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History of this test report

B No additional attachment.

[] Additional attachment were issued as following record:

Attachment No. Issue Date Description
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FCC ID: H9P2121160
Issued on Sep. 09, 2004

1. General Description of Equipment under Test

11.

1.2.

1.3.

Applicant
SYMBOL Technologies, Inc.

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

Manufacturer

Universal Scientific Industrial Co., Ltd.

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

Basic Description of Equipment under Test

Report No.: F453101

The device supplied for testing is a 21-21160 RF Module which offers 2.4GHz and 5GHz wireless
local area network connectivity employing IEEE 802.11 a/b/g technologies intended to be installed
in portable host such as Wireless LAN mobile Computer. The technical data has been listed on

section “ Features of Equipment under Test ”.

1.4. Features of Equipment under Test (802.11a part)

ITEMS

DESCRIPTION

Type of Modulation

OFDM (BPSK / QPSK / 16QAM / 64QAM)

Number of Channels

12

Frequency Band

5150 ~ 5250MHz, 5250 ~ 5350MHz
5725 ~ 5825MHz

Carrier Frequencies

Please reference section 1.5.

Channel Bandwidth

Normal Mode (20MHz)

RF Conducted Output Power

Band 1: 16.84 dBm
Band 2: 18.94 dBm
Band 3: 18.95 dBm

Antenna Type

PIFA Antenna / 3.1dBi

Function Type

Transceiver

Power Rating (DC/AC, Voltage)

3.3VDC

Temperature Range (Operating)

20~ +55C

SPORTON International Inc.
TEL : 886-2-2696-2468
FAX : 886-2-2696-2255
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1.5. Table for Carrier Frequencies

Normal Mode

Channel | Frequency |Channel| Frequency

36 5180 MHz 149 5745 MHz

40 5200 MHz 153 5765 MHz

44 5220 MHz 157 5785 MHz

48 5240 MHz 161 5805 MHz

52 5260 MHz

56 5280 MHz

60 5300 MHz

64 5320 MHz

SPORTON International Inc. Page No. : 2 0f 59
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2. Test Configuration of the Equipment under Test

2.1. Description of the Test

a. Spurious emission below 1GHz is independent of channel selection, so only normal mode channel 161
was tested.

b. The EUT has been programmed to continuously transmit or receive during testing. The used peripherals
as well as the configuration fulfill the requirements of ANSI C63.4:2001.

c. The configuration is operated in a manner which tends to maximize its emission characteristics in a
typical application.

2.2. Frequency Range Investigated

a. Conducted power line test: from 150 kHz to 30 MHz
b. Radiated emission test: from 30 MHz to 40,000 MHz

2.3. Test Modes

The following are the configuration of host MC3090.

Test Mode Model 1 Model 2
Mechanical |Straight Shooter - Brick Straight Shooter - Brick
Processor |Intel Bulverde 520MHz Intel Bulverde 416MHz
Flash 64MB 32MB
SDRAM 64MB 32MB
LCD Panel [Sharp LQ030B7DDO01 (Color) Sharp LQ030B7DD01 (Color)
Touch Panel |Liyitec TR4-030F-14G NA
Keypad 48 Key 38 Key
Scanning Symbol PICO Imager (20-60000-XX) Symbol SE800hp
WLAN Symbol Photon 802.11b/g/a (21-21160) |Symbol Photon 802.11b/g/a (21-21160)
Battery Symbol 55-060112-86 3.7V 4400mAh Symbol 55-060114-86 3.7V 2600mAh
Test Mode Model 3 Model 4
Mechanical |Rotating Head — Brick Rotating Head — Brick
Processor Intel Bulverde 520MHz Intel Bulverde 416MHz
Flash 64MB 32MB
SDRAM 64MB 32MB
LCD Panel |EDT ES50512FLWP (Mono) EDT ES50512FLWP (Mono)
Touch Panel |Liyitec TR4-030F-14G NA
Keypad 28 Key 38 Key
Scanning Symbol SE800hp Symbol SE800hp
WLAN Symbol Photon 802.11b/g/a (21-21160) |Symbol Photon 802.11b/g/a (21-21160)
Battery Symbol 55-060112-86 3.7V 4400mAh Symbol 55-060114-86 3.7V 2600mAh

The above 4 models has been verified. Model 1 with RS232 accessory was found to be the worst case.
So, only this model will be shown in this test report.

SPORTON International Inc.
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FCC ID: H9P2121160
Issued on Sep. 09, 2004

2.4. Description of Test Supporting Units

Support Unit 1. — Notebook (Dell)

FCCID
Model No.
Serial No.
Remark

:N/A

: PP10L
: SP0031
: This support device was tested to comply with FCC standards and

authorized under Declaration of Conformity.

Support Unit 2. — Printer (EPSON)

FCCID
Model No.
Serial No.
Remark

:N/A

: Stylus Color 680

: SP0016

: This support device was tested to comply with FCC standards and
authorized under Declaration of Conformity.

2.5. Connection Diagram of Test System

[ ]

Report No.: F453101

Printer

EUT

Notebook

Adapter
Adapter
SPORTON International Inc. Page No. : 4 0f 59
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2.6. Test Software

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

output power expected by the customer and is going to be fixed on the firmware of the final end product.
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3. Test Location and Standards

3.1. Test Location

Test Location : Sporton Hwa Ya Testing Building

Address - No. 52, Hwa Ya 1*' Rd., Hwa Ya Technology Park, Kwei-Shan Hsiang, Tao
Yuan Hsien, Taiwan, R.O.C.
Tel: +886 3 327 3456 Fax: +886 3 318 0055

Test Site No. : CO04-HY, 03CHO3-HY

3.2. Test Conditions
Normal Voltage : 120V/60Hz (power adapter of host)
Extreme Voltage : 138V and 102V (power adapter of host)
Normal Temperature 120 C
Extreme Temperature  : -20 C and 50 C

3.3. Standards for Methods of Measurement

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

ANSI C63.4-2001
47 CFR Part 15 Subpart E ( Section 15.407 )

3.4. DoC Statement

This EUT is also classified as a device of computer peripheral Class B which DoC has to be followed. It has
been verified according to the rule of 47 CFR part 15 Subpart B, and found that all the requirements has

been fulfilled.
SPORTON International Inc. Page No. : 6 0of 59
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4. List of Measurements

FCC ID: H9P2121160
Issued on Sep. 09, 2004

4.1. Summary of the Test Results

Report No.: F453101

Applied Standard: 47 CFR Part 15 and Part 2
Paragraph FCC Rule Description of Test Result
5.1 15.407(a) 26dB Bandwidth Pass
5.2 15.407(a) Maximum Peak Transmit Power Pass
5.3 15.407(a) Peak Power Spectral Density Pass
5.4 15.407(a) The Ratio of the Peak Excursion Pass
5.5 15.407(b) Band Edges of the Operation Frequency Pass
5.6 15.209/15.407(b) | Spurious Radiated Emission Pass
5.7 15.407(g) Frequency Stability Pass
5.8 15.107/15.207 AC Power Line Conducted Emission Pass
5.9 15.203/15.407(a) | Antenna Requirement Pass
5.10 2.1091/2.1093 Maximum Permissible Exposure for the EUT Pass
SPORTON International Inc. Page No. : 7 0f 59
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5. Test Result
5.1. Test of 26dB Bandwidth

5.1.1. Measuring Instruments

Item 18 of the table on section 6.

5.1.2. Test Procedures

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

2.Set RBW of spectrum analyzer to 300kHz and VBW to 1000kHz.

3.The 6dB bandwidth is defined as the spectrum width with level higher than 26dB below the peak level.
4.Repeat above 1~3 points for the other channel of the EUT.

5.Calculated the power limit.

