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Report No. : FR4D1706

1. General Description of Equipment under Test

1.1. Applicant

Unitech Co., Ltd.

3F, No. 236, Shinsu 2nd Rd., Neihu Chiu, Taipei, Taiwan 114, R.O.C.

1.2 Manufacturer

Askey Computer Corp.

10F, No. 119, CHIENKANG RD., CHUNG-HO, TAIPEI, TAIWAN, R.O.C.

1.3 Basic Description of Equipment under Test

1.4 Feature of Equipment under Test

Equipment : PDA
Trade Name : Unitech
Model No. : PA970
FCCID : HLEPA970
Power Supply Type : Switching

AC Power Cord

: AC 120V, Non-shielded ,1.2meter,2pin

Product Feature & Specification

Type of Modulation

802.11b:CCK(11Mbps),DQPSK(5.5Mbps)
DQPSK(2Mbps),DBPSK(1Mbps)
BT: GFSK

802.11b: 11 Channels

2. Number of Channels BT: 79 Channels
3. Frequency Band 2.4GHz~2.4835GHz
. 802.11b: 2412MHz+(n-1)*5MHz, n=1~11
4.  Carrier Frequency of each channel BT 2402MHz+n*1MHz, n=0~78
) 802.11b: 5MHz
5.  Channel Spacing BT- 1MHz
6. Maximum Output Power to Antenna 802.11b: 16.73 dBm
(Normal Condition) BT -2.17 dBm
7. Type of Antenna Connector [-PEX
8. Antenna Type PIFA
9. Antenna Gain 0 dBi
10. Function Type Transmitter Transceiver |V
11. Duty Cycle N/A
12, Basic function of product With Wireless LAN and BT for data networking

applications

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

FCCID : HLEPA970
Page No. 11 0of 55
Issued Date : Jan. 06, 2004
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2 Test Configuration of Equipment under Test

2.1 Test Manner

a. The EUT has been associated with peripherals pursuant to ANSI C63.4-2003 and configuration
operated in a manner tended to maximize its emission characteristics in a typical application.

b. For spurious emission below 1GHz, only one channel of each application was tested because it is not
related to channel selection.

c. The EUT is programmed to transmit signal continuously for all testings.
Frequency range investigated: conduction 150 kHz to 30 MHz, radiation 30 MHz to 25000MHz.
The co-location for WLAN and BT was checked for Radiated Emission.

2.2 Test Mode

Application 802.11b BT
Mode 1: Tx_CHO01_2412 MHz Mode 4: Tx_CHO00_2402 MHz
Mode 2: Tx_CHO06 2437 MHz Mode 5: Tx_CH39 2441 MHz
Radiated Emission
Mode 3: Tx_CH11_2462 MHz Mode 6: Tx_CH78 2480 MHz
Mode 7: WLAN CHO06 2437 MHz + Bluetooth CH00 2402 MHz
Conducted Emission [Mode 1: PCS1900 Idle + WLAN + Mode 2: PCS1900 Idle + Bluetooth+
ACTIVESYNC ACTIVESYNC
SPORTON International Inc. FCC ID : HLEPA970
TEL : 886-2-2696-2468 Page No. : 2 0f 55

FAX: 886-2-2696-2255 Issued Date : Jan. 06, 2004
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2.3 Connection Diagram of Test System

W

EUT

Adapter

2.4 Ancillary Equipment List

N/A

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

The programmed RF Utility is either installed in EUT or Notebook to provide channel selection, power level,
data rate and the application type. RF Utility can send transmitting signal for all testings.

SPORTON International Inc. FCC ID - HLEPA970
TEL : 886-2-2696-2468 Page No. : 4 of 55
FAX : 886-2-2696-2255 Issued Date : Jan. 06, 2004
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4. General Information of Test
Test Site Location : No. 52, Hwa Ya 1st 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 : COO01-HY, 03CH06-HY
4.1Test Voltage
120V/ 60Hz
4.2 Standard for Methods of Measurement
ANSI| C63.4-2003
4.3Test in Compliance with
47 CFR Part 15 Subpart C
4.4Frequency Range Investigated
a. Conduction: from 150 kHz to 30 MHz
b. Radiation: from 30 MHz to 25000 MHz
4.5Test Distance
The test distance of radiated emission from antenna to EUT is 3 m.
SPORTON International Inc. - HLEPA970
TEL : 886-2-2696-2468 : 50f55
FAX : 886-2-2696-2255 : Jan. 06, 2004
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5. Test Data and Test Result

5.1 List of Measurements and Examinations

The Emission Mode: Wireless LAN

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(a) |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
15.247(b)(4)
SPORTON International Inc. FCC ID : HLEPA970
TEL : 886-2-2696-2468 PageNo.  :60f55
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The Emission Mode: Bluetooth

FCC Rule Description of Test Result
15.247(a) (1) |Hopping Channel Bandwidth Pass
15.247(a)(1) |Hopping Channel Separation Pass
15.247(a)(1)(iii) [INumber of Hopping Frequency Used Pass
15.247(a)(1)(iii) |Dwell Time of Each Frequency Pass
15.247(b) (1) |Output Power Pass
15.247(c) |100kHz Bandwidth of Frequency Band Edges Pass
15.207 Conducted Emission Pass
15.209 Radiated Emission Pass
15.203 Antenna Requirement Pass
SPORTON International Inc. FCCID : HLEPA970
TEL : 886-2-2696-2468 Page No.  :70f55
FAX : 886-2-2696-2255 Issued Date : Jan. 06, 2004
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5.2 6dB Bandwidth Measurement

5.2.1 Measuring Instruments :
As described in chapter 6 of this test report.

5.2.2 Test Procedure :

1. The transmitter output was connected to the spectrum analyzer directly.

2. Set RBW of spectrum analyzer to 100kHz and VBW to 100kHz.

3. The 6 dB bandwidth is defined as the frequency range where the power is higher than the peak power
minus 6dB.

5.2.3 Test Setup Layout :

L 1o

EUT
Spectrum Analyzer

5.2.4 Test Result :

Application Type : WLAN 802.11b
Temperature : 24°C
Relative Humidity : 47%

Test Enginner : Jay

Channel Frequency 6dB Emission bandwidth Limits Plot
( MHz ) ( MHz ) (MHz ) Ref. No.
01 2412 10.96 0.5 Mode 1
06 2437 10.44 0.5 Mode 2
1 2462 10.88 0.5 Mode 3
SPORTON International Inc. FCCID : HLEPA970
TEL : 886-2-2696-2468 PageNo.  :80f55

FAX: 886-2-2696-2255 Issued Date : Jan. 06, 2004



ssonroniss. FCC TEST REPORT Report No. : FR4D1706
5.2.5 6dB Bandwidth
Mode 1
@ *REW 100 kHz =
=iEw 100 kH= =1
Ref 11.2 dEBEm act 20 dB *awT 500 ms =H
Tl calic caejol
Hm\
40
Center Z.412 GH=z 2 MH=z/ Span 20 MH=

SPORTON International Inc.
TEL : 886-2-2696-2468
FAX : 886-2-2696-2255
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Mode 2
@ *BEW 100 kHz D=lta = [T1
=4irpw 100 kH=z i} o I
Ref 11.2 dBEm *art 20 dB *awT 500 ms i MH
(L0TOEEFet I.§ 9= Harke:
L | E L 25 dBEr
irE 3 G ALDK]
-1 — _,I'HHWMMJ!M A i s e e =
= Ay
WLIEW
— 40
b= F
Center Z.437 GH=z2 = MH=z/ Span 20 MH=
SPORTON International Inc. FCCID : HLEPA970
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Mode 3
@ * REW 100 kHBz D=lta = [T1 ]
=vaW 100 kH=z 1.1 =l
Raf 11.2 dBm "RTE 20 de *awr 500 ms i1 1AL MHE
(LT OEEEEE 1§ 498
11l B
L 40
=i
Center Z.462 GH=2 2 MHEz/ Span 20 MH=
SPORTON International Inc. FCCID : HLEPAQ70
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5.3 Power Spectral Density Measurement

