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1. SUMMARY OF TEST STANDARDS AND RESULTS

Description of Test Item Standard Results

p Line Conducted Emission Test FCC Part 15: 15.207 PASS
ower Line Conducted Emission Tes ANSI C63.10: 2009

Radiated Emission Test FCC Part 15: 15.209 PASS
ACIATeq HIMSSIOn Te8 ANSI C63.10: 2009

Band Edge Corl: T FCC Part 15: 15.247 PASS

t

AN Baee -OmpHanes 1€ ANSI C63.10: 2009

Antenna Port Conducted spurious FCC Part 15: 15.247 PASS
emissions test ANSI C63.10: 2009
) FCC Part 15: 15.247

6dB Bandwidth Test PASS
ANSI C63.10: 2009
FCC Part 15: 15.247

Output Power Test PASS
ANSI C63.10: 2009
) FCC Part 15: 15.247

Power Spectral Density Test PASS
ANSI C63.10: 2009

Antenna requirement FCC Part 15: 15.203 PASS
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2. GENERAL TEST INFORMATION

2.1. Description of Device (EUT)

EUT Name

Model Number
FCCID

Power Supply
Radio Technology
Operation frequency
Modulation
Antenna

Applicant

Manufacturer

Date of Receipt

Sample Type

2.2. Assistant equipm

: Music trainer

: MFX121

1 Z2Y 11091

: 3.7V from built-in battery or DC 5V from external Power supply

: IEEE 802.15.4

: 2405MHz-2480MHz

: QPSK

. Integrated Antenna, 0dBi gain

: Prom Hong Kong Ltd.

1426, Hollywood Plaza, 610, Nathan Rd, MongKok, Kowloon,

Hong Kong

: Prom Hong Kong Ltd.

1426, Hollywood Plaza, 610, Nathan Rd, MongKok, Kowloon,

Hong Kong
: 2011-09-15

- Series production

ent used for test

Description Power Adapter
Manufacturer S.T.
Model No. SW-050100EU

2.3.Block Diagram E

UT configuration

For Power line conducted emissions test and radiated emissions test from 30MHz to 1GHz

Power adapter

o

EUT

Attached cable

For Radiated emissions test above 1GHz
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EUT

Attached cable

For all other conducted test

EUT

Note: Based pre-scan test, above configuration will lead worst emissions.

2.4. Work mode of EUT set for test

EUT was set to continuous radio transmitting mode, and selected low, middle and high

channel as below:

Channel Frequency (MHz)
Low 2405
Middle 2440
High 2480
2.5. Test Environment Conditions
Temperature range 21-25°C
Humidity range 40-75%
Pressure range 86-106kPa

2.6. Test Laboratory

Institute of Electronic And Information Engineering In Dongguan, University Of Electronic
Science And Technology Of China EMC Public Laboratory (IEIE EMC Public Laboratory)
Add: No. 17, Zongbu Road 2, Songshan Lake Sci&Tech, Industry Park, Dongguan City,

Guangdong Province, China, 523808 Tel: +86-0769-22891499-8151

FCC Registered No.: 877865  IC Registered No.: 9748A
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2.7. Measurement Uncertainty
(95% confidence levels, k=2)

Item MU Remark
Uncertainty for Power 1;(;1;? Conducted Emissions 5 42dB
Uncertainty for Radiation Emission test in 3m 3.54dB Polarize: V
chamber .
(30MHz to 1GHz) 3.10dB Polarize: H
Uncertainty for Radiation Emission test in 3m 2.08dB Polarize: H
chamber ]
(1GHz to 25GHz) 2.56dB Polarize: V
Uncertainty for radio frequency 1x10-9
Uncertainty for conducted RF Power 0.65dB
Uncertainty for temperature 0.2°C
Uncertainty for humidity 1%
Uncertainty for DC and low frequency voltages 0.06%
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3.1. Test Equipment

3. POWER LINE CONDUCTED EMISSION TEST

Item| Equipment Manufacturer | Model No. | Serial No. Last Cal. |Cal. Interval
1. | Test Receiver R&S ESU8 100316 2010-11-30 1 Year
2 LISN 1 R&S ENV216 101109 2011-01-07 1 Year
3 LISN 2 R&S ESH2-Z5 100309 2011-01-20 1 Year
4. | Pulse Limiter R&S ESH3-72 101242 2011-12-02 1 Year
5 | Test software R&S EMC32 / / /

3.2. Block Diagram of Test Setup
PC System EUT — Peripheral ,
80cm
>80cm
| «—> | 500 Impedance 80cm
Receiver LISNI LISN2 "

3.3.Power Line Conducted Emission Limits

Quasi-Peak Level Average Level
Frequency dB(uV) dB(uV)
150kHz ~ 500kHz 66 ~ 56* 56 ~46*
500kHz ~ SMHz 56 46
SMHz ~ 30MHz 60 50

Notes: 1. * Decreasing linearly with logarithm of frequency.
2. The lower limit shall apply at the transition frequencies.

3.4.Test Procedure
(1) The EUT was placed on a non-metallic table, 80cm above the ground plane.
(2) Setup the EUT and simulator as shown in section 2.3 and 3.2
(3) The EUT Power connected to the power mains through a line impedance stabilization
network (L.I.S.N1). The other peripheral devices power cord connected to the power
mains through a line impedance stabilization network (L.I.S.N1), this provided a 50-ohm

coupling impedance for the EUT (Please refer to the block diagram of the test setup and
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photographs). Both sides of power line were checked for maximum conducted
interference. In order to find the maximum emission, the relative positions of equipments
and all of the interface cables were changed according to ANSI C63.4 2009 and ANSI
C64.10:2009 on conducted Emission test.

(4) The bandwidth of test receiver is set at 10KHz.

