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1. General

-1- FCC ID: PU5CP20

1.1 Certification of Accuracy of Test Data

Standards;

Test Procedure:
Equipment Tested:
Modd:

Applied by:

Samplereceived Date:

Final test Date:
Test Result
Test Site:
Temperature
Humidity:

Test Engineer:

All the tests in this report have been performed and recorded in accordance with the standards
described above and performed by an independent electromagnetic compatibility consultant,

CFR 47 Part 15 Subpart B Class B
CFR 47 Part 15 Subpart C (Section 15.247)

ANSI C63.4:2003
Bluetooth Vol P Phone
CP20

Wistron Corporation
2007/02/15
2007/03/05-2007/03/09
PASS

Chamber 02, Conduction 02
Refer to each Site test data
Refer to each site test data

ry Chi

International Standards Laboratory.

The test results contained in this report accurately represent the measurements of the
characteristics and the energy generated by sample equipment under test at the time of thetest. The
sample equipment tested as described in this report is in compliance with the limits of above

standards.
Approve & Signature

ég’%é&;ﬁ _________

Eddy H9ung/Dir

Test results given in thisreport apply only to the specific sample(s) tested under stated test conditions.
Thisreport shall not be reproduced other than in full without the explicit written consent of ISL. This report totally

contains 56 pages, including 1 cover page, 2 contents page, and 53 pages for the test description.

This report must not be use to claim product endorsement by NVLAP or any agency of the U.S. Government.

Thistest data shown below istraceableto NIST or national or international standard.

International Standards Laboratory certifies that no party to this application has been denied the FCC benefits

pursuant to Section 5301 of the Anti-Drug Abuse Act of 1988, 21 U.S.C. 853(a).

International Standards L aboratory Report Number: 07L RO10FC
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S

2. Test Results Summary
The Bluetooth functions of EUT has been tested according to the FCC regulations listed below:

Tested Standards: 47 CFR Part 15 Subpart C
Standard Test Type Result Remarks
Section
15.207(a) AC Power Line Pass
Emissions
15.247(b) (1) Max. Peak Output Power Pass
15.209( a) Radiated Emissions Pass
30MHz — 25 GHz
15.247 (¢) Band Edge Measurement| Pass
15.247(a)(1)(iii) Number of Hopping Pass
Frequency Used
15.247(a) (2)(ii) Spectrum Bandwidth Pass
Of FHSS device
15.247(a)(1) Hopping Channel Pass
Separation
15.247(a)(1)(iii) Dwell Time Pass
International Standards L aboratory Report Number: 07L RO10FC
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-3- FCC ID: PU5CP20

3. Description of Equipment Under Test (EUT)

Description:
Model No.:
Bluetooth Module:
Frequency Range:
Support channel:
Modulation Skill:
Antennas Type:

Antenna Connected:

Antenna peak Gain:
Power Type of Bluetooth module:
Battery Charging:

Bluetooth Vol P Phone

CP20

Cambridge Silicon Radio (Model: BC4-EXT)

2402 ~ 2480 MHz

79 Channels

GFSK (1Mbps)

PIFA (CP20-1, made by J THREE
INTERNATIONAL HOLDING CO.,LTD)

The Antennais clip on the back, use © cover with
EUT. The user is not possible to change the antenna
without disassembling the card phone.

-2 dBi
3.7V DC from Rechargeable Battery
Charge via Express Socket (3.3V) from PC

The channels and the operation frequency have listed below:

Channel Frequency(MHz)  Channd Frequency(MH2z)

00 2402
02 2404
04 2406
75 2477
77 2479

Express Connector:

Front:

Flank:

EMI Noise Source:
Crystal:13MHz(XT1)

EMI Solution:

1. Adding copper on battery.
2. Adding copper over speaker.

International Standards L aboratory

01 2403
03 2405
05 2407
76 2478
78 2480
one 26 pins
Speak
Power Button
Pair/Link Button
Speakerphone Button

Volume up/down button

Report Number: 07L RO10FC
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s, TEST RESUL TS (Bluetooth)

4.1 Powerline Conducted Emissions

4.1.1 EUT Configuration

The EUT was set up on the non-conductive tablethat is 1.0 by 1.5 meter, 80cm above ground.
Thewall of the shielded room was located 40cm to the rear of the EUT.

Power to the EUT was provided through the LISN. Theimpedance vs. frequency characteristic
of the LISN is complied with the limit used.

Both lines (neutral and hot) were connected to the LISN in series at testing. A coaxial-type
connector which provides one 50 ohms terminating impedance was provided for connecting
thetest instrument. The excesslength of the power cord was folded back and forth at the center
of thelead so as to form abundle not exceeding 40cm in length.

Any changes made to the configuration, or modifications made to the EUT, during testing are
noted in the following test record.

If the EUT is a Personal Computer or a peripheral of personal computer, and the personal
computer has an auxiliary AC outlet which can be used for providing power to an externa
monitor, then all measurements will be made with the monitor power from first the
computer-mounted AC outlet and then a floor-mounted AC outlet.

4.1.2 Test Procedure

The system was set up as described above, with the EMI diagnostic software running. The
main power line conducted EMI tests were run on the hot and neutral conductors of the power
cord and the results were recorded. The effect of varying the position of the interface cables
has been investigated to find the configuration that produces maximum emission.

At the frequencies where the peak values of the emissions were higher than 6df3 below the
applicable limits, the emissions were also measured with the quasi-peak detectors. At the
frequencies where the quasi-peak values of the emissions were higher than 6di3 below the
applicable average limits, the emissions were also measured with the average detectors.