5.3.1 Measuring Instruments :
As described in chapter 6 of this test report.
5.3.2 Test Procedure :
1. The transmitter output was connected to spectrum analyzer directly.
2. The spectrum analyzer’s resolution bandwidth was 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.
The sweep time is allowed to be longer than span/3kHz for a full response of the mixer in the spectrum
analyzer.
5.3.3 Test Setup Layout :

L 1o

EUT
Spectrum Analyzer

5.3.4 Test Result :

Application Type : 802.11b
Temperature : 24°C,
Relative Humidity : 47%

Test Enginner : Jay

Channel Frequency Power Spectral Density Limits Plot
(MHz) (dBm) (dBm ) Ref. No.
01 2412 -10.96 8 Mode 1
06 2437 -11.57 8 Mode 2
11 2462 -9.13 8 Mode 3
SPORTON International Inc. FCC ID : HLEPA970
TEL : 886-2-2696-2468 Page No. : 12 of 55

FAX: 886-2-2696-2255 Issued Date : Jan. 06, 2004
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5.3.5 Power Spectral Density
Mode 1

®

*PBEW 3 kH=z Marker
=vEwW 20 kH=z 1.8 dBr
*awT 500 s

BRef 11.2 dBm mtt 20 dB
[T OEEFEE L. f 42
=01 B
L EH
WIEW
- b l ¥ 1 L
-4
= S
= G
Center Z.412 GHz 150 kHez/ Span 1.5 MH=x
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Mode 2
@ *BEW 3 kH= Marker 1 1
=W 20 kH= 1L | A=t
Ref 11.2 4Bm *Aact 20 dB *awWT SO0 s | p
L0~ DEEFEL 1.§ o=
=11 u
EE
VIEWN
et
| | | | | Illﬂ |||h 'I [ i il"“ 1‘1 L¥L
f-— 24 l
-4
f- 50
=
Centaer Z.437 GHZ 150 kHz/ Span 1.5 MHZ
SPORTON International Inc. FCCID : HLEPAQ70
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Mode 3

Ref 11.2 4dBm

*Aart 20 dB

*PBEW = kH= bl
*VEW 30 kH=z 5% dAr
*awrT 500 s

[L0T OEEEet L. f 498

Ceantar zZ.4562 GHEZ 150 kHz/ Span 1.5 MHE
SPORTON International Inc. FCCID : HLEPAQ70
TEL : 886-2-2696-2468 Page No. 115 of 55
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5.4 Band Edges Measurement

5.4.1 Measuring Instruments :

As described in chapter 6 of this test report.

5.4.2 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 suitable frequency span including

100 kHz bandwidth from band edge.

3. The band edges was measured and recorded.

5.4.3 Test Result :

Application Type : WLAN 802.11b and BT

Temperature : 24°C,
Relative Humidity : 47%

Test Enginner : Jay

Test Result in WLAN lower band (Channel 1) PASS
Test Result in WLAN higher band (Channel 11) PASS
Test Result in BT lower band (Channel 00) PASS
Test Result in BT higher band (Channel 78) PASS
5.4.4 Note on Band Edge Emission :
»WLAN 802.11b
CHO1 (Horizontal)
Frequency Level Over Limit Read Antenna Preamp Cable Detect
Limit Line Level Factor Factor Loss
(MHz) (dBuV/im) (dB) (dBuV/m) (dBuV) (dB) (dB) (dB) Mode
2390.00 49.65 -24.35 74.00 53.18 28.40 35.25 3.32 Peak
2390.00 34.06 -19.94 54.00 37.59 28.40 35.25 3.32  Average
CHO1 (Vertical)
Frequency Level Over Limit Read Antenna Preamp Cable Detect
Limit Line Level Factor Factor Loss
(MHz) (dBuVim) (dB) (dBuV/m) (dBuV) (dB) (dB) (dB) Mode
2390.00 49.07 -24.93 74.00 52.60 28.40 35.25 3.32 Peak
2390.00 34.64 -19.36 54.00 38.17 28.40 35.25 3.32  Average
SPORTON International Inc. FCCID : HLEPA970
TEL : 886-2-2696-2468 Page No. : 16 of 55
FAX : 886-2-2696-2255 Issued Date : Jan. 06, 2004
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CH11 (Horizontal)

Frequency Level Over
Limit
(MHz) (dBuV/Im) (dB)

Preamp Cable

Detect

Mode

2483.50 45.08 -28.92
2483.50 34.99 -19.01

Peak

Average

CH11 (Vertical)

Frequency Level Over
Limit
(MHz) (dBuV/Im) (dB)

Preamp Cable

Detect

Mode

2484.00 44.29 -29.71
2484.00 34.20 -19.80

Peak

Average

»BT
CHOO (Horizontal)

Frequency Level Over
Limit
(MHz) (dBuV/m) (dB)

Preamp Cable

Detect

Mode

2390.00 56.10 -17.90
2390.00 31.53 -22.47

Peak

Average

CHOO (Vertical)

Frequency Level Over
Limit
(MHz) (dBuV/m) (dB)

Preamp Cable

Detect

Mode

2390.00 53.45 -20.55
2390.00 31.48 -22.52

Peak

Average

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

: HLEPA970
117 of 55
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CH78 (Horizontal)
Frequency Level Over Limit Read Antenna Preamp Cable Detect
Limit Line Level Factor Factor Loss
(MHz) (dBuV/m) (dB) (dBuV/m) (dBuV) (dB) (dB) (dB) Mode
2483.5 68.27 -5.73 74.00 71.66 28.48 35.26 3.38 Peak
2483.5 46.94 -7.06 54.00 50.34 28.48 35.26 3.38  Average
CH78 (Vertical)
Frequency Level Over Limit Read Antenna Preamp Cable Detect
Limit Line Level Factor Factor Loss
(MHz) (dBuV/m) (dB) (dBuV/m) (dBuV) (dB) (dB) (dB) Mode
2483.5 63.28 -10.72 74.00 66.68 28.48 35.26 3.38 Peak
2483.5 40.55 -13.45 5400 43.95 28.48 35.26 3.38  Average
SPORTON International Inc. FCC ID : HLEPA970
TEL : 886-2-2696-2468 Page No. : 18 of 55

FAX: 886-2-2696-2255

Issued Date
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5.4.5 20dB Band Edge
WLAN 802.11b:

®

Ref 11.2 dBm

(2}

T

[L0T OEEEet 1. § a2

ol =.498 QBm

p=11

Centar Z.3687 GH=2

Span 100 MH=

SPORTON International Inc.
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@ * RRW 100 kA= Marker 1 r'i
=yUaW 100 kH= 53,30 dBr

20 dB *IWT 500 ms

=
o1}

=4
=
=
%]
R
]
H-l
ot

T

T Ui ' - -1~ R E
i I | b |
B \
IH
\l\|1 # -1 | digr
L 40 “ !
| MM LA At M [ e A o
b= F
|
Center Z.3506 GH= 10 MH=/ Span 100 MH=
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Bluetooth:

@ “REW 100 kHz Marker 1 [TL1 ]
=ivgw 100 kH=z .02 dBr

Ref 1.2 dBEm R 10 dB *awr S00 ms

ot
it

0 UL - Gk om:

 — —a -4 dBm—

Centar Z2.3533 GH= 10 MHe=/ Span 100 MH=

SPORTON International Inc. FCCID : HLEPA970
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*REW 100 kH=z
"VEW 100 kH= 1.2 dBr
10 dB *8wT 500 ms

Center 2.523 GH=2 10 MEHE=/ Span 100D MH=z
SPORTON International Inc. FCCID : HLEPA970
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5.5 Hopping Channel Separation

5.5.1 Measuring Instruments :
As described in chapter 9 of this test report.
5.5.2 Test Procedure :

1. The output of EUT was connected to the spectrum analyzer by a low loss cable..
2. Set RBW of spectrum analyzer to 100kHz and VBW to 100kHz.
3. The Hopping Channel Separation is defined as the channel is separated with the next channel.