(5) The frequency range from 150 KHz to 30MHz is checked.

3.5.Test Result

PASS. (See below detailed test result)

Note: All emissions not reported below are too low against the prescribed limits.
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Data: 1

Level (dBuv)

80

Date: 2011 -09-26

40

7

FCC PART 15 C

FCC PART 15 C {(AVG)

Dis./Ant.
Limitc
Env./Ins.
EUT

Power Rat
Test Hode

Mo F
{

1 0.1
2 0.2
3 0.3
4 1
5 3
6 =)

5 1 2

Freguency (MHz)

b 2009 FNW407 VA
:FCC PART 15 C

10 20 30

LISN phase: L

: Damon Hu

Margin Remark
(dB)

44 QF
54 QF
05 QF
67 QF
a7 QF
51 QF

:Temp:23'C Humi:54% Engineer

: Music trainer
ing :DC 5V From Adapter AC 120V/60Hz

:Charging And Tx MHode

LISN Cable Emission

e Factor Loss Reading Level Limits
HHz) {dB) {dB) {dBuV) (dBuv) (dBuv)
5000 0.47 9.88 39.:21 49.56 66.00
0970 0.42 9.88 35.38 45.68 63.22
2910 0.37 9.89 25.16 35.42 59.47
.162 0.36 9.89 2Z5.08 35.33 SE6.00
. 642 0.37 9.91 22.75 33.03 S&e.00
. 642 0.43 9.94 26.12 36.49 go.00
1.Emission Level=LISN Factor+4Cable Loss+Reading.

Remarks:

2.If the average limit 1is met when useing a gquasi-peak detector.
the EUT shall be deemed to meet both limits and measurement

with average detector is unnecessary.
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Data: 2
0 Level (dBu') Date: 2011 -09-26

FCCPART15C

FCC PART 15 C {AVG)

I

40
015 2 5 1 2 5 10 20 30
Frequency (MHz)
Dis./Ant. LA 2009 ENW407 VB LISN phase:N
Limit :FCC PART 15 C
Env./In=. :Tewp:23'C Huwi:S54% Engineer : Damon Hu
EUT : Lusic trainer
Power Rating :DC 5V From Adapter LC 120V/é60Hz
Test Mode :Charging And Tx Mode
LISN Cable Emission
Mo Fredg Factor Loss Reading Level Limits Hargin Remark
[MHz) (dE) {dB) {dBuV) {dBuV) {dBuV) (dB)
1 0. 15000 0.49 9.88 35.57 45.94 66.00 20.06 QP
z 0.z0970 0.44 9.88 34.56 44 .88 63.22 18.34 QP
3 0.z6940 0.4z 9.88 30.29 40.59 61.14 20.55 QP
4 1.822 0.36 9.89 £3.73 33.98 56.00 22.02 QP
5 3.8z2z2 a.3% 9.91 19.49 29.77 56.00 26.23 QP
& 9,553 0.44 9.94 Z6.55 36.93 60.00 23.07 QP

Remarks: 1.Emission Level=LISN Factor+Cable Loss+Reading.
Z.If the average liwmit 15 met when useling a guasi-peak detector.
the EUT shall he deemed to meet both limits and measurement
with average detector 15 unnecessary.
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4. RADIATED EMISSION TEST

4.1. Test Equipment

Item Equipment Manufacturer | Model No. Serial No. | Last Cal. |Cal. Interval
1 EMI Test R&S ESUS 100316 | 2010-11-30 | 1Year
Receiver
2 Spectrum R&S psu  |1166-1660-21 55161130 | 1vear
analyzer 6
Trilog
3 Broadband Schwarzbeck | VULB9163 9163-462 | 2010-11-09 2 Year
Antenna
4 | DoubleRidged | o HF907 100276 | 2011-01-17 | 2 Year
Horn Antenna
5 Pre-Amplifier R&S SCU-01 10049 2010-11-25 1Year
6 Pre-Amplifier R&S SCU-26 10189 2010-11-25 1Year
7 RF Cable R&S RO1 10403 2010-11-25 1Year
8 Test software R&S EMC32 / / /

4.2. Block Diagram of Test Setup

4.2.1.In 3m Anechoic Chamber Test Setup Diagram for below 1GHz

Semi-Anechoic 3m Chamber

Antenna Elevation Varies From 1 to 4 m

3.0m

(Reference Point)

) Turn Table
1.5m(L)*1 0m(W)*0.8m(H) —» (Wood)

AMP H Receiver — PC System

Report No. IEIE-F11006  Page 12 of 55
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4.2.2.In 3m Anechoic Chamber Test Setup Diagram for frequency above 1GHz

g

Semi-Anechoic 3m Chamber

ANTENNA ELEVATION VARIES FROM 1 TO 4 METER

3m

il
-

1.5m(L)*1.0m(W)*0 Sm(H)

T

ABSORBER

AAAAAA

TURN TABLE
(FIBRE GLASS)

0.8m

AMP [ Spectium Analyzer |

PC System

Note: For harmonic emissions test a appropriate high pass filter was inserted in the

input port of AMP.