The highest emissions were analyzed in details by operating the spectrum anayzer in fixed

tuned mode to determine the nature of the emissions and to provide information which could
be useful in reducing their amplitude.

4.1.3 EMI Receiver/Spectrum Analyzer Configuration (for the frequenciestested)

Frequency Range 150 KHz--30MHz
Detector Function Quasi-Peak/Average
Bandwidth (RBW) 9KHz

International Standards L aboratory Report Number: 07L RO10FC
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4.1.4 Test Data:

FCC ID: PU5CP20

Power Line Conducted Emissions (Hot) Channe 00, 39, 78

Address Mo 1301 ane 180,530 Ho Tswen Heln He RoadLung-Tan Helang,
Tao Yun Conty, Takwan L.OG,

Tel G301 TIE
Conducted Emission Measiurament operator:  Aled Yu
Flbe:1 15y Dt ;62 Date: 20070001 Tempaatea 2% 1C
mn A Time: PR 0S:56:44 Hurmidity; 5%
qe:
AVIE:
B

Ak i’.l'-. A i'I" i.i'!'ﬁi'}! f 'J:MF"‘%‘*
. uﬁﬁ ol A A )

‘i"'IH.!

-
LT 0.5 PHz] 5 H1LEOO
Site Conduction 02 Phase LT
Limit: CISPRZZ Glass B Condustionir) Paveer AG TI5VEOHE
Company:  Westron VB Wiltness:
BUT Model: P20
Execute Program:
Note:
Frequency | 00 | Toes | comect | wimt | wargm | comset | time | wargin Note
MHz dB dB dBuy dBuy dB dBuy dBuv dB
*0.1965 01 0.04 45.60 63.7 -18.1 | 37.30 53.7 -16.4
0.2589 0.13 0.08 40.50 61.4 -20.9 | 32.70 51.4 -18.7
0.3200 0.16 0.1 34.90 59.7 -24.8 | 27.00 49.7 -22.7
0.3893 0.19 0.09 30.90 58.0 -27.1 | 26.20 48.0 -21.8
0.5155 0.2 0.07 27.80 56.0 -28.2 | 24.50 46.0 -21.5
3.3458 0.33 0.12 22.00 56.0 -34.0 | 13.70 46.0 -32.3
"Maximum data  x:Ower limit

International Standards L aboratory
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-6- FCC ID: PU5CP20

MEMERTARDE
Power Line Conducted Emissions (Neutral) Channel 00, 39, 78
Hcldressba, 130, Lare T, 580 He Tatsn, Hain He Raad Lung-Tan Heiang,
SL Tan Yuan Conty. Takean FLOUC.
e a-HeT T i
Conducted Emisgion Measurement operator  Alex Yu
Fila 1115V Dotz 41 Drafe: SHOTOD0 T i o 26T
B0 dbuy Thime; PR DS 8243 Hurmidity: 54 %
aF- —
AW
% B e
"'lril'l'_l'h:'é :]-, é
hea S
M li .iwll gt i &F
[AWIE W
LA i a 51‘;,1%' d
VL il I
'- l'.'1| |l| '.l‘ Illilll |'|r 'ﬁ IILJTI#W 911“{;‘.“ ﬂﬁ {I l% l} 1'|f ]J ﬂll:'{il
|
(R i1 LY IMHz} L] Nl
Gre Conductan 0Z Phase ]
Lima: cISPREE Class B Gondussan(@r) Power K 118V GaHE
Company: Wistron M8 Wiktnes s
EUT Mooked: GPI0
Execute Program:
Note:
Frequency Cove Taae Comect Limit M:lrpgin comert i NAIa‘Ingin Note
MH2z dB dB dBuy dBuv dB dBuv dBuy dB
©0.1934 0.1 0.04 46.60 63.8 =17.2 37.40 53.8 -16.4
0.2616 0.13 0.08 38.40 61.3 -22.9 30.00 5.3 -21.3
0.3234 0.16 0.1 36.30 59.6 -23.3 27.50 49.6 -22.1
0.5155 0.2 0.07 28.60 56.0 -27.4 22.70 46.0 -23.3
3.1563 0.2 0.12 21.90 56.0 -34.1 18.00 46.0 =28.0
3.9895 0.2 0.14 23.70 56.0 -32.3 12.40 46.0 -33.6
*haximum data ¥ Ower limit
* NOTE: During thetest, the EMI receiver was set to Max. Hold then switch the EUT Channel between 00, 39,

International Standards L aboratory

78 to get the maximum reading of all these channels.
Margin = Amplitude + Insertion Loss- Limit
A margin of -8dB means that the emission is 8dB below the limit

Report Number: 07L RO10FC
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4.2 FHSS Maximum Peak Output Power

421 Test Procedure

422 Test Setup

EUT

FCC ID: PU5CP20

The Transmitter output of EUT was connected to the spectrum anayzer.