5.5.3 Test Setup Layout :

L 1o

EUT

Spectrum Analyzer

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

Application Type : BT
Temperature : 24°C,
Relative Humidity : 47%

Test Enginner : Jay

Carrier Frequency
Limits

Channel Frequency Separation Plot
(MHz) (kHz) (kHz) Ref. No.
00 2402 1000 672kHz Mode 1
39 2441 1000 724kHz Mode 2
78 2480 1000 716kHz Mode 3

Note: Limits =25kHz or the 20dB bandwidth of the hopping channel, which ever is greater

SPORTON International Inc. FCC ID - HLEPA970
TEL : 886-2-2696-2468 Page No. : 23 of 55

FAX: 886-2-2696-2255 Issued Date : Jan. 06, 2004
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5.5.5 Hopping Channel Seperation

Mode 1

®

*PEW 30 EH=
=W 100 kH=
in de *awT 500 ms

I\

AL
J

P\t
\ N

Center

Z. 4025 GH=

200 kHz/

Span 2 MH=z
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Mode 2

*RPEW 30 kHz
=irEw 100 kH=

Raf *ALTL *awr 500 ms
1} L=y 3]
1F
_ A I - s
L=y \\ Jf W
1 PR
AXE :/_A’J v L\ ijf".vf
=4
f=
Center Z.4405 GHz= 200 kHz/ MH=
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Mode 3
@ *BRW 30 kHz DO=lta = [Tl
=iEW 1400 kH= 1 il
BRef 1.2 dEm *Aact 10 dB *awrT S00 ms 1
[0~ DIEFet] I.f§ 9= H eI
aL {
A ,.fu'\ f\w '""“uﬂ" o
ACKE
:;:I:\-Ijﬂv lL\- I_rvjnv ‘L\
L R ¥4 iz,
=41
=
Center Z.47895 GH= 200 kHz/ Span I MH=
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5.6 Number of Hopping Frequency

5.6.1 Measuring Instruments :

As described in chapter 9 of this test report.

5.6.2 Test Procedure :

1. The output of EUT was connected to the spectrum analyzer by a low loss cable.
2. Set RBW of spectrum analyzer to 100kHz and VBW to 100kHz.
3. The number of hopping frequency used is defined as the device has the numbers of total channel.

5.6.3 Test Setup Layout :

1o

EUT
Spectrum Analyzer

5.6.4 Test Result : See spectrum analyzer plots below

Application Type : BT
Temperature : 24°C,
Relative Humidity : 47%
Test Enginner : Jay

Number of Hopping Frequency Limits
(Channel) (Channel)
79 75
SPORTON International Inc. FCC ID : HLEPA970
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5.6.5 Number of Hopping Frequency

{8} *REW 100 kH=z
*IEW 100 kH=z
Ref 2.5 dBm *att L0 dB *3wWT S00 ms
L q ghor = A=
sract |
= 20
L= 30
b= 4 0
=D
L — ({0 Hw
=T
L — Rl
L — .
Start 2.4 GHz B.35 MHE/S Stop Z.4835 GH=

LVL
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5.7 Hopping Channel Bandwidth

5.7.1 Measuring Instruments :
As described in chapter 9 of this test report.
5.7.2 Test Procedure :

1. The transmitter output was connected to the spectrum analyzer by a low loss cable.
2. Set RBW of spectrum analyzer to 30kHz and VBW to 300kHz.
3. The Hopping Channel bandwidth is defined as the total spectrum the power of which is higher than

peak power minus 20 dB.

5.7.3 Test Setup Layout :

Lo

EUT

Spectrum Analyzer

5.7.4 Test Result : See spectrum analyzer plots below

Application Type : BT
Temperature : 24°C,
Relative Humidity : 47%

Test Enginner : Jay

Channel Frequency Hopping Channel Bandwidth Limits Plot
(MHz) (MHz) (MHz) Ref. No.
00 2402 0.672 1.0 Mode 1
39 2441 0.724 1.0 Mode 2
78 2480 0.716 1.0 Mode 3
SPORTON International Inc. FCCID : HLEPA970
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5.7.5 Hopping Channel Bandwidth

Mode 1

*BEW 30 kH=z 1 : 1
*VEW 300 kH= ]88 =l

.q
i

Baf 1.2 dBEm *act 10 dB *3Wr 500 ms
MU, e Lo Harker] I [T
h ]
[ i E3
e ¥ Ay L¥VL
l _sg— |
T M
- &
|-= Fil
- ]
Center Z.402 GH=z 200 kHez/ Span 2 MH=
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Mode 2

Raf 1.2 dBEm

Co DErgat 1.1

Center 2.441 GH=2
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Mode 3
@ *RBRW 30 kHz Delta : Tl
=iEW 200 kH= b il
BRef 1.2 dEm *Aact 10 dB *awT S00 ms Kkt

[0~ DEEFet I.f§ 4=

Ol =4.1F dBm i : =TT AR
!"H 1 y 2. 478566 ! H = u

.
‘-‘._'_"'I-

Center Z.48 GH= 200 kHz/S Span 2 MH=
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.

5.8 Dwell Time of Each Frequency within a 30 Seconds Period

5.8.1 Measuring Instruments :
As described in chapter 9 of this test report.
5.8.2 Test Procedure :

The transmitter output was connected to the spectrum analyzer by a low loss cable.
Set RBW of spectrum analyzer to 1MHz and VBW to 1MHz.

@ N~

Set the center frequency on any frequency would be measure and set the frequency span to zero span.
4. The calculate =0.4 * 79 * (1600/79) * t (t = the time duration of one single pulse )

5.8.3 Test Setup Layout :

Lo

EUT
Spectrum Analyzer

5.8.4 Test Result : See spectrum analyzer plots below

Application Type : BT
Temperature : 24°C,
Relative Humidity : 47%

Test Enginner : Jay

Channel Dwell Time Limits Plot
(s) (s) Ref. No.
39 0.11 0.4 Mode 1
SPORTON International Inc. FCC ID - HLEPA970
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5.8.5 Dell Time

Mode 1
@ REW 1 MH=
=VEW 1 MH= i
BRef 10.4 dBm *Aact 20 dB BWT 2 ms
1o DffEat 0 £B
Y ~ " p= | IEN
O e 1 2.2 11 - |°
CLEWE, -
—i0 M
=21
|- a4
= Prm.\ # ﬂl Fl"lmrli -'l.ll
A it ‘“""M“
— |
Cefitear Z2.441 GH=z 200 psf
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@ REW 1 MH=
=ipW 1 MH=z
Eef 10.4 dBm *att 20 dB BWT 10 =
10 DEffEet 0O )
Y | A |
CLEWER
3 R 1
— |
Captear Z. 441 SH= 1 =/
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5.9 Peak Output Power Measurement

5.9.1 Measuring Instruments :
As described in chapter 6 of this test report.

5.9.2 Test Procedure :

The antenna port (RF output) of the EUT was connected to the input (RF input) of a power meter.
The power is equal to the reading level on power meter plus cable loss at the EUT antenna terminal.

5.9.3 Test Setup Layout :

e
EUT Power Meter
5.9.4 Test Result :
* Application Type : WLAN 802.11b and BT
= Temperature : 24°C
- Relative Humidity : 47 %
* Test Enginner : Jay
WLAN 802.11b
Channel Frequency Measured Output Power Limits
(MHz) (dBm) (Watt/dBm )
01 2412 15.36 1W/30 dBm
06 2437 16.73 1W/30 dBm
11 2462 15.85 1W/30 dBm
BT
Channel Frequency Measured Output Power Limits
(MHz) (dBm) (Watt/dBm )
00 2402 -2.17 1W/30 dBm
39 2441 -3.22 1W/30 dBm
SPORTON International Inc. FCCID : HLEPA970
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78 2480 -4.00 1W/30 dBm

5.10 Conducted Emission Measurement

5.10.1 Measuring Instruments

As described in chapter 6 of this test Report.