4.3. Radiated Emission Limit

4.3.1. FCC Part 15C 15.205 restricted bands of operation

MHz MHz MHz GHz
0.090-0.110 16.42-16.423 399.9 - 410 45-515
10.495 - 0.505 16.69475 - 16.69525 608 - 614 535-546

2.1735-2.1905 16.80425 - 16.80475 960 - 1240 7.25-7.75
4.125-4.128 255-2567 1300 - 1427 8.025-8.5
417725 -4.17775 37.5-38.25 1435 - 1626.5 9.0-92
420725 -4.20775 73-74.6 1645.5 - 1646.5 93-95
6.215-6.218 748 -75.2 1660 - 1710 10.6 - 12.7
6.26775 - 6.26825 108 -121.94 1718.8-1722.2 1325-134
6.31175-6.31225 123 - 138 2200 - 2300 1447 -14.5
8.291 -8.294 149.9 - 150.05 2310 - 2390 1535-16.2
8.362 - 8.366 156.52475 - 156.52525 2483.5 - 2500 17.7-214
8.37625 - 8.38675 156.7-156.9 2690 - 2900 22.01-23.12
8.41425 - 8.41475 162.0125 - 167.17 3260 - 3267 3.6-24.0
12.29-12.293 167.72 - 173.2 3332 -3339 31.2-318
12.51975 - 12.52025 240 - 285 3345.8 - 3358 36.43 -36.5
12.57675 - 12.57725 322-3354 3600 - 4400 A

Report No. IEIE-F11006
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4.3.2. FCC Part 15C 15.209 limit

FREQUENCY DISTANCE FIELD STRENGTHS LIMIT
MHz Meters uV/m dB(uV)/m
0.009 ~ 0.490 300 2400/F(KHz) /
0490 ~ 1.705 30 24000/F(KHz) /
1.705 ~ 30.0 30 30 30
30 ~ 88 3 100 40.0
88 ~ 216 3 150 43.5
216~ 960 3 200 46.0
960  ~ 1000 3 500 54.0
PK: 5000 74
Above 1000 3 Average: 500 54

Remark: (1) Emission level dBuV =20 log Emission level pV/m

(2) The smaller limit shall apply at the cross point between two frequency bands.

(3) Distance is the distance in meters between the measuring instrument, antenna and
the closest point of any part of the device or system

(4) For frequency above 1GHz, the level of emissions shall comply both with PK limit
and Average limit. And if peak level comply with average limit, then the average
level is deemed to comply with average limit.

(5) This limit not applies to fundamental emissions of device.

4.3.3. Radiated emissions limit for this reported device

All the emissions appearing within clause 4.3.1 15.205 restricted frequency bands shall not
exceed the limits shown in clause 4.3.2 FCC 15.209 limit, all the other emissions except
fundamental emissions shall be at least 20dB below the fundamental emissions, or comply
with clause 4.3.2 15.209 limits.

4.4. Test Procedure
(1) The EUT was placed on a non-metallic table, 80 cm above the ground plane inside a
semi-anechoic chamber.
(2) Setup EUT and simulator as shown in section 2.3 and 4.2
(3) Test antenna was located 3m from the EUT on an adjustable mast. Below pre-scan
procedure was first performed in order to find prominent radiated emissions.
(a) Change work frequency or channel of device if practicable.
(b) Change modulation type of device if practicable.
(c) Change power supply range from 85% to 115% of the rated supply voltage for AC
power supply.
(d) For hand-held or body-worn devices, rotated EUT though three orthogonal axes to
determine the attitude of EUT arrangement produces highest emissions

(4) Spectrum frequency from 9MHz to 25GHz (tenth harmonic of fundamental frequency)

Report No. IEIE-F11006  Page 14 of 55
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was investigated, and no any obvious emission were detected from 9KHz to 30MHz and
18GHz to 25GHz, so below final test was performed with frequency range from 30MHz
to 18GHz.

(5) For final emissions measurements at each frequency of interest, the EUT were rotated and
the antenna height was varied between 1m and 4m in order to maximize the emission.
Measurements in both horizontal and vertical polarities were made and the data was
recorded. In order to find the maximum emission, the relative positions of equipments and
all of the interface cables were changed according to ANSI C63.10 2009 on Radiated
Emission test.

(6) For emissions from 30MHz to 1GHz, Quasi-Peak values were measured with EMI
Receiver and the bandwidth of Receiver is 120 KHz.

(7) For emissions above 1GHz, both Peak and Average level were measured with Spectrum
Analyzer, and the RBW is set at IMHz, VBW is set at 3MHz for Peak measure; RBW is
set at IMHz, VBW is set at 10Hz for Average measure.

4.5. Test Results

PASS. (See below detailed test data)

All the emissions from 9KHz to 25GHz were comply with 15.209 limit.
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T

Data: 30
0 Lewvel (dBuvim) Date: 2011 -09-26
FCCPART15 C
i
|
40———J
] 2 3 4 5 ]
030 224, 418. 612, 806. 1000
Frequency (MHz)
3ite no. i+ RF Chamber Data no. v 30
Di=. / int. o3m CEL6111C Ant, pol. @ HORIZCONTAL
Limit : FCC PART1S C
Env. / Ins. 1 Z3%C/54% Engineer : Damon Hu
EUT t DIlusic trainer
Power BRating : DC 5V From Adapter AC 1Z0V/60Hz
Test mode : Charging And Tx MNode
Ant . Cable Ewission
Fredq. Factor Loss Feading Lewel Limits Margin ERemark
[MH=z) {dB/m) [dEB) [dBul) (dBuV/m) [(dBuV/m) [dB)
1 334,580 14.60 2 .40 14.26 31.26 46,00 14.74 Qp
2 499, 430 15.10 2.99 11.39 32.45 46,00 13.52 Qp
3 663 .410 20.47 3.43 9.04 32.94 46,00 13.06 Qp
4 795,330 21.80 .76 .76 32.32 46,00 13.65 Qp
= g65.170 22.80 3.96 5.66 32.42 46,00 13.58 Qp
& 930, 160 23.50 4.13 5.36 32.99 46,00 13.01 QF

Remarks=:
1. Ewis=sion Lewvel= Antenna Factor + Cable Loss + Reading.
2. The emission levels that are Z0dE bhelow the official limit are hot reported,
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T

Data: 29
0 Lewvel {(dBuWin) Date; 2011 -09-26
FCCPART15C
i
|
40———J
f
1z g
3 4
030 224, 418. 612, 806. 1000
Frequency (MHz)