4.2.3 Test Data

Test Engineer:Jerry Chiou

spectrum
Andyzer

Maximum Peak Output Power

Temperature ( ):25

Humidity (%):55

Frequen Analyzer Cable Peak Power | Peak Power Limit
Channel equency Reading L oss Output Output Pass/Fail
(Mhz) (dBm) (dB) (MW) (dBm) (dBm)
00 2402 -1.60 1.10 0.89 -0.50 30 Pass
39 2441 -2.02 1.10 0.81 -0.92 30 Pass
78 2480 -2.83 1.10 0.67 -1.73 30 Pass
REF 20.0 dBm MKR 2.401955 GHz
10dB/ A_View Posi B_Blank HNorm -1.60 dBm
Trace A
MARKER 1
2.4801955 GH= Write A
SRR e =
e __“““\_\ | View A
// 3
\‘\ Blank &
4
Max Hold
f
5
Detector
|T|
&
Trc Menu
Fa—[ B |
7
CENTER 2.402000 GHz SPAN 3.000 MHz 1/2 ,more
*RBY 1 MHz #YBYW 3 MHz SWP 20 ms *ATT 30dB

International Standards L aboratory
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REF 20.0 dBm MKR 2.440988 GHz
1048/ A Miew Posi  B_Blank Horm =2.02 dBm
Trace A
MARKER 1
2.48440988 GH= Write &
e o it
i P=aTt View A

L 3
\\\H\ Blank &

4
Max Hold
A
E
Detector
[ Posi
Trc Henu
Fa B |
7
CENTER 2.441000 GHz SPAN 3.000 MHz 1/2 ,more
#*RBYW 1 MH=z #/BYW 3 HH=z SWP 20 ms *ATT 30dB
REF 20.0 dBm MKR 2.479970 GHz
10dB/ A_View Posi  B_Blank HNorm -2.83 dBm
Trace A
MARKER 1
2.4879970 GH=z Write A
z
J#,x*’”ﬂwﬂrrf_ ¢ st View A

f;f’rfgrdlr .Hx\\\\ i Blank A
\Hx‘“«. S

4
Max Hold
A

-3
Detector

FPosi

&
Trc Henu
Fa—| B |

7

CENTER 2.480000 GHz SPAN 3.000 MHz 142 hore
#RBW 1 MHz __ *VBW 3 MHz SWP 20 ms _ *ATT 30dB

International Standards L aboratory Report Number: 07L RO10FC
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FCC ID: PU5CP20

4.3 Radiated Emission M easur ement

4.3.1 EUT Configuration

The equipment under test was set up on the 10 meter chamber with measurement distance of 3
meters. The EUT was placed on a non-conductive table 80cm above ground.

Any changes made to the configuration, or modifications made to the EUT, during testing are
noted in the following test record.

4.3.2 Test Procedure

The system was set up as described above, with the EMI diagnostic software running. We
found the maximum readings by varying the height of antenna and then rotating the turntable.
Both polarization of antenna, horizontal and vertical, are measured.

30M to 1GHz: The highest emissions between 30 MHz to 1000 MHz were also analyzed in
details by operating the spectrum anayzer and/or EMI receiver in quasi-peak mode to
determine the precise amplitude of the emissions. While doing so, the interconnecting cables
and major parts of the system were moved around, the antenna height was varied between one
and four meters, its polarization was varied between vertical and horizontal, and the turntable
was slowly rotated, to maximize the emission.

1GHz — 25GHz: The highest emissions were also analyzed in details by operating the
spectrum analyzer and/or EMI receiver in peak mode to determine the precise amplitude of the
emission. While doing so, the interconnecting cables and mgor parts of the system were
moved around, the antenna height was varied between one and four meters, its polarization
was varied between vertical and horizontal, and the turntable was slowly rotated, to maximize
the emission. During test the EMI receiver and spectrum was setup according to EMI
Receiver/Spectrum Analyzer Configuration.

For thetest of 2™ to 10" harmonics frequencies, the equipment setup was also refer to EMI
Receiver/Spectrum Analyzer Configuration. The frequencies were tested using Peak mode
firgt, if the test data is higher than the emissions limit, an additional measurement using
Average mode will be performed and the average reading will be compared to the limit and
record in test report.

4.3.3 EMI Receiver/Spectrum Analyzer Configuration (for the frequenciestested)

Freguency Range Tested:

30MHz~1000MHz

Detector Function: Quasi-Peak Mode
Resolution Bandwidth (RBW): 120KHz

Video Bandwidth (VBW) 1IMHz
Freguency Range Tested: 1GHz - 25 GHz
Detector Function: Peak Mode
Resolution Bandwidth (RBW): 1MHz

Video Bandwidth (VBW) 3MHz
Freguency Range Tested: 1GHz - 25 GHz
Detector Function; Average Mode
Resolution Bandwidth (RBW): 1MHz

Video Bandwidth (VBW) 10 Hz

International Standards L aboratory
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-10- FCC ID: PU5CP20

434 Test Data(30MHz — 1GH2):

30M — 1GHz Open Field Radiated Emissions (Horizontal) Channel 00, 39, 78

s

Address:No.120.Lane 180,5an Ho Tsuen,Hsin Ho Road
JLung-Tan Hslang, Tao Yuan Conly, Taiwan R.0.C,
Tel:03-4071T18

