswal Fuotor Lop: Factor Hemsrk Pom For
¥He dBui /e &8 dBull/m ERull ] dE dE (S dag

T.6L IT7.IEF Teak —— -

1 3Z214.000 E5_ 18 -18.8Z T4.00 44_3F 30,52
=3 T.8681 EZT_ZE Ararage -— -

2 3Zla. 000 E0.4Ll -3.5% 54.00 355 3D,

»  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 : GX5-CW2200
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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/im) (uv/im) (dB) Mode
2414.000 H 28.25 6.23 63.51 - - 97.99 79341.43 Peak
2414.000 H 28.25 6.23 59.34 - - 93.82  49090.79 AV
2414.000 \% 28.25 6.23 67.03 - - 101.51 118987.13 AV
2414.000 \% 28.25 6.23 71.14 - - 105.62 190985.33 Peak
4824.000 V/H - AV/Peak
7236.000 V/H - AV/Peak
9648.000 V/H - AV/Peak
12060.000 V/H - AV/Peak
14472.000 V/H - AV/Peak
16884.000 V/H - AV/Peak
19296.000 V/H - AV/Peak
21708.000 V/H - AV/Peak
24120.000 V/H - AV/Peak

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

Test Engineer : éﬁ'f '-"';{::j"

Steve Chen
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*  Test Mode: Mode 2
Test Distance: 3 M
Temperature: 27 °C

* Relative Humidity: 62 %
Emission level (dBuV/m) = 20 log Emission level (uv/m)

Corrected Reading : Probe Factor + Cable Loss + Read Level - Preamp Factor = Level
B The test was passed at the minimum margin that marked by the frame in the following table

B Spurious Emission

SITE ! DACHOZ=-HY
Comedivion : 3m D3ICHISZ=-HMAT HORIZONTRL
EOT : Wirglesa S4Mbpa Access Podnc
PowreT : L10W/EDHE
HODEL : CWEZOL CHEZO0
MEKD : T CHOGE Z437THH=z
Ower Liwic Fead Frobe Cable Preamp Anr Toable
Feag Lewval Limiw Lina Leval Facvor Lods Factor Ramark Pos Pow
s dBEwW e [uic e R L =T ] dE dE [=a " didg
| 240, Lag . X0 . a0, 50 5 0D o, =, 07 £ ) Feak
Z Ldg.260 3IT.L1 -&.3F% A43F.50 EZ_Z7 3. 56 Z.0% ZE_21l Teak —-— ——
3 LE1. 500 3T.LE -&.32 &@3.80 E2_&F 8. 2z Z.10 ZE.TY Paak —— ——
jive : 03CHD3-HY
Condivion : Ja OD3CHDS-MAT HORIZOHTAL
EOT : Wirelezs Sd4fbos Accezg Point
Pirwar s 110V /a0Hz
HOLEL : CWzZ20L CRZZO0
HEKQ : TX CHOG Z437HEHz
Dwar Limie Pasd Proba Cable Preasp ke Tabla
Freg Limsre | FlmlT Liamis Lssyrel Factor Loss Factor Remars Pom FoE
e dBui /e &8 d3ull/m axulr o] dE dE (< dag
1 T4.200 FE_4l -3.53 45,00 46_1F 13.EBZ F.50  Z7_0d4d Teak —— -
2 3%7.300 3T.Te -8.24 &&.00 4E.58% l4.54 F.8L ZT_LE Taak —-— ——
| 09, 40 k. 22 L] ah, 00 449 1% L%, J.u0 0 £F GF Peak

SPORTON International Inc.
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Sioe ¢ OACEDI-NY
Conditdion 1 Ja GACHOI-MAT YERTICAL
EOT : WMireless S4fAbp= koc=s= Podint
Power T Llov/ a0z
HODEL T CRZ20L CezZ2on
HERD  TX CHOE 243718z
Ower  Limit Fead Frobs Cable Pressp krit. Tabls
Freq Lewvel Limit  Lime Lewel Fector | Less Facoor Remark Pos Fos
Mz dihat iw dll dihaVie dihal? dl Al dll = deg
L ! L4D. 570 3891 -4.5% 43.50 CSE_S50 10.18 Z.07 ZE.54 QF - -
&0 R48.0EQ0 DF.Z0 -4.30 43,50 4011 .03 .0l Zi.0E OF - -
F ! Ld4|.E60 ZF.OZ -4.48 43.50 Ld.Ll8 9.56 Z.0® ZIZs.2l QF - -
d | LEL1.500 3E.5% -4.%1 43.50 E4_06 9. 2Z Z.10 ZE.TY QF - -
Sine : D3CHI3=-HY
Comdivion : Ja DACKOS-HAT VERTICAL
EOT : Wireleaa F4MAbHa Aoceas Folnt
Powar ER Ll
HODEL : CHZI0L CHZZ00
HEKD : TX CHOE Z337IEz
Oeer Limirc Fead Frobe Cable Preanp Ant  Table
Frayg Leval Limiw Lisa Lewval Faswoe Lo#s Factor Remazk Pas Foa
Hz 4Eu e dB8 dEhulis/m dBgir = dE dE f=a Ay
L 455,900 6.0 -9, EF 46,00 45.I0 L§.90 3. 50 IT.40 Peak - e