5.1.3. Test Setup Layout

o Y ——

Spectrum analyzer EUT

SPORTON International Inc. Page No. : 8 of 59
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5.1.4. Test Result : See spectrum analyzer plots below
Normal Mode
Temperature: 26°C
Relative Humidity: 64 %
Duty cycle of the equipment during the test: 100%

Test Engineer: Bunny Yao

Channel  Frequency 26dB Bandwidth Calculated Power Limit Applied Power Limit

(MHz) (MHz) dBm dBm

36 5180 28.64 18.26 17

40 5200 27.96 18.10 17

48 5240 25.20 18.10 17

52 5260 23.24 27.38 24

56 5280 22.48 27.34 24

64 5320 26.40 25.47 24

149 5745 33.68 33.02 30

153 5765 33.48 32.86 30

161 5805 33.44 30.94 30
SPORTON International Inc. PageNo.  : 9o0f59
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(CH 36) : 5180MHz

FCC ID: H9P2121160
Issued on Sep. 09, 2004

Report No.: F453101
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(CH 48) : 5240MHz
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(CH 52) : 5260MHz
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(CH 56) : 5280MHz

FCC ID: H9P2121160
Issued on Sep. 09, 2004

Report No.: F453101
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(CH 149) : 5745MHz

® *RBW 1 MHz Delta 1 [T1
*VBW 300 kHz -0.85 dB

Ref 20 dBm *Att 30 dB *SWT 500 ms 33.680000000 MHz
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(CH 153) : 5765MHz
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FCC ID: H9P2121160
Issued on Sep. 09, 2004
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(CH 161) : 5805MHz

® *RBW 1 MHz Delta 1 [T1 ]
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Date: 2.SEP.2004 10:34:52
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5.2. Test of Maximum Peak Transmit Power
5.2.1. Measuring Instruments

Item 7 of the table on section 6.

5.2.2. Test Procedures

1. The transmitter output was connected to the Spectrum through an attenuator.
2. Set RBW of spectrum analyzer to 1000kHz and VBW to 3000kHz.
3. Use sample detector mode, span 50MHz and max hold.

4. Use the channel power function of the spectrum analyzer to measure the power.

5.2.3. Test Setup Layout

s Y

Spectrum analyzer EUT

lo
|
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5.2.4. Test Result : See spectrum analyzer plots below
Normal Mode
Temperature: 26°C
Relative Humidity: 64 %
Duty cycle of the equipment during the test : 100%

Test Engineer: Bunny Yao

Channel Frequency Output Power Output Power Limits
(MHz) (dBm) (mWatt) (dBm)

36 5180 16.82 48.08 17.00
40 5200 16.84 48.31 17.00
48 5240 16.58 45.50 17.00
52 5260 18.94 78.34 24.00
56 5280 18.60 72.44 24.00
64 5320 18.49 70.63 24.00
149 5745 18.52 71.12 30.00
153 5765 18.42 69.50 30.00
161 5805 18.95 78.52 30.00

Power Limits:

5150MHz~5250MHz is 17dBm or 26dB bandwidth of Power Limits, whichever is less.
5250MHz~5350MHz is 24dBm or 26dB bandwidth of Power Limits, whichever is less.
5725MHz~5825MHz is 30dBm or 26dB bandwidth of Power Limits, whichever is less.

SPORTON International Inc. Page No. : 16 of 59
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(CH 36) : 5180MHz

®

Ref 20 dBm

FCC ID: H9P2121160
Issued on Sep. 09, 2004

*RBW 1 MHz
*VBW 300 kHz
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*Att 30 dB

Report No.: F453101
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(CH 48) : 5240MHz

®

Ref 20 dBm

FCC ID: H9P2121160
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Marker 1 [T1

/a~dWﬂ~r“~ﬂF"-*Mﬂu_4mmmuuu.~mh~\*,~_~

sl

Center 5.24 GHz

Tx Channel
Bandwidth

(CH 52) : 5260MHz

®

Ref 21.8 dBm

4 MHz/

30 MHz Power

*RBW 1 MHz
*VBW 300 kHz

*Att 30 dB SWT 20 ms

Span 40 MHz PRN

16.58 dBm

Marker 1 [T1 ]
-42.92 dBm
5.290000000 GHz

[ 20 Offdet 1.8 @B
10

-0

/A SR I

-10

/ \

1 sA~*

MAXH | -20 A m.,-w-\/

.o o]

A LVL

Wﬁ’\d\v’

-50

--60

|, CO

Center 5.26 GHz

Tx Channel
Bandwidth

6 MHz/

50 Miz Power

Span 60 MHz FRN

18.94 dBm
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SPORTON LAB.

(CH 56) : 5280MHz

®

Ref 21.8 dBm

FCC ID: H9P2121160
Issued on Sep. 09, 2004

*RBW 1 MHz

*VBW 300 kHz

*Att 30 dB SWT 20 ms

Report No.: F453101

Marker 1 [T1 ]
-42.21 dBm
0000000 GHz

5.3
2.3

20~ Offdet 1.8 BB

10

TN

\

1 sax["10

MAXH | -20

\.\

LVL

70— C0

Center 5.28 GHz 6 MHz/ Span 60 MHz PRN
Tx Channel
Bandwidth 50 MHz Power 18 60 dBRm
(CH 64) : 5320MHz
*RBW 1 MHz Marker 1 [T1 ]
*VBW 300 kHz -44 .51 dBm
Ref 21.8 dBm *Att 30 dB SWT 20 ms 5.350000000 GHz
[ 20 Offdet 1.8 @B
10
[ LA A
" /] ™ [ 2 |
1 sax[10 / \\4‘\
MAXH |-20 Ve v
| _30 r/w LVL
MwMwaWW hv““h;
s i 0 22 TV 4
F-50
60 cO
L _70—C0

Center 5.32 GHz

Tx Channel
Bandwidth

6 MHz/

50 MHz Power

Span 60 MHz PRN

18.49 dBm
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SPORTON LAB.

(CH 149) : 5745MHz

®

Ref 21.8 dBm

FCC ID: H9P2121160
Issued on Sep. 09, 2004

*RBW 1 MHz

*VBW 300 kHz

*Att 30 dB SWT 20 ms

Report No.: F453101

Marker 1

5.775000000 GHz

20~ Offget 1.8 @B

10

ST

\

1 sAa*
MAXH

R

~

A

LVL

Center 5.745 GHz

Tx Channel
Bandwidth

(CH 153) : 5765MHz

®

Ref 21.8 dBm

*Att

6 MHz/

50 MHz Power

*RBW 1 MHz

*VBW 300 kHz

30 dB SWT 20 ms

Span 60 MHz FRN

18.52 dBm

Marker 1 [T1 ]
-12.38

5.775000000

dBm

GHz

[ 20 OF
10

ffet 1.8 @B

LTI

/

\ 1

1 sa*|
MAXH

V{J

N

L

LVL

Center 5.765 GHz

Tx Channel
Bandwidth

6 MHz/

50 MHz Power

Span 60 MHz FPRN

18.42 dBm
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FCC ID: H9P2121160
Issued on Sep. 09, 2004 Report No.: F453101

SPORTON LAB.

(CH 161) : 5805MHz

*RBW 1 MHz Marker 1 [T1 ]
*VBW 300 kHz -43.36 dBm

Ref 21.8 dBm *Att 30 dB SWT 20 ms 5.775000000 GHz

| 20 Offdet 1.8 @B

10 ]

L, //’“ “\\ =
1 sax[ 10 N NN
MaxH |-20 k»”‘MLN/d M

LVL

I

T A
--50

-60 CUO

0 co

Center 5.805 GHz 6 MHz/ Span 60 MHz PRN

Tx Channel
Bandwidth 50 MHz

Power 18.95 dBm
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FCC ID: H9P2121160
Issued on Sep. 09, 2004 Report No.: F453101

SPORTON LAB.