File :1
R0 dibuim

Radiated Emiezion Measure ment Operator:
Temperature: 26 T

ET)
%

A

o

-13

o "vw W i M
| i

Data 02 Date! 2007/03/09 ik
Time: PM 05:37:57  Humidity, 54 %
Limil —_—
L ET

g

T 1
A’ ! WILLJMEMML’IJL},LLM u-!l.dlbﬂ iL.".,,L. B e

000 127.0m Fdd 00 F20 .0 471 6.k R B2 i FOrG, (N, 10 TNMLON MHz
Site Chamker 02
Conditien : FCC Class B 3M Radiation Polarzation: Horizontal
Company : Power :
EUT Model: Withess: 10m
Execute Program :
Mote :
MK Frequency RX R Ant F Cab L |PreAmp | Emission Limit Margin |Ant.Pos |Tab.Pos |Detector
. {MHz2) (dBu¥/m) | (dB) (dB) (dB) (dBu¥/m) | (dBu¥/m)| (dB) (cm) (deg.)
146.4000| 14.27 10.56 1.92 0 26.75 43.50 |(-16.75 peak
324.8800( 12.55 13.8 3.18 o] 29.53 46.00 |(-16.47 peak
449.0400 9.65 16.68 3.85 o] 30.08 46.00 |(-15.92 peak
765.2600 9.37 19.83 5.41 o] 34.61 46.00 |(-11.39 peak
= 813.7600( 11.98 20.01 5.69 o] 37.68 46.00 8.32 peak
*:Maximum data x:0Over limit Iover margin
International Standards L aboratory Report Number: 07L RO10FC

HC LAB:NVLAP:200234-0;VCCl: R-341,C-354; NEMKO:ELA 113A;BSMI:SL2-IN-E-0037;SL2-R1-E-0037,CNLA:1178; | C:| C4067
LT LAB: NVLAP:200234-0;VCCI: R-1435,C-1440;NEMKO:ELA 113B; BSMI:SL2-IN-E-0013,CNLA:0997; IC:|C4164-1




nuSEETTRAS -11- FCC ID: PUSCP20

lamiatona S Labaary

30M — 1GHz Open Field Radiated Emissions (Vertical) Channel 00, 39, 78

Addregs:Ne. 120 Lans 180,San He Teusn,Hein Ho Road
ISL Lung-Tan Hsiang, Tas Yuan Conty, Talwan R.O.C,
Tel:D3-407 1718
Radiated Emission Measure ment Dpstetor:.
File :1 Data #3 Date: 2007/03/08 Temperature: 26 'C
AF0 cdBuim Time ; P 08;40:30 Humidity: 54 95
Limit: —
Mangin:
: ~ . . . # |
I P !: E: g’ |

) i fj o o
| i _.i‘_n’l.ﬂﬂbnﬂsﬂu'"L‘.”qMU---‘h’lj.J.Lﬂ-j' LA it
| b, I
ol e R e i

J b

RE]

ELT R R ] 22400 ERLNGT] 41RO 515w 1m0 7T, 00 HINE, (i TOMLAG MHz
Site ! Chamber 02
Coandition @ FCC Class B 3M Radiation Polarization: Vertical
Company : Power @
EUT Model: Witness: 10m
Execute Program :
MNote :
MK Frequency RX_R Ant_F | cab_L |PreAmp | Emission Limit Margin [Ant.Pos [Tab.Pos |Detector
. (MHz2) (dBuY/m) (dB) (¢B) (¢B) (dBuv/m) | (dBuv/m)| (dB) (em) (deg.)
740.0400| 10.84 19.62 529 o] 3575 46.00 -10.25 peak
765.2600 10.66 19.83 5.41 o] 35.90 46.00 -10.10 peak
792.4200| 11.42 19.88 5.59 o] 36.89 48.00 2.1 peak
= 812.9900 17.07 20 5.69 o] 4276 46.00 3.24 118 0 QP
*:Maximum data x:0Over limit l:over margin

NOTE:

>

During the Pre-test, the EUT has been tested for Channel 00, 39, 78 transmit from Main and Aux antenna respectively to get

al the critical emission frequencies. In the final test al the critical emission frequencies has been tested and the test data are
listed above.

Margin= Corrected Amplitude — Limit
Corrected Amplitude = Radiated Amplitude + Antenna Correction Factor + Cable Loss - Pre-Amplifier Gain
A margin of -8dB means that the emission is 8dB below the limit

All frequenciesfrom 30MHz to 1GHz have been tested

International Standards L aboratory Report Number: 07L RO10FC
HC LAB:NVLAP:200234-0;VCCI: R-341,C-354; NEMKO:ELA 113A;BSMI:SL2-IN-E-0037;SL2-R1-E-0037;CNLA:1178; I1C:1C4067
LT LAB: NVLAP:200234-0;VCCI: R-1435,C-1440;NEMKO:ELA 113B; BSMI:SL2-IN-E-0013;CNLA:0997; IC:IC4164-1
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435 Test Data (1GHz — 25 GH2)
1GHz~ 25 GHz (Horizontal), Channel 00: 2402 MHz

-12-

FCC ID: PU5CP20

Operator:JerryChiou RBW:1MHz
Humidity(%6):59
Temperature(C):22
Frequency Rx_R. Ant_F. Cab_L. PreAmpl Emission Limit Mardgn A.Tower T.Table
MHz dBuv dB/m dB dB dBuv/m dBuV/m dB cm deg
1601.9 38.98pk 27.66 2.31 23.75 45.20pk 54.00av -8.80 101 70
4789.21 43.70pk 34.00 5.14 2753 55.31pk 74.00pk -18.69 100 21
480392 24.50av 34.00 5.14 2753 36.11av 54.00av -17.89 100 21
7193.81 37.17pk 37.98 3.83 26.61 52.37pk 54.00av -1.63 101 137
9598.4 38.36pk 38.92 391 24.87 56.32pk 74.00pk -17.62 102 8
9607.8 21.00av 38.92 391 24.87 38.96av 54.00av -15.04 102 8