= E0D. 200 2676 -9.Z4 45,00 44.82 16.D03 2.81 I7.70 Peak —-— —_—
F &24.100 ZE.LE -9.84 &€.00 42.Z8 17.4d8 4.4 ZE.OD Peaak —-— —_—
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SLDE = DACHDZ=HY
Comdivion = 3m EIFK-AKT=-£741 HAMRIZONTARL
EOT : Wireleaa 54Mbpa Acoeas Fodnc
FOWRT = L10W/e0H=
HODEL = CWEZ0L CHZZ00
MEFED = TX CHOE ZS37FH=z
Oeer Liwic Feod Frobe Cable Proamp At Toable
Feay Leval Limiw Lisia Leval Fasese Loas Fasear DaaarlE Pas Paa
Iz dBuW e [ IO {E LS ikl o) dE dE o iy
1 LS4, 0 449 2% o, s V4,00 42 0k e, 25 4.0% 2k, %0 Fesk
2 1054, 000 32L.75F -ZZ.Z25 B54.00 3Z0.458 ZH.L5 1.0Z Z6.78 Average —— —
k- 1372. 000 d4d_ 55 -29.15 74.00 42_3d4d 25,02 d4.5L Z7.02 Paak — ——
4 127, EIG b Lt I | 54, 00 Al =0 41 4,58 =80 Aversgs
-2 1726. 000 4547 -28.53 .00 41_L00 26,29 E.1E Z7_07 Feak —— —
E 1726, 000 37.76 -l6.22 S54.00 3F3.41 265,29 E.1E Z7.07 Avarags —— —
e LU, 00 45 09 o, ¥l 4,00 40, Ok al, Te L,aF . UN FPesk
g 1236, 000 37.&8 -l6.32 B54.00 3ZIZ. 85 Z6.74 E.37 IT7.08 Averags —— —
Ll ZATR. OO 45_ &3 -24.37 .00 4Z2_L1 Z8.3R .30 Z7_L7 Feak —— —
b2 2478, 000 47.&F -6.37 S54.00 40.L1L Z8.3538 &.3L ZT.LT Avarage —— —
Jite : 03CHOS-HY
Condition : 3m HOEN-ANT-&6741 HORIZONTAL
EUT : Wireless L4Mbps Access TFoint
Power : 110V /e0Hz
HMODEL : CW2201 CwW2200
MEMO : TX CHOG 2437MH=
Oyer Limit Bead Probe Cable Preamp Ant.  Table
Freq Lewel Limit Line Lewel Factor Los=s Factor Remark Po=s Pos=
MHz dBuV m dE dBuW/w dEual’ dE dE dE oI deg

1 289,000 Le_ 91 -17.0% 7400 4F.82L5  32E. 324 9,10 =27.322 Peak -—- -—
Z | 389z 000 EO_85 -3_1& B4 00 3673 32 34 9,10 Z27_38 Awverage -—- -—-
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Gine s DECHOS-HY
Condivion : ja HIEN-AKT-6741 YERTICAL
EOT : Wireless SdfAbp= Acceszz Foint
Piwar s L10V/G0dHz
HOLEL : CWZXL CHZZO0
HEKD : T CHOG Z437HHz
Owar Limie Faad PFrobe Cable Preasp Are  Tabla
Freg Levsl Limis Lins Leswvel Factor Loxx Factor Femark Pom Fox
HEe dBui /e 8 dBul/E =l 1] dE =13 = dug
1 2238, 000 4B LD -25.5%0 T4.00 41_Fe 27_ER E.8%2 2T7_14 TPoak -—— -
2 ZZFE. 0000 3E_04d -15.5%& S54.00 31l_3F0 27.8% E.83 Z7.14d Avarage -— -
[3 7 2310, 000 50,07 =3, 13 54,00 43 0@ 006 6,10 FT LE Rvarags 100 £ |
4 Z2318.000 ERE_EL -18.42 T4.00 4B_EQD ZB.DE .10 ZT.LE Poak -——= -—
-1 EE5R_ 00 ETF.Z1 -1&6.78 4,00 49 24 2822 &.21 ZT_LE Paak -—— -
G ZINN, 000 EL.GE =2E, 08 V4,00 4430 E0,EE 4.EL EY.LE Pesk 100 LoD
B Z4T0. 000 4% 48 =24,.04 V4,00 4204 0,30 &AL EYOLT Pesk - -