Jite no. i BF Chamber Data no. P29

Dis. / int. HECH CBLE111C Ant. pol. : WERTICAL

Limit : FCC PART1S C

Env. / Ins. 1 Z3%C/54% Engineer : Damon Hu

EUT 1 Music trainer

Power Rating : DC 5V From Adapter AC 1Z0V/60H=z

Test mode : Charging And Tx Mode

Ant . Cable Ewission
Fredq. Factor Loss Feading Lewvel Limits HMargin Eemark
[MH=z) {dB/m) [dE] [dBuV) [dBuV/m) [(dBuV/m) (dE]

1 272 .500 13.35 2.20 17.97 33.52 45,00 12.485 QF

2 Z87.080 13.34 Z2.28 17.59 33.21 45,00 12.79 QF

3 334.580 14.60 2 .40 1z.82 Z9.82 45,00 16.15 QF

4 599,390 19.68 3.23 6.86 zZ9.77 45,00 16.23 QF

5 663 .410 z0.47 3.43 8.77 3Z2.67 45,00 13.33 QF

3 Sed.200 22 .82 3.968 8.88 35.66 45,00 10.354 QF

Remarks:
1. Ewission Lewel= Antenna Factor + Cable Loss + RBeading.
2. The emission lewvels that are 20d4B bhelow the official limit are not reported.
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Data: 1
Lewvel {(dBuWin) Date: 2011 -09-26
120
1
FCC PART 15C PEAK
60
2
01000 4400. T800. 11200. 14600. 13000
Frequency (MHz)
Fite no. 3m Chamber Data no. 1
Dis. / Ant. 3m 3115(0205) Ant. pol. HORIZONTAL
Limit FCC PART 15C FELE
Env. / Ins. 23*C/54% Engineer Damon Hu
EUT Ilusic trainer
Power DC 5V From Adapter AC 120V/60H=z
Test mode Tx Z405HMH=
Ant. Cakhle Lmwp. Ewission
Freqg. Factor loss Factor Beading Lewel Limits Margin Remark
[(MHz) (dB/m) [dBE) [dEB) [dbuw) (dBuVW/m] (dBuVW/m) (dB]
1 2Z405.000 30,42 6.23 35.89 59.63 g7.39 74,00 -13.39 Peak
2 45310.000 34.36 10.53 35.37 42.36 51.8858 74,00 22.12 Peak
3 4510.000 34.36 10.53 35.37 30.42 39,94 74,00 34.06 Lverage
Remarks=:
1. Ewission Lewel= Antenna Factor + Cable Loss —Amp Factor + Reading.

The emission lewvels that are Z0dE below the official limit are not reported.

Report No. IEIE-F11006

Page 18 of 55




1)
|

T

IEIE EMC Public Laboratory

Data: 2
Lewvel {(dBuWin) Date; 2011 -09-26
120
1
FCC PART 15C PEAK
60
q
01000 4400. 7800, 11200. 14600. 18000
Frequency (MHz)
Fite no. 3m Chamber Data no. HE-
Di=. / Ant. 3m 3115(0905) Ant. pol. VERTICAL
Limit FCC PART 15C PELE
Env. / Ins. Z3*C/ 545 Engineer Damon Hu
EUT Iusic trainer
FPower DC 5V From Adapter AC 120V/60H=z
Test mode Tx -2405MH=
int., Cable Lmp. Emi=zsion
Fredq. Factor loss Factor Reading Lewvel Limits Margin ERemark
[MHz)] (dE/m) [dE] [dE] (b [dBuV/m) (dBuV/m) (dE)
1 2405.000 30.42 @A.23 38.89 92.45 90.21 74.00 -16.21 FPeak
Z 4504.000 34.3¢6 10.53 35.37 Z9.8¢6 39.38 74.00 34,62 Lverage
3 4504.000 34.3¢6 10.53 35.37 4z .82 5z.34 74.00 Zz1.66 Feak

Remarks:

1. Ewission Lewvel=

Intenna Factor + Cable Loss —bwp Factor + Beading.

2. The emission lewvels that are 20d4B bhelow the official limit are not reported.
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T

Data: 3
120 Level (dBuW/im) Date: 2011 -09-26
1
FCC PART 15C PEAK
60

01000 4400. 7800. 11200. 14600. 18000
Frequency (MHz)
Fite no. : 3m Chamber Data no. HE
Di=. / Ant.  3m 3115(0205) Ant. pol. : HORIZONTAL
Limit : FCC PART 15C FPELE
Env. / In=s. : 23%C/54% Engineer : Damon Hu
EUT : Music trainer
Fower : DC 8V From Adapter AC 1Z0V/60Hz
Test mode : T= Z440MH=
Ant. Cakhle Lmwp. Ewission
Freqg. Factor loss Factor Beading Lewel Limits Margin Remark
[(MHz) (dB/m) [dBE) [dBE) [dbuw) (dBuVW/m] (dBuVW/m) (dB]
1 2440.000 30,32 6.30 39.39 g7 .04 84,27 74.00 -10.27 Peak
2 4852.000 34.78 10.57 35.36 30.25 40.24 74,00 33.76 Lverage
3 4852.000 34.78 10.57 35.36 4z .50 52.49 74,00 21.51 Peak
Rewarks:

1. Ewission Lewel= Antenna Factor + Cable Loss —-Amp Factor + Reading.
2. The emission levels that are Z0dE below the official limit are hot reported,
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Data: 4
Level (dBuv//im) Date: 2011 -09-26
120
1
FCC PART 15C PEAK
60
I:'1001] 4400. 7800. 11200. 14600. 18000
Frequency (MHz)
3ite no. Jn Charber I'sta no. 4
Dis. / Ant. 3t 3115(0905) Ant. pol. VERTICALL
Limit FCC PART 15C PELK
Env. / In=. ZIFC/ B4y Engineer Damon Hu
EUT Dlusic trainer
Power DZ 5V From Adapter AC 120V/60Hz
Test mode Tx Z440MH=
Ant., Cable Awmp. Emission
Fredq. Factor loss Factor EReading Level Limits Margin Remark
[MHz) (dB/m) [dE) [dE) [ clbuw) [dBuV/m) [(dBuV/m) [dEB)
1 2440.000 30,32 6.30 39.39 Q0. z9 g7.5:2 74.00 -13.52 Peak
Z 4882Z.000 34.75 10.57 35.36 41.95 51.97 74.00 Z2.03 Peak
3 4882.000 34.75 10.57 35.36 29,66 39.65 74.00 34.35 bverage

Remarks=:

1. Emission Lewvel=

intenna Factor + Cable Loss -Awp Factor + Reading.

Z. The emission lewvels that are Z0dE below the official limit are not reported.
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Data: 5
Lewvel (dBu\/im) Date: 2011 -09-26
120
1
FCC PART 15C PEAK
60
2
01000 4400, 7800, 11200, 14600, 18000
Frequency (MHz)

3ite no. : 3m Chamber Data no. 5

Dis. / int. o 3m 3115(0905) Ant. pol. VERTICAL

Limit : FCC PART 15C FERE

Emwv. / Ins. Z23¥C/ 543 Engineer Darnon Hu

EUT Iusic trainer

FPower DC 5V From Adapter AC 120V/60H=z

Test mode Tx Z450MH=

Ant. Cakhle Lmwp. Ewission

Fredq. Factor loss Factor Reading Lewvel Limits Margin Remark

[MHz)] (dB/m) [dE] [dE] [cbuwv) [dBuV/m) (dBuV/m) (dB)
1 Z430.000 30.39 6.45 39.79 87.35 54 .40 74.00 -10.40 Feak
Z 49g0.000 35.29 10.59 35.37 4z.74 53.25 74.00 Z0.75 Feak
3 4960.000 35.29 10.59 35.37 30.42 40.93 74.00 33.07 Lverage

Remarks:
1. Ewission Lewel= Antenna Factor + Cable Loss —Amp Factor + Beading.

The emission lewvels that are 20d4B bhelow the official limit are not reported.

Report No. IEIE-F11006

Page 22 of 55




1)
|

T

IEIE EMC Public Laboratory

Data: 6
Level (dBuv/m) Date: 2011-09-26
120
1
FCC PART 15C PEAK
60
01000 4400, 7800, 11200, 14600, 18000
Frequency (MHz)
3ite no. Jm Charmber DIata no. &
Dis. / Ant. 3m 3115(0905) Ant. pol. HORIZONTALL
Limit FCC PART 15C PELE
Env. / Ins. 23*C/54% Engineer Damon Hu
EUT Ivusic trainer
Power DC 5V From Adapter AC 120V/60H=
Test mode Tx Z450MH=
Ant., Cable Awmp. Emiz=zion
Fregq. Factor loss Factor PReading Level Limit=s Margin Femark
[(MHz) (dE/m) [dE) [dE) [ b (dBuVW/m) (dBuVW/m) (dE)
1 2Z430.000 30.39 6.45 39.79 g4.40 S1.45 74.00 -07.45 Peak
2 49g0.000 35.29 10.59 35.37 43 .06 53.57 74.00 20.43 Peak
3 4960.000 35.29 10.59 35.37 30.57 41.08 74.00 32.92 byverage

Remarks:

1. Ewission Lewvel=

Antenna Factor + Cable Loss -Awmp Fa

ctor + Beading.

2. The ewission levels that are 20dBE kbelow the official limit are not reported,
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5. BAND EDGE COMPLIANCE

5.1.

5.2.

5.3.

5.4.

5.5.

Test Equipment

Same with clause 4.1

Block Diagram of Test Setup

Same with clause 4.2

Limit

All the lower and upper band-edges emissions appearing within 2310MHz to 2390MHz and
2483.5MHz to 2500MHz restricted frequency bands shall not exceed the limits shown in
clause 4.3.2 FCC15.209 limit, all the other emissions outside operation frequency band

2400MHz to 2483.5MHz shall be at least 20dB below the fundamental emissions, or comply
with 15.209 limits.

Test Procedure
Same with clause 4.4 except change investigated frequency range from 2310MHz to
2415MHz and 2475MHz to 2500MHz

Test Results

PASS. (See below detailed test data)
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Data: 31
Level ((dBuV/m)
100