5.3. Test of Peak Power Spectral Density

5.3.1. Measuring Instruments

Iltem 7 of the table on section 6.

5.3.2. Test Procedures

1. The transmitter output is connected to the spectrum analyzer through an attenuator.
2. Set RBW of spectrum analyzer to 1000kHz and VBW to 3000kHz.

3. Use sample detector mode, span 50MHz and trace average of 100 sweeps time

4

Mark peak power and record the power density.

5.3.3. Test Setup Layout

H.J = =

Spectrum analyzer EUT
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FCC ID: H9P2121160
Issued on Sep. 09, 2004 Report No.: F453101

SPORTON LAB.

5.3.4. Test Result : See spectrum analyzer plots below
Normal Mode
Temperature: 24°C
Relative Humidity: 64 %
Duty cycle of the equipment during the test: 100%

Channel Frequency Density Limits
(MHz) (dBm) (dBm)
36 5180 0.79 4dBm
40 5200 0.64 4dBm
48 5240 0.57 4dBm
52 5260 2.62 11dBm
56 5280 2.53 11dBm
64 5320 1.99 11dBm
149 5745 2.38 17dBm
153 5765 2.23 17dBm
161 5805 2.70 17dBm
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% % FCC ID: H9P2121160
Issued on Sep. 09, 2004 Report No.: F453101

SPORTON LAB.

(CH 36) : 5180MHz

% *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 0.79 dBm

C
Ref 20 dBm *Att 30 dB SWT 20 ms 5.183000000 GHz

20

SGL
1

B P T T
B / \

B e WMW -

iiw
QE

--60

--70

-80

Center 5.18 GHz 4 MHz/ Span 40 MHz

Date: 2.SEP.2004 10:57:53

(CH 40) : 5200MHz

% *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 0.64 dBm

Ref 20 dBm *Att 30 dB SWT 20 ms 5.206520000 GHz

20

[, =

E»—n
DM

Ny \

|--50

[--60

70

-80

Center 5.2 GHz 4 MHz/ Span 40 MHz

Date: 2.SEP.2004 10:53:19
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SPORTON LAB.

(CH 48) : 5240MHz

FCC ID: H9P2121160
Issued on Sep. 09, 2004

Report No.: F453101

@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 0.57 dBm
Ref 20 dBm *Att 30 dB SWT 20 ms 5.236440000 GHz
20
Lo [ 2 |
SGL
y
° Wﬁwwmmw‘
/ \
20 / \
PRN
--30
100 |of 10p
™40
l-50
|--60
l--70
-80
Center 5.24 GHz 4 MHz/ Span 40 MHz
Date: 2.SEP.2004 10:52:24
(CH 52) : 5260MHz
@ *RBW 1 MHz Marker 1 [Tl ]
*VBW 3 MHz 2.62 dBm
Ref 21.8 dBm *Att 30 dB *SWT 20 ms 5.254960000 GHz
[ 20— Offpet I aB
[ A |
L10
SGL
1 sa ]
AVG
Lo AN, MR )
/ v L vwv_\ VL
--10
L 20 / \
M \ PRN
L -30 ‘U"v‘“év""j\ I
W00 e 1ob M
i W'\V\.W
|--50
|--60
|--70
Center 5.26 GHz 4 MHz/ Span 40 MHz
Date: 1.NOV.2004 14:38:35
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% % FCC ID: H9P2121160
Issued on Sep. 09, 2004 Report No.: F453101

SPORTON LAB.

(CH 56) : 5280MHz

% *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz

2.53 dBm
Ref 21.8 dBm *Att 30 dB *SWT 20 ms 5.277040000 GHz
20 ffyet = aB
=
-10
SGL
1 sa 1
AVG rx\
A A
S /.«w\.\M_n ALy L \wr\\’lv.)i\u\ on
L 10 / \L\
--20
M‘,\//I '\\ PRN
|30 A 4
MM b 10p WM
o HW
-—-50
--60
--70
Center 5.28 GHz 4 MHz/ Span 40 MHz
Date: 1.NOV.2004 14:39:23

(CH 64) : 5320MHz

@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 1.99 d

.99 Bm

Ref 21.8 dBm *Att 30 dB *SWT 20 ms 5.318240000 GHz

[[20—OffFset Ea o

10

SGL
1 sa
1

AVG

Lo MMMWW AMALAMA
e D A L'y LVL

/ \ )
| \

|--30

-50
|--60
|--70
Center 5.32 GHz 4 MHz/ Span 40 MHz
Date: 1.NOV.2004 14:40:03
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SPORTON LAB.

(CH 149) : 5745MHz

FCC ID: H9P2121160
Issued on Sep. 09, 2004

Report No.: F453101

@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 2.38 dBm
Ref 21.8 dBm *Att 30 dB *SWT 20 ms 5.740680000 GHz
[-20—offhet—t-% B
[ 2 |
10
SGL
1 sAa |
AVG
o u‘I,AJ\J:X‘MM.m PNV,
N v A LVL
| 10 / \
| 20 / \
M,j' \\w PRN
| 20 M| avh
MAM 100 of 10D WM
40
|50
|60
70
Center 5.745 GHz 4 MHz/ Span 40 MHz
Date: 1.NOV.2004 14:40:38
(CH 153) : 5765MHz
% *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz :
Ref 21.8 dBm *Att 30 dB *SWT 20 ms 5.762520000 G
Fo0—offfer—t b
[ A |
10
SGL
1 sa 1
AVG ,.Lx..
Lo Mmu\l/‘@ AN LA NN,
/ M N LVL
|10 / \
|20
MA, \\Q\‘\A" PRN
o paay W M,
100 fof 10p WM
-40
50
L -60
L-70
Center 5.765 GHz 4 MHz/ Span 40 MHz
Date: 1.NOV.2004 14:41:08
SPORTON International Inc. Page No. : 27 of 59
TEL : 886-2-2696-2468 Issued Date : Sep. 09, 2004

FAX : 886-2-2696-2255



% % FCC ID: H9P2121160
Issued on Sep. 09, 2004 Report No.: F453101

SPORTON LAB.

(CH 161) : 5805MHz

% *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 2.70

Ref 21.8 dBm *Att 30 dB *SWT 20 ms 5.801080000 G
[F20—Offpet = [o5=)
[ A ]
10 SGL
1 sAa I
e " AR, | A,
Y w | e
j \\
--20
M "\\“\A\ PRN
B gt W\%
SWH 100 pof 10p b“\«w
l--40
--50
|--60
--70
Center 5.805 GHz 4 MHz/ Span 40 MHz
Date: 1.NOV.2004 14:41:53
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FCC ID: H9P2121160
Issued on Sep. 09, 2004 Report No.: F453101

SPORTON LAB.

5.4. Test of the Ratio of Peak Excursion
5.4.1. Measuring Instruments

Iltem 7 of the table on section 6.

5.4.2. Test Procedures

1. The transmitter output is connected to the spectrum analyzer through an attenuator.
2. Trace 1:Set RBW of spectrum analyzer to 1000kHz and VBW to 3000kHz.

Use peak detector mode, Max-hold and search the peak of trace 1.
3. Trace 1:Set RBW of spectrum analyzer to 1000kHz and VBW to 300kHz.

Use sample detector mode, trace max-hold and search the peak of trace 2

4. The delta limits is 13dB between trace 1 and trace 2 of the peak value.

5.4.3. Test Setup Layout

I—OOH —

[__]
Spectrum analyzer EUT
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FCC ID: H9P2121160
Issued on Sep. 09, 2004 Report No.: F453101

SPORTON LAB.

