FCC ID: 2AD4AXFREEPLAY

FCC PART 15C TEST REPORT FOR CERTIFICATION
On Behalf of

Loud Technologies Inc.
Personal PA
Model Number: FreePlay

FCC ID: 2AD4XFREEPLAY

Prepared for : Loud Technologies Inc.
16220 Wood-Red Road NE, Woodinville, Washington 98072, USA

Prepared By : EST Technology Co., Ltd.
Santun(guantai Road), Houjie Town, DongGuan City, GuangDong,
China.

Report Number: ESTE-R1503040
Date of Test  : January 22~March 20, 2015
Date of Report : March 28, 2015

EST Technology Co.,Ltd Report No. ESTE-R1503040 Page 1 of 96



FCC ID: 2AD4AXFREEPLAY

TABLE OF CONTENTS

Description Page
TEST REPORT VERIFICATION ..utitieiittiteeiiittteeesittteeeesssteeeesssseseeaassssaesssssesessassssesssnssssessssssssessssssssenans 3
1. GENERAL INFORMATION ....ctiiiittitteeiitteeeesitteeeessstaeeeessstsseesassssesesssssseesansssesssssssseessnssnneenans 5
1.1.  Description of DeVICe (EUT) ..cviiiieiie ettt e ettt nnne s 5
2. SUMMARY OF TEST .utttiiiiiittieeeiitteeeeaiuteeeesaitteeesassaseeesaassseasaastesessassssessaasssssessssssssssnssnseesans 6
2.1, Summary of teSt reSUIL.........ooeeie e 6
2.2, TESEFACHITIES. ....vii ettt et ettt et e e eate e s be e e sabe e enbeeennes 7
2.3, Measurement UNCEIMAINTY ......c.cccveieeiieiieeiee s e e e e s ree e re e sre e sre e snee s e sneeannas 8
2.4,  Assistant equipmMent USEd TOr TS ......cviiviiii i 8
P8 T = 1 o Tod 1 I = Vo = o S 8
N T 1 0 10 To [T USROS PRROTRO 9
2.7.  Channel List for BIUBTOOtN ........ooouviiiiiiiie ettt 9
B T -t o =0 U o] o 1 o S 10
3. MAXIMUM PEAK OUTPUT POWER .....cciittiiieeiitiieeeeeiteeeeeeteeeessstaeeaessbeneesssssaeessannsssssssnnens 11
304 R 11 T O 11
3.2, TESE PIOCEAUIE ...ttt ettt s et e et e e s abe e et e e eate e sabee e sabeesareeens 11
3.3, TESE RESUIL .. .ottt ettt e et e e eabe e sbe e e sabe e ereeens 11
S -1 B B | v VPSP 12
4. 20 DB BANDWIDTH...utiiiiiitiieieeiittieeeeeitee e e setteeeesaiabeeaessateeaesastseeesaassseaeassresessasseneessassenens 16
O I 1] O 16
4.2, TS PIOCEAUIE .....veeeeee ettt ettt ettt e e et e e eaae e et e e e sate e enteeeteeesabeeenbeeeeneens 16
4.3, TESERESUIL ..ottt e e et e e st e et e et e e sbe e nareeenreas 16
S U= B D - - VOO PPRROURSONt 17
5. CARRIER FREQUENCY SEPARATION ....ccciiittieeeiitieeeesitteeeesetreeessissseeesssssessessssesesssseseesans 21
700 11 T 21
5.2, TESE PIOCEAUIE ...ttt ettt et et e et e et e e st e e e etteeeateesnbeeesateesnreeans 21
B.3. TBSE RESUIL .. .ottt e et e et e e et e et re e erte e abe e e sabe e ereeans 21
S =T O D | 7 VS PSPPSR 22
6. NUMBER OF HOPPING CHANNEL ....uvviieiiitiieeeieiieeeeeetteeeeesitteeeessbteeeesessseeessansessessnsseseesns 26
700 R 11 T T 26
B.2.  TESE PIOCEAUIE .....ccevieeetee ettt ettt ettt e sttt e et e et e e sab e s e saeeesbteesnbesesabeesareeans 26
TR T 1 = (=T V| RO TRRR 26
B.4,  TESE DALA......uueeeiiirieie ittt et e e e e e b e e e et e e e et e e e e et e e e e arreeeeaares 27
7. DWELL TIME . tttttieee e e e sttt e e ettt e e e e e e s et e e e e e e e e s e e aa b b aaeeeeeeeessaanbbbeeeeeeeeessnnsrrrees 29
% R 1 1 T R 29
R 1 g = (=T V| ORI 29
R T =1 B D | 7 VO PRSPPSO 30
8. RADIATED EMISSIONS ....icuttttieieeeesiiiiittrseeeeeeesssssisssssesesssssssissssssessssessssmsisssssseesessssinsssssees 36
200 R 11 T 36
8.2. BIlock Diagram OF TEST SEIUD ....cveveeeeeiieiirieriesie ettt 37
SR T 1S B o 0ot LU ] (SRR 38
S S 1 = (=T V| ORI 38
EST Technology Co.,Ltd Report No. ESTE-R1503040 Page 2 of 96



FCC ID: 2AD4AXFREEPLAY

o TR =11 B B | v USRS 39
9. BAND EDGE COMPLIANCE .....uuviiiiiiiieee s ittt e e s sittee e s e eateeeesatteaeessbaaaeessssseeeessnnnneesansneneeans 75
LS00 R 11 T 75
0.2. Block Diagram OF TeSt SEIUD ...ccvviiiriiiiiieei e see ettt ee e sne e e 75
0.3, TESE PIOCEAUIE ...ttt ettt s et e e stbe e e breeeate e snbeeesabeesareeens 76
9.4, TESERESUIL ...ttt s ettt e e st e e et e e eabe e sbe e e sabeeereeens 76
Lo T =TS B B | v USSP 77
10. POWER LINE CONDUCTED EMISSIONS .....oviiiiiiiiieeciiiieee e et e e ettee e et e e s snaae e e s enaeneeens 93
L0 R O 7o 93
10.2. TESE PrOCEAUIE ...ttt ettt ettt e e et e e etae e sbe e e sab e e e beeeebeeesabeeesabeesnreeans 93
L10.3. TESERESUIL ...ttt et s e et e e et e e sbe e e sabeeeareeens 93
LO.4, TESEAALA ..eccvveiieie ettt ettt et e et e e st e e e sbbe e sabeeeebeeesabeeesbaeesareeans 94
11. ANTENNA REQUIREMENTS ...iiiiiiiittiiieeteeeee s s sitttre e e e eeeessssannsaeeseeeeessssnntssaseseaeesssasnsrnnseeeens 96
0 O 7o 1 96
I = (=Y | | 96

EST Technology Co.,Ltd Report No. ESTE-R1503040 Page 3 of 96



FCC ID: 2AD4AXFREEPLAY

Test Report Verification

Applicant: Loud Technologies Inc.

Address: 16220 Wood-Red Road NE, Woodinville, Washington 98072, USA
Manufacturer Loud Technologies Inc.

Address: 16220 Wood-Red Road NE, Woodinville, Washington 98072, USA
E.U.T: Personal PA

Model Number:

FreePlay

DC 20 V From Adapter Input AC 100~240V/ 50-60 Hz

Power Supply: DC 7.4 \/ From Battery
Test Voltage: DC 20 V From Adapter Input AC 120V/ 60 Hz
Trade Name: Serial No.: -

Date of Receipt:

_ January 22~March
January 22, 2015 Date of Test: 20, 2015

Test Specification:

FCC Rules and Regulations Part 15 Subpart C:2014
ANSI C63.10:2013

Test Result:

The device described above is tested by EST Technology Co., Ltd..
The measurement results were contained in this test report and EST
Technology Co., Ltd. was assumed full responsibility for the
accuracy and completeness of these measurements=Alsg, thi
shows that the EUT to be technically complia
FCC Rules and Regulations Part 15 Subpart f('
This report applies to above tested sample onl}

reproduced in part without written approval o NG
Co., Ltd.

Date: March 28, 2015

Prepared by:

A

Ada / Assistant

Tested by: Approved by:

-
~

Tony.Tang/ Engineer IcemanHu / Manager

Other Aspects:
None.

Abbreviations: OK/P=passed

fail/F=failed n.a/N=not applicable E.U.T=equipment under tested

This test report is based on a single evaluation of one sample of above mentioned products ,It is not permitted
to be duplicated in extracts without written approval of EST Technology Co., Ltd.

EST Technology Co.,Ltd
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1. GENERAL INFORMATION

1.1. Description of Device (EUT)

Product Name . |Personal PA

Model Number . |FreePlay

FCCID : 2ADAXFREEPLAY

Operation frequency : |2402MHz~2480MHz

Number of channel : |79

Antenna . |Integrated PCB antenna, 2.13 dBi gain
Modulation . |FHSS (GFSK, n/4-DQPSK, 8-DPSK)
Software Version . |V0.0.8

Hardware Version : |V1.0.0

EST Technology Co.,Ltd Report No. ESTE-R1503040 Page 5 of 96
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2. SUMMARY OF TEST

2.1. Summary of test result

Description of Test Item Standard Results
. FCC Part 15: 15.247(b)(1)
Maximum Peak Output Power DA 00-705 PASS
: FCC Part 15: 15.215
20dB Bandwidth DA 00-705 PASS
. . FCC Part 15: 15.247(a)(1)
Carrier Frequency Separation DA 00-705 PASS
. FCC Part 15: 15.247(a)(1)(iii)
Number Of Hopping Channel DA 00-705 PASS
. FCC Part 15: 15.247(a)(1)(iii)
Dwell Time DA 00-705 PASS
FCC Part 15: 15.209
. . FCC Part 15: 15.247(d)
Radiated Emission ANSI C63.10: 2013 PASS
DA 00-705
. FCC Part 15: 15.247(d)
Band Edge Compliance DA 00-705 PASS
FCC Part 15: 15.207
Power Line Conducted Emissions ANSI C63.4: 2003 N/A
DA 00-705
Antenna requirement FCC Part 15: 15.203 PASS
EST Technology Co., Ltd Report No. ESTE-R1503040 Page 6 of 96
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2.2. Test Facilities

EMC Lab : Certificated by CNAL, CHINA
Registration No.: L5288
Date of registration: November 13, 2014

Certificated by FCC, USA
Registration No.: 989591
Date of registration: November 20, 2013

Certificated by Industry Canada
Registration No.: 46405-9405

Test Side Number: 9405A-1

Date of registration: January 03, 2013

Certificated by VCCI, Japan
Registration No.: R-3663 & C-4103
Date of registration: July 25, 2011

Certificated by TUV Rheinland, Germany
Registration No.: UA 50195514 0001
Date of registration: January 07, 2011

Certificated by TUV/PS, Shenzhen
Registration No.: SCN1017
Date of registration: January 27, 2011

Certificated by Intertek ETL SEMKO
Registration No.: 2011-RTL-L1-18
Date of registration: April 28, 2011

Certificated by Siemic, Inc.
Registration No.: SLCN021
Date of registration: November 8, 2011

Certificated by Nemko, Hong Kong

Registration No.: 175193
Date of registration: May 4, 2011

Name of Firm : EST Technology Co., Ltd.