Lo Z478.000 E5E_5F -18.47 T4.00 4B.0L Z8.38 E.31 ZITV.LT Teak - -
Ll ZEER. DO 42,33 -11.07 EB4.00 3IE.05 IE.EZ &.4f ZT_LS Ararags - —-——

BE ZEEN, 000 54,08 =10, %1 V4,00 44.FL 0,62 4,45 EY.LD Pesk - b

Suoe @ DACKDA-NY

Condition : Ju HOEK-ANT-6741 VERTICAL

EUT : Hirele=s fSdfAbps Roc=ssz Fodnt

Powsr  L10W G0z

MODEL @ CH220L CHZzOo

MERED  TH CHOE 2437M8i=

Ower  Limit Fead Frobs Cable Pressp krit. Tabls

Freg Lewel Ldwmit  Lime Lewel Fector — Loss Factor Remark Pos Fos
Mz dihai iw dll dihaVie diha dll Al dll o] deg

1 RZEE. 000 EE.E5 -17.11 T4.00 4Z2.853 FI.d3 .08 ZT.EL Paak - -
£ 0 4T, 00 E0.TE =3, FE S4.00 JE.7E JE.49 P00 EV.EL Sverage - -

»  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 : GX5-CW2200
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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/im) (uv/im) (dB) Mode
2436.000 H 28.29 6.26 61.09 - - 95.64 60534.09 Peak
2436.000 H 28.29 6.26 57.41 - - 91.96 39627.80 AV
2436.000 \% 28.29 6.26 71.29 - - 105.84 195884.47 Peak
2436.000 \% 28.29 6.26 67.11 - - 101.66 121059.81 AV
4874.000 V/H - AV/Peak
7311.000 V/H - AV/Peak
9748.000 V/H - AV/Peak
12185.000 V/H - AV/Peak
14622.000 V/H - AV/Peak
17059.000 V/H - AV/Peak
19496.000 V/H - AV/Peak
21933.000 V/H - AV/Peak
24370.000 V/H - AV/Peak

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

Test Engineer : X"%"{? L/Irérz

Steve Chen
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*  Test Mode: Mode 3
Test Distance: 3 M
Temperature: 27 °C

* Relative Humidity: 62 %
Emission level (dBuV/m) = 20 log Emission level (uv/m)
Corrected Reading : Probe Factor + Cable Loss + Read Level - Preamp Factor = Level