5.4.4. Test Result : See spectrum analyzer plots below
Normal Mode
Temperature: 24°C
Relative Humidity: 64 %
Duty cycle of the equipment during the test: 100%

Channel Frequency Peak Excursion Limits
(MHz) (dB) (dB)
36 5180 4.16 13
40 5200 4.01 13
48 5240 4.08 13
52 5260 4.11 13
56 5280 3.60 13
64 5320 4.03 13
149 5745 3.64 13
153 5765 3.85 13
161 5805 3.51 13
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% % FCC ID: H9P2121160
Issued on Sep. 09, 2004 Report No.: F453101

SPORTON LAB.

(CH 36) : 5180MHz

% *RBW 1 MHz Marker 2 [T2
*VBW 300 kHz

Ref 20 dBm *Att 30 dB SWT 20 ms
20 Marker
1
= _ X 3
10 Ve S
1 PK AMMMMW
VIEW I\

ﬁt
7

--60

-80

Center 5.18 GHz 4 MHz/ Span 40 MHz

Date: 2.SEP.2004 12:00:07

(CH 40) : 5200MHz

% *RBW 1 MHz Marker 1 [T1
*VBW 3 MHz 1

Ref 20 dBm *Att 30 dB SWT 20 ms 5.20156
20 Marker| 2 [T2 l
1 6. 34 dBm
10 sl 205320h00 cu [ 2 |
o N
VPSRRI WY [FTAY UY T S
TEW d 1\

Lo

o / W\

view | o

:(Zﬁvf’ " " PRN
) e

|40

--50

|--60

--70

-80

Center 5.2 GHz 4 MHz/ Span 40 MHz

Date: 2.SEP.2004 11:58:53
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SPORTON LAB.

(CH 48) : 5240MHz

FCC ID: H9P2121160
Issued on Sep. 09, 2004

Report No.: F453101

(CH 52) : 5260MHz

% *RBW 1 MHz Marker 2 [T2
*VBW 300 kHz 6.45 dBm
Ref 20 dBm *Att 30 dB SWT 20 ms 5 34120000 GHz
20 Marker| 1 [T1 l
1 10|53 dBm
| 10 X 5 10hoo cu- |EN
i ——" e e p——
1 PK M T
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0 fi b
= / \\
TEW [ /
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0 Hnmhmhﬂd
-40
-50
-60
-70
-80
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@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 10.70 dBm
Ref 20 dBm *Att 30 dB SWT 20 ms 5.253800000 GHz
20 Marker| 2 [T2 l
1 6159 dBm
L 10 . e, sl 253920h00 cu- |IEN
P AN

2 sA*

VIEW |
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\

R

|--40
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|--60

70
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2.SEP.2004

11:54:51

4 MHz/

Span 40 MHz

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

: 32 of 59
: Sep. 09, 2004

Page No.
Issued Date



SPORTON LAB.

(CH 56) : 5280MHz

®

Ref 20 dBm

FCC ID: H9P2121160
Issued on Sep. 09, 2004

*RBW 1 MHz D
*VBW 300 kHz
*Att 30 dB SWT 20 ms

Report No.: F453101

Marker 2 T2

dBm
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20 Marker [T l
1 1038 dBm
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(CH 64) : 5320MHz
@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 11.17 dBm
Ref 20 dBm *Att 30 dB SWT 20 ms 5.321480000 GHz
20 Marker| 2 [T2 l
1 7114 dBm
| 10 I N, N Pt 4, 5| 322880h00 cu.|EN
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PR T me (T,
/i \
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2 sA*
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|-—60
L-70
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Date: 2.SEP.2004 11:50:35
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SPORTON LAB.

(CH 149) : 5745MHz

®

FCC ID:

H9P2121160

Issued on Sep. 09, 2004

*RBW 1 MHz
*VBW 300 kHz

Marker 2 [T2 ]

Report No.: F453101

6.94 dBm

Ref 20 dBm *Att 30 dB SWT 20 ms 747 GH
20 Marker| 1 [T1 l
1 1 58 dBm
L 10 - —X - 47283( cu- |IEN
I~ N N
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*VBW 3 MHz 11.59 dBm
Ref 20 dBm *Att 30 dB SWT 20 ms 5.767360000 GHz
20 Marker| Z l
L 1 dBm
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N e W T Sty
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W W
PRN
—-30
|--40
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--70
-80
Center 5.765 GHz 4 MHz/ Span 40 MHz
Date: 2.SEP.2004 11:47:10
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FCC ID: H9P2121160
Issued on Sep. 09, 2004

SPORTON LAB.

(CH 161) : 5805MHz

Report No.: F453101

% *RBW 1 MHz Marker 2 [T2 ]
*VBW 300 kHz 8.89 dBm
Ref 20 dBm *Att 30 dB SWT 20 ms 5.807840000 GHz
20 Marker| 1 ™1 l
- 12(40 dBm
L 10 Sl 807320000 CH “
o WMMM
VIEW o / \
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50
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Center 5.805 GHz 4 MHz/ Span 40 MHz
Date: 2.SEP.2004 11:45:31
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FCC ID: H9P2121160
Issued on Sep. 09, 2004 Report No.: F453101

SPORTON LAB.

5.5. Test of Band Edges of the Operating Frequency

5.5.1. Measuring Instruments

Item 9 of the table on section 6.

5.5.2. Test Procedures

1. The transmitter is set to the lowest channel.

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

3. Set both RBW and VBW of spectrum analyzer to 1000KHz and 300Hz with convenient frequency span
including 100MHz bandwidth from lower band edge.

4. The lowest band edges emission was measured and recorded.

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

5.5.3. Test Result

Test Result in lower band (Channel 01) : PASS
Test Result in higher band(Channel 11) : PASS
SPORTON International Inc. Page No. : 36 of 59
TEL : 886-2-2696-2468 Issued Date : Sep. 09, 2004

FAX : 886-2-2696-2255



SPORTON LAB.

5.5.4. Note on Band edge Emission

FCC ID: H9P2121160
Issued on Sep. 09, 2004

( For Operating Frequency in 5.15~5.35GHz )

(A) Left Edge

Report No.: F453101

The band edge emission plot shows 50.26dB delta between carrier maximum power and local maximum

emission in the restricted band.

CHO1 Carrier power Delta The maximum field Limit Marain
strength strength in restrict band 9
(dB 1 V/m) (dB) (dB 1 V/m) (dB 1 V/m) (dB)
96.68 50.26 44.27 54.00 -9.73

(B) Right Edge

The band edge emission plot shows 48.97dB delta between carrier maximum power and local maximum

emission in the restricted band

CHO8 Carrier power Delta The maximum field Limit Marain
strength strength in restrict band 9
(dB £ VIm) (dB) (dB 1 V/m) (dB £ V/m) (dB)
91.5 48.97 39.38 54.00 -14.62

* 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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% % FCC ID: H9P2121160
Issued on Sep. 09, 2004 Report No.: F453101

SPORTON LAB.

(CH 36) : 5180MHz

@ *RBW 1 MHz Marker 2 [T1 ]
*VBW 300 Hz 2. ,

Ref 20 dBm *Att 30 dB SWT 840 ms
20
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Date: 2.SEP.2004 12:18:00
(CH 64) : 5320MHz
@ *RBW 1 MHz Marker 2 [T1 ]
*VBW 300 Hz -52.09 dBm
Ref 20 dBm *Att 30 dB SWT 840 ms 5.356400000 GHz
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.
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Date: 2.SEP.2004 12:22:48
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FCC ID: H9P2121160
Issued on Sep. 09, 2004 Report No.: F453101

SPORTON LAB.

