FCC Test Report

Report No.: AGC04W120302-2F2

FCCID :  ZYMFWIP-333IB

PRODUCT DESIGNATION  : Bluetooth iTower speaker

BRAND NAME : DMTECH

TEST MODEL : FWIB-108

CLIENT . Zhuhai Fullwing Electronic Co., Ltd
DATE OF ISSUE : Mar21, 2012

STANDARD(S) : FCC Part 15 Rules

Attestation of Global Compliance Co., Ltd.

CAUTION: This report shall not be reproduced except in full without the written permission
of the test laboratory and shall not be quoted out of context.




Report No.: AGC04W120302-2F2
Page 1 of 42

VERIFICATION OF COMPLIANCE

Applicant

Zhuhai Fullwing Electronic Co., Ltd

4/F & 5/F, Industrial Building, No 28,Zuo Wu Road, Wan Zai, Zhu Hai

Manufacturer

Zhuhai Fullwing Electronic Co., Ltd

4/F & 5/F, Industrial Building, No 28,Zuo Wu Road, Wan Zai, Zhu Hai

Product Designation

Bluetooth iTower speaker

Brand Name

DMTECH, SOUNDLOGIC, ANDERSSON, WITEX, FULLWING

Model Name

FWIB-108, FWIP-333IPB

Model Difference

All the same except for appearance, color and named. The main tested model
is FWIB-108,and the brand name is DMTECH. All the above

models maybe use the above brands.

FCC ID

ZYMFWIP-333IB

File Number

AGC04W120302-2F2

Date of test

Oct.19-Oct.25, 2011 (Peak Output Power, 20 dB Bandwidth, Conducted
Spurious Emission, Radiated Emission above 1G, Band Edges, Number of
Hopping Frequency, Time of Occupancy, Frequency Separation ;and the test
result refer to the test report AGC04W110901F2)

Date of test,

Mar.20, 2012(Conduction Emission, Radiated Emission below 1G)

WE HEREBY CERTIFY THAT:

The above equipment was tested by Attestation of Global Compliance Co., Ltd. The test data, data evaluation,
test procedures, and equipment configurations shown in this report were made in accordance with the

procedures given in ANS

Jure . 1 C63.4 (2003) and the e_ner?}éemitted by the sample EUT tested as described in this
report is in compliance with radiated emission limits o

CC Rules Part 15.247.

An;& lo L

Tested By:
Angela Li Mar.21, 2012
Reviewed By: \
Forrest Lei Mar.21, 2012
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Approved By:
Solger Zhang Mar.21, 2012
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1 GENERAL INFORMATION

1.1 PRODUCT DESCRIPTION

The EUT is a Bluetooth iTower speaker designed as a “Communication Device”. It is designed by way of
utilizing the FHSS technology to achieve the system operation.

A major technical description of EUT is described as following

Operation Frequency 2.402 GHz to 2.480GHz

Rated Output Power 3.65dBm(max) for GFSK modulation
Bluetooth Version V2.1 with EDR

Modulation GFSK, 1 /4-DQPSK, 8DPSK
Number of channels 79

Antenna Designation Integrated Antenna

Antenna Gain 0.8dBi

Hardware Version 1S1621_152-V1.0

Software Version 1S1621_152U1-V1.3

Power Supply DC12V, 1.5A by adapter

1.2 TABLE OF CARRIER FREQUENCYS

Frequency Band Channel Number Frequency
0 2402MHZ
1 2403MHZ

2400~2483.5MHZ 38 5440 MAZ
39 2441 MHZ
40 2442 MHZ
77 2479 MHZ

78 2480 MHZ




1.3
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RECEIVER INPUT BANDWIDTH

The input bandwidth of the receiver is 1.3 MHz , In every connection one Bluetooth device is the master
and the other one is slave. The master determines the hopping sequence. The slave follows this
sequence. Both devices shift between RX and TX time slot according to the clock of the

master. Additionally the type of connection (e.g. single of multisport (packet) is set up at the beginning of
the connection. The master adapts its hopping frequency and its TX/RX timing according to the packet
type of the connection. Also the slave of the connection will use these settings.

Repeating of a packet has no influence on the hopping sequence. The hopping sequence generated

by the master of the connection will be followed in any case. That means, a repeated packet will not

be send on the same frequency, it is send on the next frequency of the hopping sequence.
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1.4 EXAMPLE OF A HOPPING SEQUENCY IN DATA MODE

Example of a 79 hopping sequence in data mode:
40,21,44,23,42,53,46,55,48,33,52,35,50,65,54,67
56,37,60,39,58,69,62,71,64,25,68,27,66,57,70,59
72,29,76,31,74,61,78,63,01,41,05,43,03,73,07,75
09,45,13,47,11,77,15,00,64,49,66,53,68,02,70,06
01,51,03,55,05,04

