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Musical Electronics Limited
8th Floor, Wlider Industrial Building, 58 Tsun Yipr&et,
Kwun Tong, Hong Kong

Musical Electronics (Qing Yuan) Limited
Tai He Industrail Park, Qing Xin Country, Qing Yu@&ity,
Guang Dong Province, China.

Product: G-GO Portable Wireless Speaker
Brand Name: G-PROJECT

Model Number:  G-100

FCC ID: AUIG-100

2011-10-26

2011-11-01 to 2011-11-02

Perform ElectroMagnetic Interference measurement in
accordance with FCC 47CFR [Codes of Federal Raguokit
Part 15: 2010 and ANSI C63.4:2009 for FCC Certtfma

The submitted product COMPLIED with the requirenseoit
Federal Communications Commission [FCC] Rules and
Regulations Part 15. The tests were performeddnraance
with the standards described above and on Sectibim 2his
Test Report.

For additional models details, see page 3.
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Authorized Signatory
ElectroMagnetic Compatibility Department
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The Hong Kong Standards and Testing Centre Ltd.
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1.0 General Details
1.1 Test Laboratory

The Hong Kong Standards and Testing Centre Ltd.
EMC Laboratory

10 Dai Wang Street, Taipo Industrial Estate

New Territories, Hong Kong

1.2 Equipment Under Test [EUT]
Description of Sample(s)

Product: G-GO Portable Wireless Speaker

Manufacturer: Musical Electronics (Qing Yuan) Lied
Tai He Industrail Park, Qing Xin Country, Qing Yu@ity,
Guang Dong Province, China.

Brand Name: G-PROJECT

Model Number: G-100

Additional Model Number(s): G-100B, G-100W

Input Voltage: The AC/DC Adaptor used for the $estis provided by the

applicant with the following details: Two pins (leV Neutral)
only adaptor, Model Number: AS190-090-AC180, Indi@i0-
240Va.c. 50/60Hz 0.7A, Output: 9vd.c. 1.8A.
Or 6Vd.c. (“AA” size battery x 4) for portable use.
Output: 5V 1A for Charge any phones or any dewiith a USB jack.
1.2.1 Description of EUT Operation
The Equipment Under Test (EUT) is a Musical Elegits Limited, G-GO Portable Wireless
Speaker, it is Audio System, modulation by IC; &gk is frequency hopping speed spectrum
Modulation.
1.3 Date of Order
2011-10-26
1.4 Submitted Sample(s):
1 Sample
15 Test Duration
2011-11-01 to 2011-11-02
1.6 Country of Origin

China

The Hong Kong Standards and Testing Centre Ltd.
10 Dai Wang Street, Taipo Industrial Estate, N.T., Hong Kong
Tel: (852) 2666 1888 Fax: (852) 2664 4353 Homepage: www.hkstc.org E-mail: hkstc@hkstc.org
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2.0 Technical Details

2.1 Investigations Requested

Perform Electromagnetic Interference measuremerstscordance with FCC 47CFR [Codes of
Federal Regulations] Part 15: 2010 RegulationsAx8l C63.4:2009 for FCC Certification.

2.2 Test Standards and Results Summary Tables
EMISSION
Results Summary
Test Condition Test Requirement Test Method Clags/ Test Result
Severity | Pass Fail N/A
Output Power of FCC 47CFR 15.247(b)(1) ANSI C63.4:2009 NA| X O O
Fundamental Emissions
RF Conduct Spurious FCC 47CFR 15.247(c) N/A N/A D O O
Emission
Radiated Spurious FCC 47CFR 15.209 ANSI C63.4:2009 NA | X O O
Emissions
AC Mains Conducted FCC 47CFR 15.207 N/A N/A X ] ]
Emissions
Number of Operating FCC 47CFR N/A N/A X ] |
Channel 15.247(a)(2)(b)(1)
Band-edge compliance of FCC 47CFR 15.247© N/A N/A X | |
Conducted Emission
Channel Separation FCC 47CFR 15.247(a)(1) N/A NA X O O
Pseudorandom Hopping| FCC 47CFR 15.247(a)(1 N/A N/A D O O
Algorithm
Time of Occupancy FCC 47CFR N/A N/A D O O
15.247(a)(1)(iii)
20dB Bandwidth FCC 47CFR 15.247(a)(R) N/A NA| X O O
Antenna requirement FCC 47CFR 15.203 N/A N/A| X | |

Note: N/A — Not Applicable

The Hong Kong Standards and Testing Centre Ltd.
10 Dai Wang Street, Taipo Industrial Estate, N.T., Hong Kong
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3.0 Test Results

3.1 Emission

7

STC Test Report

3.1.1  Maximum Peak Output Power

Test Requirement:

Test Method: N/A

Test Date:

Mode of Operation:

Test Method:

2011-11-02
Communication mode (connecteakAPower)

FCC 47CFR 15.247(b)(1)

Page 5 of 40

The RF output of the EUT was connected to the specanalyzer. All the attenuation or cable losd wil
be added to the measured maximum output powerrddudts are recorded in dBm.