International Standards L aboratory

LT LAB: NVLAP:200234-0;VCCI: R-1435,C-1440;NEMKO:ELA 113B; BSMI:SL2-IN-E-0013,CNLA:0997; IC:|C4164-1

Report Number: 07L RO10FC

HC LAB:NVLAP:200234-0;VCCl: R-341,C-354; NEMKO:ELA 113A;BSMI:SL2-IN-E-0037;SL2-R1-E-0037,CNLA:1178; | C:| C4067




o T O
lamiatona S Labaary

-13-

1GHz~ 25 GHz (Vertical), Channel 00: 2402 MHz

FCC ID: PU5CP20

Operator:JerryChiou RBW:1MHz
Humidity(%6):59
Temperature(C):22
Frequency Rx_R. Ant_F. Cab_L. PreAmpl Emisson Limit Margin A.Tower T.Teble
MHz dBuv dB/m dB dB dBuV/m | dBuV/m dB cm deg
1599.4 42.80pk 27.63 2.30 23.75 48.99pk 54.00av -5.01 101 71
4789.21 41.28pk 34.00 5.14 2753 52.89pk 54.00av -1.11 100 21
7193.81 34.84pk 37.98 3.83 26.61 50.04pk 54.00av -3.96 101 137
9598.4 35.94pk 38.92 391 24.87 53.90pk 54.00av -0.10 102 8
Note:

»  According to the standards used, Where limits are specified by agencies for both average and peak (or quasi-pesk) detection , if
the peak (or quasi-peak) measured vaue complies with the average limit , it is unnecessary to perform an average

measurement.

“* " Fundamenta Frequency

“**7- Not in the restricted band, Limit level=Fundamenta Emission-20dB

“ pk”: pesk mode

“av": average mode
---“: No meter reading data due to the emission level is smaller than spectrum noise level.

“

Margin=Corrected Amplitude — Limit
Corrected Amplitude=Radiated Amplitude+Antenna Correction Factor+Cable Loss-Pre-Amplifier Gain
A margin of -8dB means that the emission is 8dB below the limit.

Il frequenciesfrom 1GHz to 25 GHz have been tested.

International Standards L aboratory

LT LAB: NVLAP:200234-0;VCCI: R-1435,C-1440;NEMKO:ELA 113B; BSMI:SL2-IN-E-0013,CNLA:0997; IC:|C4164-1

>
>
>
>
>
»  The Spectrum noise level+Correction Factor < Limit - 6 dB
>
>
>
A

Report Number: 07L RO10FC

HC LAB:NVLAP:200234-0;VCCl: R-341,C-354; NEMKO:ELA 113A;BSMI:SL2-IN-E-0037;SL2-R1-E-0037,CNLA:1178; | C:| C4067
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1GHz~25 GHz (Horizontal) , Channel 39: 2441 MHz

Operator:JerryChiou RBW:1MHz
Humidity(%6):59
Temperature(C):22
Frequency Rx_R. Ant_F. Cab L. PreAmpl Emisson Limit Margin A.Tower T.Table
MHz dBuv dB/m dB dB dBuV/m | dBuV/m dB cm deg
1626.87 38.82pk 27.87 2.32 23.75 45.26pk 54.00av -8.74 101 69
4876.12 43.33pk 34.33 5.13 2741 55.38pk 74.00pk -18.62 100 12
4887.42 24.11av 34.33 5.13 2741 37.54av 54.00av -17.84 100 12
7309.69 41.98pk 38.44 3.89 26.56 57.75pk 74.00pk -16.25 101 154
7328.91 26.11av 38.44 3.89 26.56 45.63av 54.00av -12.12 101 154
9757.74 41.30pk 38.64 4.02 24.76 59.19pk 74.00pk -14.81 101 5
9771.32 25.78av 38.64 4.02 24.76 48.86av 54.00av -10.33 101 5
International Standards L aboratory Report Number: 07L RO10FC

HC LAB:NVLAP:200234-0;VCCl: R-341,C-354; NEMKO:ELA 113A;BSMI:SL2-IN-E-0037;SL2-R1-E-0037,CNLA:1178; | C:| C4067
LT LAB: NVLAP:200234-0;VCCI: R-1435,C-1440;NEMKO:ELA 113B; BSMI:SL2-IN-E-0013,CNLA:0997; IC:|C4164-1
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1GHz~ 25 GHz (Vertical), Channd 39: 2441 MHz

-15-

FCC ID: PU5CP20

Operator:JerryChiou RBW:1MHz
Humidity(%6):59
Temperature(C):22
Frequency Rx_R. Ant_F. Cab_L. PreAmpl Emisson Limit Margin A.Tower T.Teble
MHz dBuv dB/m dB dB dBuV/m | dBuV/m dB cm deg
1626.87 43.39pk 27.87 2.32 23.75 49.83pk 54.00av -4.17 101 69
4876.12 41.05pk 34.33 5.13 2741 53.10pk 54.00av -0.90 100 12
7309.69 40.78pk 3844 3.89 26.56 56.55pk 74.00pk -17.45 101 154
7314.56 23.66av 3844 3.89 26.56 41.98av 54.00av -14.57 101 154
9757.74 37.59pk 38.64 4.02 24.76 55.49pk 74.00pk -18.51 101 5
9762.33 21.14av 38.64 4.02 24.76 40.53av 54.00av -14.96 101 5
Note:

» According to the standards used:Where limits are specified by agencies for both average and peak (or quasi-pesk) detection , if
the peak (or quasi-peak) measured vaue complies with the average limit , it is unnecessary to perform an average

measurement.