FCC PART15]=1G) PK

? MWWM%WWWJ

02310 2320 2350 2415

Frequency (MHz)
Condition FOU PARTIS(=1G) PE 3m ANT3117(=1G) VERTICAL

EUT : Wlusic trainer
Jobh Ho. - BO0ERF
Mode : 2405 batdedge
Cashleintenna Preamp Fead Limit Crer
Freq Los=s Factor Factor Lewvel Lewvel Line Limit
MH= dEBE dB /1 db dBuW dBu¥/rm dBuV/m dEBE
1 2365,755 g.20 29.91 39.27 47.65 44.48 74.00 -29.52
2 2390,000 6.28 29.95 39.03 53.98 51.21 74.00 -22.79
3 Z2400,000 6.34 30.03 35.587 55.19 55.6%9 74.00 -15.31
4 2405.130 6.25 30.05 35.53 92.90 90.35% 74.00 16.35
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Data: 34
Level (dBuvan)
100
4
.Ilr".ll
III II|
1
[
/ |
FCC PART}5 (+1G) AV
] 1
50 | |
| |
! b
3 Y
1§
i 'ﬂ-_——-—F"rF-\""'—'—‘-—.__‘II.u—-—\_._f-\a__._ﬂzg/)j ']\\
02310 2320 2350 2415
Frequency (MHz)
Condition FOCPARTILS >1G) AV 3m ANT3117(-13) VERTICAL
EUT - Music trainer
Job Ho. : GO06RF
Mode 1 2405 bandedge
Cableintenna Presmp Read Limitc Crrer
Freg Los=s Factor Factor Level Level Line Limit
HHz dB dB/m dB dBuV dBuV/m dBuV/m dBb
1 2370.270 6.23 29.93% 39.19% 34,33 31.30 54.00 =2z.70
2 2390.000 6.28 29.96 35.03 34.63 31.87 £54.00 =-2Z.13
3 2400.000 6.34 30.03 36.87 41.06 38.56 £54.00 -15.44
4 B 2406.075 6.25 30.05 38.83 83.43 80.90 54.00 26.90
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Data: 52
Lewvel (dBulam)
00
4
FCC PAR 15}|113|'PH
| |
| |
.'Il II|
| | |
< 1 1
' |
A el
50 i it |
Ll IS .r,_.".'-”\..-,-_..-u-_rJ.:.-...u...w._.w-r-*. L it A IV T CONET, PR D gt b
0
2310 2320 2350 2415
Frequency (MHz)
Condition : FCC PARTI5(>13) PK 3m ANT3117(>1G) HORIZONTAL
EUT : Music trainer
Job Ho. : 6906RF
Mlode : 2405 bandedge
Cableintenna Preamp Read Limit orrer
Freg Loss Factor Factor Lewvel Level Line Limit
HH=z dB dB/m dB dBuV dBuV/m dBuV/m dB
1 2362.815 6.17 29.88 39.35 51.01 47.72 74.00 -26.28
2 2390.000 6.28 29.98 39.03 57.63 54.87 74.00 -19.13
3 2400 .000 6.34 3I0.03 38.87 56.84 ©54.34 74.00 -19.66
4 B 2405.130 6.25 3I0.05 3I8.83 89.90 87.38 74.00 13.38
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Data: 33
Lewvel (dBulam)
00
4
Jﬂﬂ
|'I I'l
| |
I'I |
FCC PARTYS (b16) AV
T i
50 f
| |
.II Ll
i I".
0
2310 2320 2350 2415
Frequency (MHz)
Condition :FCOC PARTIS (>1G) AV 3m ANT3117(>13) HORIZONTAL
EUT : Music trainer
Job Ho. : 6906RF
Mlode : 2405 bandedge
Cableintenna Preamp Read Limit orrer
Freg Loss Factor Factor Lewvel Level Line Limit
HH=z dB dB/m dB dBuV dBuV/m dBuV/m dB
1 2363 .550 6.20 29.91 39.27 38.32 35.16 ©54.00 -18.84
2 2390.000 6.28 29.98 39.03 3I6.78 34.01 54.00 -19.99
3 2400 .000 6.34 3I0.03 3I8.87 38.60 3I6.10 54.00 -17.90
4 B 2406.075 6.25 3I0.05 3I8.83 80.1e 77.64 54.00 23.64
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Data: 28
Level (dBuvin)
00

1

/_. ﬂ\ FCC PART15(>1G) PK
50
0
2475 2500
Frequency (MHz)
Condition FOC PARTISC=1G PR 3m ANT31170=15) HORIZONTAL
EOT : Mlusic traither
Tob Mo, BA06RF
Iode ;2420 bandedge
Cabhlelntenna Preamp Bead Limit Crrer
Freg Loss Factor Factor Lewel Lewvel Line Limit
MH=z dEb dE/ dEb dBuV dBuV/m dBuV/m dEb
1 X 2479.550 6.45 30.30 39.72 ©&4.88% ©§1.21 <Y4.00 7.1
2 24583 .500 6.22 30.32 39.53 61.14 55.15 <74.00 -15.85
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Data: 29
Level (dBuvan)
00
FCC PART15 (>16) AV
50 i '*-'.,_‘
7
A N,
0 2475 2500

Frequency (MHz)
Condition :FCOC PARTIS (>1G) AV 3m ANT3117(>13) HORIZONTAL

EUT : Music trainer
Job Ho. : 6906RF
Mlode : 2480 bandedge

Cableintenna Preamp Read Limit orrer
Freg Loss Factor Factor Lewvel Level Line Limit

HH=z dB dB/m dB dBuV dBuV/m dBuV/m dB
1B 24380.175 6.45 30.30 39.72 81l1l.22 778.25 5S54.00 24.25
2 24383 .500 6.22 30.32 39.53 51.88 48.89 5S54.00 -5.11

Report No. IEIE-F11006  Page 30 of 55



IEIE EMC Public Laboratory

Data: 27
Level (dBuVan)
00
.fp. Y
N FCC PART 15(=1G) PK
¥ : )
¥ "‘.\.
>0 ! Lt i T e Ty ",
02J?5 2500

Frequency (MHz)
Condition :FCC PARTIS(>13) PK 3m ANT3117(>10G) VERTICAL

EUT : Music trainer
Job Ho. : 6906RF
Mlode : 2480 bandedge

Cableintenna Preamp Read Limit orrer
Freg Loss Factor Factor Lewvel Level Line Limit

HH=z dB dB/m dB dBuV dBuV/m dBuV/m dB
1B 2479 .250 6.45 30.30 39.72 87.71 84.74 774.00 10.74
2 24383 .500 6.22 30.32 39.53 63 .73 e0.74 74,00 -13.26
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Data: 30
Level (dBuv'/im)
100

FCC PART15 {=1G) AV

50 Z

024?5

Frequency (MHz)