Spectrum Analyzer Setting:

RBW =3 MHz, VBW= 3MHz, Sweep = Auto, Span = 10kH
Detector = Peak, Trace = Max. hold

Test Setup:

EUT

Attenuato

Spectrum Analyzer

The Hong Kong Standards and Testing Centre Ltd.
10 Dai Wang Street, Taipo Industrial Estate, N.T., Hong Kong
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Limits for Peak Output Power of Fundamental & Harmonics Emissions [FCC 47CFR 15.247]:

The maximum peak output power shall not exceededaifowing limits:

For frequency hopping systems employing at leas$tofiping channels: 1 Watt

For all other frequency hopping systems in the 22483.5 MHz band: 0.125 Watts
For Digital Transmission systems in 2400-2483.5 MBénd: 1 Watt

Results of Communication mode (connected Peak PowePass
Maximum conducted output power

Transmitter Frequency (MHz) Maximum conducted output power (Watt)
2402 0.00127

Transmitter Frequency (MHz) Maximum conducted output power (Watt)
2441 0.00085

Transmitter Frequency (MHz) Maximum conducted outpu power (Watt)
2480 0.00057

Limit: 0.125W (125mW)

Calculated measurement uncertainty : 30MHzto 1GHz 1.7dB
1GHz to 18GHz 1.7dB
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3.1.2 Radiated Spurious Emissions

Test Requirement: FCC 47CFR 15.209

Test Method: ANSI C63.4:2009

Test Date: 2011-11-02

Mode of Operation; Communication mode / Aux in madnnected to iPod with

charging function
Test Method:

The sample was placed 0.8m above the ground pleseng-anechoic Chamber*. Measurements in both
horizontal and vertical polarities were perform&iiring the test, each emission was maximized by:
having the EUT continuously working, investigated aperating modes, considered typical
configuration to obtain worst position, manipulgtimterconnecting cables, rotating turntable, vagyi
antenna height from 1m to 4m in both horizontal eedical polarizations. The emissions worst-cage a
shown in Test Results of the following pages.

* Semi-anechoic chamber located on the G/F of “ThagH¢ong Standards and Testing Centre Ltd.”
with a metal ground plane filed with the FCC purduto section 2.948 of the FCC rules, with
Registration Number: 607756.
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Spectrum Analyzer Setting:

9KHz — 30MHz (Pk & Av) RBW:
VBW:

Sweep:

Span:

Trace:

30MHz — 1GHz (QP) RBW:
VBW:

Sweep:

Span:

Trace:

Above 1GHz (Pk & Av) RBW:
VBW:

Sweep:

Span:

Trace:

Test Setup:

10kHz
30kHz
Auto

Page 8 of 40

Fully capture the emissions being measured

Max. hold

120kHz
120kHz
Auto

Fully capture the emissions being measured

Max. hold

3MHz
3MHz
Auto

Fully capture the emissions being measured

Max. hold

Semi-Anechoic Chamber

Distance = 3m

A
\ 4

[ ]

Computer

[
EUT Turn-table | |

Absorbers

Measurement
Receiver

Ground Plane

Absorbers placed on top of the ground plane arenflasurements above 1000MHz only.
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Limits for Radiated Emissions [FCC 47 CFR 15.209 G@lss B]:

Frequency Range Quasi-Peak Limits
[MHZ] [UV/m]
0.009-0.490 2400/F (kHz)
0.490-1.705 24000/F (kHz)
1.705-30 30
30-88 100
88-216 150
216-960 200
Above960 500

The emission limits shown in the above table asetan measurement employing a CISPR quasi-peakateted
above 1000MHz are based on measurements emplayiagesiage detector.

Result of Communication mode — CHO (9kHz — 1GHz): &ss

Field Strength of Spurious Emissions
Average Value

Frequency | Measured| Correction Field Field Limit E-Field
Level Factor Strength Strength Polarity
MHz dBuVv dB/m dBuV/m pVvim pVim

Emissions detected are more than 20 dB below the ECLimits

Results of Communication mode — CHO (30MHz — 1000M#): PASS

Field Strength of Spurious Emissions
Quasi-Peak
Frequency | Measured| Correction Field Limit Margin E-Field
Level @3m Factor Strength @3m Polarity
MHz dBuVv dB/m dBuVv/m dBuV/m dBuV/m
59.2 20.4 9.3 29.7 40.0 -10.3 Vertical
373.0 18.3 17.1 35.4 46.0 -10.6 Vertica
437.0 15.3 18.6 33.9 46.0 -12.1 Vertica
533.3 21.1 21.3 42.4 46.0 -3.6 Vertica
384.0 16.5 18.1 34.6 46.0 -11.4 Horizontal
405.3 17.4 18.4 35.8 46.0 -10.2 Horizontal