1.5 EQUALLY AVERAGE USE OF FREQUENCIES AND BEHAVIOUR

The generation of the hopping sequence in connection mode depends essentially on two input values:
1 LAP/UAP of the master of the connection
2 Internal master clock
The LAP(lower address part) are the 24 LSB’s of the 48 BD_ADDRESS. The BD_ADDRESS is

an unambiguous number of every Bluetooth unit. The UAP(upper address part) are the 24MSB'’s of

the 48BD_ADDRESS
The internal clock of a Bluetooth unit is derived from a free running clock which is never adjusted and
Is never turned off. For synchronization with other units only offset are used. It has no relation to the time
Of the day. Its resolution is at least half the RX/TX slot length of 312.5us.The clock has a cycle of about
One day(23h30).In most case it is implemented as 28 bit counter. For the deriving of the hopping sequence
the entire.
LAP(24 bits),4LSB’s(4bits)(Input 1) and the 27MSB’s of the clock(Input 2) are used. With this input values
different mathematical procedures(permutations, additions, XOR-operations)are performed to generate te
Sequence. This will be done at the beginning of every new transmission.
Regarding short transmissions the Bluetooth system has the following behavior:
The first connection between the two devices is established, a hopping sequence was generated. For
Transmitting the wanted data the complete hopping sequence was not used. The connection ended.
The second connection will be established. A new hopping sequence is generated. Due to the fact the
Bluetooth clock has a different value, because the period between the two transmission is longer(and it
Cannot be shorter)than the minimum resolution of the clock(312.5us).The hopping sequence will always
Differ from the first one.

1.6 RELATED SUBMITTAL(S) / GRANT (S)

This submittal(s) (test report) is intended for FCC ID: ZYMFWIP-333IB filing to comply with Section 15.247 of
the FCC Part 15, Subpart C Rules.

1.7 TEST METHODOLOGY

Both conducted and radiated testing were performed according to the procedures in ANSI C63.4 (2003).
Radiated testing was performed at an antenna to EUT distance 3 meters.
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1.8 TEST FACILITY

All measurement facilities used to collect the measurement data are located at

Attestation of Global Compliance Co., Ltd.

1F., No.2 Building, Huafeng No.1 Technical Industrial Park, Sanwei, Xixiang, Baoan District, Shenzhen
The test site is constructed and calibrated to meet the FCC requirements in documents ANSI C63.4: 2003.
FCC register No.: 259865

1.9 SPECIAL ACCESSORIES
Refer to section 2.2.

1.10 EQUIPMENT MODIFICATIONS
Not available for this EUT intended for grant.



Report No.: AGC04W120302-2F2
Page 8 of 42

2 SYSTEM TEST CONFIGURATION

2.1 CONFIGURATION OF TESTED SYSTEM
Configure 1(Normal Hopping mode)

EUT

Configure 2(control continuous TX through PC)

EUT PC

Note: All the accessories have been used during the test.

2.2 EQUIPMENT USED IN TESTED SYSTEM

Item Equipment Mfr/Brand Model/Type No. Remark
BLUETOOTH ITOWER [ WITEX,SOUNDLOGIC, :
1 SPEAKER INTEMPO FWIP-333iP EUT
2 MOBILE PHONE NOKIA 5250 AE

3 PC LENOVO N450 AE
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3. SUMMARY OF TEST RESULTS
FCC RULES DESCRIPTION OF TEST RESULT
§15.247 Peak Output Power Compliant
§15.247 20 dB Bandwidth Compliant
§15.247 Conducted Spurious Emission Compliant
§15.207 Conduction Emission Compliant
§15.209 Radiated Emission Compliant
§15.247 Band Edges Compliant
§15.247 Number of Hopping Frequency Compliant
§15.247 Time of Occupancy Compliant
§15.247 Frequency Separation Compliant

***Note: The test data in this report refers to the test report AGC04W110901F2 except for Conduction
Emission test and Radiated Emission Test below 1G.

4. DESCRIPTION OF TEST MODES

The EUT has been operated in three modulations: GFSK, 1 /4-DQPSK, 8-DPSK independently.
The following operating modes were applied for the related test items. For Radiate Emission.

No. TEST MODES
1 Low Channel(TX)
2 Middle Channel(TX)
3 High Channel(TX)
4 Normal Hopping

Note: All the test modes were tested, only the result of the worst case was recorded in the report.
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5. PEAK OUTPUT POWER

5.1 MEASUREMENT PROCEDURE

1. The EUT was placed on a turn table which is 0.8m above ground plane.
2. Connect EUT RF output port to the Spectrum Analyzer through an RF attenuator
3. Set the EUT Work on the top, the middle and the bottom operation frequency individually.
4. Set Span = approximately 5 times the 20 dB bandwidth, centered on a hoping channel
RBW > the 20 dB bandwidth of the emission being measured
VBW > RBW,; Sweep = auto; Detector function = peak
5. Set SPA Trace 1 Max hold, then View.