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

B Spurious Emission

jine : DECHOS-HY
Condivion @ Ja (GCHOS-MAT HORIZONTAL
EOT : Wirelezs Sd4fbos Accezg Point
Piower : 110V G0Hz
HIDEL s CHZ20L CHZz00
HEHD T CHLL Z4520E=
Dwar Limie Faad Froba Cable Preaasp Rt Tabla
Frag Limars | Lamils Lims Lsval Facktor Loex Factor HFemark PaomE Fox
HHz dEui/m a8 d8uli/m asull o] dE: gE = dag
1 143,130 2e. .27 -6, .53 432.50 EL.7T4 9.53 2.07 Z6.87 Feak - ——
2 LdE. D20 3T.0% -&.d41 &3.50 E2_00 a.B3 Z.08 ZE.S2 TPaak - ——
u | 251, SO FL04 LI A &0, S Sl Ml - 4 =, 40 £ AW Pemk
Site o DACEDa-NY
Comdition @ Ja DICKEDI-MAT HOSLS0NTAL
xirr : Kirele=xs f24fbp= Aoc=== Foant
Power I LIOWAGH=
NuDXL T CHEZ20L CRZ200
HEED I TH LHLLl SaLiM=
Uoer Lamat rEmd  Frobes Labl= Presop At Tebls
Feeyg Lewel Limic Lime Lesrel Faotor Liass Factor Memakk Fos oz
= dlhsil ie il elhalf e eahald (-5 A1 el [ clag
1 STE.200 36.7Td -9.26 &&.00 4E-46 Ll3.EZ 3.80 ZT.04 TFaak - -
F 4 e | R TN R | n, 2 i, O 46, Uik L4, 538 .54 =5 Al Pesk
E EQD. 200 24.00 -1Z.00 4&.00 4l .26 15.03 2.8L Z7.70 FPeak - ——
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Jice : DACKDE=HY
Comdiction @ 3 DICHIZ-MAT VERTICAL
EOT : Wirelesa 34Abpa Aoceas Foint
Fowss : 110/ E0EHE
HODEL : CHZZI0L CHZION
HEHD : TH CHIL Z2562FEz
Deer  Liwdirc Fead Frobs  Cable Preomp At Table
Frag Level Limit  Lise Lewvwl Faccor  Leds Pactor Ramaczk Pad Ped
MEHz dBui e [l I TR L B ek ] dE dE fsa ™ iy
L' k43,130 3% =-4.00 42,50 E3.0F 9. Z. 07 Zé.0D OF - -
2 " Hd5.0Z0 FHF_LL O -4.3% 43,50 E4_.02 3.B3 2.08 2Ze_822 OF -—— —_
F 0 L4B. 280 3900 -4, 50 &3.50 Ed_L6 a9, 55 Z.0% ZE_81 QF -—= -
4 ' LE1. 500 J0.0E -4, 458 43,850 F4.32 .28 E.10 EE.TH OF - bl
Suoe T DACKDA-NY
Comdicion @ Jm 0ICKHOI-MAT VERTICAL
EOT ! Wirele=s SdfAbps koc=s= Fodnt
Powsr r L1O0W/&0H=
MODEL r CH220L Cu2zon
MEMD 1 T CHMAL 246280z
Ower  Limit Fead Frobs Cable Pressp krit. Tabls
Freg Lewel Limiz  Lime Lewel Feocor — Loss Facoor Remark Pos Fos
Bz dihai e dll dihalfim dingif ol Al il = deg

1 455,400 3ZE.3T -9.E3 4£.00 44.87 1E. 4D .88 IT_4E Paak - -
i B0, 200 6D =930 46,00 44.8F L6, 03 3.0k IT.F0 Peak - -
£ EZ4. 100 ZE_ZT -10.63 4E.00 4L 4F 17.48 d.42 ZE_O0 Peak — ——
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Sive i KICKD3-HY

Condivion : Ja BIEN-ANT-6741 HORIZONTAL

EOT : Wirelega SdfAbp= Accezs Foinn

Poisar : L1OW/60H=

HODEL : CHzE30L CEHZzom

HEKD s T CHLL Z45:ZME=

Ower Limiv Faad PFroba Cablae Preasp Art  Tabla

Freg Lewsl Limis Lins Leswvel Factor Losx Factor HKemark Pom Pox
HEe dBuif /e 8 dBul/e duld -] 4dE 13 = deg

1 1060.000 42.83 -31.17 74.00 41.5L 24.27 4.02 26.98 Peak -—- —
2 10E0.000 3L_8T -22.13 G54.00 30.55 24.27 4.03 2698 kirarage -— —
1 LEDD, 00 43,70 =30,30 4,00 41 .92 Z4, 846 4, L Z6.9% Peak - ===
4 11E0.000 32.24 -21.76 54.00 30.46 24.56  4.2L 26.5% ALverafe ——- _—
£ 1386.000 d4Z_£3 -31.37 74.00 4028 24.51 4.44d 27001 Peak -—- -
i 1226, 00 23,43 =20, 57 54,00 JL.0F T4, 8] 4,44 Z7.0L Avermge - ===
7 1372.000 44.5% -29.41 74.00 42.08 25.02 4.51 Z27.02 Peak ——- _—
B 1372.000 3576 -l8.24 G54.00 3325 25.02 4.5L 27.02 hrarage -—- -
B Z404, 000 E0. 00 =Z3, 97 4,000 42,74 0212 d. 22 FF_LE Pesk - ===
0" ZADE.D00  EOLZ5 -3.71 54.00 43.00 28.23  6.22 Z7.16 Averafge -—- -

Gina : DACHDS-HY

Condivion : 3 HOEK-ANT-6741 HORIZOETAL

EOT : Wireless SdfAbp= Accezz Foint

Piodar s L10V/G0Hz

HOLEL s CHZZ0L CHZEZOD

HEKED : T CHLL Za6zMEz

Dwar  Limie Rasd Proba Cable Preasp ke Tabla

Freg Lewsl Limas Lins Lewsl Factor Losr Factor Remsrk Pom Pox
¥He dBui /e &8 dBull/m ERull ] dE =13 (S dag