5.6.
( For Operating Frequency in 5.725~5.825GHz )

(A)Left Edge
Spurious Maximum EIRP outside Band edge Limit Margin
(MHz) (dBm) (dBm) (dB)
5724.70 -20.23 -17 -3.23
5714.50 -36.90 -27 -9.90

(B) Right Edge

Spurious Maximum EIRP outside Band edge Limit Margin
(MHZz) (dBm) (dBm) (dB)
5825.16 -25.85 -17 -8.85
5838.08 -43.25 -27 -16.25
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FCC ID: H9P2121160
Issued on Sep. 09, 2004 Report No.: F453101

5.7. Test of Spurious Radiated Emission

5.7.1. Measuring Instruments

Please reference item 8~19 in chapter 6 for the instruments used for testing.

5.7.2. Test Procedures

1.
2.
3.

10.

11.

Configure the EUT according to ANSI C63.4.

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

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

Power on the EUT and all the supporting units.

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

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

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

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

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

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

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

measured in average mode again and reported.
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5.7.3. Test Setup Layout
Rx Antenna
—o+H-H—[: T
EUT 4 meters

___f _____ | |
¢——— 3 meters — 1 meter

' ovolt S

Turn Table
Spectrum Analyzer
Test Receiver - oc

:I_
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5.7.4. Test Results and Limit

Note:

FCC ID: H9P2121160
Issued on Sep. 09, 2004

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

Report No.: F453101

Test Mode 5805MHz Temperature 25deg.C
. Tested By Steve Chen
Freq. Range 30MHz~1GHz Humidity 63%
(A) Polarization: Horizontal
Over Limit Bead Probe Cable Preanp Ant Table
Freg Lewel Limit Line Lewel Factor Loss Factor Bemark Pos Pos
MH=z dBuV/m dB dBuW/m dBu’ dE dB dbB CIn deog
1 10&6.670 20.45 -12.058 43 50 45 53 Q.97 l.824 Z7.89 Peak -—-= -—
E 166,340 E3.88 -19.6E 43.E50 36.03 13.z9 £.33 E7.77 Peak et et
3 19%.660 E7.87 -15.93 43_.E50 36.93 1E5.77 Z.E57 E7.70 Peak R et
1 Ze&k_800 38.10 -7.590 d46.00 43.84 1z.77 .93 z7.44 Peak -— -—-
E B3E.800 3E.87 -13.13 46.00 324.44 F1.83 E.E3 EZB.63 Peak et ==
3 05 800 34,21 -11.79 4&.00 35.31 Z1.83 E.36 ZB_E9 Peak pot=te vl
(B) Polarization: Vertical
Ower Limit Bzad Probe Cable Preanp Ant. Table
Fregq Lewel Limit Line Lewel Factor Loss Factor Pemark Pos Pos
MH=z dEuV/m dE dBEuV/m dBEuy dE dE dE CIn deg
1 23230 3IE.B8 7.1 40.00 47.64 1E_Z9 0.%9 E8.04 Peak 17 121
E 99,020 E4_320 -19.E0 43.E50 41_49 5.95 1.76 E7.90 Peak et et
3 12790 EZ26.94 -1&6.56 43_50 40.34 1z2.33 £.11 E7.84 Peak R vl
1 &5 600 3Z.1le -13.84 46.00 35.64 EZE0.60 4. 65 EB.73 Peak -—-= -—-
E E3E. 000 31.94 -14.06 46.00 33.8E El.84 E.EE EB.64 Peak et =
3 looo_ooo  30.1% -E3.81 E4.00 Z8.80 E3.90 E.69 EB.EZ0 Peak R el
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FCC ID: H9P2121160
Issued on Sep. 09, 2004 Report No.: F453101

SPORTON LAB.

Test Mode 5180MHz Temperature 25deg.C
Freq. Range 1GHz~40GHz Humidity 63%

Tested By Steve Chen

(A) Polarization: Horizontal

Ower Limit Bzad Probe Cable Preanp Ant. Table

Fregq Lewel Limit Line Lewel Factor Loss Factor Pemark Pos Pos

MHz dBEuV/m dE dEuW m dBul’ dE dE dE CIL deg

1 looo_ooo 41,28 -1Z.74 E4_00 EB.7E E3.80 1.11 4E.40 Awerage -—-= -—-

E 1332_000 41.70 -1Z.30 E4_00 5811 EZ4.77 1.35 4E_.53 Awerage et et

3 leggg_ 000 38.58 -15.44 E4_00 5377 EL.88 1.85 4E.64 Awerage R vl

1 3604_ 000 4130 -12.70 E54.00 E0O.94 31.6E £.08 43.34 Awverage -—- -—-

Z 4362 000 44_ 14 -9.85 E4.00 EZ2.89 33.3EF Z.53 44_.40 Awverage et St

3 4374 _ 000 4514 -2.8&6 £E4.00 EI_EE 3357 £.81 44.49% Average R el
(B) Polarization: Vertical

Over Limit Bzad Probe Cable Preamp int Tahle

Fregq Lewel Limit Line Lewel Factor Los=s Factor Bemark Pos Pos

MHz dBuV/m dB dBuV,/m dBur dbB dB dbB CIn deg

1 13z&.000 40.57 -13.43 E4.00 L7 00 24 7% 1.235 42 L2 Awverage == -—-
1238.000 45.57 -8.43 E£4.00 59.64 27.11 1.52 4Z.70 Average 10& Z15
3 2396000 43.2Z -10.78 E£4.00 55.35 28.16 1.73 4E.6Z Awverage ot et

)

Remark: Spurious on higher frequency band, the emission emitted by the EUT is too low
to be measured.
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FCC ID: H9P2121160
Issued on Sep. 09, 2004

Report No.: F453101

Test Mode 5240MHz Temperature 25deg. C
. Tested By Steve Chen
Freq. Range 1GHz~40GHz  |Humidity 63%
(A) Polarization: Horizontal
Ower Limit Bead Proke Cable Preamp Ant.  Table
Fregq Lewel Limit Line Lewel Factor Loss Factor Bemark Pos Pos
MH= dBuV/m dE dBuV/m dEuW dE dE dE CIl deg
1 1334.000 45.856 -8.14 E4.00 EZ. 28 E4.77 1.38 4Z_ 54 Average -—= -—-
E 1E9&6.000 38.86 -15.14 E54.00 54.36 EE_6L 1.51 4 6 Average et P
3 leggz. 000 38.69 -15.31 E4.00 E3.92 EE_EE 1.54 4Z_63 Average pieda vty
1 2592 000 41 62 -1E.37 E4.00 E1.2& 321.80 Z.10 43332 Awerage -—= -—-
Z 4366 000 46.12 -7.85 54.00 54.55 33.55 2.47 d4d4.48 Average P S
1 5134_000 53.02 -E0.%8 T4.00 &1.31 33.83 2.50 dd4_ 62 Peak - -
E El34.000 40.594 -13.06 E4.00 4373 33.83 .50 44_ 62 Awerage el it
2 El7z._000 E3I_ 42 -E0.E2 74,00 gl.&61 33.89 Z2.E57 44_&L5 Peak R Al
4 517z.000 4l1.44 -12.56 52.00 43.53 33.89 Z2.57 d44_65 Average reciey et
(B) Polarization: Vertical
Over Limit Bzad Probe Cable Preawp Aint Table
Fregq Lewel Limit Line Lewel Factor Loss Factor PRemark Pos Pos
MH= dBuV/m dBE dBEuv/ m dBEuw dE dE dE CIL deg
1 1933 000 4413 -9.87 5E4.00 58 E0 z27.11 1.52 4E2.70 Awverage -—- -—-
E £334.000 4Z.97 -11.03 E4_.00 E5. 31 E7.93 1.70 4E.63 Awverage et et
3 404000 42.33 -11.67 E4.00 EE. 04 E8.18 1.72 4E.6E8 Awerage ot el
1 491&. 000 47 7E -&6.F8 E4.00 E&.F74 33_44 £.48 44.44 Awverage 10E 1&l
1 El4F.000 E8.6EF -15.38 74.00 £E&6.87 33.84 £.53 44. 6F Peak -—-= -—-
E El4F._ 000 48 58 -7.4F E4.00 E4.83 33.84 £.53 d44.6EF Average et et

Remark: Spurious on higher frequency band, the emission emitted by the EUT is too low

to be measured.
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SPORTON LAB.