5.2 TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION)

Spectrum Analyzer
[ ] O ©
T

RF Cable

EUT
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5.3 MEASUREMENT EQUIPMENT USED

A SERIAL
Description Manufacturer Model NUMBER Cal. Date Cal. Due
Spectrum Analyzer Agilent E4440A N/A 06/27/2011 06/26/2012
5.4 LIMITS AND MEASUREMENT RESULT
PEAK OUTPUT POWER MEASUREMENT RESULT
FOR GFSK MODULATION
Frequency Result Applicable Limits .
(GHz) (dBm) (dBm) Pass or Fail
2.402 3.34 30 Pass
2.441 3.42 30 Pass
2.480 3.65 30 Pass
PEAK OUTPUT POWER MEASUREMENT RESULT
FOR I /4-DQPSK, 8DPSK MODULATION
Frequency Test Result Test Result Applicable Pass or Fail
(GHz) 2 Mbps (dBm) | 3 Mbps (dBm) Limits (dBm)
2.402 3.31 3.23 30 Pass
2.441 3.36 3.32 30 Pass
2.480 3.45 3.33 30 Pass
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6 20 DB BANDWIDTH

6.1 MEASUREMENT PROCEDURE
1. The EUT was placed on a turn table which is 0.8m above ground plane.
2. Connect EUT RF output port to the Spectrum Analyzer through an RF attenuator
3, Set the EUT Work on the top, the middle and the bottom operation frequency individually.
4. Set Span = approximately 2 to 3 times the 20 dB bandwidth, centered on a hoping channel
RBW > 1% of the 20 dB bandwidth, VBW > RBW; Sweep = auto; Detector function = peak
5. Set SPA Trace 1 Max hold, then View.

6.2 TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION)
The same as described in Section 5.2

6.3 MEASUREMENT EQUIPMENT USED
The same as described in Section 5.3

6.4 LIMITS AND MEASUREMENT RESULTS

THE MEASUREMENT RESULT WITH THE WORST CASE OF 3MBPS FOR 8-DPSK MODULATION
) o Measurement Result
Applicable Limits .
Test Data (MHz) Criteria
Low Channel 1.222 PASS
- Middle Channel 1.226 PASS
High Channel 1.222 PASS
TEST PLOT OF BANDWIDTH FOR LOW CHANNEL
T gt R T [ Trace
Ch Freq 2.402 GhHz Trig Free , 1race
Occupied Bandwidth
Clear HWrite
/ dBpY Atten 10 dB
Max Hold
Min Hold
. View
WRes B UBH 270 kHz
Occupied Bandvwidth Occ BN 7 Par 990 Blank
1.1615 MHz % dB e
Transmit Freq Error 15,562 kH: Pofrg
x dB Bandwidth > MHz i

Copyright 2000-2005 Agilent Technologies
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TEST PLOT OF BANDWIDTH FOR MIDDLE CHANNEL
% Agiot R T | MeasSetup

Avg Number
10

Ch Freq 2.441 GHz Trig Free
Dccupied Bandwidth _- On 0
Avg Mode
Exp Repeat
Max Hold
On Off
Occ BW % Pwr
99.68 %
OBH Span
306006008 MHz
; ] - X dB
Occupied Bandwidth Occ BH % Pur ) ~20.08 dB
1.1866 MHz % dB -2 g
. Optimize
Transmit Freq Error Ref Lavel

% dB Bandwidth
Copyright 2000-2005 RAg echnologies

TEST PLOT OF BANDWIDTH FOR HIGH CHANNEL
= Agilent R T ’W

Ch Freq 2.4 GHz Trig Free | 2Tracg
Dccupied Bandwidth -

Clear HWrite

Max Hold

Min Hold

View

Occupied Bandwidth Occ BN Z Pwr  99.00 Blank
1.1780 MHz % dB =:
More

Transmit Freq Error kH:
% dB Bandwidth 1of2

Copyright 2000-2005 Agilent Technologies

Page 13 of 42
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7. CONDUCTED SPURIOUS EMISSION
7.1 MEASUREMENT PROCEDURE

1. The EUT was placed on a turn table which is 0.8m above ground plane.

2. Connect EUT RF output port to the Spectrum Analyzer through an RF attenuator

3, Set the EUT Work on the top, the middle and the bottom operation frequency individually.

4. Set the Span = wide enough to capture the peak level of the in-band emission and all spurious
emissions from the lowest frequency generated in the EUT up through the 10th harmonic.
RBW = 100 kHz; VBW > RBW; Sweep = auto; Detector function = peak.

5. Set SPA Trace 1 Max hold, then View.

7.2 TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION)
The same as described in section 5.2

7.3 MEASUREMENT EQUIPMENT USED
The same as described in section 5.3

7.4 LIMITS AND MEASUREMENT RESULT

LIMITS AND MEASUREMENT RESULT

Measurement Result

Applicable Limits
Test Data Criteria

In any 100 KHz Bandwidth Outside the

frequency band in which the spread
spectrum intentional radiator is operating,| At least -20dBc than the
the radio frequency power that is produce|  limit Specified on the PASS
by the intentional radiator shall be at least BOTTOM Channel
20 dB below that in 100KHz bandwidth
within the band that contains the highest
level of the desired power.