1 AZed. 0 BTV ZE -l&.6F T4.00 AF.IE FI.AF 2.0% IZI7.ElL Teak - -
2 | &Z60.000 LR85 -3.11 54.00 BE.52 F2.43 2,09 ZT_El Avarage 100 100
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Suoe @ DACKDA-NY
Condution @ Ju HORK-AKT-E741 VERTICAL
EOT ! Wirele=s SdfAbps koc=ss Fodnt
Powsr 10V S0z
MODEL @ CH220L CHZzOD
MEKEQD D TH CMLL 2462M=
Ower Lamit Fead Frobs Cable Preasp kit Tabls
Freo Lewel Limit  Lime Lewel Fector — Loss Facoor Remark Fos Fos
Mz dihi e dll dihaVie diha? dl Al dll =] dmg
1 1454.000 45 26 -28.T4 7T4.00 42.d4d  25.2F d.63 ZT.0F Taak —- _—
F 1454, 000 J0.TE =F3,2E B4.00 EF.oME I5.EE 0 4063 ZT.00 Average == ==
3 156 000 46 2% =-Z27.61 T.00 42200 Z5. 78 4.8% Z7_0F Pealk —_—— -
d 155%&. 000 31_EE -22.45 S4.00 ZT.38 2Z5.78 4.89 ZT_0F Avarage —_— _—
£ ZALN, 000 EDET =30.43 4,00 44 56 I0. 06 .10 ZET. LY Pask - ===
€ ! Z318.000 4%.16 -4.84 54.00 42.1F 28.06 6.10 Z7.LE Average —- _—
¥ 23%8. 000 EI_EE -20.42 T4.00 46_31 28,22 &.2L0 ZT7_LE Paak -—— -
B EANN, 000 40,84 =5, 04 54,00 4L 8T I0,.2E &, 2L ZT.LE Average - ===

Ll ZE80,. 000 BO.E0 =33.40 4,00 42.7F f0.d6E .45 ZT.LH Peak - -
12 Z5ER. 000 ZF.55 -l4.05 54.00 3IE.0F EZB.6Z E.45 IZT_LF Aversge - -

Sita : DACHDZ=HY
Comdivion : 3m HORK=-ART=6741 VERTICAL
EUT : Wireleaa F4Abpa Aoowas Foint
PowseT : L10V/EDHE
HODEL : CHZEOL CHZZO0
HEED : TH CHIL 462Kz
Ower  Limic Fead Frobe Cable Proamp et Table
Frag Level Limie Lima Lewal Feeesr  Lods Paceor Damask 1 Tes
Hz dBui' e d8 Bhull/m dBhalr a2 dE dB o Ay
Lo 4200, 600 fE. 03 =19.17 F4,00 42.0F 3E.47 .04 ZT7.ED Peak - S

2 ! 430@.000 ED.TE -3 24 B4.00 ZE.TE OFILAT .04 ZIT_EF Aversge - -

»  For 5GHz ~ 25GHz
Remark: Frequency from 5000MHz 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/im) (uv/im) (dB) Mode
2462.000 H 28.35 6.29 60.38 - - 95.02 56363.77 Peak
2462.000 H 28.35 6.29 56.51 - - 91.15 36099.40 AV

2462.000 \% 28.35 6.29 69.85 - - 104.49 167687.23 Peak
2462.000 \Y 28.35 6.29 65.90 - - 100.54 106414.30 AV

4924.000 V/H - AV/Peak
7386.000 V/H - AV/Peak
9848.000 V/H - AV/Peak
12310.000 V/H - AV/Peak
14772.000 V/H - AV/Peak
17234.000 V/H - AV/Peak
19696.000 V/H - AV/Peak
22158.000 V/H - AV/Peak
24620.000 V/H - AV/Peak

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

Test Engineer : X"%"{? L/Irérz

Steve Chen
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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 41. shows 50.16dB delta between carrier maximum power and local

maximum emission in the restricted band (2.484GHz).

The emission of The maximum

Polarity carrier power  field strength in Limit Margin Result
strength restrict band
(dBu V/m) (dBu V/m) (dBp V/m) (dB)
H 95.02 44.86 74.00 -29.14 Peak
H 91.15 40.99 54.00 -13.01 Average
\% 104.49 54.33 74.00 -19.67 Peak
\% 100.54 50.38 54.00 -3.62 Average

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

between carrier maximum power and local maximum emission in the restricted band.
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The spectrum analyzer plots are attached as below
Plotl (Channel 01)

%

i P, pa sk

e

Plot2 (Channel 11)

L
v

e -.....q_n:_.lu.-_i- R e LT e

Comments

from the carrier.