Condition FCCPARTLS (=13 AV 3m ANT3117>13) VERTICAL

Cableintenna Preamp Read
Loss Factor Factor Lewvel

2500

EUT Ilusic trainer
Job HNo, | BINERF
Mode 2480 bandedge
Freg
MHz
10 2480,175
z 2483 ,500

dBE/m dB dBuV

30.30 39.7z 78.31
30.32 39.53 49.50

Limitc Cnrer

Level Line Limit

dBu¥V/m dBuV/m dB
75.34 54.00 21.34

46.51 54.00 =7.49
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6. ANTENNA PORT CONDUCTED EMISSIONS

6.1. Test Equipment

Item Equipment Manufacturer | Model No. | Serial No. | Last Cal. |[Cal. Interval
| | Spectum R&S psu  |11661660-2) 55101130 | 1Year
analyzer 6
2 RF Cable R&S RO1 10403 2010-11-25 1Year
6.2. Block Diagram of Test Setup
Spectrum
EUT RF cable Analyzer
Note: An appropriate attenuator may be used to protect the Spectrum Analyzer.
6.3. Limit
In any 100kHz bandwidth outside the frequency bands in which the spread spectrum
intentional radiator in operating, the radio frequency power that is produced by the intentional
radiator shall be at least 20dB below that in the 100kHz bandwidth within the band that
contains the highest level of the desired power.
6.4. Test Procedure
The EUT’s antenna port was connected to a Spectrum Analyzer. All the conducted emissions
from 9 KHz to 25GHz were measured and the Spectrum Analyzer’s RBW is set to 100 kHz,
VBW is set to 300 kHz.
6.5. Test Results

PASS (See below original test data)
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CH Low: 2405MHz

% RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz C 7 dBm
Ref 21.5 dBm Att 30 dB SWT 2.5 s 2.377180000 GHz
[207 Offget 1. dB
=10
IEW
~0
1
v
=10
——20
S— D1 -29.37 dBm
—40 V“Jﬂﬂﬂm““J“AN&LFALJN4/W“\~
L ARAAI A SN A A AL I HA A
=50
=60
L-70
Start 30 MHz 2.497 GHz/ Stop 25 GHz
% RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 5. 8¢
Ref 21.5 dBm Att 30 dB SWT 10 ms 2.4C0
[207 Oftfget T dB Markexr| 2 [TI |
—-27132 dBn
2(.402800p00 GHz
~10
er| 3 [T1
O DU
IEW]| /126 dBm
Lo 21.400000000 GH
1
A
=20 i \
D1 -25.[89 dBnm T \
=30

——40

——60

L-70

Start 2.31 GHz 10 MHz/ Stop 2.41 GHz
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CH Middle: 2440MHz

% RBW 100 kHz Marker 1 [T1
VBW 300 kHz -6.91 dBm
Ref 21.5 dBm Att 30 dB SWT 2.5 s 2.427120000 GHz
[207 Offget I~ dB
~10
IEW]|

0

1

Y
=10
=20

D1 -26.91 dBm

=30

-40

=60

L-70

Start 30 MHz 2.497 GHz/ Stop 25 GHz

CH High: 2480MHz

% RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -7.90 dBm
Ref 21.5 dBm Att 30 dB SWT 2.5 s 2.477060000 GHz
20T Orfrfpec I aB
F10
TEW|

+0

|

Y
=10
L-20

D1 —-27.|19 dBm

——30

WWWM‘N}W

——60

Start 30 MHz 2.497 GHz/ Stop 25 GHz
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RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -13.40 dBnm
Ref 21.5 dBm Att 30 dB SWT 2.5 ms 2.479650000 GHz

207 Offfget T adB Marker [TT

-331 92 dBnm

10 2(.481750p00 GHz

T Marker| 3 [T1

IIE?

IEW -45145 dBn
0 21.483500000 GH
——10

M

~=50

——60

L-70

Start 2.475 GHz 2.5 MHz/ Stop 2.5 GHz
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7. 6DB BANDWIDTH TEST

7.1. Test Equipment

Item Equipment Manufacturer Model No. Serial No. Last Cal. Cal. Interval
1 Spectrum analyzer R&S FSU 1166.1660.26| 2010-11-30 1Year
2 RF Cable R&S RO1 10403 2010-11-25 1Year
7.2. Block Diagram of Test Setup
Spectrum
EUT RF cable Analyzer
Note: An appropriate attenuator may be used to protect the Spectrum Analyzer.
7.3. Limit
For direct sequence systems, the minimum 6dB bandwidth shall be at least 500 kHz.
7.4. Test Procedure
The EUT’s antenna port was connected to a Spectrum Analyzer. The 6dB bandwidth of the
fundamental frequency was measured by spectrum analyzer with 100 kHz RBW and 300 kHz
VBW. The 6dB bandwidth is defined as the total spectrum the power of which is higher than
peak power minus 6dB.
7.5. Test Results
Test date:2011-09-23 Pressure: 100.6 kpa Humidity: 57 %
Tested by: Damon Hu Test site:  1#Shield room | Temperature : 24°C
6dB bandwidth Limit
Test Mode CH (MHz) (KHz)
CH low 1.66 >500
Tx Mode CH Middle 1.68 >500
CH High 1.68 >500

Conclusion : PASS
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RBW 100 kHz Marker 1 [T1