In addition, radiation emissions which fall
in the restricted bands, as defined in
§15.205(a), must also comply with the
radiated emission limits specified
in§15.209(a))

At least -20dBc than the
limit Specified on the TOP PASS
Channel
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TEST PLOT OF OUT OF BAND EMISSIONS WITH THE WORST CASE
OF 1 MBPS FOR GFSK MODULATION IN HIGH CHANNEL

# Agilent RL Peak Search

Atten 10 dB 4B Next Peak

OC Coupled Next Pk Right

Next Pk Left

2 i

<

Iy
I {F__J,.,..'.-.'n_u-LL_I\JI‘L'L]IL'LL-'J|l.'\lr"u'i-'-i+rm||h-.-.-. Hoi, -,x,-l,__;.\‘lll,-.u._.,_._.,_k.ww e b e b vt Hln Search

«UBH 100 KHz ARSI Pi-Pk Search

Mkr 3 CF
- |
More
1 of 2

R T |[PeakSearch

Copyright 2000-2005 Agilent Technologies

= Agilent

Atten iB d Next Peak

Next Pk Right

|
|

Next Pk Left

|
i

Min Search

1 |
Pk-Pk Search

Mkr 3 CF

More
1 of 2

No Peak Found
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8 CONDUCTED EMISSION

8.1 .LIMITS OF LINE CONDUCTED EMISSION TEST

Frequenc Maximum RF Line Voltage
9 y Q.P.( dBuV) Average( dBuV)
150kHz~500kHz 66-56 56-46
500kHz~5MHz 56 46
5MHz~30MHz 60 50

**Note: 1. The lower limit shall apply at the transition frequency.
2. The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50 MHz

8.2. BLOCK DIAGRAM OF LINE CONDUCTED EMISSION TEST

EUT | |—B0cmy =80cm La..Ml

A0cm

LISN

S0FEm
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8.3. PROCEDURE OF LINE CONDUCTED EMISSION TEST

1) The equipment was set up as per the test configuration to simulate typical actual usage per the user’s
manual. When the EUT is a tabletop system, a wooden table with a height of 0.8 meters is used and is
placed on the ground plane as per ANSI C63.4 (see Test Facility for the dimensions of the ground plane
used). When the EUT is a floor-standing equipment, it is placed on the ground plane which has a 3-12 mm
non-conductive covering to insulate the EUT from the ground plane.

2) Support equipment, if needed, was placed as per ANSI C63.4.

3) All'I/O cables were positioned to simulate typical actual usage as per ANSI C63.4.

4) The EUT received DC12V power from adapter through a LISN.

5) The EUT test program was started. Emissions were measured on each current carrying line of the EUT
using a spectrum Analyzer / Receiver connected to the LISN powering the EUT. The LISN has two
monitoring points: Line 1 (Hot Side) and Line 2 (Neutral Side). Two scans were taken: one with Line 1
connected to Analyzer / Receiver and Line 2 connected to a 50 ohm load; the second scan had Line 1
connected to a 50 ohm load and Line 2 connected to the Analyzer / Receiver.

6) Analyzer / Receiver scanned from 150 kHz to 30MHz for emissions in each of the test modes.

7) During the above scans, the emissions were maximized by cable manipulation.

8) Ascan was taken on both power lines, Line 1 and Line 2, recording at least the six highest emissions.

9) Emission frequency and amplitude were recorded into a computer in which correction factors were used to

calculate the emission level and compare reading to the applicable limit. If EUT emission level was less
—2dB to the A.V. limit in Peak mode, then the emission signal was re-checked using Q.P and Average
detector.

The test data of the worst case condition(s) was reported on the Summary Data page.
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Limit:

AVG:

weed |

A

0 l\_‘,ﬂ\ff'\ A m ! -.«'I ) . P peak
\Uf WA \n"'ﬁ‘"‘pﬂ% f)w% A ““nw,r'r"mw.-‘ ”M\,_.#'FH"'K HJLMM‘J JM“"“L.,w,P,_L,\whmwll‘“”ﬂh UMUM‘LME

-20

0.150 0.5 (MHz) 5 30.000
Site: Conduction Phase: L1 Temperature: 26

Limit: FCC Class B Conduction(QP) Power: Humidity: 60 %

EUT: Bluetooth iTower speaker

M/N: FWIB-108

Mode: Noemal Hopping

Note:

Reading_Level [ Correct Measurement Limit Margin
No. (T\flrzqz.) (dBuV) Factor (dBuV) (dBuV) (dB) P/E Comment
Peak | QP | AVG dB Peak | QP | AVG | aP | AvG | aP | AvG

1 | 0.1660 (48.30 2350( 10.18 |58.48 33.68|65.15|55.15(-6.67 |-21.47| P
2 | 0.1940 (43.93 2140( 10.21 |54.14 31.61]|63.86(53.86(-9.72 |-22.25| P
3 | 0.3700 [37.22 2256 10.32 |47.54 32.88158.50(48.50(-10.96|-15.62| P
4 | 0.9340 [31.45 19.25( 10.40 |41.85 29.65]56.00(46.00|-14.15)-16.35| P
5 ] 3.0980 [31.99 16.41| 1054 |4253 26.95156.0046.00|-13.47|-19.05| P
6 | 6.0620 [32.60 18.84 | 10.28 |42.88 29.12160.00(50.00|-17.12)-20.88| P




80.0 dBuv

30

LINE CONDUCTED EMISSION — N
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Limit:

AVG:

y J‘ peak
“w b A MW&
T , AN 'l”|\ prfbiey, , y L‘jb.fr"‘m
Sy I’ W il "\J WMl ll'l\‘ J{r*\ o ;,w'w%wm* 'H-J. AVG
y
-20
0.150 0.5 (MHz) 5 30.000