Test Mode 5260MHz Temperature 25deg.C
Freq. Range 1GHz~40GHz Humidity 63%

Tested By Steve Chen

(A) Polarization: Horizontal

Over Limit Bead Probe Cable Preamp Ant  Table
Freq Level Limit Line Lewel Factor Loss Factor Bemark Po= Pos=s
MH=z dBuV/m dBE dBu¥W/m dEwuatr dE dE dE CIn deg

1004.000 38.06 -15.94 E£4 .00 E55.52 23.82 1.12 42.40 Awerage -— -
1326.000 46.09 -7.91 E£4.00 £2.52 24.75 1.35 47 53 Awerage s e
1662.000 38.00 -16.00 E£4.00 E53.23 25.86 1.54 42 63 Awerage -— -
490%. 000 46.06 -7.94 54.00 5458 33.47 2.459 44.43 Average -— S
El66.000 E53.78 -20.22 74.00 ©1.97 33.88 2.57 44.64 Peak s s
El66.000 41.94 -12.06 54.00 50.13 33.88 2.57 44 €4 Lverage s =l

M = WM

(B) Polarization: Vertical

Ower Limit Bead Probe Cable Preaup int Table

Freq Lewel Limit Line Lewsl Factor Loss Factor Bemark Pos Pos

MH=z dBEuV/m dE dBuV/m dBEut’ dE dE dE CIn deg

1 199&.000 44 .47 -3.58 EL4.00 SB. 51 Z7.10 1.51 4E.70 RAwerage -—= -—=
z Z3IZIE.000 40.84 -13.1& E4.00 EBI.7?7 Z7.393 1.71 4E.63 Awerage St A
3 Z390.000 42.94 -11.0& E4.00 EE.70 Z28.14 1.7 4Z.62 hAwerage e ooty
1 Eleg.000 E52.06 -14.94 74.00 &7.2Z5 33.88 .57 44_64 Peak -—= —-——=
z Eleg.000 46.6% -7.31 &54.00 54.853 33.88 .57 44 64 Average 105 1es

Remark: Spurious on higher frequency band, the emission emitted by the EUT is too low

to be measured.
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FCC ID: H9P2121160
Issued on Sep. 09, 2004

Report No.: F453101

Test Mode 5320MHz Temperature 25deg. C
. Tested By Steve Chen
Freq. Range 1GHz~40GHz  |Humidity 63%
(A) Polarization: Horizontal
Ower Limit Bzad Probe Cable Preanp Ant. Table
Fregq Lewel Limit Line Lewel Factor Loss Factor Pemark Pos Pos
MHz dBEuV/m dE dEuW m dBul’ dE dE dE CIL deg
1 lo0o.000 43,38 -10.0z 5400 £1.47 EZ3.80 1.11 4E.40 Awverage -—- -—-
E 1332_000 4FZ.35 -11.65 E4_00 E8.76 E4.77 1.35 4E_.53 Awerage et et
3 lgg0_ 000 38.99 -15.01 E4_00 54 F3 EE.85 1.54 4E_.63 Awerage R vl
1 ZE20_000 41.71 -1E.2% E4.00 E51.33 31.E58 .12 43.3f% Awerage -—— -—-
E 4348 000 4&.5%9 -7.41 E4_00 EE5_10 33.E51 £.45 44_47 Awerage et et
1 Elgd_ 000 E4.75 -19.E5 74.00 g2.94 33.88 .57 d44_&4 Peak -—-= -—=
Z Lled_00O0 4447 -92.L53 E4.00 LE. 65 33.88 Z2.57 44_g54 Average == ==
(B) Polarization: Vertical
Ower Limit Bead Probe Cable Preamp Ant Table
Freq Lewel Limit Line Lewel Factor Loss Factor Bemark Pos Pos
MHz dBEu¥,/ m dE dBuV/m dBEu¥ dE dE dE CIn deg
1 looo.oo0 46.35 -7.65 E4.00 &3.84 Z3.80 1.11 4Z.40 Awerage -—= -—=
Z 1338 000 44,34 -2_.86 E4_00 EL2.41 2711 1.5z 42.70 Awerage = ==
3 Z3g6.000 4F.17 -11.83 E4.00 EE.11 E7.97 1.72 4Z.63 Awerage R bty
1 2E98.000 41,18 -1Z.8F E4.00 E0.E81 Z21.60 £.10 43.33 Average -—-= -—-
1 ElEg.000 E9_E2 -14.78 74.00 &7.43 3387 £.56 d44_64 Peak -—= -—=
E El5g.000 47.42 -6.58 E4.00 EE. 63 33.87 .56 d44_ 564 Awverage 109 233
3 &78E.000 45_57 -8.43 E4.00 EE.73 3E.11 £.87 45,14 Awerage it vty

Remark: Spurious on higher frequency band, the emission emitted by the EUT is too low

to be measured.
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FCC ID: H9P2121160
Issued on Sep. 09, 2004

Report No.: F453101

Test Mode 5745MHz Temperature 25deg.C
. Tested By Steve Chen
Freq. Range 1GHz~40GHz Humidity 63%
(A) Polarization: Horizontal
Over Limit Bzad Probe Cable Preamp Ant.  Table
Fregq Lewel Limit Line Lewel Factor Loss Factor PRemark Pos Pos
MHz dBuV,/m dE dEuW m dBul’ dE dE dE CIL deg
1 looo_ooo 44 73 -3 F7 E4.00 gE.Z2 E3_EO 1.11 4E.40 Peak -—-= -
z laoo_000 3I0.63 -E3.37 L4 00 48 1z E3Z_80 1.11 4Z_40 Average = S
3 13E6_000 48.0% -z5.%1 74.00 &4.52 E4.75 1.35 4E.E53 Peak R et
4 13E6.000 41.9% -1Z.01 E4.00 Eg. .42 E4_75 1.358 4E.E53 Awverage bt ot
5 lgg8._ 000 38.3% -15.61 E4.00 E3. &0 EE_E88 1.858 4E.64 Awverage -—-= -
1 4352000 45,05 -7.35 54,00 E&4.80 33,30 Z2.54 44.39 Average - -
1 E17E_000 E2.89E5 -z0.0E5 74.00 &E2.14 3232.89 Z.E7 d44_.&L5 Peak -—= -—=
E El17z_000 4E.08 -11.%F E54.00 E0O_z7 33.89 .87 44_65 Average et et
(B) Polarization: Vertical
Ower Limit Bzad Probe Cable Preanp Ant. Table
Freq Lewel Limit Line Lewel Factor Loss Factor Pemark Dos=s Das
MHz dBEuV/m dE dEuW/m dBul’ dE dE dE CIL deg
1 13g6.000 4E.71 -11.8% E4.00 E55.14 E4.75 1.35 42 53 Averagse -—-= -—=
E 1295000 44.84 -5.1& E4.00 E58.23 E7.10 1.51 42.70 Averags et P
3 Z396.000 44.68 -9.32 E4.00 E57.41 E8.16 1.73 42_6F Average R vty
1 4536E2.000 4&.52 -T7.48 EL4.00 E£5.07 33032 2.53 4d4.40 Average - -
E 4347 000 45.78 -T7.Ef E54.00 EE_EZ3 33.E0 .45 44 48 Awverage et et
1 Eleg. 000 E2.01 -14.%9 74_00 &7.Z0 33.88 .57 d44.64 Peak -—= -—-
E Elgg. 000 47.00 -7.00 G&54_00 EE.1% 33.88 .57 d44.64 Awerage lo0s 21