“ * " Fundamenta Frequency

“x*7- Not in the restricted band, Limit level=Fundamental Emission-20dB

“ pk”: pesk mode

“av": average mode
---“: No meter reading data due to the emission level is smdler than spectrum noise level.

“

Margin=Corrected Amplitude — Limit
Corrected Amplitude=Radiated Amplitude+Antenna Correction Factor+Cable Loss-Pre-Amplifier Gain
A margin of -8dB means that the emission is 8dB below the limit.
Il frequenciesfrom 1GHz to 25 GHz have been tested.

International Standards L aboratory

LT LAB: NVLAP:200234-0;VCCI: R-1435,C-1440;NEMKO:ELA 113B; BSMI:SL2-IN-E-0013,CNLA:0997; IC:|C4164-1

>
>
>
>
>
»  The Spectrum noise level+Correction Factor < Limit - 6 dB
>
>
>
A

Report Number: 07L RO10FC
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neSEETTRAE -16- FCC ID: PUSCP20

1GHz~ 25 GHz (Horizontal), Channel 78: 2480 MHz

Operator:JerryChiou RBW:1MHz
Humidity(%6):59
Temperature(C):22
Frequency Rx_R. Ant_F. Cab_L. PreAmpl Emisson Limit Margin A.Tower T.Teble
MHz dBuv dB/m dB dB dBuV/m | dBuV/m dB cm deg
1164.84 44.44pk 25.26 219 24.00 47.88pk 54.00av -6.12 102 101
1332.17 45.63pk 26.03 221 23.88 49.99pk 54.00av -4.01 101 89
1651.85 40.20pk 28.08 234 23.75 46.87pk 54.00av -7.13 101 67
494855 41.73pk 34.60 5.13 27.31 54.15pk 74.00pk -19.85 100 5
4959.87 25.54av 34.60 5.13 2731 38.11av 54.00av -16.04 100 5
7425.57 42.04pk 38.90 3.95 26.52 58.37pk 74.00pk -15.63 101 171
7432.54 26.72av 38.90 3.95 26.52 47.42av 54.00av -10.95 101 171
9902.6 42.18pk 38.38 412 24.67 60.01pk 74.00pk -13.99 101 2
9914.5 27.49%v 38.38 412 24.67 51.33av 54.00av -8.68 101 2
International Standards L aboratory Report Number: 07L RO10FC

HC LAB:NVLAP:200234-0;VCCl: R-341,C-354; NEMKO:ELA 113A;BSMI:SL2-IN-E-0037;SL2-R1-E-0037,CNLA:1178; | C:| C4067
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1GHz~25 GHz (Vertical), Channel 78: 2480 MHz

Operator:JerryChiou RBW:1MHz
Humidity(%6):59
Temperature(C):22
Frequency Rx_R. Ant_F. Cab_L. PreAmpl Emisson Limit Margin A.Tower T.Teble
MHz dBuv dB/m dB dB dBuV/m | dBuV/m dB cm deg
1134.87 45.13pk 25.12 2.19 24,03 48.40pk 54.00av -5.60 102 103
1511.99 43.25pk 26.90 2.24 23.75 48.64pk 54.00av -5.36 101 77
1651.85 44.60pk 28.08 234 23.75 51.27pk 54.00av -2.73 101 67
494855 39.20pk 34.60 5.13 27.31 51.62pk 54.00av -2.38 100 5
7425.57 38.63pk 38.90 3.95 26.52 54.97pk 74.00pk -19.03 101 171
7441.69 26.12av 38.90 3.95 26.52 43.43av 54.00av -11.54 101 171
9902.6 37.26pk 38.38 412 24.67 55.09pk 74.00pk -18.91 101 2
99114 25.11av 38.38 412 24.67 44.03av 54.00av -11.06 101 2
Note:

» According to the standards used, Where limits are specified by agenciesfor both average and peak (or quasi-peak) detection , if
the peak (or quasi-peak) measured value complies with the average limit , it is unnecessary to perform an average
measurement.

» “*": Fundamenta Frequency

»  “**": Not in the regtricted band, Limit level=Fundamental Emission-20dB

> “ pk': peak mode

> ‘“a": average mode

» “---“: No meter reading data due to the emission level is smaller than spectrum noise level.

»  The Spectrum noise level+Correction Factor < Limit - 6 dB

» Margin=Corrected Amplitude — Limit

»  Corrected Amplitude=Radiated Amplitude+Antenna Correction Factor+Cable Loss-Pre-Amplifier Gain

» A margin of -8dB means that the emission is 8dB below the limit.

A

Il frequenciesfrom 1GHz to 25 GHz have been tested.