VBW 300 kHz -5.95 dBm
Ref 21.5 dBm Att 30 dB SWT 2.5 ms 2.404650000 GHz
[207 Offset -5 dB ndB [T 600 dB
L] 0000p0OO MH=z
Temp 1| [T1 ndB]
~10
-121.18 dBm
2| 4040 5
TEW 2|.40408 GHz
Lo Temp 2 [T1 ndPR]
1 -121. 01 dBm
21.405740p00 GHz
l-10 }A/\“/v\/\/\/“\’v\m{,\
|20 /\/,./’\' ‘\’\,\\_\ \x\’\
7155/\/ “’\"\w\
+—40
=50
——60
L-70
Center 2.405 GHz 500 kHz/ Span 5 MHz
@ RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -11.36 dBm
Ref 21.5 dBm Att 30 dB SWT 2.5 ms 2.439640000 GHz
[20T Orffget 1. dB ndB [T[L] 6 00 dB
BW 1{.680000D00 MH=z
Temp 1 Iy
Lo emg [
e
TEW| 0
Lo Temp 21 [T1 ndR]

=50

—60

Center 2.44 GHz 500 kHz/ Span 5 MHz
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@ RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -13.68 dBm
Ref 21.5 dBm Att 30 dB SWT 2.5 ms 2.479660000 GHz
20 Offfet 1I-D OB ndB [T ] 600 dB
BW 1|.680000p00 MH=z

L10 Temp 1| [T1 ndB
—-19}° dBm
2|-479070 GHz
Lo Temp 20 [T]1 ndF
—-19¢
2|.480750
=10

26 ,p/“/ v\\
/v\/v \\*’“V’“\f\

——60

L-70

Center 2.48 GHz 500 kHz/ Span 5 MHz
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8. OUTPUT POWER TEST

8.1. Test Equipment

Item Equipment Manufacturer Model No. Serial No. Last Cal. Cal. Interval
1 Spectrum analyzer R&S FSU 1166.1660.26 | 2010-11-30 1Year
2 RF Cable R&S RO1 10403 2010-11-25 1Year
8.2. Block Diagram of Test Setup
Spectrum
EUT RF cable Analyzer
Note: An appropriate attenuator may be used to protect the Spectrum Analyzer.
8.3. Limit
For systems using digital modulation in the 2400—2483.5MHz, The Peak out put Power shall
not exceed 1W(30dBm).
8.4. Test Procedure
The EUT’s antenna port was connected to a Spectrum Analyzer. Measure the Peak output
power of EUT with Spectrum Analyzer, and the Spectrum Analyzer’s RBW is set above 6dB
bandwidth of EUT.
8.5. Test Results
Test date:2011-09-23 Pressure: 100.6 kpa Humidity: 57 %
Tested by: Damon Hu Test site:  1#Shield room | Temperature : 24°C
Peak Output Power Limit
Test Mode CH (dBm) (dBm)
CH low -2.74 30
Tx Mode CH Middle -5.11 30
CH High -7.66 30

Conclusion : PASS
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RBW 1 MHz Marker 1 [T1
VBW 3 MHz

Ref 21.5 dBm Att 30 dB SWT 2.5 ms 2.4 ) GHz
20 Offget 1.5 B
=10
=0 +
v
P —
TEW[] B ymatl
+-30
+-40
-50
+-60
L-70
Center 2.405 GHz 500 kHz/ Span 5 MHz
Tx Channel
Bandwidth 4 MHz Power -2.74 dBm
RBW 1 MHz
VBW 3 MHz
Ref 21.5 dBm Att 30 dB SWT 2.5 ms
20 Offsget 1.5 @dB
~10
=0
2
I —
TEW [Jisevies
L-30
40
+-50
+-60
L -70
Center 2.44 GHz 500 kHz/ Span 5 MHz
Tx Channel
Bandwidth 4 MHz Power -5.11 dBm
RBW 1 MHz
VBW 3 MHz
Ref 21.5 dBm Att 30 dB SWT 2.5 ms GHz
20 Offset 1.5 dB
~10
0
1
e w— ——
TEW |l B ] ~—— |
F-30
F-40
F-50
—60
L-70
Center 2.48 GHz 500 kHz/ Span 5 MHz
Tx Channel
Bandwidth 4 MHz Power -7.66 dBm
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9. POWER SPECTRAL DENSITY TEST

9.1. Test Equipment

Item Equipment Manufacturer Model No. Serial No. Last Cal. Cal. Interval
1 Spectrum analyzer R&S FSU 1166.1660.26| 2010-11-30 1Year
2 RF Cable R&S RO1 10403 2010-11-25 1Year
9.2. Block Diagram of Test Setup
Spectrum
EUT RF cable Analyzer
Note: An appropriate attenuator may be used to protect the Spectrum Analyzer.
9.3. Limit
For systems using digital modulation in the 2400—2483.5MHz, The Peak out put Power shall
not exceed 1W(30dBm).
9.4. Test Procedure
The EUT’s antenna port was connected to a Spectrum Analyzer. Follow the test procedure as
described in ANSI C.10: 2009 Clause 6.11.2.3 to measure out power density with 3 KHz
bandwidth.
9.5. Test Results
Test date: 2011-09-23 Pressure: 100.6 kpa Humidity: 57 %
Tested by: Damon Hu Test site: 1#Shield room Temperature:24°C
Test CH Power Density Limit
Mode (dBm/3KHz) (dBm/3KHz)
CH low -22.82 8
Tx
; . 8
Mode CH Middle 25.29
CH High -27.49 8
Conclusion : PASS
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10.ANTENNA REQUIREMENTS

10.1.STANDARD REQUIREMENTS

For intentional device, according to FCC 47 CFR Section 15.203, an intentional radiator shall be
designed to ensure that no antenna other than that furnished by the responsible party shall be used
with the device. And according to FCC 47 CFR Section 15.247 (b), if transmitting antennas of
directional gain greater than 6dBi are used, the power shall be reduced by the amount in dB that
the directional gain of the antenna exceeds 6dBi.

10.2. ANTENNA CONNECTED CONSTRUCTION OF EUT

The antennas used for this product is integrated patch antenna that no antenna other than that

furnished by the responsible party shall be used with the device, the maximum peak gain of the
transmit antenna is 0dBi.
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