Remark: Spurious on higher frequency band, the emission emitted by the EUT is too low

to be measured.
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FCC ID: H9P2121160
Issued on Sep. 09, 2004

Report No.: F453101

Test Mode 5805MHz Temperature 25deg. C
. Tested By Steve Chen
Freq. Range 1GHz~40GHz  |Humidity 63%
(A) Polarization: Horizontal
Over Limit Bzad Probe Cable Preanp Ant. Table
Fregq Lewel Limit Line Lewel Factor Loss Factor PRemark Pos Pos
MHz dBEuV/m dE dEuW m dBul’ dE dE dE CIL deg
1 looo. 000 42,48 -11.52 E&54.00 55,97 z3.80 1.11 4Z.40 Average -—- -—-
E 1332_000 45.11 -2.8% E£4.00 B1.E5E Z24.77 1.38 4E.E53 Awverage et et
3 lggg_ 000 382.4% -15.51 E&4.00 E53.70 EZ5.88 1.88 4Z.64 Awverage R vl
1 El174_ 000 EE.29% -18.71 74.00 &3.48 33_89 £.87 44_.65 Peak -—-= -—-
E E174_ 000 43 47 -10.E58 E54.00 El.&61 33.83 .87 44_65 Awerage et et
(A) Polarization: Vertical
Ower Limit Bzad Probe Cable Preanp Ant. Table
Freq Level Limit Line Lewel Factor Loss Factor PRemark Pos Pos
MHz dBEuV/m dE dBu¥ m dBul’ dE dE dE CIL deg
1 looo.ooo  41.%0 -12.10 E4.00 E59.33 Z23.80 1.11 4E.40 Awerage -—-= -—-
z 1338._000 44.38 -3.0z E&4.00 E5.05 z27.11 1.582 4E.70 Awerage == =
3 Ze70_000 44.41 -2.5% E4.00 E&.10 Z95.04 1.28 4E.71 Awerage R vl
1 Elg4_ 000 E2.14 -15.85 7400 6&6.33 33.88 .87 44_.64 Peak -—-= -—-
z Lled_ 000 45 72 -T7.28 L5400 L5431 3388 2.57 44 64 Average 105 1l&3

Remark: Spurious on higher frequency band, the emission emitted by the EUT is too low
to be measured.
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5.7.5. Photographs of Radiated Emission Test Configuration
® The photographs show the configuration that generates the maximum emission.

FRONT VIEW
REAR VIEW
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FCC ID: H9P2121160
Issued on Sep. 09, 2004 Report No.: F453101

SPORTON LAB.

5.8. Test of Frequency Stability

5.8.1. Measuring Instruments

Item 9 of the table on section 6.

5.8.2. Test Procedures

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

2. Set RBW of spectrum analyzer to 10kHz and VBW to 10kHz.

3. Use peak detector mode, Max-hold and search the peak of trace 1.

4. The test extreme voltage is, according to 2.1055(d)(1), is to change the primary supply voltage from 85
to 115 percent of the nominal value

5. Extreme temperature rule is, according to 2.1055(a)(1), -30°C~50C.

5.8.3. Test Setup Layout

—
I:oo = |IZI

Spectrum analyzer

Oven
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FCC ID: H9P2121160
Issued on Sep. 09, 2004

5.8.4. Test Result : See spectrum analyzer plots below
Modulation Type: Un-Modulated Carrier (CW)

Temperature: 26°C

Relative Humidity: 64 %

Duty cycle of the equipment during the test: 100%

Temperature vs. Frequency Stability

Report No.: F453101

Temperature Measurement Frequency (MHZz)
(C) 5240.00 5320.00 5805
-30 5239.9690 5319.9690 5804.9670
-20 5239.9660 5319.9670 5804.9660
-10 5239.9630 5319.9620 5804.9630
0 5239.9560 5319.9540 5804.9530
10 5236.9480 5319.9510 5804.9470
20 5239.9410 5319.9430 5804.9460
30 5239.9470 5319.9480 5804.9480
40 5239.9550 5319.9530 5804.9540
50 5239.9580 5319.9580 5804.9580
Max. Deviation (KHz) -31.0 -31.0 -33.0
Max. Deviation (ppm) -5.92 -5.83 -5.68
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Issued on Sep. 09, 2004 Report No.: F453101
SPORTON LAB.
Voltage vs. Frequency Stability
Voltage Measurement Frequency (MHz)
(V) 5240.00 5320.00 5805
126.50 5239.9560 5319.9540 5804.9530
110.00 5239.9410 5319.9430 5804.9460
93.50 5239.9550 5319.9530 5804.9540
Max. Deviation (MHz) -44.0 -46.0 -46.0
Max. Deviation (ppm) -8.40 -8.65 -7.92
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FCC ID: H9P2121160
Issued on Sep. 09, 2004 Report No.: F453101

5.9. Test of AC Power Line Conducted Emission

5.9.1. Measuring Instruments

Please reference item 1~7 in chapter 6 for the instruments used for testing.

5.9.2. Test Procedures

1.

Configure the EUT according to ANSI C63.4.

2. The EUT has to be placed 0.4 meter far from the conducting wall of the shielding room and at least
80 centimeters from any other grounded conducting surface.
3. Connect EUT to the power mains through a line impedance stabilization network (LISN).
All the support units are connected to the other LISNs. The LISN should provides 50uH/500hms
coupling impedance.
5. The frequency range from 150 KHz to 30 MHz was searched.
Use the Channel & Power Controlling software to make the EUT working on selected channel and
expected output power, then use the “H” Patter Generator software to make the supporting
equipments stay on working condition.
7. Set the test-receiver system to Peak Detect Function and Specified Bandwidth with Maximum Hold
Mode.
8. The measurement has to be done between each power line and ground at the power terminal for
each RF channel. Only one RF channel has to be investigated since this test is independent with the
RF channel selection.
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SPORTON LAB.
5.9.3. Test Result of Conducted Emission
Test Mode Mode 1

Tested By Brian Lin

Temperature / Humidity 27 deg. C/ 44%

Line to Ground

Over Limit Bead LISN Cable
Freq Lewel Limit Line Lewvel Factor Loss Remark

MH= dBulr dB dBulr dBul de de
1 @0._1500000 45.46 -20.54 &6_00 d45_ 35 0.10 o.01 Qp
2 0_1500000 19%_. 52 -36.48%8 G6_00 19_ 41 0._10 0.01 Average
3 E0.1648210 43 26 -21_96 &H_Z22 43 15 0_10 0.0l Qp
4 0_16d8210 15.47 -39%_76 A6B5_22 15_36 0._10 0.01 Average
5 E0._189%21660 45 68 -1%_39 &4 07 45_57 0.10 o.01 Qp
& E0_1%921660 3F3.77 -20.30 B54_07 3I3_66 0._10 0.01 Average
T EO_22T2570 3IB_13 -24 .42 &2.55 38_02 0_10 0.0l Qp
& 0_2272570 14 30 -38.25 AH2. 55 14 19 0._10 0.01 Average
9 @0.2498060 37.31 -24. 4% &1.T6 37_20 0.10 o.01 Qp
i0 E0. 2498060 27.45 -24_31 51.T76 2734 0._10 0.01 Average
11 = F.010 30.08 -25_9%2 56.00 29 %87 0.1% o.05% Qp
1z 3_010 T7.2% -38.75 46_00 T.04 0.16 0.05% Average