Site Location : San Tun Management Zone, Houjie Town, Dongguan,
Guangdong, China

EST Technology Co.,Ltd Report No. ESTE-R1503040 Page 7 of 96
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2.3. Measurement uncertainty

Test Item Uncertainty
Uncertainty for Conduction emission test 2.54dB
Uncertainty for Radiation Emission test 362
(30MHz-1GHz) '
Uncertainty for Radiation Emission test 486
(1GHz to 18GHz) '
Uncertainty for radio frequency 7x10-8
Uncertainty for conducted RF Power 0.20dB
Uncertainty for Power density test 0.26dB

Note: This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence

level using a coverage factor of k=2.

2.4. Assistant equipment used for test

2.4.1. Battery

M/N
Input
Output
Capacity

2.4.2. Adapter
M/N

Input
Output

2.5. Block Diagram

41CR19/66-2
20V/0.31A
7.4V/[5.2A

5200mAh/ Max 8.5Wh Li-ion

DY S602-200325W

AC 100-240V~50/60Hz

DC 20V/3.25A

1.5A

For radiated emissions test: EUT was placed on a turn table, which is 0.8 (or 1.5) meter high
above ground.EUT was be set into BT test mode by software before test.

AC Mains

Adapter

EUT

(EUT: Personal PA)

EST Technology Co.,Ltd
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2.6. Test mode

The test software was used to control EUT work in Continuous TX mode, and select
test channel, wireless mode

Mode Channel Frequency
Low 2402MHz
GFSK Middle 2441MHz
High 2480MHz
Low 2402MHz
8-DPSK Middle 2441MHz
High 2480MHz
2.7. Channel List for Bluetooth
Channel Frequency | Channel | Frequency | Channel | Frequency | Channel | Frequency
No. (MHZ2) No. (MHZ2) No. (MHZ2) No. (MHZ2)
1 2402 2 2403 3 2404 4 2405
5 2406 6 2407 7 2408 8 2409
9 2410 10 2411 11 2412 12 2413
13 2414 14 2415 15 2416 16 2417
17 2418 18 2419 19 2420 20 2421
21 2422 22 2423 23 2424 24 2425
25 2426 26 2427 27 2428 28 2429
29 2430 30 2431 31 2432 32 2433
33 2434 34 2435 35 2436 36 2437
37 2438 38 2439 39 2440 40 2441
41 2442 42 2443 43 2444 44 2445
45 2446 46 2447 47 2448 48 2449
49 2450 50 2451 51 2452 52 2453
53 2454 54 2455 55 2456 56 2457
57 2458 58 2459 59 2460 60 2461
61 2462 62 2463 63 2464 64 2465
65 2466 66 2467 67 2468 68 2469
69 2470 70 2471 71 2472 72 2473
73 2474 74 2475 75 2476 76 2477
77 2478 78 2479 79 2480 - -
EST Technology Co.,Ltd Report No. ESTE-R1503040 Page 9 of 96
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2.8. Test Equipment

2.8.1. For conducted emission test

Equipment Manufacturer Model No. Serial No. |Last Cal. |Next Cal.
EMI Test Receiver Rohde & Schwarz ~ [ESHS30 832354 June,28,14 |1 Year
Artificial Mains Networ |Rohde & Schwarz ~ |ENV216 101260 June,28,14 |1 Year
Pulse Limiter Rohde & Schwarz ESH3-Z2 101100 June,28,14 |1 Year
2.8.2. For radiated emission test(30-1000MHz)
Equipment Manufacturer Model No. Serial No. |Last Cal. |Next Cal.
EMI Test Receiver Rohde & Schwarz [ESVS10 100004 June,28,14 |1 Year
Spectrum Analyzer Agilent E4411B I7\/IY5014069 June,28.14 |1 Year
Bilog Antenna Teseq CBL 6111D (27090 June,28,14 |1 Year
Signal Amplifier Agilent 310N 187037 June,28,14 |1 Year
2.8.3. For radiated emission test(above 1GHz)
Equipment Manufacturer Model No. Serial No. Last Cal.  [Next Cal.
Horn Antenna SCHWARZBECK |BBHA 9120 D|BBHA9120D1

002 June,28,14 |1 Year
Signal Amplifier SCHWARZBECK (BBV9718 9718-212 June,28,14 |1 Year
Spectrum Analyzer Agilent E4408B MY44211139 |June,28,14 |1 Year

EST Technology Co.,Ltd

Report No. ESTE-R1503040
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3. MAXIMUM PEAK OUTPUT POWER

3.1. Limit

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at
least 75 non-overlapping hopping channels, and all frequency hopping systems in the
5725-5850 MHz band: 1 watt. For all other frequency hopping systems in the
2400-2483.5 MHz band: 0.125 watts, the e.i.r.p shall not exceed 4W

3.2. Test Procedure

The transmitter output (antenna port) was connected to the spectrum analyzer

3.3. Test Result

EUT: Personal PA

M/N: FreePlay

Test date: 2015-03-10

Test site: RF site

Tested by: Tony Tang

Limit

Freq Result Margin

Mode | (MHz) (dBm) (dB)

dBm W

2402 1.763 30.00 1 28.237
GFSK 2441 2.707 30.00 1 27.293
2480 2.169 30.00 1 27.831
2402 0.600 21.00 0.125 20.400
8-DPSK 2441 1.260 21.00 0.125 19.740
2480 1.002 21.00 0.125 19.998

Conclusion: PASS

EST Technology Co.,Ltd

Report No. ESTE-R1503040
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3.4. Test Data

GFSK 2402 MHz

- Agilent
Ref 10 dBm Atten 20 dB
Peak

Log

10

dB/

Center 2.402 GHz
#Res BW 3 MHz

VBW 3 MHz

Freg/Channel
Mkrl 2.402188 GHz

1.763dBm Center Freq

2.40200000 GHz

Start Freq
2.39825000 GHz

Stop Freq
2.40575000 GHz

CF Step
750.000000 kHz

Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

Span 7.5 MHz
Sweep 5 ms (401 pts)

GFSK 2441 MHz

= Agilent

Atten 20 dB

Ref 10 dBm

Peak

Center 2.441 GHz
#Res BW 3 MHz

Log
10
dB/
BN 2.43725000 GHz

Sweep 5 ms (401 pts)

VBW 3 MHz

Freg/Channel
Mkrl 2.440775 GHz

2.707 dBm Center Freq

2.44100000 GHz

Start Freq

Stop Freq
2.44475000 GHz

CF Step
750.000000 kHz

Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

Span 7.5 MHz

EST Technology Co.,Ltd

Report No. ESTE-R1503040
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GFSK 2480 MHz

- Agilent Freg/Channel
Mkrl 2.479719 GHz

E:;I;LO dBm Atten 20 dB 2.169 dBm Center Freq
2.48000000 GHz
Log

10
dB/ Start Freq
B 2.47625000 GHz

Stop Freq
2.48375000 GHz

CF Step
750.000000 kHz

Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

Span 7.5 MHz

Center 2.48 GHz

#Res BW 3 MHz VBW 3 MHz Sweep 5 ms (401 pts)

EST Technology Co.,Ltd Report No. ESTE-R1503040
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8-DPSK 2402 MHz

et it Freg/Channel
Mkrl 2.401888 GHz

E:;Ii_o dBm Atten 20 dB 0.6 dBm Center Freq
2.40200000 GHz

Log -

10

0 /,9_\ Start Freq
N 2.39825000 GHz

Stop Freq
2.40575000 GHz

CF Step
750.000000 kHz

Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 2.402 GHz Span 7.5 MHz
#Res BW 3 MHz VBW 3 MHz (401 pts)

8-DPSK 2441 MHz

- Agilent Freg/Channel
Mkrl 2.440831 GHz

E:LI;LO dBm Atten 20 dB 126 dBm Center Freq
2.44100000 GHz
Log =

10
dB/ Start Freq
S| 2.43725000 GHz

Stop Freq
2.44475000 GHz

CF Step
750.000000 kHz

Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 2.441 GHz Span 7.5 MHz
#Res BW 3 MHz VBW 3 MHz Sweep 5 ms (401 pts)

EST Technology Co.,Ltd Report No. ESTE-R1503040
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8-DPSK 2480 MHz

- Agilent Freg/Channel
Mkrl 2.480000 GHz

E:LI;LO dBm Atten 20 dB 1.002 dBm Center Freq

2.48000000 GHz

Log -
10

dB/ Start Freq

Ng| 2.47625000 GHz

Stop Freq
2.48375000 GHz

CF Step
750.000000 kHz

Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

Span 7.5 MHz
#Res BW 3 MHz VBW 3 MHz Sweep 5 ms (401 pts)

Center 2.48 GHz

EST Technology Co.,Ltd Report No. ESTE-R1503040 Page 15 of 96
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4. 20 DB BANDWIDTH

4.1. Limit

Intentional radiators operating under the alternative provisions to the general emission
limits, as contained in 88 15.217 through 15.257 and in Subpart E of this part, must be
designed to ensure that the 20 dB bandwidth of the emission, or whatever bandwidth may
otherwise be specified in the specific rule section under which the equipment operates, is
contained within the frequency band designated in the rule section under which the
equipment is operated.