Site: Conduction Phase: N Temperature: 26

Limit: FCC Class B Conduction(QP) Power: Humidity: 60 %

EUT: Bluetooth iTower speaker

M/N: FWIB-108

Mode: Noemal Hopping

Note:

Reading_Level Correct Measurement Limit Margin
No. (';;EC;-) (dBuV) Factor (dBuV) (dBuV) (dB) P/F Comment
Peak | QP [ AVG dB Peak | QP | AVG | QP | AVG | QP | AVG

1 | 0.1620 (46.24 25241 10.17 |56.41 35.41]|65.36|55.36(-8.95 |-19.95] P

2 | 0.2500 [41.83 2349| 10.27 |52.10 33.7661.75|51.75|-9.65 |-17.98| P

3 | 0.3740 [39.73 30.69| 10.32 [50.05 41.01|58.41148.41|-8.36 |-740| P

4 | 0.9220 [31.95 19.37| 10.40 |42.35 29.7756.00|46.00-13.65|-16.23] P

5 | 3.1220 |31.91 21.09| 10.54 4245 31.63|56.00|46.00[-13.55|-14.37| P

6 | 59100 |30.58 16.73| 10.27 |40.85 27.00160.00|50.00(-19.15)-23.00| P
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9 RADIATED EMISSION
9.1 MEASUREMENT PROCEDURE

1. Configure the EUT according to ANSI C63.4. The EUT was placed on the top of the turntable 0.8 meter
above ground. The phase center of the receiving antenna mounted on the fop of a height-variable
antenna tower was placed 3 meters far away from the furntable.

2. Power on the EUT and all the supporting units. The turntable was rotated by 360 degrees to determine
the position of the highest radiation.

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

4. Foreach suspected emissions, the antenna tower was scan (from 1 M to 4 M) and then the tumtable was
rotated (from 0 degree to 360 degrees) to find the maximum reading.

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

6. For emissions above 1GHz, use 1MHz YBW and RBW for peak reading. Then 1MHz REW and 10Hz
YWBW for average reading in spectrum analyzer.

7. When the radiated emissions limits are expressed in terms of the average value of the emissions, and
pulsed operation is employed, the measurement field strength shall be determined by averaging over
one complete pulse train, including blanking intervals, as long as the pulse train does not exceed 0.1
seconds. As an alternative (provided the transmitter operates for longer than 0.1 seconds) or in cases
where the pulse train exceeds 0.1 seconds, the measured field strength shall be determined from the
average absolute voltage during a 0.1 second interval during which the field strength is at its maximum
value.

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

9. Fortesting above 1GHz, the emissions level of the EUT in peak mode was lower than average limit (that
means the emissions level in peak mode also complies with the limit in average mode), then testing will
be stopped and peak values of EUT will be reportad, otherwise, the emissions will be measured in
average mode again and reported.

10. In case the emission is lower than 30MHz, loop antenna has to be used for measurement and the

recorded data should be QP measured by receiver. High — Low scan is not required in this case.
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The following table is the setting of spectrum analyzer and receiver.’

Spectrum Parameter Setting

Start Frequency 1GHz

Stop Frequency 26.5GHz

RB/VB(Emission in restricted band) 1MHz/1MHz for Peak, 1MHz/10Hz for Average
RB/VB(Emission in non-restricted band) 1MHz/1MHz for Peak

Receiver Parameter Setting

Start ~Stop Frequency 9KHz~150KHZz/RB 200Hz for QP

Start ~Stop Frequency 150KHz~30MHz/RB 9KHz for QP

Start ~Stop Frequency 30MHz~1000MHz/RB 120KHz for QP

9.2 TEST SETUP
RADIATED EMISSION TEST SETUP BELOW 30MHz

Loop Antenna I

1-4dm

EUT
«— M Amplifier

—
|
Spectruln
D'B|m Analyzer
]
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RADIATED EMISSION TEST SETUP 30MHz-1000MHz

Biconical é:r

antenna

T

—

Turntabl L
EUT m |t:- m
' | Amplifier
1
Groud Coaxial | 2"
RADIATED EMISSION TEST SETUP ABOVE 1000MHz
el -
Turntahle+ ; :
\ EUT: 1 to 4o
Teste: | = =p— s
Rec Aver: [ 0.1

Ground Plane

RN

9.3 TEST EQUIMENT LIST

Coamal Cahles /

Description Manufacturer Model NSLIJEK;IBAI‘EI& Cal. Date Cal. Due
Spectrum Analyzer Agilent E4440A N/A 06/27/2011 06/26/2012
Amplifier EM EM30180 0607030 06/27/2011 06/26/2012
Horn Antenna EM EM-AH-10180 N/A 06/27/2011 06/26/2012
Horn Antenna A.H. Systems Inc. SAS-574 -- 06/27/2011 06/26/2012
EMI Test Receiver Rohde & Schwarz ESCI N/A 06/27/2011 06/26/2012
Amplifier EM EM30180 N/A 06/27/2011 06/26/2012
Biological Antenna A.H. Systems Inc. | SAS-521-4 N/A 06/27/2011 06/26/2012
Loop Antenna Daze ZN30900N SEL0097 06/27/2011 06/26/2012
Isolation Transformer LETEAC LTBK -- 06/27/2011 06/26/2012




Report No.: AGC04W120302-2F2
Page 23 of 42

9.4 TEST RESULT

The worst case test result was reported as following:
RADIATED EMISSION BELOW 30MHZ

No emission found between lowest internal used/generated frequencies to 30MHz.