Neutral to Ground

Over Limit Read LISN Cable
Freq Lewvel Limit Line Lewvel Factor Losz Eemark

MH= dBul de dBu¥ dBEulr de de
1 0.1564950 1662 -32.03 65_.65% 16_01 o_10 0.01 Average
2 E0_1564950 44 51 -21.14 &5_.65 44 40 o_10 o_01 QP
3 E0.1894460 4644 -17 62 64 06 3633 0_10 o_01 0P
4 E0.1894460 34_21 -19 85 5Hd 06 34 10 o_10 0. 01 Average
5 E0.1899130 33_10 -20_.94 hd4 04 32 99 o_10 0.01 Average
& E0_1899130 46_52 -17.5%2 &4_04 46 41 o_10 o_01 QP
T E0.2165530 38_98 -23.97 &2_95% 38 87 0_10 o_01 0P
8 0_2165530 12 20 -40.75 Bz2_95 12 0% o_10 0. 01 Average
2 E0.2496500 37_87 -23.90 17T 37.76 o_10 o_01 0P
i0 E0_2496500 27.45 -24.32 &B1_ 17 27.34 o_10 0. 01 Average
11 (= 2.188 3ID_39 -25_61 5H6_00 30.25 0_10 o_04 0P
1z 2_188 &_62 -39 38 4. 00 6.48 o_10 0. 04 Average
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5.9.4. Photographs of Radiated Emission Test Configuration
® The photographs show the configuration that generates the maximum emission.

Mode 1
FRONT VIEW
REAR VIEW
SPORTON International Inc. Page No. : 55 of 59
TEL : 886-2-2696-2468 Issued Date : Sep. 09, 2004

FAX : 886-2-2696-2255



FCC ID: H9P2121160
Issued on Sep. 09, 2004 Report No.: F453101

SPORTON LAB.

SIDE VIEW
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5.10. Antenna Requirements

5.10.1.

5.10.2.

Standard Applicable
47 CFR Part15 Section 15.203:

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device.
47 CFR Part15 Section 15.407 (a):

For 5150MHz~5250MHz : If transmitting antennas of directional gain greater than 6 dBi are used, both the
peak transmit power and the peak power spectral density shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi. Device shall use a transmitting antenna that is an integral

part of the device.

For 5250MHz~5350MHz / 5470MHz~5725MHz : If transmitting antennas of directional gain greater than 6
dBi are used, both the peak transmit power and the peak power spectral density shall be reduced by the

amount in dB that the directional gain of the antenna exceeds 6 dBi.

For 5725MHz~5825MHz : If transmitting antennas of directional gain greater than 6 dBi are used, both the
peak transmit power and the peak power spectral density shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi. However, fixed point-to-point U-NII devices operating in this
band may employ transmitting antennas with directional gain up to 23 dBi without any corresponding
reduction in the transmitter peak output power or peak power spectral density. For fixed, point-to-point
U-NII transmitters that employ a directional antenna gain greater than 23 dBi, a 1 dB reduction in peak
transmitter power and peak power spectral density for each 1 dB of antenna gain in excess of 23 dBi would
be required. Fixed, point-to-point operations exclude the use of point-to-multipoint systems,
omnidirectional applications, and multiple collocated transmitters transmitting the same information. The
operator of the U-NII device, or if the equipment is professionally installed, the installer, is responsible for

ensuring that systems employing

high gain directional antennas are used exclusively for fixed, point-to-point operations.

Antenna Connected Construction
The antenna connector is U.FL.
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Report No.: F453101

. . Calibration
Items Instrument Manufacturer Model No. Serial No. Characteristics Date Remark
. Conduction
1 EMC Receiver R&S ESCS 30 100174 9 KHz —2.75 GHz | Feb. 16, 2004 (CO04-HY)
Conduction
2 LISN MessTec NNB-2/16Z 2001/004 9 KHz — 30 MHz | Jun. 09, 2004 (CO04-HY)
LISN Conduction
3 (Support Unit) MessTec NNB-2/16Z 99041 9 KHz -30 MHz | Apr. 27, 2004 (CO04-HY)
. Conduction
4 EMI Filter LINDGREN LRE-2030 2651 <450 Hz N/A (CO04-HY)
Conduction
5 RF Cable-CON UTIFLEX 3102-26886-4 CB044 9KHz~30MHz Apr. 21, 2004 (CO04-HY)
3m Semi Anechoic 30MHz~1GHz Radiation
6 Chamber SIDT FRANKONIA SAC-3M 03CHO03-HY 3m Jun. 21, 2004 (03CH03-HY)
Radiation
7 Spectrum analyzer R&S FSP30 100023 9KHZ~30GHz Aug. 02, 2004 (03CHO03-HY)
B Radiation
8 Amplifier HP 8447D 2944A09072 100KHz — 1.3GHz | Nov. 05, 2003 (03CHO3-HY)
- Radiation
9 Biconical Antenna | SCHWARZBECK VHBB 9124 301 30MHz —200MHz | Jul. 28, 2004 (03CHO03-HY)
Radiation
10 Log Antenna SCHWARZBECK VUSLP 9111 221 200MHz -1GHz Jul. 28, 2004 (03CHO03-HY)
Radiation
11 RF Cable-R03m Jye Bao RG142 CB021 30MHz~1GHz Dec. 03, 2003 (03CHO03-HY)
- Radiation
12 Amplifier MITEQ AFS44 849984 100MHz~26.5GHz | Mar. 26, 2004 (03CHO3-HY)
Radiation
13 Horn Antenna EMCO 3115 6821 1GHz — 18GHz Apr. 19, 2004 (03CHO3-HY)
Radiation
14 Turn Table HD DS 420 420/650/00 0 ~ 360 degree N/A (03CHO3-HY)
Radiation
15 Antenna Mast HD MA 240 240/560/00 Tm-4m N/A (03CHO03-HY)
Radiation
16 Horn Antenna Schwarzbeck BBHA9170 154 18GHz~40GHz Jun. 09, 2004 (03CHO3-HY)
Radiation
17 RF Cable-HIGH Jye Bao RG142 CB030-HIGH 1GHz~29.5GHz | Dec. 05, 2003 (03CHO03-HY)
% Calibration Interval of instruments listed above is one year.
SPORTON International Inc. Page No. : 58 of 59
TEL : 886-2-2696-2468 Issued Date : Sep. 09, 2004

FAX : 886-2-2696-2255




SPORTON LAB.

FCC ID: H9P2121160
Issued on Sep. 09, 2004

Report No.: F453101

Items Instrument Manufacturer Model No. Serial No. Characteristics Calg):(:lon Remark
18 |Spectrum analyzer R&S FSP7 838858/014 9KHZ~7GHZ | Sep. 02, 2004 | Conducted
(THO1-HY)
Conducted
19 Power meter R&S NRVS 100444 DC~40GHz Jun. 15,2004 | HEIESS
Conducted
20 Power sensor R&S NRV-Z55 100049 DC~40GHz Jun. 15, 2004 (THO1-HY)
Conducted
21 Power Sensor R&S NRV-Z32 100057 30MHz-6GHz Jun. 15, 2004 (THO1-HY)
22 | AC power source HPC HPA-500W HPA-9100024 AC 0~300V Jun. 16, 2004 (C:T"’j‘g;‘f_tﬁi
23 | AC power source GW. GPC-6030D C671845 DC 1V~60V | Nov. 06, 2003 8?;‘5’;“,’}@")
Temp. and Conducted
24| midity Chamber KSON THS-C3L 612 N/A Oct. 01,2003 | 1i54"Ho)
25 | RF CABLE-1m Jye Bao RG142 CB034-1m 20MHz~7GHz | Jan. 01, 2004 | Conducted
(THO1-HY)
26 | RF CABLE-2m Jye Bao RG142 CB035-2m 20MHz~1GHz | Jan. 01,2004 | Conducted
(THO1-HY)
% Calibration Interval of instruments listed above is one year.
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