4.2. Test Procedure

The transmitter output was coupled to a spectrum analyzer via a antenna. The bandwidth
of the fundamental frequency was measured by spectrum analyzer with 30kHz RBW and
100kHz VBW. The 20dB bandwidth is defined as the total spectrum the power of which
is higher than peak power minus 20dB.

4.3. Test Result

EUT: Personal PA

M/N: FreePlay

Test date: 2015-03-10 Test site: RF site Tested by: Tony Tang
Freq 20dB Bandwidth e .

Mode Limit (kHz) | Conclusion

(MHz) (MHz) (kHz)

2402 0.881 / PASS
GFSK 2441 0.867 / PASS
2480 0.864 / PASS
2402 1.211 / PASS
8-DPSK 2441 1.218 / PASS
2480 1.214 / PASS

EST Technology Co., Ltd

Report No. ESTE-R1503040
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FCC ID: 2AD4AXFREEPLAY

4.4. Test Data

GFSK 2402MHz
_ Al Freg/Channel
Ch Freq 2.402 GHz Trig Free Center Freq
Occupied Bandwidth I - 02000006H,
Start Freq
2.40050000 GHz
Ref 10 dBm Atten 20 dB _
#Peak Stop Freq
kgg 2.40350000 GHz
dB/ i CF Step
. Hz
300.000000 k
Auto Mar
Freq Offset
Center 2.402 GHz SIENKEY (P4 0.00000000 Hz
#Res BW 30 kHz #VBW 100 kHz —
Occupied Bandwidth OccBW % Pwr  99.00 % (NRCHEERACTAS
829.3558 kHz St
Transmit Freq Error 13.016 kHz
x dB Bandwidth 880.603 kHz
GFSK 2441MHz
I
Ch Freq 2.441 GHz Trig Free Center Freq
Occupied Bandwidth I > ::00000GH:
Start Freq

2.43950000 GHz
Ref 10 dBm Atten 20 dB —

#Peak Stop Freq

Log 2.44250000 GHz
10 —_—
ds/ W t\\JJ\M/R

CF Step
8@  300.000000 kHz
Auto Mar
Freq Offset
Center 2.441 GHz SIENKEY (P4 0.00000000 Hz
#Res BW 30 kHz #VBW 100 kHz —
Occupied Bandwidth OccBW % Pwr  99.00 % (NRCHEERACTAS
830.2603 kHz XdB 200008
Transmit Freq Error -1.498 kHz
x dB Bandwidth 866.823 kHz
EST Technology Co.,Ltd Report No. ESTE-R1503040 Page 17 of 96
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GFSK 2480MHz

- Agilent

Freg/Channel

Ch Freq 2.48 GHz Trig Free Center Freq
Occupied Bandwidth I B 245000000 GHz
Start Freq
2.47850000 GHz
Ref 10 dBm Atten 20 dB —
#Peak Stop Freq
kgg Y 2.48150000 GHz
ds/ M CF Step
eNa 300.000000 kHz
Auto Mar
Freq Offset
Center 2.48 GHz SIENKEY (3P4 0.00000000 Hz
#Res BW 30 kHz #VBW 100 kHz —
Occupied Bandwidth OccBW % Pwr  99.00 % (NRCHEERACTAS
829.2575 kHz XdB 200008
Transmit Freq Error -214.595 Hz
x dB Bandwidth 863.753 kHz
EST Technology Co., Ltd Report No. ESTE-R1503040 Page 18 of 96
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8-DPSK 2402MHz

_ SR Freg/Channel
Ch Freq 2.402 GHz Trig Free Center Freq
Occupied Bandwidth I > 40200000 GHz
Start Freq
2.40050000 GHz
Ref 10 dBm Atten 20 dB -
#Peak Stop Freq
Log 2.40350000 GHz
10 aeathalel
dB/ CF Step
=4 300.000000 kHz
Auto Mag
Freq Offset
Center 2.402 GHz YIS  0.00000000 Hz
#Res BW 30 kHz #VBW 100 kHz _
Occupied Bandwidth OccBW % Pur 9.0 % (NRCHEEIACAS
1 1437 MHz xdB -20.00 dB -
Transmit Freq Error 21.826 kHz
x dB Bandwidth 1.211 MHz
8-DPSK 2441MHz
b Frea/channe!

Ch Freq 2.441 GHz Trig Free Center Freq
Occupied Bandwidth I B 24100000 GHz

Start Freq
2.43950000 GHz
Ref 10 dBm Atten 20 dB —
#peak Stop Freq
Log 2.44250000 GHz
10 —
dB/ CF Step
300.000000 kHz
Auto Man
Freq Offset
Center 2.441 GHz SIERKEY(z74 0.00000000 Hz
#Res BW 30 kHz #VBW 100 kHz Sweep 5 ms =
Occupied Bandwidth OccBW % Pwr  99.00 % (RCHEEIACAS
1 1396 MHz xdB -20.00 dB —
Transmit Freq Error 10.745 kHz
x dB Bandwidth 1.218 MHz
) EST Technology Co.,Ltd Report No. ESTE-R1503040 Page 19 of 96
EST
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8-DPSK 2480MHz

- Agilent Freg/Channel
|

Ch Freq 2.48 GHz Trig Free

Center Freq

Occupied Bandwidth I 5000000 GHz
Start Freq
2.47850000 GHz
Ref 10 dBm Atten 20 dB —
#Peak Stop Freq
Log 2.48150000 GHz
10 mateaale
dB/ CF Step
N2 300.000000 kHz
Auto Man
Freq Offset
Center 2.48 GHz SWSYTH  0.00000000 Hz
#Res BW 30 kHz #VBW 100 kHz _
Occupied Bandwidth OccBW % Pur 9.0 % [(NRCHEEIACAS

1.1387 MHz xdB  -20.00dB

Transmit Freq Error 11.918 kHz
x dB Bandwidth 1.214 MHz

EST Technology Co., Ltd Report No. ESTE-R1503040
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5. CARRIER FREQUENCY SEPARATION

5.1. Limit

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.
Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may
have hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the
20 dB bandwidth of the hopping channel, whichever is greater, provided the systems
operate with an output power no greater than 125 mW

5.2. Test Procedure

The transmitter output was coupled to a spectrum analyzer via a antenna. The carrier
frequency was measured by spectrum analyzer with 100kHz RBW and 100kHz VVBW.

5.3. Test Result

EUT: Personal PA

M/N: FreePlay

Test date: 2015-03-10

Test site: RF site

Tested by: Tony Tang

Channel
Mode Channel | separation Limit Conclusion

(MHz)

Low CH 1.000 0.881 MHz PASS

GFSK Mid CH 1.006 0.867 MHz PASS

High CH 1.000 0.864 MHz PASS

LowCH | 1.000 > 2/3 of the 20dB Bandwidth o PASS

8-DPSK Mid CH 1.000 25[kHz]( whichever is greater) PASS

High CH | 1.000 g PASS

EST Technology Co., Ltd

Report No. ESTE-R1503040
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5.4. Test Data

= Agilent

Ref 10 dBm
Peak

Log

10

dB/

Center 2.402 GHz
#Res BW 100 kHz

GFSK

Low Channel

Atten 20 dB

1R

VBW 100 kHz

Sweep 5 ms (401 pts)

Freg/Channel
Mkrl A 1.00000 MHz

1.263 dB Center Freq

2.40250000 GHz

Start Freq
2.40125000 GHz

Stop Freq
2.40375000 GHz

CF Step
250.000000 kHz

Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

Span 2.5 MHz

Ref 10 dBm
Peak

Log

10

dB/

Center 2.442 GHz
#Res BW 100 kHz

Mid Channel

Atten 20 dB

1R

VBW 100 kHz

Freg/Channel
Mkrl A 1.00625 MHz

0.739 dB Center Freq

2.44150000 GHz

Start Freq
2.44025000 GHz

Stop Freq
2.44275000 GHz

CF Step
250.000000 kHz

Auto Mag]

Freq Offset
0.00000000 Hz

Signal Track
On Off

Span 2.5 MHz
Sweep 5 ms (401 pts)

EST Technology Co.,Ltd
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High Channel
EAsient Freg/Channel
Mkrl A 1.00000 MHz
ﬁggio dBm Atten 20 dB 0.054 dB Center Freq
IR 2.47950000 GHz
Log E——
10
dB/ Start Freq
2.47825000 GHz
Stop Freq
2.48075000 GHz
CF Step
250.000000 kHz
Auto Man
Freq Offset
0.00000000 Hz
Signal Track
On Off
Center 2.479 GHz Span 2.5 MHz
#Res BW 100 kHz VBW 100 kHz Sweep 5 ms (401 pts)
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= Agilent

Ref 10 dBm
Peak

Log

10

dB/

Center 2.402 GHz
#Res BW 100 kHz

8-DPSK
Low Channel

Mkrl A 1.00000 MHz

Atten 20 dB 0.99 dB

Span 2.5 MHz

VBW 100 kHz Sweep 5 ms (401 pts)