International Standards L aboratory Report Number: 07L RO10FC
HC LAB:NVLAP:200234-0;VCCI: R-341,C-354; NEMKO:ELA 113A;BSMI:SL2-IN-E-0037;SL2-R1-E-0037;CNLA:1178; I1C:1C4067
LT LAB: NVLAP:200234-0;VCCI: R-1435,C-1440;NEMKO:ELA 113B; BSMI:SL2-IN-E-0013;CNLA:0997; IC:IC4164-1
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4.4 Band Edge M easur ement
4.4.1 Test Procedure (Conducted)

1. The transmitter output of EUT was connected to the spectrum anayzer.
Equipment mode: Spectrum analyzer
Detector function: Peak mode
SPAN: 100MHz
RBW: 100KHz
VBW: 100KHz
Center frequency: 2.4GHz, 2.4835GHz.
2. Using Peak Search to read the peak power of Carrier frequencies after Maximum
Hold function is completed
3. Find the next peak frequency outside the operation frequency band

4.4.2 Test Setup (Conducted)

Spectrum
EUT Andyzer

443 Test Data:

Table: Band Edge measur ement (Conducted)
Temperature ( ):25

Test Engineer:Jerry Chiou Humidity (%):55
Carrier -
Spectrum .
Frequency ] Outsideband .
Channel Reading Limit: >20dB Pass/Fail
(MH2) (dBuV) (dB)
00 2401.9 105.0
Outside band 2400.0 62.1 429 Pass
78 2479.9 103.8
Outside band 2484.5 57.3 46.6 Pass
International Standards L aboratory Report Number: 07L RO10FC

HC LAB:NVLAP:200234-0;VCCl: R-341,C-354; NEMKO:ELA 113A;BSMI:SL2-IN-E-0037;SL2-R1-E-0037,CNLA:1178; | C:| C4067
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FCC ID:PUSCP20

-19-

.;

Band Edge Conducted M easurement

HKR 2.4019 GHz

REF 127.0 dBu¥
104B/ A View Posi B_Blank HMHorm 105.03 dBuV
Hulti HKR
MARKER v )
o YO £ W I LU o * Hulti MKR
AR U1 S S S - =
i e
%J 'in : MKR List
s b | N oFF
3 .
- Peak List
CEMNTER 2.3750 GHz B ~ SPAN 100.0 MHz vsl
#RBYW 100 kHz #VBW 100 kHz *SWP 200 ms #ATI 30dB
ul ] 4
Peak List
Freq
7
Hulti MKR
OFF

Band Edge Conducted M easur ement

HKR 2.4799 GHz

REF 127 .0 dBpV
10dB/ f_Max Posi B_Blank HNorm 103.83 dBwV
Hulti HKR
MARKER - :
Dl L . Hulti HKR
FAS (e -  y ” ' .
] . Setup
| z
»'Hl. . : : _ MKR List
[|
PRl e S : ; i [TON [ OFF
= )
: Peak List
CENTER 2.5000 GHz SPAN 100.0 MHz P

#*REW 100 kHz #VBW 100 kHz *SWP 200 ms #ATT 30dB
[ WulfiMarkerlist 4P.eak- List
_ : '_ : ; i Freq

T
Multi MKR
OFF

International Standards L aboratory Report Number: 07L RO10FC
HC LAB:NVLAP:200234-0;VCCI: R-341,C-354; NEMKO:ELA 113A;BSMI:SL2-IN-E-0037;SL2-R1-E-0037;CNLA:1178; I1C:1C4067
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4.4.4 Test Procedure (Radiated)

1.  Antennaand Turntable test procedure same as Radiated Emission Measurement.
Equipment mode: Spectrum analyzer
Detector function: Peak mode
SPAN: 100MHz
RBW: 1IMHz
VBW: 3MHz
Center frequency: 2.375GHz, 2.500GHz.
2. Using Peak Search to read the peak power of Carrier frequencies after Maximum
Hold function is compl eted.
3. Find the next peak frequency outside the operation frequency band
4, For peak frequency emission level measurement in Restricted Band ,
Change RBW: 1IMHz
VBW: 10Hz
Span; 100MHz.
5. Get the spectrum reading after Maximum Hold function is compl eted.

445 Test Setup (Radiated)

Same as Radiated Emission Measurement

International Standards L aboratory Report Number: 07L RO10FC
HC LAB:NVLAP:200234-0;VCCI: R-341,C-354; NEMKO:ELA 113A;BSMI:SL2-IN-E-0037;SL2-R1-E-0037;CNLA:1178; I1C:1C4067
LT LAB: NVLAP:200234-0;VCCI: R-1435,C-1440;NEMKO:ELA 113B; BSMI:SL2-IN-E-0013;CNLA:0997; IC:IC4164-1
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446 Test Data

-21-

FCC ID: PU5CP20

Table Band Edge measurement (Radiated)

Test Engineer:Jerry Chiou

Temperature ( ):22

Data Rate Humidity (%):60
Frequenc |Spectrum Corrnectio Emission| dBc Limit Equip. Pass
Description y Reading | Factor | Level | (Limit: Setup or
(MHZ) | (dBuV) | (dB/m) |[(dBuV/m)| >20dBc)|(dBuV/m)| VBW Fail
Channd 00 | 51050 | 2633 | 3548 | 6181 10Hz
(average mode)
Channel_00
(peak mode) 2402.00 | 62.51 35.48 97.99 3MHz ---
Outside band
(peak mode) 2400.00 | 39.36 35.48 74.84 23.15 3MHz Pass
Channel_78
(average mode) 2480.40 | 24.17 35.51 59.68 10Hz ---
Channdl 78 | 517900 | 5851 | 3551 | 94.02 — | 3MHz | -~
(peak mode)
Outside band
(peak mode) 248350 | 18.26 35.51 53.77 40.25 3MHz Pass
Channel_00
Restricted band | 2389.40 | 16.18 35.47 51.65 74 3MHz Pass
(peak mode)
Redrictedband | 509 00 | 577 | 3547 | 4124 | - 54 | 10Hz | Pass
(average mode)
Channel_78
Restricted band | 2483.50 | 18.26 35.51 53.77 74 3MHz Pass
(peak mode)
Redricted band |, 0360 | 659 | 3551 | 4210 | - 54 | 10Hz | Pass
(average mode)
Note:

» The Spectrum plot of emission level measurement in Restricted band is attached.
» Emission Level=Spectrum Reading+Correction Factor
» Correction Factor=Antenna Factor+cable loss-amplifier gain
» Both Horizontal and Vertical polarizaion have been tested and the worst datais listed above.