RADIATED EMISSION BELOW 1GHZ
66.9 dBuV/m

Limit: —

Margin:

N P —

3 5 &
2 3 MW%
-13
30.000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
Site: site #1 Polarization: Horizontal Temperature: 26
Limit: FCC Class B 3M Radiation Power: DC12V Humidity: 60 %
EUT: BluetoothiTower speaker Distance: 3m
M/N: FWIB-108
Mode: Normal Hopping
Note:
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector Aﬂzgﬂf D-gzt:i Comment
’ MHz dBuV dB/m dBuVim dBuV/m dB cm degree
1 39.7000 | 21.60 7.98 29.58 40.00 |-1042| peak
2| * | 97.9000 | 2555 13.24 38.79 4350 |-4.71 | peak
3 178.7333 | 14.31 12.03 26.34 43.50 |-17.18| peak
4 333.9333 | 18.27 18.78 37.05 46.00 | -8.95| peak
5 500.4500 | 5.38 2290 28.28 46.00 |-17.72| peak
6 835.1000 | 0.20 30.55 30.75 46.00 |-15.25| peak




66.9 dBu¥/m
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Limit: —_—
Margin: —
i I
£ g 3 5
>! E
M }!
27 N Ww
-13
30.000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
Site: site #1 Polarization: Vertical Temperature: 26
Limit: FCC Class B 3M Radiation Power: DC12V Humidity: 60 %
EUT: BluetoothiTowerspeaker Distance: 3m
M/N: FWIB-108
Mode: Normal Hopping
Note:
: - Antenna| Table
Freq. Reading| Factor |Measurement| Limit | Over .
No.| MK q ° Detector | Height | Degree Comment
MHz dBuv dB/m dBuvim dBuV/m dB cm degree

11 * | 413167 30.82 5.32 36.14 40.00 |-3.86 | peak
2] 76.8833 28.98 5.64 34.62 40.00 |-5.38 | peak
3 299.9833 | 16.22 17.00 33.22 46.00 [-12.78| peak
4 345.2500 | 13.81 19.01 32.82 46.00 -13.18| peak
5 519.8500 8.45 23.29 31.74 46.00 -14.26| peak
6 869.0500 1.01 29.71 30.72 46.00 -15.28| peak
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RADIATED EMISSION ABOVE 1GHZ (1-10™ Harmonics)
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863 dBuvSm
Limit: —_
AVG:
17
Helf
47
f?: M%')k' f 1|.r|. &
Wwwwmwﬁr» Mty Sl et g A
MLM\MW

R

1000.000 1 400.00 180000 220000 2600 00 F00m_0n 340000 000 4200.00 SO00.00 MHz
Site: site # Folanzation: Horfzontal Temperature: 26
Limit: FCC Class B 3M Radiation above 1GHZ(PK]) Power: Hurnidity. B0 %
EUT: Bluetooth iTower speaker Distance: 3Im

WM

Mode: Normal Hopping

Mote:

- . Antenna| Table
No. Mk Freq. |[Reading| Factor |Measurement| Limit | Over Detactor| Height | Degree Comment
MHz By dlBim dEuvim dBuVAn | dB cm degres

1 2402000 | 7215 0.32 7247 7400 |-153| pesk
2| * | 24B0.00D | 72726 0.41 7267 7400 |-133 | pesk
3 3060.000 | 34.05 1.70 3575 7400 |-38.25| peak
4 3613333 | 3530 281 I|n 7400 13583 peak
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869 BV /m
Limat: —
AVG:
1
g
47
‘J{ ;" er.ﬂ"‘-.* 4
I "".MIIH"“‘W""IJ"'"\- ""1"1}""""H ’ I\"ur"""t'l"'."' bt e,
M ot oy Jﬂw“"""‘“;w il ! p"w Nﬂ
6.9
1000000 140000 180000 220000 260000 300000 340000 380000 420000 5000.00 MHz
Site:  site #1 Polarization:  Vertical Temperature: 26
Lirmit: FCC Class B 3M Radiation above 1GHZ{PK)  Power: Hurnidity: 60 %
EUT: Bluetooth iTower speaker Distance: 3m
R :
tode: Mormal Hopping
Mote:
i . Antenna| Table
Freg. Reading| Factor |Measurement| Limit | Ower .
o | MK i : Detector| Height | Degrae Comment
MHz By dBim dBuim dBuyiin | db i ckgrae
1 (™| 2402000 | 71.87 0.3z 7219 7400|181 peak
2 2480000 | 70.21 0.41 FOE2 J4.00 |-338 | peak
3 3146.6ET | 34.92 1.78 3670 74.00 |-37.30| peak
i ITZE.BET | 33.:1 351 3712 74,00 [-3588( peak