5.10.2 Test Procedures

a.

-~ o o o0 T

J @

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.

Connect EUT to the power port of the line impedance stabilization network (LISN).

All the support units are connect to the other LISN.

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

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

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

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

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

SPORTON International Inc. FCC ID - HLEPA970
TEL : 886-2-2696-2468 Page No. : 37 of 55
FAX : 886-2-2696-2255 Issued Date : Jan. 06, 2004



ssonranine. FCC TEST REPORT Report No. : FR4D1706

5.10.3 Test Data
Temperature : 24 °C
* Relating Humidity : 47 %

* Test Enginner : Jay
* Test Mode : Mode 1

I The test that passed at minimum margin was marked by the frame in the following table.
. Level (dBuV) Date: 2004-12-28 Time: 14:45:55

\ CHS/FCCLCISPRB
\ CHS/WCCIICISPR -B AV

11
2
1
3 20
!’ 0.150.2 0.5 1 2 5 10 20 30
Frequency {MHz)
Bite (CO01-HY
Condition : CNEMCCIACISPRE-B 2003 2001008 LINE
EOT (FDA
Power 120V 60Hz
bodel KD 4D1706
Memo cPCE1900 IDLE+ WLAN+LCTIVERYNC
Owver Limit Fead Probe Cable
Fregq Lewel Limirt Line Lewel Factor Lozz Remark
MH= dEu¥V dE dBu¥v dEuv dE dE
1 0.155 Z21.08 -33.17 54.25 Z0.96 0.10 0.02 Awverage
2 0.185 30.35 -33.90 od4.25 30.23 0.10 0.0z QF
3 0.434 30,97 -16.21 47.1§ 30.85 0.10 0.02 Awverage
4 0.434 30.63 -26.55 57.1§ 30.51 0.10 0.0z QF
5 1.240 24.63 -31.37 56.00 24.45 0.10 0.05 QP
= 1.240 24,587 -21.13 46,00 24.72 0.10 0.05 Average
7 1.922 23.66 -32.34 56,00 23.50 0.10 0.06 QF
g 1.922 23,49 -22.51 46,00 23.33 0.10 0.06 Average
=] 2.109 24,06 -31.94 56,00 23.90 0.10 0.0&8 QF
10 2.109 24,17 -21.583 46,00 24.01 0.10 0.06 Average
11 22.653 36.25 -23.75 60.00 35.57 0.41 0.27 QF
12 Z2.653 28.65 -21.35 50.00 27.97 0.4l 0.27 Average
SPORTON International Inc. FCC ID : HLEPA970
TEL : 886-2-2696-2468 Page No. : 38 of 55

FAX: 886-2-2696-2255 Issued Date : Jan. 06, 2004



swomranisn. FCC TEST REPORT

Report No. : FR4D1706

Level (dBuVf)
&0

Date: 2004-12-28 Time: 14:48:29

I

CHSVCCICISPR-B

CHSWCCICISPR -B AV

l]ll.15l].2 0.5 1 2 5 10 20 30
Frequency (MHz)
Hite (CO01-HY
Condition : CNSMNCCLCIZPRE-B 2002 2001002 NEUTREAL
EUT (PDA
Povwer 11207 60Hs
Model (FD 4D1706
Mermo CPCE1900 IDLE+ WL AN+ ACTIVESYNC
Owver Limit Fead Probe Cable
Fregq Lewvel Limit Line Lewvel Factor Lozz Rewmark
MH= dBuv dE dBuWv dBuv dE dE
1 0.185 33.72 -30.53 64.25 33.60 0.10 0.0z QP
2 0.185 Z22.56 -31.69 G4.25 ZzZ.44 0.10 0.02 Average
3 0.z248 20,19 -31.64 &1.83 20.07 0.10 0.02 Average
4 0.248 26.80 -35.03 £l.83 26.68 0.10 0.02 QP
5 0.372 25.45 -23.01 453.46 25.33 0.10 0.02 Average
G 0.372 26.27 -32.19 ©58.46 26.15 0.10 0.0z QF
|'? 0.434 32.17 -15.01 47.18 32.05 0.10 0.02 Awverage |
[ 0.434 31.89 -25.29 G&7.18 31.77 0.10 0.0z QP
9 1.241 24.77 -31.23 G&6.00 Z24.62 0.10 0.05 QP
10 1.241 25.06 -20.94 46.00 24,91 0.10 0.05 Average
11 2Z2.642 25.69 -34.31 e0.00 Zz5.01 0.41 0.27 QP
12 2Z.642 21.9Z -28.08 G&50.00 Zl.24 0.41 0.27 Average
SPORTON International Inc. FCC ID : HLEPA970
TEL : 886-2-2696-2468 Page No. : 39 of 55

FAX: 886-2-2696-2255

Issued Date : Jan. 06, 2004



swomranisn. FCC TEST REPORT

Report No. : FR4D1706

Temperature : 24 °C
* Relating Humidity : 47 %
* Test Enginner : Jay

* Test Mode : Mode 2

I The test that passed at minimum margin was marked by the frame in the following table.
Date: 2004-12-31 Time: 15:37:27

Level (dBu¥)
80

CHSWCCICISPR-B

CHSWCCI'CISPR -B AY

40
R 1
il
'] H
’ 0.150.2 0.5 1 2 5 10 20 30
Frequency {MHz)
Site (CO01-HY
Condition  CNENCCIAZISFR-B 2003 2001008 LINE
EUT (FDA
Power 1207 60Hz
Fodel - FD 4D1706
Memn :PiCE1900 IDLE+BLUETOO TH+ AC TIVERYHC
Over Limit Fead Probe Cable
Fregq Level Liwit Line Lewel Factor Loss Remark
MH= dBuv dE dBuv dEuV dE dE
1 0.162 27.66 -27.70 55,36 27.55 0.10 0.01 Average
2 0.162 27.50 -37.86 65.36 27.39 0.10 0.o01 QF
3 0.187 22.62 -31.54 54.16 2Z.50 0.10 0.02 Average
4 0.187 32.82 -31.34 od4.1ls 32.70 0.10 0.0z QF
5 0.435 33.07 -14.0% 47,16 32.95 0.10 0.02 Awverage
& 0.435 32.28 -24.88 57.16 32.16 0.10 0.0z QF
7 1.120 25.73 -20.27 46,00 25,59 0.10 0.04 Average
8 1.120 24,81 -31.1% 556,00 24.87 0.10 0.04 QF
a 1.991 24.14 -31.86 56.00 23.98 0.10 0.06 QF
10 1.991 Z24.30 -21.70 46.00 24.14 0.10 0.06 Average
11 22.583 32.83 -27.17 60.00 32.16 0.41 0.z27 Qp
12 22.583 26.85 -23.15 50,00 26.17 0.4l 0.27 Average
SPORTON International Inc. FCC ID : HLEPA970
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Level (dBuV)
&0