Freg/Channel

Center Freq
2.40250000 GHz

Start Freq
2.40125000 GHz

Stop Freq
2.40375000 GHz

CF Step
250.000000 kHz
Auto Mar:
Freq Offset
0.00000000 Hz

Signal Track
On Off

= Agilent

Ref 10 dBm
Peak
Log
10
dB/

Center 2.442 GHz
#Res BW 100 kHz

Mid Channel

Mkrl A 1.00000 MHz

Atten 20 dB -0.104 dB

1R a

et ™ TN

Span 2.5 MHz
Sweep 5 ms (401 pts)

VBW 100 kHz

Freg/Channel

Center Freq
2.44150000 GHz

Start Freq
2.44025000 GHz

Stop Freq
2.44275000 GHz

CF Step
250.000000 kHz
Auto Mar:
Freq Offset
0.00000000 Hz

Signal Track
On Off

EST Technology Co.,Ltd Report No.
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High Channel

2 Agilent ‘ Freg/Channel

Mkrl A 1.00000 MHz

ngaio dBm Atten 20 dB 0.037 dB Center Freq
1R 2.47950000 GHz

Log —
10

dB/ Start Freq

2.47825000 GHz

Stop Freq
2.48075000 GHz

CF Step
250.000000 kHz

Auto Mag@

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 2.479 GHz Span 2.5 MHz
#Res BW 100 kHz VBW 100 kHz Sweep 5 ms (401 pts)
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6. NUMBER OF HOPPING CHANNEL

6.1. Limit

Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels

6.2. Test Procedure

The transmitter output was coupled to a spectrum analyzer via a antenna. The number of
hopping channel was measured by spectrum analyzer with 300kHz RBW and 300kHz

VBW.
6.3. Test Result

EUT: Personal PA

M/N: FreePlay

Test date: 2015-03-10 |Test site: RF site Tested by: Tony.Tang
Mode Number of hopping channel Limit Conclusion
GFSK 79 >15 PASS

8-DPSK 79 >15 PASS

EST Technology Co., Ltd
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6.4. Test Data

GFSK

#Res BW 300 kHz VBW 300 kHz Sweep 4 ms (401 pts)

Agilent

7

Freg/Channel

ngaklo dBm Atten 20 dB Center Freq
2.41475000 GHz

Log —_—

10 RAARARRARARRARRARARR

e Start Freq

2.40000000 GHz

Stop Freq
2.42950000 GHz

CF Step
2.95000000 MHz
Auto Mai

Freq Offset
0.00000000 Hz

Signal Track
On Off]

Start 2.4 GHz Stop 2.429 GHz

Agilent Freg/Channel

ngaklo dBm Atten 20 dB Center Freq

2.44450000 GHz

Log JE
AR RAARRARRAARRRRRAARAAAARRARER

e Start Freq

2.42950000 GHz

Stop Freq
2.45950000 GHz

Freq Offset
0.00000000 Hz
Signal Track
On Off]
Start 2.429 GHz Stop 2.459 GHz
#Res BW 300 kHz VBW 300 kHz Sweep 4 ms (401 pts)
Agilont H Freg/Channel
Eee;liLO dBm Atten 20 dB Center Freq
2.47150000 GHz
Log R
o RANARARRARARARR
dB/ Start Freq
2.45950000 GHz
Stop Freq
2.48350000 GHz
M1 S2 I/\‘
S3 FC Freq Offset
AA 0.00000000 Hz
Signal Track
On Off

Start 2.459 GHz Stop 2.483 GHz
#Res BW 300 kHz VBW 300 kHz Sweep 4 ms (401 pts)
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8-DPSK

Agilent ‘ Freg/Channel

Eee;klo dBm Atten 20 dB Center Freq

2.41475000 GHz
Log —
10

dB/ Start Freq

2.40000000 GHz

Stop Freq
2.42950000 GHz

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 2.4 GHz Stop 2.429 GHz
#Res BW 300 kHz VBW 300 kHz Sweep 4 ms (401 pts)

Agilent H Freg/Channel
Eee;liLO dBm Atten 20 dB Center Freq
2.44450000 GHz
Log —
10 (VY YPIN VUV VYN VYN N Y
-y Start Freq
2.42950000 GHz
Stop Freq

2.45950000 GHz

CF Step
3.00000000 MHz
Auto Ma

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 2.429 GHz Stop 2.459 GHz
#Res BW 300 kHz

H Freg/Channel

Eee;klo dBm Atten 20 dB Center Freq
2.47150000 GHz
Log ——

TATAT/ATAT RV VANV AITA Bl A/l ve

Start Freq
2.45950000 GHz

Stop Freq
2.48350000 GHz

M1 S2 V\M

& o Freq Offset
A 0.00000000 Hz
Signal Track
On Off

Start 2.459 GHz Stop 2.483 GHz

#Res BW 300 kHz VBW 300 kHz Sweep 4 ms (401 pts)
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/. DWELL TIME

7.1. Limit

The average time of occupancy on any channel shall not be greater than 0.4 seconds within
a period of 0.4 seconds multiplied by the number of hopping channels employed.

7.2. Test Result

EUT: Personal PA
M/N: FreePlay
Test date: 2015-03-11 Test site: RF site Tested by: Tony Tang
Mode Dwell time (ms) Limit Conclusion
GFSK DH1 139.04 <400ms PASS
GFSK DH3 273.34 <400ms PASS
GFSK DH5 321.25 <400ms PASS
8-DPSK DH1 142.20 <400ms PASS
8-DPSK DH3 281.24 <400ms PASS
8-DPSK DH5 321.25 <400ms PASS
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7.3. Test Data

GFSK DHL1 : 50hop/5s * 0.4 * 79 * 0.44ms = 139.04ms

= Agilent

Freg/Channel

W

Eg; k10 dBm Atten 20 dB Center Freq
2.44100000 GHz
Log ——
10
a ||| ‘ Start Freq
2.44100000 GHz
Stop Freq
2.44100000 GHz
CF Step
1.00000000 MHz
Auto Mar
Freq Offset

0.00000000 Hz

Center 2.441 GHz Span 0 Hz
Res BW 1 MHz VBW 1 MHz Sweep 5 s (401 pts)

3 Agilent Freg/Channel

W

Mkrl A 440 ps
Ref 10 dBm Atten 20 dB 0.956 dB Center Freq

Peak 2.44100000 GHz
Log I—

10

dB/ Start Freq
2.44100000 GHz

Stop Freq
2.44100000 GHz
CF Step
1.00000000 MHz
Auto Mai

3 AP
™ Freq Offset

0.00000000 Hz

Center 2.441 GHz Span 0 Hz
Res BW 1 MHz VBW 1 MHz Sweep 4 ms (401 pts)
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GFSK DH3

= Agilent

Ref 10 dBm
Peak

Log

10

dB/

: 25hop/5s * 0.4 * 79 * 1.73ms= 273.34ms

Atten 20 dB

Center 2.441 GHz

= Agilent

Ref 10 dBm
Peak

Log

10

dB/

Res BW 1 MHz

VBW 1 MHz

Atten 20 dB

Center 2.441 GHz

Res BW 1 MHz

VBW 1 MHz

Span 0 Hz
Sweep 5 s (401 pts)

Mkr1 A 1.73ms

-0.228 dB

Span 0 Hz
Sweep 4 ms (401 pts)

2.44100000 GHz

W

Freg/Channel

Center Freq

Start Freq
2.44100000 GHz

Stop Freq
2.44100000 GHz

CF Step
1.00000000 MHz
Auto Mar

Freq Offset
0.00000000 Hz

Freg/Channel

Center Freq
2.44100000 GHz

Start Freq
2.44100000 GHz

Stop Freq
2.44100000 GHz

CF Step
1.00000000 MHz
Auto Mar:
Freq Offset
0.00000000 Hz
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GSFK DH5 : 17hop/5s * 0.4 * 79 *2.99ms = 321.25ms

= Agilent

Freg/Channel

Ref 10 dBm Atten 20 dB

Peak

Log

10

dB/ Start Freq
2.44100000 GHz

Center Freq
2.44100000 GHz

Stop Freq
2.44100000 GHz

CF Step
1.00000000 MHz
Auto Mar
Freq Offset
0.00000000 Hz

Center 2.441 GHz Span 0 Hz
Res BW 1 MHz VBW 1 MHz Sweep 5 s (401 pts)

= Agilent Freg/Channel
Mkrli A 2.99 ms

Ref 10 dBm Atten 20 dB 1.032 dB

Peak

Log

10

dB/ Start Freq
2.44100000 GHz

N

Center Freq
2.44100000 GHz

Stop Freq
2.44100000 GHz

CF Step
1.00000000 MHz
Auto Mar
Freq Offset
0.00000000 Hz

Center 2.441 GHz Span 0 Hz
Res BW 1 MHz VBW 1 MHz Sweep 4 ms (401 pts)
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8-DPSK DH1 : 50hop/5s * 0.4 * 79 * 0.45ms = 142.20ms

= Agilent

W

Freg/Channel

Eggklo dBm Atten 20 dB Center Freq
2.44100000 GHz
Log -
10
-y Start Freq
2.44100000 GHz
Stop Freq
2.44100000 GHz
CF Step
1.00000000 MHz
Auto Mar
Freq Offset

0.00000000 Hz

Center 2.441 GHz Span 0 Hz
Res BW 1 MHz VBW 1 MHz Sweep 5 s (401 pts)

3 Agilent Freg/Channel

W

MKr1 A 450 pus

Egzﬂio dBm Atten 20 dB -1.103 dB Center Freq
2.44100000 GHz
Log _—
10
4B/ Start Freq
2.44100000 GHz
Stop Freq
2.44100000 GHz
CF Step
1.00000000 MHz
Auto Mar
Freq Offset

0.00000000 Hz

Center 2.441 GHz Span 0 Hz
Res BW 1 MHz VBW 1 MHz Sweep 4 ms (401 pts)
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8-DPSK DH3 : 25hop/5s * 0.4 * 79 * 1.78ms= 281.24ms
= Agilent