The Hong Kong Standards and Testing Centre Ltd.
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Result of Communication mode — CHO (1GHz — 26GHzPass

Field Strength of Spurious Emissions
Peak Value
Frequency | Measured| Correction Field Limit Margin E-Field
Level @3m Factor Strength @3m Polarity
MHz dB? dB/m dB? /m dB? /m dB? /m
2402.0 68.5 27.7 96.2 - - Vertical
1633.3 28.7 25.3 54.0 74.0 -20.0 Vertica
4804.0 6.0 32.1 38.1 74.0 -35.9 Vertica
Result of Communication mode — CHO (1GHz — 26GHzPass
Field Strength of Spurious Emissions
Average Value
Frequency | Measured| Correction Field Limit Margin E-Field
Level @3m| Factor Strength @3m Polarity
MHz dB? dB/m dB? /m dB? /m dB? /m
2402.0 48.5 27.7 76.2 - - Vertical
1633.3 12.3 25.3 37.6 54.0 -16.4 Vertica
4804.0 2.2 32.1 34.3 54.0 -19.7 Vertica
Result of Communication mode — CH39 (9kHz — 1GHz)Pass
Field Strength of Spurious Emissions
Average Value
Frequency | Measured| Correction Field Field Limit E-Field
Level Factor Strength Strength Polarity
MHz dBuv dB/m dBuV/m pVvim pVim
Emissions detected are more than 20 dB below the BELimits
Results of Communication mode — CH39 (30MHz — 1000NE): PASS
Field Strength of Spurious Emissions
Quasi-Peak
Frequency | Measured| Correction Field Limit Margin E-Field
Level @3m Factor Strength @3m Polarity
MHz dBuVv dB/m dBuVv/m dBuV/m dBuV/m
59.2 20.4 9.3 29.7 40.0 -10.3 Vertical
373.0 18.3 17.1 35.4 46.0 -10.6 Vertica
437.0 15.3 18.6 33.9 46.0 -12.1 Vertica
533.3 21.1 21.3 42.4 46.0 -3.6 Vertica
384.0 16.5 18.1 34.6 46.0 -11.4 Horizontal
405.3 17.4 18.4 35.8 46.0 -10.2 Horizontal
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Result of Communication mode — CH39 (1GHz — 26GHzPass

Field Strength of Spurious Emissions
Peak Value
Frequency | Measured| Correction Field Limit Margin E-Field
Level @3m| Factor Strength @3m Polarity
MHz dB? dB/m dB? /m dB? /m dB? /m
2441.0 67.1 27.6 94.7 - - Vertical
1633.3 28.7 25.3 54.0 74.0 -20.0 Vertica
4884.0 5.7 32.2 37.9 74.0 -36.1 Vertica
Result of Communication mode — CH39 (1GHz — 26GHzPass
Field Strength of Spurious Emissions
Average Value
Frequency | Measured| Correction Field Limit Margin E-Field
Level @3m Factor Strength @3m Polarity
MHz dB? dB/m dB? /m dB? /m dB? /m
2441.0 47.1 27.7 74.8 - - Vertical
1633.3 12.3 25.3 37.6 54.0 -16.4 Vertica
4884.0 2.2 32.2 34.4 54.0 -19.6 Vertica
Result of Communication mode — CH78 (9kHz — 1GHz)pPass
Field Strength of Spurious Emissions
Average Value
Frequency | Measured| Correction Field Field Limit E-Field
Level Factor Strength Strength Polarity
MHz dBuVv dB/m dBuVv/m uVim uV/im
Emissions detected are more than 20 dB below the BXLimits
Results of Communication mode — CH78 (30MHz — 1000Nk): PASS
Field Strength of Spurious Emissions
Quasi-Peak
Frequency | Measured| Correction Field Limit Margin E-Field
Level @3m| Factor Strength @3m Polarity
MHz dBuVv dB/m dBuVv/m dBuV/m dBpV/m
59.2 20.4 9.3 29.7 40.0 -10.3 Vertical
373.0 18.3 17.1 35.4 46.0 -10.6 Vertica
437.0 15.3 18.6 33.9 46.0 -12.1 Vertica
533.3 21.1 21.3 42.4 46.0 -3.6 Vertica
384.0 16.5 18.1 34.6 46.0 -11.4 Horizontal
405.3 17.4 18.4 35.8 46.0 -10.2 Horizontal

The Hong Kong Standards and Testing Centre Ltd.

10 Dai Wang Street, Taipo Industrial Estate, N.T., Hong Kong
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Result of Communication mode — CH78 (1GHz — 26GHzPass

* Denotes restricted band of operation.