Date: 2004-12-31 Time: 15:40:10

\
\

CHSWCCICISPR-B

CHSWCCLCISPR -B AV

40
11
o K
5 i‘
f 0.150.2 0.5 1 2 5 10 20 30
Frequency (MHz)
wite CCO01-HY
Condition ; CNR/VCCICIEFRE-B 2003 2001008 NEUTRAL
EUT (PDA
Power - 120% 60Hz
Model - FD 4D1706
Memo cPCE1000 IDLE+BLUETOOTH+ACTIVESYNC
Owver Limit Fead Probe Cable
Freq Level Limit Line Lewel Factor Losz Renark
MH= dBEuWV dBE dEuv dEuV dE dE
1 0.187 24.04 -30.13 54.17 23.92 0,10 0.02 Awverage
2 0.187 35.27 -28.90 64.17 35.15 o.10 0.0z QF
3 0.245 22.18 -29.63 51.81 22.06 0.10 0.02 Average
4 0.2458 28.89 -32.92 61.81 25.77 0.10 0.0z QF
[& 0.436 34.68 -12.46 47,14 34,56 0.10 0.0Z Averadge |
3 0.436 33.80 -23.34 57.14 33.68 0.10 0.0z Qp
7 1.120 25.09 -30.91 56.00 24.95 0,10 0,04 QF
g 1.120 25.85 -20.15 46.00 25.71 0,10 0.04 Average
9 2.799 24,16 -31.84 5S6.00 23.92 0.15 o.09 QF
10 2.799 24.78 -21.22 46.00 24.54 0.15 0.09 Average
11 22.584 33.54 -26.46 g0.00 32.86 0.41 0.27 0F
12 22.584 27.18 -22.82 L50.00 26.50 0.41 0.27 hwverage
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5.11 Radiated Emission Measurement

5.11.1 Measuring Instruments

As

described in chapter 6 of this Report.

5.11.2 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 for both horizontal polarization and vertical
polarization of the antenna.

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 turntable (from 0 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.

For testing below 1GHz, 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
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 average 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.

5.11.3 Typical Test Setup Layout of Radiated Emission

Antenna

=+

1~4m
EUT

’_l
T am | v
0.8 M

Ground Plane
v N\

TurnTable e}

Spectrum Analyzer /

Test Receiver
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5.11.4 Test Data
= Temperature : 26°C
* Relating Humidity : 53%
* Test Enginner : Jay
* Test Mode : Mode 1
* Polarization : Horizontal
I The test that passed at minimum margin was marked by the frame in the following table.

Over Limit ReadAntenna Preamp Cable ant Tahle

Freq Level Limit Line Level Factor Factor Loss Remark Pos Pos

MHz dBul/m dB dBul¥s/m  dBu¥ dB/m dB dB Cm deg

1 @ 2390.00 4% 6% -24.35 74.00 53.18 28.40 35.2%  3.32 Peak o o
2 @ 233000 34.06 -19.9%4 54.00 37.5% 28.40 35.2% 3.32 Average =aE =aE
3@ 2414, 00 101. 44 104. 85 283,41 35.25 3. 32 Peak e -
4@ 2414. 00 B6.63 90.20 28.41 35.25 3. 32 Average 100 237
5 @ 2494, 00 44,04 -29.96 74.00 47.40 28.50 35.26  3.39 Peak =25 =25
6@ 2494, 00 31,87 -22.13 54.00 35.23 28.50 35.26  3.39 Average wEE wEE

Remark: #3 and 4 Fundamental Signal

* Polarization : Vertical
I The test that passed at minimum margin was marked by the frame in the following table.

Over Limit FReadAntenna Freamp Cable int Table
Freq Level Limit Line Level Factor Factor Loss Remark Pos Pos
MHz dBul/m dB dBul¥s/m  dBu¥ dB/m dB dB Cm deg
1 @ 1688.00 46.9% -27.0% 74.00 53.17 26.42 35.41 2.73 Peak B B
2@ 2380.00 49,07 -24.93 74.00 52.60 28.40 35.2% 3.32 Peak =TT =TT
O @ ZodL 00 34,64 -19. 36 &4 00 od.17 28.40 95.2%  49.32 fverage -—= |
4@ 2410.00 99,32 102,83 28.41 3525 3,32 Peak -— -—
5@ 2410.00 B7.62 81.13 23.41 35.25 3. 32 Average 106 136
6 @ 2494, 00 43.7% -30.25 74.00 47.12 28.%0 35.26  3.39 Peak e e
i 2494, 00 32.25% -21.7% 54.00 35.61 28.50 35.26  3.39 Average - -
Remark: #4 and 5 Fundamental Signal
SPORTON International Inc. FCC ID - HLEPA970
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* Test Mode : Mode 2
* Polarization : Horizontal

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

Uver Limlt  Keadfntenna Preamp Lable gnt lable
Freq Level Limit Line Level Factor Factor Loss Remark Fos Fos
MHz dBu¥/m 4B dBu¥/m  dBu¥  dB/m 4B dB Ch deg
1 @ 134,49 19,68 -23.82 43.50 39.04 11.32 32.23 1.54 Peak el mmm
2@ 260,58 22,09 -23.91 46,00 38.92 12.90 31.39 2,16 Peak s=s EEs
3@ 298.38 27.01 -18.99 46.00 43.82 12.94 31.8%2 2,38 Peak -—= -—=
UVEr LIDLT  KeadAntenna Freamp Ladle Ant lable
Freq Level Limit Line Level Factor Factor Loss Remark FPos Fos
MHz dBu¥/m 4B dBu¥s/m  dBu¥ dB/m dB dB o1} deg
1 @ 355,30 33.99 -12.01 46.00 48.44 14.56 31.52 2.5] Peak SR Fie
] 497.40 43,01 -2.3% 46.00 54.20 17.10 31.43 35.14 QP 206 282
3@ 343,80 35.80 -10.20 46.00 41.30 21.04 31.73  5.19 Peak ) et
Uyver Limit KeadAntenna Freamp Cable Ant Tahle
Freq Level Limit Line Level Factor Factor  Loss Remark Fos Fos
MHz dBuV/m dB dBu¥/m  dBu¥ dB/m dB dB o] deg
1 @ 2364.00 44.81 -29.19 74.00 48.40 23.36 39.24 3. 29 Peak FRE man
2 @ 2364.00  31.92 -22.08 54.00 35.51 28.36 35.24 3 29 Average TTE ===
3@ 2438. 00 93, 36 103.32 28.45% 35.25  3.54 Peak SEE et
4@ 2438.00 87, 24 90,70 23.45 35.25 3. 34 Average 130 159
5@ 2498, 00 44,02 -29.93 74.00 47.39 28.50 35.26  3.39 Peak -—= -
6 @ 2498, 00 32,29 -21.71 54.00 3565 28.50 35.26 3 39 Average s =
Remark: #3 and 4 Fundamental Signal
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* Polarization : Vertical

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

Uver Limlt  Keadantenna Preamp Labple Ant  lable
Freq Level Limit Line Level Factor Factor  Loss Remark Fos Fos
MHz dBu¥/m 4B dBu¥/m  d4Bu¥  dB/m 4B 4B CI deg
1 @ 32,43 26.43 -13.57 40,00 40,13 17.73 3213 0.70 Peak el el
A 199,23 26.88 -16.62 43.50 47.158 9.93 32.06 1.83 Peak T=E T=E
3@ 29838 33.72 -12.28 46.00 50.3% 12.94 31.92 2,38 Peak et et
Uver Limit EKeadAntenna Freamp Cable Ant Table
Freq Level Limit Line Level Factor Factor Loss Remark Fos Pos
MHz dBu¥ /m 4B dBu¥s/m dBu¥ dB/m 4B dB CIn deg
[1 & 497 40 45 41 -01.5% 46 00 56 60 17 10 31.4% 3 14 QP 1010 209
2@ 652.80 40.3% -5.65 46.00 49.8% 18.52 31.57 356 Peak == =
3@ 967.80 36.23 -17.77 54.00 40.58 22,00 30,96 4,61 Peak Tt oo
Uver Limit  KeadAntenna Preamp Cable Ant  Table
Freq Level Limit Line Level Factor Factor  Loss Hemark FPos Pos
MHz dBuV/m 4B dBu¥sm  dBuV dB/m dB dB cm deg
1 @ 1694, 00 46,51 -27.49% 74.00 52.64 26.50 35,41 2. 78 Peak FRE FRE
2@ 2388.00 32,13 -21.87 54.00 3567 28.40 35.24  3.31 Average TEE TEE
3@ 2385.00 43.69 -30.31 74.00 47.23 28.40 35.24  3.31 Peak it it
4 @ 2438. 00 104, 32 106.38 28.45% 35.25 3. 34 Peak - -
5@ 2438, 00 37,94 91.40 28.45% 35.25% 3 34 Average 126 191
6 @ 2498, 00 43,81 -30.1% 74.00 47.17 28.50 35.26  3.39 Peak HHEE s
i 2495, 00 32,40 -21.60 54,00 35.76 28.50 35.26  3.39 Average -—= -—=
Remark: #4 and 5 Fundamental Signal
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Test Mode : Mode 3
* Polarization : Horizontal