Atten 20 dB

Ref 10 dBm
Peak

W1 S2
S3 FS
AA

Center 2.441 GHz

Res BW 1 MHz VBW 1 MHz

= Agilent

Mkr1 A 1.78 ms
1.09 dB

Ref 10 dBm Atten 20 dB
Peak

Log

10

dB/

Center 2.441 GHz

Res BW 1 MHz VBW 1 MHz

Span 0 Hz
Sweep 5 s (401 pts)

Span 0 Hz
Sweep 4 ms (401 pts)

W

Freg/Channel

Center Freq
2.44100000 GHz

Start Freq
2.44100000 GHz

Stop Freq
2.44100000 GHz

CF Step
1.00000000 MHz
Auto Mar

Freq Offset
0.00000000 Hz

Freg/Channel

Center Freq
2.44100000 GHz

Start Freq
2.44100000 GHz

Stop Freq
2.44100000 GHz

CF Step
1.00000000 MHz
Auto Mar:
Freq Offset
0.00000000 Hz

EST Technology Co., Ltd

Report No. ESTE-R1503040

Page 34 of 96



FCC ID: 2AD4AXFREEPLAY

8-DPSK DH5 : 17hop/5s * 0.4 * 79 *2.99ms = 321.25ms

= Agilent

Freg/Channel

W

Es;klo dBm Atten 20 dB Center Freq
2.44100000 GHz
Log Hi
10
4B/ Start Freq
2.44100000 GHz
Stop Freq
2.44100000 GHz
CF Step
1.00000000 MHz
Auto Man
Freq Offset

0.00000000 Hz

Center 2.441 GHz Span 0 Hz
Res BW 1 MHz VBW 1 MHz Sweep 5 s (401 pts)

3= Agilent ’ Freg/Channel
Mkrl A 2.99 ms
ss; io dBm Atten 20 dB 0.007 dB Center Freq
2.44100000 GHz
Log e
10
4B/ Start Freq
2.44100000 GHz
Stop Freq
2.44100000 GHz
CF Step
1.00000000 MHz
Auto Man
Freq Offset

0.00000000 Hz

Center 2.441 GHz Span 0 Hz
Res BW 1 MHz VBW 1 MHz Sweep 4 ms (401 pts)
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8. RADIATED EMISSIONS

8.1. Limit

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

15.205 Restricted frequency band

15.209 Limit
FREQUENCY DISTANCE FIELD STRENGTHS LIMIT
MHz Meters uVv/m dB(uV)/m
30 ~ 88 3 100 40.0
88 ~ 216 3 150 43.5
216 ~ 960 3 200 46.0
960 ~ 1000 3 500 54.0
74.0 dB(uV)/m (Peak)
Above 1000 3 54.0 dB(uV)/m (Average)
EST Technology Co., Ltd Report No. ESTE-R1503040 Page 36 of 96
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8.2. Block Diagram of Test setup

30~1000MHz

] ANTENNA ELEVATION VARIES FROM | TO 4 METERS

Above 1GHz

NEEENNENENNENENE NN ENE D ENEN,
L

Jm

EUT and
Support Svstem

TURN TABLE
1.5m(L)*1.0m(W)*0.8m(H)—* [ (FIBRE GLASS)

ANTENNA FLEVATION VARIES FROM 1 TO 4 METERS

3 Meters

EUT and
Support System

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

TURN TABLE
(FIBRE GLASS)
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8.3. Test Procedure

EUT was placed on a turn table, which is 0.8 meter high above ground for 30~1000MHz test, and
wiich is 1.5 meter high above ground for above 1GHz test. The turn table can rotate 360 degrees to
determine the position of the maximum emission level. Power on the EUT and let it working in test
mode, then test it. EUT is set 3 meters away from the receiving antenna, which is mounted on a
antenna tower. The antenna can be moved up and down between 1 meter and 4 meters to find out the
maximum emission level. Both horizontal and vertical polarization of the antenna are set on test.

The bandwidth of the EMI test receiver (R&S ESVS10) is set at 120kHz for frequency range from
30MHz to 1000 MHz.

The bandwidth of the Spectrum’s VBW is set at LMHz and RBW is set at LMHz for peak emissions
measurement above 1GHz and 1MHz RBW, 10Hz VBW for average emissions measure above 1GHz

PEAK detector, LMHz/1MHz for PAEK measurement,
PEAK detector, 1MHz/10Hz for Average measurement

The frequency range from 30MHz to 10th harmonic (25GHz) are checked.

8.4. Test Result

30MHz—25GHz Radiated emissison Test result
EUT: Personal PA
M/N: FreePlay
Power: DC 20V From Adapter Input AC 120V/60Hz
Test date: 2015-03-09~20 Test site: 3m Chamber Tested by: Tony Tang
Test mode: Tx Mode

Pass
Note: 1. For emissions above 1GHz, if peak level comply with average limit, then the
average level is deemed to comply with average limit.
2. The frequency 2402MHz . 2441MHz and 2480MHz is fundamental frequency
which no limit, the limit on plots is automatically generated by the software,
it's not fundamental limit, we can't remove it.
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8.5. Test Data
30 MHz - 1000 MHz

a0 Level (dBuVim) Date: 2015-03-09
70
60
FCC CLA‘SS-_B
50 - i s
W S——.
-IEI—l l 7
[—J 4 i
30
20
10
30 100. 200. 300. 400. 500. 600, 700. 800, 900. 1000
Frequency (MHz)
Site no. i 1# 966 chanber Data no. : 291
Dis. / Ant. i 3m 27137 Ant. pol. : HORIZONTAL
Limit : FCC CLASS-B
Enw. / Ins. ¢ Temp:23.6' Humi: 56%;Press: 101. 52kPs
Engineer : Tony
EUT : Personal P4
Power : DC 20V From Adapter Input AC 120V/60Hz
H/N : FreePlay
Test Mode ¢ GF3K TX Z40ZMHz
ANT Cable Emizsion
Freq. Factor Loss Peading Level Limit Margin  Renark
(MHz) (dB/m) (dB) [dBuy) (dBuV/m) (dBEuV/m) (dB)
1 196.64 7.72 1.81 17.33 26.86 43. 50 16.64 QF
2 209.45 B.37 1.91 16.98 27.26 43.50 16.24 ()3
3 222.06 9.31 2.01 20.22 31.54 46,00 14, 46 Qe
4 264.74 12.94 2.28 2l.08 36.30 46,00 9.70 QF
5 282.20 12.45 2.33 21.46 36.24 46.00 9.76 QF
& 798.24 22.03 3.92 9,44 35.39 46,00 10,61 Qp
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SGLM[ (dBuVim) Date: 2015-03-09
70
60
FCC CLASS B
50 s
10— ]
—
30 i
20 ;
10
%50 100. 200, 300. 400,  500.  600.  700.  800. 900, 1000
Frequency (MHz)
Site no. : 1# 966 chamber Data no. 3 292
bis. / Ant. 1 3m 27137 Ant. pol. : VERTICAL
Limit 1 FCC CLASS-B
Env. / Ins. : Temp:23.6';Huni:56%:Press:101.52kPs
Engineer : Tony
EUT : Personal FPA
Fower :+ DC 20V From Adapter Imput AC 120¥/60Hz
H/H : FresPlay
Test Mode : GFSE TX Z402MHz
ANT Cable Emiszsion
Freq, Factor Loss Reading Level Limit Margin  Remark
(MHz) (B ) (dB) (dBu¥) (dBu¥ /m) (dBuV/m) (dB)
1 51.34 6.92 0.8% 19.41 27.22 40.00 1z2.78 ap
2 134.76 11.37%7 157 14.33 27.27 43,50 16.23 Qr
3 160.95 10.24 1.70 17.8958 29.89 43.50 13.61 QP
4 173.56 9,03 1.66 18,59 29,30 43,50 14,20 3
5 196,54 7.72 L.8L1 z1.40 30.93 43,50 12.57 Qe
6  209.45 .37 L.91 16.57 26.85 43,50 16.65 aF
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goLevel ([BuVim) Date: 2015-03-09
70
60

FCC CLASS-B.
50 4B

di—t—L
r—.I

y L
20 i : -
10 - i i

330 1 200. 300. 400 600,

500. 2 T00. #00. 900, 1000
Frequency (MHz)
Site no. : 1# 966 chamber Data no. : 293
Diz. / Ant. T 3m 27137 Ant., pol. : VERTICAL
Limic : FCC CLASS-B
Env. / Ins. ! Temp:23.6' Humi:56%:Preas:101.52kFa
Engineer : Tony
EUT : Persomal PA
Power : DC 20V From Adapter Input AC 120V/60Hz
M/H : FreePlay
Test Mode : GFSK TX Z441MHz
ANT Cable Emission
Freq. Facror Loss Reading Level Limit Margin  Remark
(MHz ) (dE/m) {dE) (dBuv) (dBu¥ /m) (dBuv /m) (dE)
1 34.85 15.55 0.72 8.93 25.20 40. 00 14.80 oF
F 68.80 5.51 10 2l.64 Z28.25 40.00 11.75 [1}3
3 109.54 10.44 1.40 13.38 25.22 43. 50 18.28 Qe
4 128,94 11.33 1.47 7.08 19.86 43,50 23.64 nF
5 257.95 12.75 2.19 9.19 24.13 46.00 21.87 i)
6 910.76 23.58 4.12 5.75 33.45 46.00 12.55 Qp
EST Technology Co., Ltd Report No. ESTE-R1503040 Page 41 of 96