Field Strength of Spurious Emissions
Peak Value
Frequency | Measured| Correction Field Limit Margin E-Field
Level @3m| Factor Strength @3m Polarity
MHz dB? dB/m dB? /m dB? /m dB? /m
2480.0 65.3 27.5 92.8 - - Vertical
1633.3 28.7 25.3 54.0 74.0 -20.0 Vertica
4961.0 5.5 32.2 37.7 74.0 -36.3 Vertica
Result of Communication mode — CH78 (1GHz — 26GHzPass
Field Strength of Spurious Emissions
Average Value
Frequency | Measured| Correction Field Limit Margin E-Field
Level @3m Factor Strength @3m Polarity
MHz dB? dB/m dB? /m dB? /m dB? /m
2480.0 45.3 27.5 72.8 - - Vertical
1633.3 12.3 25.3 37.6 54.0 -16.4 Vertica
4961.0 1.9 32.2 34.1 54.0 -19.9 Vertica
Remarks:

Measurements were made using a peak detector.edigsion less than 1000MHz and falling within the
restricted bands of FCC Rules Part 15 Section 15.285tee limits of FCC Rules Part 15 Section 15.209

were applied.
Correction Factor included Antenna Factor and Caltiendation.
30MHz to 1GHz

1GHz to 18GHz

1dB
5.1dB

Calculated measurement uncertainty
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Limits for Radiated Emissions [FCC 47 CFR 15.209 Gliss B]:
Frequency Range Quasi-Peak Limits
[MHZ] [UV/m]
0.009-0.490 2400/F (kHz)
0.490-1.705 24000/F (kHz)
1.705-30 30
30-88 100
88-216 150
216-960 200
Above960 500

The emission limits shown in the above table asetan measurement employing a CISPR quasi-peakateted
above 1000MHz are based on measurements emplayiagesiage detector.

Result of Aux in mode connected to iPod with chargg function (9kHz — 30MHz): Pass
Emissions detected are more than 20 dB below tthiellne(s)

Result of Aux in mode connected to iPod with charging functio (30MHz — 1GHz) Pass

Field Strength of Spurious Emissions
Quasi-Peak
Frequency | Measured| Correction Field Limit Margin E-Field
Level @3m| Factor Strength @3m Polarity
MHz dBuVv dB/m dBuVv/m dBuV/m dBpV/m
84.3 19.5 8.4 27.9 40.0 -12.1 Vertical
190.0 18.0 11.3 29.3 43.5 -14.2 Horizontal
216.0 11.0 12.3 23.3 43.5 -20.2 Horizontal
288.0 17.8 14.8 32.6 46.0 -13.4 Horizontal
356.0 7.7 17.5 25.2 46.0 -20.8 Horizontgl
442.5 11.8 18.7 30.5 46.0 -15.5 Horizontal

Result of Aux in mode connected to iPod with chargg function (1GHz — 26GHz): Pass
Emissions detected are more than 20 dB below tthiellne(s)

Remarks:
* Denotes restricted band of operation.

Measurements were made using a peak detector.edigsion less than 1000MHz and falling within the
restricted bands of FCC Rules Part 15 Section 15.20%te limits of FCC Rules Part 15 Section 15.209
were applied.

Correction Factor included Antenna Factor and Caliendation.
Calculated measurement uncertainty 30MHz to 1GHz
1GHz to 18GHz

.1dB
5.1dB
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3.1.3  Conducted Emissions (0.15MHz to 30MHz)

Page 14 of 40

Test Requirement: FCC 47CFR 15.207

Test Method: ANSI C63.4:2009

Test Date: 2011-11-01

Mode of Operation: Communication Mode / Aux-in mode connected to iPdith eharging
function

Test Method:

The test was performed in accordance with ANSI €62009, with the following: an initial
measurement was performed in peak and averagetidatenode on the live line, any emissions
recorded within 30dB of the relevant limit line wele-measured using quasi-peak and average detectio
on the live and neutral lines with the worst casmrded in the table of results.

Test Setup:

EUT Cable

0.8m

LISN

Receiver

AE
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Limit for Conducted Emissions (FCC 47 CFR 15.207):

Frequency Range Quasi-Peak Limits Average
[MHz] [dBpV] [dBuV]
0.15-0.5 66 to 56* 56 to 46*
0.5-5.0 56 46
5.0-30.0 60 50

* Decreases with the logarithm of the frequency.

Limits for Conducted Emissions Test, please rafdintit lines (Quasi-Peak and Average) in the falilog diagram.

Results of Communication Mode: Pass
Please refer to the following diagram for indivitltesults.