Note: 5~25GHz at least have 20dB margin. no recording in the test report.
Factor=Antenna Factor+ Cable loss-Amplifier gain, Margin=Measurement-Limit.
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10 BAND EDGES EMISSION
10.1 MEASUREMENT PROCEDURE
1, Set the EUT Work on the top, the bottom operation frequency individually.
2. Set SPA Start or Stop Frequency = Operation Frequency, RBW>=1%span, VBW>=RBW
3. The band edges was measured and recorded.
10.2 TEST SET-UP
The same as described in section 9.2
10.3 TEST RESULT

TEST PLOT OF BAND EDGE FOR LOW CHANNEL (3Mbps)
1060 JBuV /m

Limmit: —_—
ANVG:

2 J dl
N s Ml g o e o U W et m o Tt et .I’J",rmhw”'r-u"'r ‘I\"\u\ﬂ
60 |
230000 F3IRF L0 T3R5 O 2387 Ho 2390 00 2352 50 395 00 397 50 F400. 1 MG 0D MHz
Site: sita #1 Polarization: Horizontal Temperature; 26
Limit: FCC Class B 3M Radiation above 1GHZ(PK)  Power: AC 120%&0Hz Humidity: 60 %
EUT: Bluetooth iTower speaker Distance: 3m
M-
Mode: 2042TH
Mote:
No. ML Freg. Reading| Factor |Measurement| Limit | Over Detactar Aﬂﬁ;nma DE;ELEE Cammant
MHZ By cBim dBuvim dauvin | dB cm tegres
2394333 | 2960 0.3 29.91 7400 |-44.09( peak
2397 875 | 29.52 0.32 29.84 7400 |-4416| peak
T | 2402000 | 70.09 0.3z 7041 7400 | -359 | peak




1060

UV m
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Limit: —
AVG:

e ]

\

SRR (DTN TP . N SN PRI IR E P T Y A e NP VT ,‘.-_..W'/ (LN WP

|
\

6.0
2380000 ?3A250 238500 238750 239000 239250 0 PRS00 PI9FS0 2400.00 240500 MHz
Site: site #1 Polanization: Wertical Temperature: 26
Limit: FCC Class B 3M Radiation above 1GHZ(PK) Power: AC 120vE0Hz Humidity: B0 %
EUT: Bluetooth iTower speaker Distance: 3m
R/
Mode: 2402TX
Mote:
- L Antenna| Table
No. mik| Freq. |Reading| Factor |Measurement| Limit | Cver Detectar| Height |Degree Comment
MHz dBuy dBim dBEuWVm dBuvim | dB cim tegree
23591542 | 3269 0.31 33.00 7400 [41.00) peak
2395583 | 3207 0.32 3238 F4.00 [4161) peak
* | 2402.000 | 71.42 0.3z 71.74 7400 [-226 | peak
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TEST PLOT OF BAND EDGE FOR HIGH CHANNEL (3Mbps)
1060 dBu¥/m

Limit: —_
A P —_—
1
)}#
s f
]f |
J \11 2
bt \""*-.‘H*"-"\-\* i WHMWWﬁwJWkprww-fwmfwhﬁuwx.-\"n-r
6.0
PA7E.000 PAROLPN 74RZ 40 P43460 Z4BGB0  PARIO00 P491.70 749340 4960 250000 MHz
Site:  site #1 Polanization: Horizontal Temperature: 26
Lirnit; FCC Class B 3M Radiation above 1GHZ{PK) Power:  AC 120%&0Hz Humidity: B0 %
EUT: Bluetooth iTower speaker Distance: 3Im
P/
hode; 2480Tx
Maote:
. - Antenna| Table
Freg. |Read Fact Ml t| Limit | O .
No. Wk req eading| Factor easurement| Limi ver Detectar| Height |Degree Comment
MHZ dBuY dBim dau T dBuvim | dB cH degree
* | 24B0.000 | 71.51 0.4 7192 7400 (<208 | peak
2484 490 | 28.65 0.41 2906 7400 [4494( peak
3 2486067 | 30.35 0.41 076 7400 [4324| peak




1060

dBuW  m
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!

S st T ST

gt et I e b e, e

GO
2478.000 480.20 2432 40 2484 60 Z4R6.80 2489.00 249120 2493 40 249560 250000 MHz
Site:  site #1 Polarization:  Vertical Temperature: 26
Limit: FCC Class B 3M Radiation above 1GHZ(PK) Power: AC 120vEB0Hz Humidity: BO %
EUT: Bluetooth iTower speaker Distance; 3m
il
Mode: 2480Tx
Mote:
No. Mk Freg. Reading| Factor |Measurement| Limit | Over Datactor Al_r:tggnma DL:ELEE Commmant
MHZ dBuW aEim dBuin cBuYm tB cm tegree
* | 2480.000 | 71.51 0.41 71.92 7400 |-208 | peak
2484.123 | 2995 0.41 30.36 74.00 |-43.64| peak
2489367 | 2996 0.42 30.38 74.00 |-43.62| peak




11. NUMBER OF HOPPING FREQUENCY

11.1 MEASUREMENT PROCEDURE
1. Place the EUT on the table and set it in transmitting mode.
Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum analyzer.