ESL,



FCC ID: 2AD4AXFREEPLAY

BQLME {dBuVim) Date: 2015-03-09
70
60
FCCCLAS§£1
50 $aB
40 7
30
20
10
l:':illl 100. ' 200. 300. 400, 500. 600, 700. B800. 900. 1000
Frequency (MHz)
5ite no. 1 1# 966 chamber Data no. : 294
Dis. / Ant. : 3m 27137 Ant. pol. : HORIZONTAL
Limit : FCC CLASS-B
Env, / Ins, ¢ Temp:23,6' Huni: 56%;Press:101, 52kPa
Engineer : Tony
EUT : Personmal P4
Power : DC 20V From Adapter Input AC 120V/60H=z
H/N : FreePlay
Test Haode : GF3SK TX Z441MHz
ANT Cahle Emiz=zion
Fred. Factor Loss Reading Level Limit Hargin  Remark
(HHz) [dE/m) [dB) (dBuv) (dBuV/m) (dBuvV/m) (dB)
1 68.80 5.51 1.10 17.77 24.38 40.00 15.62 aF
2 134,78 11.37 1.57 11.69 24.63 43.50 18.87 op
3 222.08 9.31 2.01 16.64 27.96 46.00 18.04 or
4  270.56 1z.53 2.27 21.15 35.85 46,00 10.05 QF
5 282.20 12.45 2.33 15.56 34.34 46.00 11.66 QP
[ 798.24 22.03 3.22 9.33 35.28 46,00 10.72 P
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sul_evel (dBuVim) Date: 2015-03-09
70
60

FCC CLASS-B
50 -pdB

--l[lr—-[—J 3

Tl WWUMMW

ESL,

10
Y30 100, 200. 300. 400. 500. G00. 700, 800, 900. 1000
Frequency (MHz)
Site no. : 1# 966 chamber Data no, 1§ 295
Dis. / Ant. : Sm 27137 Ant. pol. : HORIZONTAL
Limit : FCC CLASS-B
Env. / Ins. ¢ Temp:23.6" jHumi: 56%:Pre=ss:101.52kPa
Engineexr : Tony
EUT ¢ Personal PA
Power : DC 20V From Adapter Input AC 120V/60Hz
H/H ! FreePlay
Test Hode : GFSK TX Z480MH=z
ANT Cable Emission
Freq. Factor Loss Reading Level Limit Margin  Remark
(MHz ) (dB/m) (dB} (dBuV) (dBu¥/m) (dBu¥ /m) (dB)
1 68.80 5.51 1.10 19.78 26.39 40,00 13.61 QF
2 222.06 9.31 2.01 1&8.05 29.37 46.00 16.63 Qr
3 233.70 9,64 Z2.09 19.18 30.91 46.00 15.09 oF
4 272.50 12,46 2.26 23.27 37.55 46,00 .01 op
5 2B2.Z20 12,45 2.33 21.18 35.96 46,00 10,04 (1)
6  795.24 22.03 3.92 9.43 35.38 46,00 10.62 QF
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8 “me {(dBuVm) Date: 2015-03-09
70
60
FCCCLASS-B
50 | | $as
-‘ID”—I r
LI |
30
20 '
10 i T
Y30 100 200. 300. 400, 500. 600, 700. 200. 900. 1000
Frequency (MHz)
Site no, i 1# 966 chamber Data no. : 296
Dis. / Ant. : 3m 27137 Ant. pol. : VERTICAL
Limit i1 FCC CLASS-B
Enw. / In=s. : Temp:23.6' :Humi: 56%:Presa:101,.52kPa
Engineer + Tony
EUT : Personal PA
Power : DC 20V From Adapter Input AC 120V/60Hz
H/H i FreePlay
Test Mode : GFSK T¥ 2480MH=z
ANT Cable Emission
Freq. Factor Loss Reading Level Limit Margin  Remark
(MHz) (dB /m) (dB) (dBuv) (dBuv fm) (dBu¥ /m) (dB)
1 34.85 15,55 0.72 T.12 23.39 40.00 16.61 Qr
2 6&.80 5.51 1.10 Z0.89 27.50 40,00 12.50 QP
3 107.60 10,24 1.39 9.86 21.49 43,50 22,01 Qp
4 590,66 19,45 3,37 7.10 29,92 46,00 16,08 Qr
5 613.94 19,94 3.39 7.086 30,39 46,00 15,61 Qp
6 B39.1% 20.03 3.56 7.88 31.57 46.00 14,43 ap
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ESL,

SDLM[ (dBuVim) Date: 2015-03-09
70
60
FCC CLASSB.
50 48
40'_’__—J
30
20 1
10 T
030 100. 200. 300, 400. 500. 600. 700. 800, 200. 1000
Frequency (MHz)
Site no. : 1# 966 chamber Data no. 1 297
Dis. / Ant. 13m0 27137 Ant., pol. : VERTICAL
Limit 1 FCC CLASS-B
Env., / Ins, : Tenp:23.6' Humi:56%:Press:101.52kPa
Engineer : Tony
EUT : Personal Pi
Power : DC 20V From Adapter Input AC 120V/60Hz
H/H : FreePlay
Teat Mode : B-DPSK TX 2402MH=z
ANT Cahle Emiszsion
Fred. Factor Loss Reading Level Limit Margin  Remark
(MHz) (dE /1) {dB) { dBu¥) {dBuV/m)  (dBu¥/m) (dB)
: | 51.34 6.92 0.85 19.80 27.71 40.00 12.29 [1}3
2 138.64 11.42 1.54 15.01 27.97 43. 50 15.53 QP
9. 17356 9.03 1.68 18.68 29.39 43.50 14.11 QF
4 196.84 7.72 1.81 21.91 31.44 43.50 12,08 op
5 222.06 9,31 2.0l 16,98 28,30 46,00 17.70 Qp
] 639.16 20.03 3.56 6.81 30.40 46.00 15.80 (13
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FCC ID: 2AD4AXFREEPLAY

snLMl (UBU ) Date: 2015-03-09
70
60

FCC CLASS-B
50 B

ik

i

EW Nl i

ESL,

10
"3 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz)
Site no. : 1# 966 chamber Data no. : 298
Dis. / Ant. : 3m 27137 Ant. pol. : HORIZONTAL
Limic : FCC CLASS-B
Env. / Ins. : Temp:23.6' ;Humi:56%:Press:101.52kPa
Engineer : Tony
EUT : Persomal P4
Power : DC 20V TFrom Adaprter Input AC 120V/60Hz
H/H : FreePlay
Teat Mode 1 8-DPSK TX 240ZMHz
ANT Cahle Emizsion
Fred. Factor Loss Reading Level Limit Margin  Remark
(MHz ) (dB/m) (dE) {dBu¥) (dBuV /u) (dBu¥ /) (dB)
1 173.56 5.03 1.68 15,16 25.87 43,50 17.63 oF
2 222.06 9.31 2.01 20.28 31.60 46,00 14, 40 QP
3 Z67.65 12.71 2.26 20,38 35.358 46,00 10,65 QF
4 2Z8z.20 12.45 2,33 21.32 36.10 46.00 9.90 e
5 798,24 22,03 3.92 10,18 36,13 46,00 9.87 QF
6 823.46 22.40 3.79 9.13 35.32 46.00 10.68 (i3
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FCC ID: 2AD4AXFREEPLAY

goLevel (dBuVim) Date: 2015.03-09
70
60

FCC CLASS.B
50 B

40

ESL,

30 |
20 '
G3ﬂ 100. 200, 300. 400, 500. 600, 700. BOO. 900. 1000
Frequency (MHz)
Site no. : 1# 966 chamber Data no. @ 299
Dis. / Ant. 1 3m 27137 Ant. pol. : HORIZONTAL
Limit : FCC CLASS-H
Env. / Ins. : Temp:23.6' ;Humis: 56%;Press: 101.52kPa
Enginesx i Tony
EUT : Personal PA
Power : DC 20V From Adapter Input AC 120V/60Hz
H/N 1 FreePlay
Test Hode i B-DPSK TX Z441MHz
ANT Cahle Emis=ion
Freq. Factor Loss Reading Level Limit Hargin  Renmark
(MHz) (dB/m) (dB) {dBuY) (ABuV /m) (dBuY ) (dB)
1 6. 50 5.51 1.10 21.21 27.82 40,00 12.18 ap
2 146. 40 11015 1.58 13.17 £5.590 43,50 17.60 (£33
3 222.06 9.31 2.01 18.32 29.64 44,00 16.36 ap
4 267.65 12.71 2.26 24.25 39.22 46,00 6.78 oF
5 282.20 12.45 2.33 21,89 36.77 46.00 5.23 Qr
6 BZ3.46 22.40 3.79 a.16 35,35 46,00 10.65 ar
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FCC ID: 2AD4AXFREEPLAY

ESL,

aqLevel (dBuVin) Date: 2015-03-09
70
60
FCCCLASS B
50 b
40
" ull«m
20
10
030 100. 200. 300. 400. 500. 600, 700. 800. 900. 1000
Frequency (MHz)
Site no. i Ll# 966 chanber Data no, @ 300
Dis. / Ant. i 1 27137 Ant. pol. : VERTICAL
Limit 1 FCC CLASS-B
Env. / Ins. : Temp:23.6' Huni:56%;Press:101. 5ZkPa
Engineer ;s Tony
EUT : Personal P&
Power : DC 20V From Adapter Input AC 120V/60Hz
H/N i FreePlay
Teszt Mode : B-DPSK TX Z44IMHz
ANT Cahle Emission
Freq. Factor Loss Reading Lewvel Limit Margin Remark
(MHz ) (dB/m) (dB) (dBuv}) (dBu¥ /m) (dBu¥V/m) (dB)
1 54.25 5.82 0.93 21.08 27.81 40.00 12.19 ap
2 70.74 5.82 1,04 19.68 Z6.54 40,00 13.46 ar
| 196,84 T. 72 1.81 19,42 28.95 43,50 14,58 op
4 267.65 12.71 2.26 15.69 30.66 46,00 15.34 QP
5 £39.16 20,03 3.56 g.28 31.87 46.00 14,13 QF
[ 910,78 23.56 4.12 6.31 34.01 46.00 11.99 ar
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FCC ID: 2AD4AXFREEPLAY