Level [dBpV]
70
\
60
~—|
50
40 X
30 ; e/\“ :
V1 iy 4
Uy e X
20 UMMM i bt by, i ! :
I e X X
B l %
0
150k 300k 500k im 2M 3M 5M ™ 10M 30M
Frequency [Hz]
X MES vol_0001_fin QP
+ MES vol_0001_fin AV
MES vol_0001_pre PK
MES vol_0001_pre AV
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Results ofCommunication Mode: Pass

Quasi-peak Average
Conductor Frequency Level Limit Level Limit
Live or Neutral MHz dBuv dBuv dBuv dBuv
Live 0.155 51.8 66.0 32.9 56.0
Live 0.385 -*- -*- 22.4 48.0
Live 0.585 -*- -*- 20.9 46.0
Live 0.810 27.7 56.0 -*- -*-
Live 1.270 -*- -*- 18.2 46.0
Live 2.160 23.2 56.0 -*- -*-
Live 3.740 18.6 56.0 -*- -*-
Live 5.950 -*- -*- 15.3 50.0
Live 6.150 21.0 60.0 -*- -*-
Neutral 0.265 39.1 61.0 -*- -*-
Neutral 0.490 28.5 56.0 -*- -*-
Neutral 0.810 -*- -*- 21.0 46.0
Neutral 1.310 24.8 56.0 -*- -*-
Neutral 2.940 -*- -*- 16.2 46.0
Neutral 6.135 -*- -*- 15.8 50.0
Neutral 18.480 17.9 60.0 -*- -*-

Remarks:
Calculated measurement uncertainty : 3.97dB
-*- Emission(s) that is far below the correspondingt line.
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Limit for Conducted Emissions (FCC 47 CFR 15.207):

Page 17 of 40

Frequency Range Quasi-Peak Limits Average
[MHz] [dBpV] [dBuV]
0.15-0.5 66 to 56* 56 to 46*
0.5-5.0 56 46
5.0-30.0 60 50

* Decreases with the logarithm of the frequency.

Limits for Conducted Emissions Test, please refdintd lines (Quasi-Peak and Average) in the foliogvdiagram.

Results ofAux-in mode connected to iPod with charging functia: Pass

Please refer to the following diagram for indivitltesults.
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Results ofAux-in mode connected to iPod with charging functia: Pass

Quasi-peak Average
Conductor Frequency Level Limit Level Limit
Live or Neutral MHz dBuv dBuv dBuVv dBuv
Live 0.150 62.0 66.0 -*- -*-
Live 0.280 -*- -*- 20.5 51.0
Live 1.190 29.7 56.0 -*- -*-
Live 1.305 -*- -*- 19.8 46.0
Live 1.490 28.0 56.0 -*- -*-
Live 2.295 27.3 56.0 -*- -*-
Live 3.945 22.9 56.0 -*- -*-
Neutral 0.150 -*- -*- 50.4 56.0
Neutral 0.255 45.2 62.0 -*- -*-
Neutral 0.460 -*- -*- 17.4 47.0
Neutral 0.510 28.7 56.0 -*- -*-
Neutral 0.905 -*- -*- 17.5 46.0

Remarks:
Calculated measurement uncertainty : 3.97dB
-*- Emission(s) that is far below the correspondingt line.
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3.14 20dB Bandwidth Measurement

Test Requirement: FCC 47CFR 15.247(a)(1)
Test Method: ANSI C63.4:2009

Test Date: 2011-11-02

Mode of Operation: Communication Mode

Test Method:

The bandwidth is measured at an amplitude levealaed from the reference level by a specified ratio.
The reference level is the level of the highest laoge signal observed from the transmitter at the
fundamental frequency. Once the reference lewestiablished, the equipment is conditioned withdgpi
modulating signal to produce the worst-case (he widest) bandwidth.

Test Setup:

As Test Setup of clause 3.1.1 in this test report.
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Fundamental Frequency 20dB Bandwidth FCC Limits
[MHZ] [kHz] [MHZz]
2402 948.1 Within 2400-2483.5

(Lowest Operating Frequency)

Marker 1 [T1] RBW 30 kHz RF Att 20 dB
Ref Lvl 71.07 dBYV VBW 300 kHz
117 dBYV 2.40246353 GHz SWIr 5 ns Uni t dByV
117,
Yi|[T1] 71.|07 dBy
A
110 2. 40246353 GHz =
V2|[T1] 90.|89 dBy
2.40199549 GHz
100
All[T1] -g.27 dB

-948. 09619239 kHz

Lo by 2
o i L}WW |‘L&‘W‘fﬂl r
Lo ,

50

40

30

20
17

Center 2.402 Gz 150 kHz/ Span 1.5 MHz

Dat e: 7. DEC. 2011 10:49:05
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Fundamental Frequency 20dB Bandwidth FCC Limits
[MHZ] [kHZ] [MHZz]
2441 983.0 Within 2400-2483.5

(Middle Operating Frequency)

Delta 1 [T1] RBW 30 kHz RF Att 20 dB
Ref Lvl 0.58 dB VBW 300 kHz
117 dByV -982. 96593186 kHz SWr 5 s uni t dByV
117,
Y1|[T1] 71./02 dBy\
A
110 2. 44152154 GH =
Al[[T1] Q.58 dB
-982. 96593186 kHz
100
b V2I[T1] 94./60 dByV
K‘ 2.44101052 GHz
W I N1
thAX 1MVA
80 1 \,‘M w
Wi‘«!\m :!W/W 113 ﬁJ‘W
" h LA
70 U o f 'y
60 TDF
50
40|
30
20
17
Center 2.441 GHz 150 kHz/ Span 1.5 Mz
Dat e: 7.DEC. 2011 10: 19: 03
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Fundamental Frequency 20dB Bandwidth FCC Limits
[MHZ] [kHZ] [MHZz]
2480 955.0 Within 2400-2483.5