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

Over Limit FeadAntenna Freamp Cable fint Table
Freq Level Limit Line Level Factor Factor Loss Remark Fos Fos
MHz dBul¥/m dB dBu¥/m dBu¥ dB/m dB dB o1} deg
1 @ 2328.00 43,59 -30.41 74.00 47.23 28.33 35.24  3.27 Peak EEE EEE
2@ 2328.00 32,17 -21.83 54.00 35.81 28.33 35.24  3.27 Average === ===
3@ 2464, 00 102, 42 105, 8% 28,47 35.25  3.36 Peak -— -—-
4@ 2464, 00 B87.60 91.03 28.47 35.25  3.36 Average 100 178
5 @ 2483.50 45,08 -28,92 74,00 48,43 28,48 35.26 3. 38 Peak . .
[6 @ 7483 50 34 99 -19. 01 54 00 3839 28 48 35 26 3 38 Average — ——]
Remark: #3 and 4 Fundamental Signal
* Polarization : Vertical
I The test that passed at minimum margin was marked by the frame in the following table.
Over Limit ReadAntenna Preamp Cable gnt Table
Freq Level Limit Line Level Factor Factor Loss Remark Fos Fos
MHz dBu¥/m 4B 4Bu¥/m  dBu¥ dB/m dB 4B Ch deg
1 @ 1558.00 47.18 -26.82 74.00 54.17 2583 35.50  2.67 Peak o o
2@ 2328.00 43.69 -30.31 74.00 47.33 28.33 35.24 3. 27 Peak meE meE
3@ 2328.00 32.18 -21.82 54.00 35.82 28.33 35.24 3. 27 Average -—= -—=
i @ 2464, 00 100. 59 104,02 28.47 35.25  3.36 Peak -— -—
5 @ 2464, 00 BT.53 90,96 28.47 35.25 3. 36 Average 128 179
G @ 2484, 00 44,29 -29.71 74.00 47.69 28.48 35.26  3.38 Peak ee ere
7@ 2484, 00 34,20 -19.80 54.00 37.60 28.48 35.26  35.38 Averagze -— -—
Remark: #4 and 5 Fundamental Signal
SPORTON International Inc. FCC ID - HLEPA970
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Test Mode : Mode 4
* Polarization : Horizontal

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

Uver Limlt Keaddntenna Freamp Cable Ant Table
Freq Lewvel Limit Line Level Factor Factor  Loss Remark Pos Pos
MHz dBul¥/m dB dBu¥/m dBu¥ dB/m dB dB o1} deg
L@ 2390.00 56,10 -17.90 74,00 59 63 28 .40 35.25 3 32 Peak S S
2@ 239000 31.53 -22.47 54.00 35.06 28.40 35.25% 3.32 Average e e
3@ 2404, 00 92,25 95.76 28.41 35.25  3.32 Peak ——= ——=
4@ 2404, 00 74,74 78.25 28.41 35.25% 332 Average 120 200
5@ 2498, 00 43,53 -30.47 74.00 46.8% 28.50 35.26  3.39 Peak B R
6 @ 2498.00 32.08 -21.92 54.00 35.44 28.50 35.26  3.39 Average BEs BEs
Remark: #3 and 4 Fundamental Signal

Over Limit EeadAntenna Freamp Cahle Ant Table

Freq Level Limit Line Level Factor Factor Loss Remark Pos Pos

MHz dBu¥/m 4B dBu¥/m  dBu¥  dB/m 4B 4B CI deg

1 @ T204.00 56.0% -17.3% 74.00 50.04 35.24 35.48  6.25 Peak i i

* Polarization : Vertical

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

Over Limit FeadAntenna Freamp Cable fint Table
Freq Level Limit Line Level Factor Factor Loss Remark Fos Fos
MHz dBul¥/m dB dBu¥/m dBu¥ dB/m dB dB o1} deg
1 @ 1144. 00 44.64 -29.36 74.00 54.38 24.41 36.41  2.25 Peak EEE EEE
2@ 2390.00  31.43 -22.52 54.00 35.00 28.40 35.2%  3.32 Average === ===
3@ 2390.00 53,45 -20.55 74.00 56,93 28.40 35.2%  3.32 Peak -—- -—-
4@ 2404.00 37.73 91.258 28.41 35.25 332 Peak -—- -—-
5@ 2404.00 T1.62 75,13 28,41 35.25% 332 Average 128 169
b @ 2498, 00 43,39 -30.61 74.00 46.7% 28.50 35.26  3.39 Peak == ===
7@ 2498. 00 32,10 -21.90 54.00 35.46 28.50 35.26  3.39 Average -—= -—=
Remark: #4 and 5 Fundamental Signal
Over Limit FReadAntenna Preamp Cable Ant Table
Freq Level Limit Line Level Factor Factor Loss Remark Pos Pos
MHz d4BuV/m dB d4Bu¥/m  d4Bu¥  dB/m dB dB CT deg
1 @ T204.00 55.53 -18.41 74.00 49.53 35.24 35.48  6.25 Peak B B
SPORTON International Inc. FCC ID - HLEPA970
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Test Mode : Mode 5
* Polarization : Horizontal

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

Over Limit  ReadAntenna Preamp Cable Ant Table
Freq Level Limit Line Level Factor Factor Loss Remark Pos Pos
MHz dBu¥/m 4B dBu¥/m  dBu¥  dB/m 4B dB Ch deg
1 @ 128.0% 19,17 -24.33 43.50 33.08 11.71 32,13  1.5] Peak i o
2@ 272019 21.82 -24.18 46.00 38.62 12.91 31.95% 2,24 Peak e e
3@ 298.38 26.51 -19.49 46.00 43.12 12.94 31.8%2 2,38 Peak -—- -—-
Uver Limit ReadAntenna Preamp Cable Ant Table
Freq Level Limit Line Level Factor Factor Loss Eemark Fos FPos
MHz dBu¥/m 4B dBu¥s/m  dBu¥ dB/m dB dB ch deg
1 @ 497.40 41.70 -4.30 46,00 52.8% 17.10 31.43 3.14 Peak 142 122
] G43. 30 3393 -12.07 46.00 43.30 18.47 31.54  3.69 Peak = s
3@ 338.30 37.44 -8.56 46,00 4318 21.16 31.77  4.88 Peak -—= -—=
Over Limit FeadAntenna Preamp Cable Ant Table
Freq Level Limit Line Level Factor Factor Loss Remark Fos Fos
MHz dBu¥/m dB dBu¥/m  dBu¥ dB/m 4B 4B Ch deg
1 @ 2388.00 45,46 -28.54 7400 49.00 28.40 35.24 331 Peak B s
2@ 2388.00 31.64 -22.36 54.00 35.13 28.40 3524 331 Average £33 ===
3 @ 2435.00 89,13 92,59 28.45% 35.2% 334 FPeak -—- -—
4 @ 2435.00 7287 76,33 28.45 35.2% 3. 3 Average 165 112
5 @ 2484, 00 44.08 -29.92 74,00 47.48 25.43 35.26  3.33 Peak ess L
b @ 2484, 00 31.40 -22.60 54.00 34.80 28.48 35.26 3. 33 Average g S==
Remark: #3 and 4 Fundamental Signal
(ver Limit ReadAntenna Preamp Cable Ant Table
Freq Level Limit Line Level Factor Factor  Loss Kemark Fos Fos
MHz dBuV/m dB dBu¥/m  dBu¥ dB/m dB dB CIo deg
1 @ T324.00 55.20 -18.80 74.00 48.94 35.55% 35.51 6.2] Peak i i
SPORTON International Inc. FCC ID - HLEPA970
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* Polarization : Vertical