International Standards L aboratory
HC LAB:NVLAP:200234-0;VCCI: R-341,C-354; NEMKO:ELA 113A;BSMI:SL2-IN-E-0037;SL2-R1-E-0037;CNLA:1178; I1C:1C4067
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FETARAY -22- FCC ID:PU5CP20

Band Edge Restricted Band (Radiated)-Peak M ode (Channel 00)

REF 81.0 dBuV MKR 2.4020 GHz
10dB/ i View Posi B_Blank Posi 62.51 dBpV
LOF Hulti HKR
MARKER 1 y
o A LT 1 Multi HKR
L« YV LY Ol e Jlr"lI 1 =
: . Setup
£l !
: ?V I'L' z
it MKR List
SE e g I v ’ \ I“_l‘ : i
e _ ST | O [OFF
3 ]
b Peak List
CENTER 2.3750 GHz ~ SPAN 100.0 MHz LavEl
#RBY 1 MH=z #*/BY 3 MHz 1] _
ul 3 4
Peak List
) > Freq
ki
Hulti MKR |
OFF

Band Edge Restricted Band (Radiated)-Average M ode (Channel 00)

REF 81.0 dBpV MKR 2.4025 GHz
10d4B/ A Miew Posi B_Blank Posi 26.33 dBpV
LOF| HKR Setup
MARKER 1
P Rl ST ot & 1 Marker Ho.
o 4 1 % ot i T 6 :
: (|
1 z
’ﬁ _ Marker
= = OH
. Marker
CENTER 2.3750 GHz ~ SPAN 100.0 MHz OFF
#RBY 1 HHz #BYW 10 Hz SWP 20 s #4TT 0 dB

ul 3 4

Active
Marker

Reset
Marker

International Standards L aboratory Report Number: 07L RO10FC
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FCC ID:PUSCP20

Band Edge Restricted Band (Radiated)-Peak M ode (Channel 78)

REF 81.0 dBpV

MKR 2.4799 GHz

10dB/ _#_View Posi B _Blank Posi 58.51 dBpy
LOF| ; HKR Setup
MARKER : 1
o A O0. LT Harker Ho.
24799 \::}i§~
I =
i it
S
[ovmttnim sttt s il it %L P & b it HaDNQr
-]
: Marker
CENTER 2.5000 GHz .  SPAN 100.0 MHz OFF
*RBY 1 MH=z #BY 3 MHz *SWP 200 ms  *ATT O dB
ul 3 ] 4
fctive
' ) Harker
Reset
Marker

Band Edge Restricted Band (Radiated)-Average M ode (Channel 78)

REF 81.0 dBpV

MKR 2.4804 GHz

10dB/ A View Posi B_Blank Posi 24.17 dBN

LOF Trace A
MARKER ¥
24884 -GHE Write A

CENTER 2.5000 GHz
#*RBW 1 MHz #VBW 10 Hz

International Standards L aboratory

SWP 20 s *ATT 0 dB

SPAN 100.0 HHz

5
Detector
| Fosi

&
Tre Henu

Fa B ]

7

1/2,more

Report Number: 07L RO10FC
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45 Bandwidth & Hopping Channel Separation

4.5.1 Standard Applicable

According to 815.247(a)(1), frequency hopping system shall have, hopping channel carrier
frequencies separated by aminimum of 25 kHz or the 20 dB bandwidth of the hopping
channel, whichever is greater. The system shall hop to channel frequencies that are selected
at the system hopping rate from a pseudorandomly ordered list of hopping frequencies.

45.2 Test Procedure

B Bandwidth Test Procedure
The Transmitter output of EUT was connected to the spectrum analyzer. The 20 dB
bandwidth of the fundamental frequency was measured. The setting of spectrum anayzer is

asfollows
Equipment mode Spectrum analyzer
Detector function Peak mode
RBW 30KHz
VBW 100KHz

B Hopping Channel Separation Test Procedure
1. Connect EUT antennaterminal to the spectrum analyzer with alow loss cable.
Equipment mode: Spectrum analyzer
RBW: 100KHz
VBW: 300KHz
SPAN:3MHz

2. By using the Max-Hold function record the separation of two adjacent channels.

3. Measure the frequency difference of these two adjacent channels by spectrum
analyzer Marker function.

4. Repeat above procedures until all frequencies measured were complete.

453 Test Setup

Spectrum
EUT Andyzer
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454 Test Data

Test Engineer:Jerry Chiou
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FCC ID: PU5CP20

20dB Bandwidth

Temperature ( ):25
Humidity (%):55

Frequency 20dB Bandwidth Limit .
Channel Pass/Fail
(MHz) (KHz2) (KH2)
00 2402 892 1000 Pass
39 2441 892 1000 Pass
78 2480 900 1000 Pass

Hopping Channd Separation
Temperature ( ):25

Test Engineer:Jerry Chiou

Humidity (%):55

Chann Frequency Separation Limit PO
(MH2) (KH2) (KH2)
00 2402 999 892 Pass
39 2441 996 892 Pass
78 2480 996 900 Pass
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