(Highest Operating Frequency)

Marker 1 [T1] RBW 30 kHz RF Att 20 dB
Ref Luvl 71.97 dBwV VBW 300 kHz
117 dByV 2. 48049359 GHz Sswr 5 s Uni t dByV
117,
Yi|[T1] 71./97 dBYV
110 248049359—CHz
V2l [T1] 92./94 dByV
2.47998948 GHz
100
All[T1] -0.09 dB

-9585. 01002004 kHz

90| | iva
so%ﬁv | JUIVM/\MWWW A’\,LMM Il’\NAi
Ulh’\MJ\An 1 \'\/\.\]\,'\'\ 1

70 Wt

) ",

50

TDF

40

30

20
17

Center 2.48 GHz 150 kHz/ Span 1.5 MHz

Dat e: 7. DEC. 2011 10:42:14
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Channel Centre Frequency

Requirements:
Frequency hopping system in the 2400-2483.5MHz Istiadl use at least 79 (Channel 0 to 78) non-
overlapping channels.

The EUT operates in according with the Bluetootteay specification within the 2400 - 2483.5 MHz
frequency band.

RF channels for Bluetooth systems are spaced 1 afidzare ordered in channel number k. In order to
comply with out-of-band regulations, a lower fregog guard band of 2.0 MHz and a higher frequency
guard band of 3.5MHz is used.

The operating frequencies of each channel arellasvio

First RF channel start from 2400MHz + 2MHz guardda 2402MHz
Frequency of RF Channel = 2402+k MHz, k = 0,...,784fhel separation = 1MHz)

The Hong Kong Standards and Testing Centre Ltd.
10 Dai Wang Street, Taipo Industrial Estate, N.T., Hong Kong
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79 to 79 channels used, channel separation = 1MHz

Marker 1 [T1] RBW 100 kHz RF Att 0 dB
@Ref Lvi 45.89 dBYV VBW 100 kHz
87 dByV 2.40200802 GHz SWr 21 ns Uni t dByV
87
a0 Yi|[T1] 45./89 dBy
2. 40200802 Gz
V2 |[T1] 45.|22 dBy
70 48015331 Gz
Al|[T1] -d.43 dB
60 10040060 VHRZ|
50 I NL

10|

-10

-20

Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz
Dat e: 2.NCv. 2011 11:53:11
Max/Ref Lvl Delta 1 [T1] REW 30 kHz RF Att 10 dB
122 dBYV -1l.72 dB VEW 30 kHz
102 dBYV 1.00200401 MH=Z EWT 14 ms Unit dBYV
1z2
YilrT1l 8135 dBY\
=
2.44001102 GHZ
110
Al|[T1] —1.7z a=

1.00200401 MHgz

1VIEW

I T T R TR

50

40

30

z20

10

Center 2.442 GHz 500 kH=z/ Span 5 MHz

Date: 2.NCV.2011 14:26:09
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47.7dB reduction at lower band-edge

Nax/ Ref Lvl Marker 1 [T1] RBW 100 kHz RF Att 10 dB
@ 122 dBYV 56. 92 dBYV VBW 100 kHz
102 dBYV 2.40140281 GHz S 5 ms Uni t dByV
122 .
YI[[T1] 56./92 dBY
2.40140281 GHz
110 2 TII 37,123 dBY
2. 40000000 GHz
100 ATTTTII] 78704 dB

601. 20240481 kHz

Lanew M e

m PVVUVYY
i

60

TDF

50 ’ru

30

20

10

Start 2.395 GHz 1.5 MHz/ Stop 2.41 GHz

Dat e: 2. NOv. 2011 14:06: 56
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49dB reduction at upper band-edge

ax/ Ref Lvl Mar ker 2 [ T1] RBW 100 kHz RF Att 10 dB
® 122 dBWV 33.84 dBwV VBW 100 kHz
102 dBWV 2.48350000 GHz SWI 5.5 ns Uni t dByV
122
Y2I[T1] 33./84 dBy
2.48350000 GHz
110 T TI] 54./97 dBY
2.48064529 GHz
100 AT TI] 49.00 dB
-|13. 47194389 MHz
90
1 I N1
ol LVIEW v

60
% TDF
50

%«WWWMMMWMWM

30

20

10

Start 2.478 Gz 2.2 WHz/ Stop 2.5 Gz

Dat e: 2. NOv. 2011 14:29: 26
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Antenna Requirement

Test Requirements:§ 15.203

Test Specification:

An intentional radiator shall be designed to ensina no antenna other than that furnished by the
responsible party shall be used with the devickee dse of a permanently attached antenna or of an
antenna that uses a unique coupling to the intealtiadiator shall be considered sufficient to chymp
with the provisions of this section. The manufaetunay design the unit so that a broken antenndea
replaced by the user, but the use of a standaeathaatack or electrical connector is prohibited.