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

ver Limit EeadAntenna Preamp Cable ant Table
Fregq Level Limit Line Level Factor Factor  Loss Remark Pos Pos
MHz dBu¥/m dB dBu¥/m  dBuv dB/m dB dB o1} deg
1 @ 31.08 25.61 -14.39 40.00 38.64 18.40 32.13  0.70 Peak ] ]
Z @ 134,43 25,97 -17.53 43.50 46,47 9,72 32.02 1.79 Peak === ===
3@ 298,38 32.53 -13.47 46,00 4914 12.94 31.92  2.38 FPeak -— -—
Over Limit FReadfntenna Preamp <Cable Ant Table
Freq Level Limit Line Level Factor Factor Loss Remark Pos Pos
MHz dBu¥/m 4B 4Bu¥/m  dBuY dE/m 4B 4B Cm deg
[1 @ 407,40 44 BT -1.39 46,00 5% 80 T7.10 371.43 g4.14 QF 123 1771
2 @ G47.90 39.23 -6.77 46.00 43.538 13.46 31.%3 3. 72 Peak TE TE
3@ 964,30 35.66 -18.34 54.00 40.1% 21.88 30.%2  4.5% Peak e e
Over Limit FReadAntenna Preamp Cable int Table
Freq Level Limit Line Level Factor Factor Loss Remark Pos Pos
MHz dBul/m dB dBul¥s/m  dBu¥ dB/m dB dB Cm deg
1 @ 1154, 00 42,44 -31.56 74,00 52.13 24.47 36.41 2.25 Peak R R
2@ 2328.00 43.69 -30.31 74.00 47.33 28.33 35.24  3.27 Peak =TT =TT
3@ 2328.00 32,12 -21.88 54.00 35.76 28.33 35.24  3.27 Average -— -—
4@ 2433. 00  B4.55 83.01 28.4% 35.25 3. 34 Peak -— -—
5@ 2433, 00 69,96 7342 23.4% 35.25 3 34 Average 136 136
6 @ 249300 43,49 -30.51 74.00 46.86 28.5%0 35.26  3.39 Peak e e
i@ 249300 32,34 -21.66 54.00 35.70 28.50 35.26  3.39 Average -— -—
Remark: #4 and 5 Fundamental Signal
Uver Limlt HKeadAntenna Freamp table ARt lable
Freq Level Limit Line Level Facter Factor Loss Remark Fos Fos
MHz dBu¥/m 4B dBu¥/m  d4BuV dB/m dB dB fou 1 deg
1@ T324.00 56.61 -17.39 T4.00 50.35% 35.5% 35.51 6.21 Peak R i
SPORTON International Inc. FCC ID - HLEPA970
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Test Mode : Mode 6
* Polarization : Horizontal

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

Uver Limit KeadAntenna Freamp ©Cable Ant Table
Freq Level Limit Line Level Factor Factor Loss Remark Pos Pos
MHz dBul/m dB dBul¥s/m  dBu¥ dB/m dB dB Cm deg
1 @ 1704, 00 45 44 -28.56 74.00 51.53 26.50 35.39  2.80 Peak B B
2@ 2328.00 32,07 -21.93 54.00 35.71 28.33 35.24  3.27 Average =% =%
3@ 2328.00 43,88 -30.12 74.00 47.52 28.33 35.24  3.27 Peak - -
4@ 2473.00  B7.93 91.33 28.48 35.26 3. 38 Peak -— -—
5 @ 2478, 00 72,11 5.5 23.48 35.26 3 38 Average 127 108
[6 @ 2483 50 GBR 2?7 -5 73 T4 (0 71.66 23 48 35 26 3 38 Peak —— —-——]
T @ 2483.50 46,94 -7.06 54.00 50,34 28.48 35.26  3.38 Average -—= -—=
Remark: #4 and 5 Fundamental Signal
Uver LIEDLT  KeadAntenna Freamp table ARt laple
Freg Level Limit Line Level Factor Factor Loss Kemark Pos Pos
MHz dBuV/m 4B dBu¥/m  dBu¥  dB/m dB 4B CIo deg
1 @ T438.00 53,81 -20.19 74.00 47.30 35.87 35.54  6.19 Peak i B

* Polarization : Vertical

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

Uver L1MNLT  HKeadantenna Freamp taple ANT lable
Freq Level Limit Line Level Factor Factor Loss Remark Fos Fos
MHz dBul/m dB dBu¥/m  dBu¥ dB/m dB dB fou 1} deg
1 @ 1048. 00 43,78 -30.22 74.00 54.16 24.16 36.67 2.14 Peak i i
2w 2344, 00 31.65 -22.3% 54.00 35.26 28.34 35.24 3. 29 Average =55 =5
3@ 2344, 00 43.63 30037 74.00 47.24 28.34 35.24 3. 29 Peak - -
i@ 2478.00 Bl.68 35.07 28B.48 35.26 3. 38 Peak - -
5 @ 2478.00 67.06 70.46 28.48 35.26 3. 38 Average 101 129
G @ 2483.50 B83.28 -10.72 74.00 66,63 23.48 35.26 3. 33 Peak - -
i 2483.50 40.506 -13.45% 54.00 43.95 23.48 35.26 3. 38 Average -— -—
Remark: #4 and 5 Fundamental Signal
Uver Limlt  HKeadAntenna Freamp table ARt lable
Freq Level Limit Line Level Factor Factor Loss Remark Fos Fos
MHz dBu¥/m 4B dBu¥/m  dBu¥  dB/m 4B dB Ch deg
1@ Td33. 00 53,93 -20.47 74.00 47.02 35.87 35.54¢ 6.19 Peak ) R
SPORTON International Inc. FCC ID - HLEPA970
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Test Mode : Mode 7
* Polarization : Horizontal

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

Over Limit FReadfntenna Preamp <Cable int Tahle

Freq Level Limit Line Level Factor Factor Loss Remark Fos Fos

MHz dBu¥+m 4B dBu¥/m  dBu¥ dBsm 4B 4B CIo deg

1 2390.00 60,80 -13.20 74.00 64,32 28.40 35.2%  3.32 Peak - -—
2 2390, 00 33.4% -15.55% 54.00 41.93 28.40 35.2%  3.32 Average -—- -
5 2404, 00 96,75 100,26 23.41 35.25%  3.32 Peak -—- -_—
4 8 2404, 00 78.68 82.19 23.41 35.25 332 Average 117 210
RE | 2434, 00 100,37 103.85% 28.43 35.25 3.34 Peak -—- -
6 @ 2434, 00 97.02 100,50 23.43 35.25 3. 34 Average 100 309
7 248350 49,03 -24.97 74.00 52.43 25.48 35.26  3.38 Peak -—- -—
3 248350 33.54 -15.46 54.00 41.94 28.48 35.26  3.38 Average -—- -

Remark: #3 and 4 Fundamental Signal with Bluetooth.

#4 and 5 Fundamental Signal with WLAN.