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

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

SPORTON International Inc. FCC ID : GX5-CW2200
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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 : GX5-CW2200
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5.9.2. MPE Calculations

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

V3I0Ox PxG

mW/cm2 We can change the formula to:

0xPxG
\ 3770

2

Calculated RF Minimum RF
Channel NO Antenna Gain |[Antenna Gain| Peak Output | Peak Output Exposure Exposure
' (dBi) (numeric) | Power (dBm) | Power (W) Separation Separation
Distance (m) Distance (m)
Channel 1 3.00 2.00 12.52 0.0179 0.0168 0.20
Channel 6 3.00 2.00 11.55 0.0143 0.0151 0.20
Channel 11 3.00 2.00 11.24 0.0133 0.0145 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. Add a core on power cable.
(As the External photo No. 3)

2. Add a geket on module board.
(As the Internal photo No. 2)
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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 24.10 3.92
35 13.63 1.04 2000 27.40 5.66
40 11.11 1.09 3000 30.00 7.20
45 10.59 1.24 4000 32.60 9.36
50 6.47 1.43 5000 33.40 9.16
55 5.83 1.39 6000 34.20 10.70
60 5.18 1.59 7000 35.30 12.16
65 4.81 1.41 8000 36.90 13.12
70 4.43 1.43 9000 38.10 13.81
75 5.10 1.55 10000 39.00 14.83
80 5.91 1.56 11000 38.60 15.83
85 7.33 1.62 12000 39.50 17.11
90 8.74 1.41 13000 39.30 17.62
95 9.05 1.81 14000 41.60 18.37
100 9.36 1.68 15000 40.60 19.10
110 9.65 1.73 16000 37.20 19.72
120 9.97 1.79 17000 40.20 21.98
130 10.51 1.93 18000 48.90 21.22
140 10.32 2.06 19000 37.60 23.90
150 9.42 2.09 20000 37.30 24.07
160 8.09 2.12 21000 37.00 25.49
170 7.43 2.12 22000 38.00 24.92
180 7.60 2.12 23000 38.70 25.60
190 7.43 2.21 24000 38.60 25.70
200 7.26 2.29 25000 38.90 26.54
220 9.11 2.42
240 10.88 2.54
260 11.75 2.66
280 11.55 2.76
300 11.36 2.85
320 12.03 3.10
340 12.69 3.36
360 13.33 3.49
380 14.00 3.50
400 14.63 3.51
450 15.33 3.55
500 16.03 3.81
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)
Spectrum analyzer R&S FSEK30 100189 20Hz~40GHz | Aug. 04, 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 NSP2650-NF 805858 100MHz~26.5GHz Jul. 10, 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 | Jun.02, 2003 Radiation
e (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

o Probability
Contribution N 3m
Distribution
Antenna factor calibration normal(k=2) +1
cable loss calibration normal(k=2) 0.3
RCV/SPA specification rectangular 2
Antenna Directivity rectangular 13
Antenna Factor V.S. Height rectangular 12
Antenna Factor Interpolation for Frequency rectangular 10.25
site imperfection rectangular 12
Mismatch
Receiver VSWR I'1=0.09
Antenna VSWR I'2=0.67
i U-shaped +0.54
Uncertainty=20log(1-I'1*T'2)
combined standard uncertainty Ue(y) normal 2.7
Measuring uncertainty for a level of confidence of
normal (k=2) 5.4
95%  U=2Ue(y)

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

Uncertainty of Conducted Emission Measurement

I Probability
Contribution o 150KHz — 30MHz
Distribution
Cable and I/P attenuator calibration normal(k=2) 0.3
RCV/SPA specification rectangular 12
LISN coupling specification rectangular 1.5
Transducer factor frequency interpolation rectangular 0.2
Mismatch
Receiver VSWR I'1=0.09
LISN VSWR 1'2=0.33 U-shaped 0.2
Uncertainty=20log(1-I'1*T'2)
combined standard uncertainty Ue(y) normal +1.66
Measuring uncertainty for a level of confidence of
normal (k=2) 1+3.32
95%  U=2Ue(y)
U=v {(0.3/2)2 +(22+1.52+0.22)/3+(0.2)?/2}=1.66
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