Test Results:

The EUT has 1 [Inverted-F Antenna (PCB layout)]ebhis permanently attached to the main unit and
attached on PCB board, the antenna gain = 2.12dBiomponent install on inside of EUT. User unable
to remove or changed the Antenna.
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Pseudorandom Hopping Algorithm

Requirements:
The channel frequencies shall be selected from eudmandom ordered list of hopping
frequencies. Each frequency must be used equalligebtransmitter.

EUT Pseudorandom Hopping Algorithm
The EUT is a Bluetooth device, the Pseudo-randoppimg pattern; hopping characteristics and
algorithm are based on the Bluetooth specification.
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Occupancy Time

Requirements:
The average time of occupancy on any channel sioalbe greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the numberagiing channel employed.
No requirements for Digital Transmission System.

Measurement Data

DH5 Packet:

DH5 Packet permit maximum 1600/79/6 = 3.37 hopsspeond in each channel (5 time slots RX, 1 time
slot TX). The Dwell time is the time duration oktpulse times 3.37 x 31.6 = 106.6 within 31.6 sdson

Fig. A
[Pulse duration of Lowest Channel]
Delta 1 [T1] RBW 2 MHz RF Att 30 dB
Ref Lvl 1.83 dB VBW 2 M
117 dBwV 2.885772 ns swr 10 ns Uni t dByV
117,
Yil[T1] 81.|77 dBy
110 3222445 8
alllT1] 1.83 dB
2. 885772 ns | SC-
100
90|
1 I'NL
Y 1AP
80
70|
TDF
Tl i | i
20
17|
Center 2.402 G 1 ns/

Dat e: 5. DEC. 2011 09:53: 22
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Fig. B
[Pulse duration of Middle Channel]
Delta 1 [T1] RBW 2 MHz RF Att 30 dB
@Ref Lvi 1.43 dB VBW 2 MHz
117 dByV 2.867735 ns SWr 10 ns Uni t dByV
117,
Yi1/[T1) 82.77 dBy
110| 6~ 3395
al|[T1] 1.43 dB

2.867735 ns |5
100

90|

I'N1
1AP
80|

70|

60 TDF

20|

17|

Center 2.441 GHz 1 ns/
Dat e: 5. DEC. 2011 09: 50: 49
Fig. C
[Pulse duration of Highest Channel]
Marker 1 [T1] RBW 2 Mz RF Att 30 dB
Ref Lvl 83. 08 dBywV VBW 2 Mz
117 dByV 5.146293 ns SWIr 10 ns Uni t dByV
117,
Y1/[T1] 83./08 dBy
110 5146293 B
All[T1] Q.25 dB
2.887776 ms |S&
100
90|
I N1
1AP
80|
70|
60 TOF

50|

40

20|
17|

Center 2.48 GHz 1 ns/

Cat e: 5. CEC. 2011 09: 49: 29
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DHS3 Packet:

DH3 Packet permit maximum 1600/79/4 = 5.06 hopsspeond in each channel (3 time slots RX, 1 time
slot TX). The Dwell time is the time duration oktpulse times 5.06 x 31.6 = 160 within 31.6 seconds

Fig. D
[Pulse duration of Lowest Channel]
Delta 1 [T1] RBW 2 MHz RF Att 30 de
® Ref Lwvl 2.16 dB VBW 2 MHz
117 dBYV 1.663327 ms SWT 10 ms Unit dByV

Yi| T 81.50 dBYV|
110 - =4

.16 dB

Al [Tl] 2
1.663327 ms

seL

920

INl
iap

20

17

Center 2.402 GHz 1 ms/

Date: 5.DEC.2011 11:09:06
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Fig. E
[Pulse duration of Middle Channel]
Delta 1 [T1] REBW 2 MHZ RF Att 30 dB
Ref Lvl 1.70 dB VBW 2 MHZzZ
117 dBNV 1.663327 ms SWT 10 ms Unit dBNV
11
¥Yi1|[T1] 83./13 dByY
2 ]
110 = IS pidc
al|[T1] 1.70 aB
1.663327 ms [T
100
S0
80
70
60
50
40|
30 A Ll T
20
17
Center 2.441 GHz 1 ms/
Date: 5.DEC.2011 11:06:10
Fig. F
[Pulse duration of Highest Channel]
Delta 1 [T1] RBW 2 MHzZ RF Att 30 dB
Ref Lvl 1.7% de VBW 2 MHz
117 dBwv 1.663327 ms SWT 10 ms Unit dByv
117
¥Y1|[T1] 83.90 dBYV
=
110 616 m:
1 al|[T1] 1.79 de

1.663327 ms |5

Nl
iap

Center 2.48 GHz 1 ms/

Date: 5.DEC.2011 11:14:195
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DH1 Packet:

DH1 Packet permit maximum 1600/79/2 = 10.12 hagrsspecond in each channel (3 time slots RX, 1
time slot TX). The Dwell time is the time duratiohthe pulse times 10.12 x 31.6 = 320 within 31.6
seconds

Fig. G
[Pulse duration of Lowest Channel]
Delta 1 [T1] RBW 1 Mz RF Att 30 dB
Ref Lvl -0.77 dB VBW 1 Mz
117 dByV 430. 861723 ys sSwWr 5 ns Uni t dByV
117,
110
Sa
100
90|
E I N1
1AP
80|
70|
60 TDF
50,
40|
30 (i " ] 1 Y
20|
17|
Center 2.402 Gz 500 ys/

Dat e: 5. DEC. 2011 09:23:12
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Fig. H

[Pulse duration of Middle Channel]

90|

80|

70|

60|

50

40

30]

20|

17|

Dat e:

®

117,

110

90|

80|

70

20|

17|

Dat e:

Marker 1 [T1] RBW 2 Mz RF Att 30 dB
Ref Lvl 76.84 dBNV VBW 2 Mz
117 dByV 5.016032 ns swr 5 ns Uni t dByV
Yi1|[T1) 76./84 dBy
5.016032 ns
All[T1] 7.29 dB
430. 861723 ys
1
ivi Ew
y
| M ! |' LB LR B |
Center 2.441 GHz 500 ys/
5. DEC. 2011 09: 27: 47
Fig. |
[Pulse duration of Highest Channel]
Marker 1 [T1] RBW 2 Mz RF At 30 dB
Ref Lvl 87. 43 dByV VBW 2 Mz
117 dByV 2.801603 ms swr 5 ns Uni t dByV
Yil[T1] 87./43 dBy
2.801603 s
All[T1] 1.30 dB
430. 861723 Ns
Y
1VI EV
T |l| [ T T LI | T T
Center 2.48 GHz 500 ys/

5. DEC. 2011

09: 31: 55
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Data Packet Frequency | Pulse Duration | Dwell Time Limits Test Results
(MHz) (ms) (s) (s)
DH5 2402 2.8858 0.308 0.400 Complies
DH5 2441 2.8677 0.306 0.400 Complies
DH5 2480 2.8878 0.308 0.400 Complies
DH3 2402 1.6633 0.266 0.400 Complies
DH3 2441 1.6633 0.266 0.400 Complies
DH3 2480 1.6633 0.266 0.400 Complies
DH1 2402 0.4309 0.138 0.400 Complies
DH1 2441 0.4309 0.138 0.400 Complies
DH1 2480 0.4309 0.138 0.400 Complies
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Radiated Emission

Page 36 of 40

EQP NO. DESCRIPTION MANUFACTURER MODEL NO. SERIAL N O. LAST CAL DUE CAL
EM276 Broadband Horn Antenna A-INFOMW JXTXLB- J20310909030| 2010/08/21 2013/08/21
10180-SF 07
EM215 MULTIDEVICE CONTROLLER EMCO 2090 00024676 N/A N/A
EM216 MINI MAST SYSTEM EMCO 2075 00026842 N/A N/A
EM217 ELECTRIC POWERED EMCO 2088 00029144 N/A N/A
TURNTABLE
EM218 ANECHOIC CHAMBER ETS-Linggren FACT-3 - 20110/25 2012/10/25
EM174 BICONILOG ANTENNA EMCO 3142B 1671 2010/02/09 | 2012/02/09
EM229 EMI Test Receiver R&S ESIB40 100248 2011/64/2 | 2012/04/26
EMO022 LOOP ANTENNA EMCO 6502 1189-2424 2010/09/07 012/09/07
Line Conducted
EQP NO. DESCRIPTION MANUFACTURER MODEL NO. SERIAL N O. LAST CAL DUE CAL
EM119 LISN R&S ESH3-Z5 846695/030 2011/01/07 20107
EM181 EMI TEST RECEIVER ROHDE & SCHWARZ ESIB7 10a07 2011/04/26 2012/04/26
EM179 IMPULSE LIMITER ROHDE & SCHWARZ ESH3-Z22 357- 2011/01/24 2012/01/24
8810.52/54
EM154 SHIELDING ROOM SIEMENS N/A 803-740-057- 2011/01/23 2012/01/23
MATSUSHITA 99A
COMPONENTS

Remarks:-

CM Corrective Maintenance

N/A Not Applicable or Not Available

TBD To Be Determined
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Appendix B

Photographs of EUT

Front View of the product Rear View of the product

Inner Circuit Top View

Inner Circuit Bottom View
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Photographs of EUT

Measurement of Radiated Emission Test Set Up [Aux ode

Measurement of Radiated Emission Test Set Up [commication mode
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Photographs of EUT
Measurement of Radiated Emission Test Set Up [commication mode
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Measurement of Conducted Emission Test Set Up [Comumication mode

*rexx End of Test Report *****
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