3. Set the spectrum analyzer Start = 2.4GHz Stop = 2.4835GHz
4. Set the Spectrum Analyzer as RBW>=1%span, VBW>=RBW.

Report No.: AGC04W120302-2F2

11.2 TEST SETUP (BLOCK DIAGRAM OF CONFIGURATION)

Same as described in section 5.2

Conducted Method.

11.3 MEASUREMENT EQUIPMENT USED
The Same as described in section 5.3

11.4 LIMITS AND MEASUREMENT RESULT

Page 31 of 42

MEASUREMENT (NO.
TOTAL NO. OF LIMIT (NO. OF CH) OF CH) RESULT
HOPPING CHANNEL >=15 29 PASS
TEST PLOT FOR NO. OF TOTAL CHANNELS
= Aghent R T [ Trace
. Trace
2 3
Clear HWrite
Max Hold
Min Hold
#UBH 1 1p View
Amplitude
Blank
More

Copyright 2000-2005 RAgilent Technologies

1 of 2
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12 TIME OF OCCUPANCY (DWELL TIME)

12.1 MEASUREMENT PROCEDURE
1. Place the EUT on the table and set it in transmitting mode
2. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum analyzer
3. Set Span = zero span, centered on a hoping channel
4. Set the spectrum analyzer as RBW=1MHz, VBW>=RBW, Span = 0 Hz,.
12.2 TEST SETUP (BLOCK DIAGRAM OF CONFIGURATION)

Same as described in section 5.2
Conducted Method

12.3 MEASUREMENT EQUIPMENT USED
The same as described in section 5.3

12.4 LIMITS AND MEASUREMENT RESULT

Bluetooth 3Mbps Test Result

Channel Time of Pulse for DH5 Period Time | Sweep Time | Limit
(ms) (s) (ms) (ms)
Low 2.920 31.6 311.46 400
Middle 2.920 31.6 311.46 400
High 2912 31.6 310.61 400

Low Channel Time
2.920*(1600/6)/79*31.6=311.46ms
Middle Channel Time
2.920*(1600/6)/79*31.6=311.46ms
High Channel Time
2.912*(1600/6)/79*31.6=310.61ms
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TEST PLOT OF LOW CHANNEL
Marker

Select Marker
2 3

il QWW Vi W'M&WWW T !

Ref @ dBm Atten 18 dB
Morm

Normal

Delta

Delta Pair
{Tracking Ref)
Ref a

Span Pair

UEM i
#JEW 1 1 Span Center

Off

More
1 of 2

Copyright 2000-2005 Agilent Technologies

TEST PLOT OF MIDDLE CHANNEL
i Agilent R T Marker

', Select Marker
1 2 3

Normal

Delta

Delta Pair
{Tracking Ref)
Ref a

Span Pair

URKH 1 M
#JEH 1 b Span Center

Off

More
1of 2

Copyright 2000-2005 Agilent Technologies
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TEST PLOT OF HIGH CHANNEL

Atten 10 dB : a8 lSelezct ngker

mewwwww I
‘

L

GHz

Delta Pair
{Tracking Ref)
Ref a

Span Pair
| nan Center

Off

More
1 of 2

Copyright 2000-2005 RAgilent Technologies
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13. FREQUENCY SEPARATION
13.1 MEASUREMENT PROCEDURE

1. Place the EUT on the table and set it in transmitting mode

2. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum analyzer

3. Set Span = wide enough to capture the peaks of two adjacent channels Resolution (or IF) Bandwidth
(RBW) > 1% of the span Video (or Average) Bandwidth (VBW) > RBW; Sweep = auto; Detector function =
peak; Trace = max hold

13.2 TEST SETUP (BLOCK DIAGRAM OF CONFIGURATION)
Same as described in section 5.2

13.3 MEASUREMENT EQUIPMENT USED
The same as described in section 5.3
13.4 LIMITS AND MEASUREMENT RESULT

BLUETOOTH 3MBPS TEST RESULT

SEF?AHF?AI\#&I\] LIMIT RESULT
CHANNEL
KHz KHz
CHOO-CHO02 1000 >=25 KHz or 2/3 20 dB Pass
BW
TEST PLOT FOR FREQUENCY SEPARATION
EAghent R T [ Trace —
GHz
Atten 10 dB Trace
1 2
Clear Write
Max Hold
Min Hold
View
Blank
More
1 of 2

Copyright 2000-2005 Agilent Technologies
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APPENDIX |
PHOTOGRAPHS OF THE EUT
FRONT VIEW OF EUT

BACK VIEW OF EUT

A
qm.aﬁl-a
s
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LEFT VIEW OF EUT

SR |
s’

RIGHT VEIW OF EUT
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TOP VIEW OF EUT

WHOLE VIEW OF EUT
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INTERNAL VIEW OF EUT-1

Bluetooth
Antenna

Y
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INTERNAL VIEW OF EUT-3

Audio Part
(Audio Amp)
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. INTERNAL VIEW OF EUT-5
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APPENDIX I
PHOTOGRAPHS OF THE TEST SETUP
CONDUCTED EMISSION TEST

RADIATED SPURIOUS EMISSION

----END OF REPORT----