ESL,

ﬂﬂLMI {(BuVim) Date: 2015-03-09
70
1]
FCC CLASS B
50 -bilE
40
f
B WWWM
20 3
10
03- 100, 200. 300. 400. 500. 600, T00. B00. 900. 1000
Frequency (MHz)
Site no. i 1# 966 chamber Data no. @ 301
Dis. / Ant. 1 3m 27137 Ant. pol. : VERTICAL
Limic : FCC CLASS-B
Env. / Ins. : Temp:23.5':Huni:56%;Press:101.52kPa
Engineer : Tony
EUT : Personal PA
Fower + DC 20V From Adapter Input AC 120V/60Hz
/N : FreePlay
Teszt HMode : 8-DPSK TX 2430MH=
ANT Cable Emission
Freq. Factor Loss Reading Level Limit Margin  Remark
(MHz) (B /u) (dB) (dBuW) (dBuV/m) (dBu¥./m) (dE)
1 54.25 5.82 0.93 2l.22 27.97 40,00 12.03 5} J
2 144,48 11.26 1.54 15.89 28.69 43. 50 14.81 F
3 196.84 T2 1.81 19,868 29.49 43,50 14.01 QF
4 264.74 12,94 Z.,28 15,47 30.69 46,00 15.31 Qp
£ ZB2.Z0 12.45 2.33 12.33 27.11 45,00 18.89 Qp
6 910.76 23. 58 4.12 6.81 34.51 46.00 11.49 Qp
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FCC ID: 2AD4AXFREEPLAY

anLevel (dBuVim) Date: 2015-03-09
70
60

FOC CLASS-B
50 .

40—

ESL,

30
20
‘lﬂH‘/
Y30 100, 200, 300. 400, 500. G600, 700. 800, 900. 1000
Frequency (MHz)
Site no. 1 1# 966 chamber Data mo. 3 302
Dis. / Ant. 1 3m 27137 Ant. pol. : HORIZONTAL
Limit :+ FCC CLASS-B
Env. / Inas. ¢ Temp:23.6' ;Humi:56%:Preas:101.52kPa
Engineer : Tony
EUT : Personal FA
Power : DC 20V From Adapter Input AC 120V/60Hz
H/H : FreePlay
Teat Mode ! 8-DPSK TX Z480MH=z
ANT Cabhle Emiszsion
Freq. Factor Loss Reading Level Limir Margin  Remark
(MHz) (dB/m) (dB) [ dBuv) (dBuV/m) (dBuV /m) 1dB)
1 68.60 5.51 1.10 z21.03 27.70 40.00 1z.30 133
2 160.95 10.z4 1.70 15.53 27.47 43, 50 16,03 1)
3 262.80 12.95 2edd 24.41 39,58 46,00 6.42 P
4 270.56 12.53 2,27 23.22 38.02 46,00 7.98 13
§ ZBZ.Z0 12.45 2.33 z20.61 35.359 46,00 10.61 QF
4] 823.46 Z2.40 3.73 7.09 35.28 <45, 00 10,72 Qr
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FCC ID: 2AD4AXFREEPLAY

1000 MHz - 18000MHz
Level [dBUY/m) Date: 2015-03-20

120

110

a0 1—4

FCC PART 15C PEAK

70|
: , FCC PART15C AV

50 H‘N/-J MW WWW w

30

[ 5]
(V5]

10

1000 4000, 6000, 8000, 10000, 12000, 14000, 16000, 18000
Frequency (MHz)

t 14 566 chember Daza no. 1t 305
£ 3m  AWT 1-1B5 Ang. pol. @ VERTICAL
6%;Fress:101.52kfs

LT 120V/50Hz

Ant. cakle Enp Emisaicn
Freq, Factor Loss Faceer RBesding Level Limits Margin Bemark

{ME=z) (dB/m) (dE) (dB) {dBuV) (dBuV/m) (d5u¥/m)

|
|
|
|

1 2761 §.62 34, g87.1% =33.15 E
2 31.57 12.53 32.0%8 51.82 22.1% P
3 38.5¢ 11.e0  31.85 51.75 22,25 E
4 g 37.01 11.40 31.22 52.2%9 21.71 Beak
5§ 10 38,95 32 32,89 50,34 23,66 Daak
€ 14 41.71 8z 33.08 =1.4% 22.355 2eak

Remarks: 1. Emission Level= Antenns Faoror + Cable lLogg - Emp Facuor + Reading
Z. The smissicn lewyels that are 20dB below The o al

Tiwmie arsa not reporced.
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FCC ID: 2AD4AXFREEPLAY

120 Level (dBuVim)

Date: 2015-03-20

110

Qo

FCC PART 15C PEAK

70

- FCC PART 15C AV

30

50 M‘WWW% Mw

a

4000, 6000.

8000.

10000,
Frequency (MHz)

12000. 14000. 16000. 18000

Site nn. 1& 956 chamber Oata no 306
Ois antc. 3m ZNT 1-18& Ant 31 EORTZONTAL
FCC PART 15C FERE
Enyv, ing., i Temp:23, 6" Bumi 56 Preaalnl, 52%kFa
¢ Tenay
T ¢ Faraonsl FE
Tower £ OC 20V From Zdanter [mput AC I120V/ 60z
K FresFlay
fest Mode : GFSK TX 2402MB1
AnT. Cakle X Emission
Fre Factcor Loas Factor Beading Level Limits Margin Eemariy
[MEz) (aB/m) (dB) (dB) (dBuY) (dBuV/m} (dBuWV/m) (dB)
1 2402,00 27,61 iz 23, 83,865 74,00 =15. Feak
2 S0E0. 00 31.5% 3Z. 35, 51.42 T4.00 22, Feak
3 6578. 00 34.42 3Z. 3e.51 54.82 Td.00 23.0 Feak
2 T8938.00 38.88 31 34.T78 5T.BLE 74,00 22.1%9 Peak
3 2364.00 38.02 32 33.55 51.15 74.00 22.85 Peak
& l4430.00 41,82 32 30,11 50,405 4,00 23.95 Peak

EST Technology Co.,Ltd

ESL~
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FCC ID: 2AD4AXFREEPLAY

Level (dBuV/im)

Date; 2015-03-20

120

110

90

FCC PART 15C PEAK

70

FCC PART 15C AV

30

10

4000. 6000.

=]
g

b Eu !il
H

=
[
"

- CF

1

e

;
- FreaPlay
.

Teat Ecde 1 GFSK TX 2441MEz

Ant. Cable
Frega, Facior Los= F
[MEz} (dB/m) (dB)
1 441, 27.60 y
2 5114 31,82 12.45
3 B3Z5. 34.28 12.20
2 TT66. 36.57 11.5a
5 8126 37.62 11,52
€ 14280, 41,62 1c.32 3
Remarikas: 1, Emission Level= Antenn
Z, The emission levels th
limic:are not.reported

8000,

10000, 12000, 14000. 16000. 18000

Frequency (MHz)

<0V From Adspter Input

r: 1% 58§ charbsr Dace nn,.: 1 309
3m ANT 1-IBG Anc. pel. @ VERTICAL
FCC PART 15C BERK
GV Ins, 3 Temp:2d. €' ;Auel 563 sFreas101,.82kPa
ineer :

Emissien

Readirng Zevel Limits Margin Remark
{dBagv) {dBgV/m)  (dBuV/m) [£-5=]

=14,98 Feak

26.52 Fesk

23.68 Eeak

22.24 Fsak

23.58% Feak

22,87 Fezk

+ Resding.

EST Technology Co.,Ltd

ESL~
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FCC ID: 2AD4AXFREEPLAY

Level (dBuV/im)

Date: 2015-03-20

120

110]

FCC PART 15C PEAK

70

FCC PART 15C AV

50

L

30

10

t4

“1000 4000,

:t 3m ENT 1-18f

i FCC ERRT 150

: 14 98¢ chamber

8000, 10000.
Frequency (MHz)

12000. 14000.

: 319
Ent. pol. : HORIZONTAL

-~
5

PELK

REdapter Input RC 120V/&0Hz
Teat Mode
Cable xap Exissita

Treqg Losa Factor Essding Level Limita MErgin

|¥Hz) (48} (dB) (dBu¥Y) fdBaT  /m) (B m) (d8)
1 2764 6.67 1 86.67 2b.B2 -14.52
2 Jl.62 12.45 36.47 42.37 25.43
3 36.57 11.55 34.32 50.50 23.50
£ 37.949 11.7TL 33.05 sS0.83 23.17
5 38,65 11.41 32.54 50.23 23.77
] 41,85 14,23 31.08 50,580 23,10

16000,

Emissicn Level= An
2. The emission level
T AYE NOT IEpS

1%
s

able Loss - Amp FTactor
below the pifigial

2

rTed.

+ Beading,

18000

FEEL

EST Technology Co.,Ltd

ESL,

Report No. ESTE-R1503040
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FCC ID: 2AD4AXFREEPLAY

120 Level (dBuVim) Date: 2015-03-20

110

a0

FCC PART 15C PEAK

70

_ FCCPART 15C AV

R —

50

{
ﬁ
i

30

10

1000 4000, 6000. 8000, 10000. 12000. 14000. 16000. 18000
Freguency (MHz)

Bite ns, + 1% 966 chambar pDats ng. & 3L
Dis, / ant, 3w ART l-12¢& Ant, pel, ¢ HORIZOWIAL
Limic t FCC PARI 15C FEARK
Etiv. Ins, s Tenpi23.0' jHumisoed: Preas:101,.52kFs
Zngineer C
EOT
Power 1 BC Z0V From Adspter Input AT 120V/E0HZ
M/ i FreePley
Test Mode GF3K TX 240z
AET. Cakle Enp Emisgion
Freq. Factor Loss Fecter Regding Level Limits Msrgin Eemark
{(MEz) (dB/m) (aE) Lt
L 2t +03 4G.31 =~16.57 E
2 4491 .93 35.82 26.27 |5
3 7440 LEHT 34.59¢ 2E+E3 Pesk
4 997 78 32,91 23,15 Bpak
5 188s -1 33 i 1 d
6 14336, +53 31, 55 Peek
Remarks: E. + Cable Loss - Amp Factor + Reading.