* Polarization : Vertical

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

Over Limit ReadAntenna Preamp Cable Ant Table
Freq Lewvel Limit Line Level Factor Factor  Loss Remark Pos Pos
MHz dBul¥/m dB dBu¥/m dBu¥ dB/m dB dB o1} deg
1 1028.00 52,57 -21.43 74.00 63.09 24.10 36.73 2. 11 Peak —— ——
[2 1028, 00 47.60 -6.40 54,00 58,12 24,10 36,73 2 11 Average e e
3 2390.00 54.93 -19.07 74.00 53.46 28.40 35.2% 3,32 Peak e e
4 239000 32,81 -21.19 54.00 36.34 28.40 35.25%  3.32 Average e =
50 2404, 00 38,34 1. 8% 2841 35,25 B.32 Feal i i
B X 2404.00 71.71 Tz 2h-dl 35009 3.32 Average 115 195
L 2434.00 100, 3% 104,37 28.43 35.25  3.34 Peak s s
3 X 2434.00 B36.62 90.10 28.43 35.25 3,34 Average 100 it
] 2484, 00 43,77 -30.23 74.00 47.17 28.48 35.26 3.38 Peak - -
10 2484.00 31.6% -22.31 54.00 35.0% 28.48 35.26  35.38 hAverage - -
Remark: #5 and 6 Fundamental Signal with Bluetooth.
#7 and 8 Fundamental Signal with WLAN.
SPORTON International Inc. FCCID - HLEPA970
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5.12 Antenna Requirements

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

designed to ensure that no other antenna except assembled by the responsible party shall be used with
the device.

And according to FCC 47 CFR Section 15.247 (b), if directional gain of transmitting antennas is greater

than 6dBi, the power shall be reduced by the same level in dB comparing to gain minus 6dBi.

5.12.2 Antenna Connected Construction
The antenna used in this product are 2 PIFA antennas for WLAN and BT with I-PEX connector and it is

considered to meet antenna requirement of FCC.

FCCID : HLEPA970
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6. List of Measuring Equipments Used
Calibration Due Date
Instrument Manufacturer Model No. Serial No. Characteristics Remark
Date
) Conduction
EMC Receiver R&S ESCS 30 100132 9 KHz - 2.75 GHz | Jun. 23, 2004 | Jun. 23, 2005
(CO01-HY)
Conducti
LISN MessTec | NNB-2/16Z | 2001/008 | 9 KHz—30MHz |May 03, 2004 | May 03, 2005 | ~orc c'on
(CO01-HY)
LISN Conduction
MessT NNB-2/16Z | 2001/009 9 KHz - 30 MH Apr. 19, 2004 | Apr. 19, 2005
(Support Unit) essiec ‘ 2| or (CO01-HY)
Conduction
EMI Filt LINDGREN LRE-2060 1004 <450 H N/A N/A
et z (CO01-HY)
. Conduction
EMI Filter LINDGREN N6006 201052 0~60Hz N/A N/A
(CO01-HY)
Suhner Conduction
RF Cable-CON ] RG223/U CB029 9KHz~30MHz Dec. 23, 2004 | Dec. 23, 2005
Switzerland (CO01-HY)
. Radiation
Spectrum analyzer Agilent E4408B [MY44211030| 9KHz-26.5GHz Jul. 27, 2004 | Jul. 26, 2005
(03CHO6-HY)
Receiver R&S ESCS30 | 100356 | OKHz-2.75GHz | Jul09,2004 | Jul, 10,2005 | Radiation
(03CHO6-HY)
Controller cT SC100 N/A N/A N/A N/A Radiation
(03CHO06-HY)
BilogAntenna | SCHAFFNER | CBL6112B | 2885 30MHz 2GHz | Nov. 22, 2004 | Nov. 21, 2005 | _adiation
9 oo eh (03CHO6-HY)
Radiati
Horn Antenna Com-Power AH118 071025 1G-18G Feb. 11, 2004 | Feb. 11,2005 | 3§H'§6'?£Y)
Radiation
SHF-EHF Horn |SCHWARZBECK| BBHA 9170 | 9170-249 14G - 40G Jun. 22, 2004 | Jun. 22, 2005
(03CHO06-HY)
. Radiation
PreAmplifier Com-Power PA-103 161055 1MHz - 1000MHz | Apr. 26, 2004 | Apr. 26, 2005
(03CHO6-HY)
. Radiation
HF Amplifier MITEQ AFS44 973248 0.1G - 26.5G May. 20, 2004 | May. 20, 2005
(03CHO6-HY)
= Radiation
Amplifier MITEQ AMF-6F 997165 26G - 40G Jun. 24, 2004 | Jun. 24, 2005
(03CHO6-HY)
Radiation
Turn Table HD DS 420 420/650/00 0 ~ 360 degree N/A N/A
(03CHO6-HY)
Radiation
Ant Mast HD MA 240 240/560/00 1Tm-4 N/A N/A
ntenna Mas m-4m (03CHOB-HY)
Wireless L
N . Radiation
Communications Agilent 8960/E5515C| 9343460754 Qual-band Jan,12,2004 | Jan,11,2005
(03CHO06-HY)
Test Set
Wireless L
o Radiation
Communications R&S CMU 200 103937 Qual-band 0Oct,20,2003 | Oct, 19,2005
(03CHO06-HY)
Test Set
Base Station . .
Agilent E5515C |GB43460754 N/A Jan. 12, 2004 | Jan. 12, 2005 | Base Station
Emulator
Radio
Communication R&S CMU200 105934 N/A Aug. 24, 2004 | Aug. 24, 2005 | Base Station
Tester
- EMS
Thermal Chamber Ten Billion TTH-D35P N/A N/A NCR NCR
Chamber
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7. Uncertainty Evaluation
Uncertainty of Conducted Emission Measurement (150kHz ~ 30MHz)

Contribution
Uncertainty of i
”(xi)
Probability
dB
Distribution
Receiver reading 0.10 Normal(k=2) 0.05
Cable loss 0.10 Normal(k=2) 0.05
AMN insertion loss 2.50 Rectangular 0.63
Receiver Spec 1.50 Rectangular 0.43
Site imperfection 1.39 Rectangular 0.80
Mismatch +0.34/-0.35 U-shape 0.24
combined standard uncertainty Uc(y) 1.13
Measuring uncertainty for a level of confidence
2.26

of 95% U=2Uc(y)
Uncertainty of Radiated Emission Measurement (30MHz ~ 1000MHz)

Contribution Uncertainty of X;
o Probability u(x;)
Distribution
Receiver reading 0.41 Normal(k=2) 0.21
Antenna factor calibration 0.83 Normal(k=2) 0.42
Cable loss calibration 0.25 Normal(k=2) 0.13
Pre Amplifier Gain calibration 0.27 Normal(k=2) 0.14
RCV/SPA specification 2.50 Rectangular 0.72
Antenna Factor Interpolation for Frequency 1.00 Rectangular 0.29
Site imperfection 1.43 Rectangular 0.83
Mismatch +0.39/-0.41 U-shaped 0.28
combined standard uncertainty Uc(y) 1.27
Measuring uncertainty for a level of confidence
of 95% U=2Uc(y) 2.54
SPORTON International Inc. FCCID : HLEPA970
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Uncertainty of Radiated Emission Measurement (1GHz ~ 40GHz)
Contribution Uncertainty of X; ( )
Ci Ci*ulx,
Probability u(x,)
dB
Distribution
Receiver reading 10.10 Normal(k=1) 0.10 1 0.10
Antenna factor calibration +1.70 Normal(k=2) 0.85 1 0.85
Cable loss calibration +0.50 Normal(k=2) 0.25 1 0.25
Receiver Correction 12.00 Rectangular 1.15 1 1.15
Antenna Factor Directional £1.50 Rectangular 0.87 1 0.87
Site imperfection 12.80 Triangular 1.14 1 1.14
Mismatch
Receiver VSWR T'1= 0.197
+0.34/-0.35 U-shaped 0.244 1 0.244
Antenna VSWR I'2= 0.194
Uncertainty=20log(1-I'1*I"'2*T'3)
Combined standard uncertainty Uc(y) 2.36
Measuring uncertainty for a level of
4.72
confidence of 95% U=2Ue(y)
SPORTON International Inc. FCCID : HLEPAQ70
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