T
. The emission levels thar are 20d8 bkelow the official
limit are not reported.
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FCC ID: 2AD4AXFREEPLAY

Level [dBuVim)

120

Date: 2015-03-20

110

an|

FCC PART 15C PEAK

70

FCC PART 15C AV

30

10

11|

1000

4000,

6000.

B I

B ¥

L . {

E i 23,6 ;Humi:S6%; Press:101.52k

E + Taony

EQT { Eersonsl EZ

E r BC 20V Fr

.14 ¢ FresPlay

T : GFEH TX 24C0MHz
Zot Czble Lmp

Freg Faceeor Leose Fsecer

(a2

8000,

10000, 12000, 14000, 16000. 18000

Frequency (MHz)

Lt A=A

rom Rdsprer Inpuz BT 120V/60H:z

Besding Level Limirs Margin Bemark
{dBuV) {dBuV/m) (dBuV/m) (4B}

I 2 27.58 iz .34 -15.80 Feak
2 4 31.54 3z2.00 33.5L 28,58 Feax
3 7 36,54 32.02 33.1¢ 24.73 Feak
4 E 36.68 31.40 33.%83 23.82 PEak
5 3 32,13 31,78 32.66 23,40 Peak
& 14 41,54 33,83 32.32 22.82 Brak
Bemarks: 1. Emission Level= Antenns Factor + Cable logg - Amp Tsctor + Reading.
2. The emissicn levels that are 20dB below the official

limiz ara not reporced.

EST Technology Co.,Ltd

ESL~
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FCC ID: 2AD4AXFREEPLAY

Level (dBuVim) Date: 2015-03-20

120

S0

FCC PART 15C PEAK

70

FCC PART 15C AV

q 3 8

[ ST B S SN

30

10

1000 4000, 6000, 8000, 10000. 12000, 14000. 16000, 13000
Frequency (MHz)

{ 14 358 chamhsr Dsra nn,. 30327
Vs ANT 1-18C Anc. pol. & HORIZOWRTIAL
+ FOC PBART 15C PERK

7 Temp:23.6';Humi:563;Freza: 10152k

i Teny

4 onal Ba

From Adapter Input AC 120V/€0Hz
ay

5¥ TX 2402MHz

Limits Margin Bermark
(dBuV/m) (4B}

i 2462.00 27.81 34.10 £3.9% 284,00 -10.0¢C
2 5216.00 31.68 32,17 34.72 46.56 7,44
3 £825.04 34.2% 32.0¢€ 33.31 47,74 28.28
4 gag4.a0 37.01 31.22 3Z.44 49,63 24 .37
5 181E9.00 -3B.42 3z.1 31.37 43,17 24.83
& 14484.00 41,35 32.98 25,351 45,33 24,87
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FCC ID: 2AD4AXFREEPLAY

120

Leve| (dBuV/m)

Date: 2015.03-20

110

FCC PART 15C PEAK

70

FCC PART 15C AV

50|

30

10

- e
m

W‘“W»/

B

05000

t 14 988 chamber
: 3m
i FCC BRRT 15C

4000. 6000, 8000, 10000.

Frequency (MHz)

INT 1-18G Znt.

Tenwp:23,6" Hiemi

B
H
LA (O T

Ly

(]

v
|

WV From Rdapter Input AC 120V/iE0Hz

LU T S I
[

Bl e = H
e

=]

X 2402MBz

12000.

1 32§
! VERTICAL

14000.

16000. 18000

Ant Cable =p Emission
Freg. Factor Logs Fagtor Eeading Level Limits MErgin Eemerk
{MHZ) (dB/m} (4B} (dB) {dBu7) (dBu¥/m) (dBYY/m) {dB}
2402.04 6,62 e £3.596 24 10,83 Feak
5754 12.07 35.48 47, 26,38 Feak
T7324.049 11.57 33,88 43, 24.139 Feak
3376.040 11.59 32.22 30 23.84 Feak
11013.440 11.28 31.72 48, 25.17 Feak
14484.040 159,23 28,57 iZ 25,21 Peak
ka: 1 Antenna + Reading.

i. Emission Levyel=
4. The emission I

l&evel= tha

limir are not reported.

ESL~

EST Technology Co.,Ltd
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FCC ID: 2AD4AXFREEPLAY

nul.eve! (dBuVim) Date: 2015-03-20

110 . - -

90| | |

FCC PART 15C PEAK

70
FCC PART 15C AV
s0f ; 4 g - 3

30

10

1000 4000, 6000. 8000, 10000, 12000. 14000, 16000. 13000
Frequency (MHz)

t 1% 98§ chamber para mo. @

Pis. 3m ANT 1-1%8 Ant. pel. ¢ ICHTRL
Limic i FOC EART 15T EFERK

Enw, 7 Ins. t Temp:23.6" ) HBumi:5&3;Fress:101.52kFa

Enginesr i) T

EUT ¥ nal ER

Power : rom Adaprer Input AC 120VW/&CH=z

™ -

AT
e bl i

Test Mode

AT Cakle Anp Emizsion

Freg. Facoor Loss TECEOTY Eeading Level Iimrzts Msrgin Remari
MHz) {dB/m) {dE) (dB) |dBaV) (dBuV/m) (dBuV/m) {dB}

1 £441,00 £7. 68 23,47 74,00 =8.47

2 49495, 31.54 46.01 .00

3 36.08 47.44

2 30,94 42.75

5 3B.1E 48.52

g 41.82 43,73

Remari=z: 1. Emiszion levels Antemna Facter + Cable Lozz - Amp Factor + Reading.

2. The emissicn levels chat are Z04dB pelow the official

Limit sve pot reporoed.
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FCC ID: 2AD4AXFREEPLAY

120

Level (dBuVim)

Date: 2015-03-20

110

a0

70

50

30

10

FCC PART 15C PEAK

FCC PART 15C AV

s

B

1000

4000,

6000, 8000,

10000,

12000, 14000.

Frequency (MHz)

2441MHz

16000,

Ant. Cable Amp Emiseicn
Freg. Factor oE=2 Facter Bezding Level Limits Margin
[MHz) {dB/m) {dE) |dB) (dBu¥) [dBuV/m) [dBuV./m) [dB)
1 7. 60 6.87 34.12 22.04 gz.13 74,00 =
2 31.20 62 35.32 46,35 74.00 2
3 36.45 .ak 33.52 439,75 Td.00 24.23
H 3T7.52 Il.e8 g3 32.17 44,85 74,00 24
5 35,48 L25 33,588 30.4& 4T, 88 T4.00 28,3
6 41.83 10.93 33.14 30.15 49.23 74,00 24,
Remarks: 1. Emission Lewvel= Antenna + Cable Loss - Amp Factocr + Reading
Z, The emizziom Isvels chat are Z0dE below che cfficial

Timin

ATE non eaporTad,

13000

ESL~

EST Technology Co.,Ltd
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FCC ID: 2AD4AXFREEPLAY

42028 (dBuVim) Date: 2015-03-20

110

a0 [

FCC PART 15C PEAK

70 |

FCC PART 15C AV

Al

30

o=
o

10

1000 4000. 6000, 2000, 10000, 12000, 14000. 16000, 18000
Frequency (MHz)

W

(]

[ ]
'g
(2]
L
a
o

i Parsc
2 BC. 20V
;- FreaPlay
Teat Mede 1 E-DPSK TK 2450MEz
Ant. Cakble Erp Emzssion
freq. Facter Lcas Facter Reading Level Limits Margin Bemark
(MHZ) {dB/m) [dB) {dB) [dBuV) [dBuV/m)  |(dBuV/m) (dB)
L 27 . 5% 6. Tt £4.55 84.81 74.00 =1e.21 feak
2 31,25 Ly,97 35,28 45,47 74,80 27.53 Pesk
3 3 ) 12,16 35.34 46.68 Ti.GE 27.34 Feei
4 ] 11.40 2Z.75 459,44 74,66 Zd.5e Eealk
5 11.583 30.91 48.T& T, 00 25.24 Emalk
€ 10,92 31.48 51.34 74,00 22,58 Pesk

Remarika: 1. Exmiagicn Level= Antenna Factor + Cable Loaz - Anp Factor + Readimo.
2. The emission isvelsr that ars 2048 bsicw the officisl
ligit are JoT reported.
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FCC ID: 2AD4AXFREEPLAY

Level (dBuVim)

Date: 2015-03-20

120

90

FLC PART 15C PEAK

70

FCC PART 15C AV

30

10

4]

iy

1000 4000. G000,

8000. 10000. 16000, 18000

Frequency (MHz)

12000 14000.

Sire no. 1 18 S8& chamber Dace no, -1 334
Eis., / Ant: 1 3m 3 Ant. pol. + HORTZOWIZRL
Limit : FCT BART I5C FERK
AnT. Cable A Emisaion
Freg. Factor ozE Factor Beading Level Limics Margin Ferary
{MHz) {dB/m) (a8 {48) [4BuV) [dBaVim) (dBuVim) [{=1-3!

27.3% 3
31.57 3
3701 31
38,14 3
3%.37 3
41.€2 3

limir ars naot reporced.

24.47 24.73 —-10,73 Fesk
34:27 46€.22 27.7L Pesk
3Z.38 48,57 24,23 Pesk
31.48 43.48 2§.52 Feak
31.78 43.0% 24,24 Fazk
3g.z2 50.23 23.77 Feask

3
T
2
by
st

+ LZabie loza - Zmp Factor +-5
O0dB beltw the official

EST Technology Co.,Ltd

ESL~
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FCC ID: 2AD4AXFREEPLAY

18000MHz — 25000MHz

120 Level (dBuVim) Date: 2015.03-20
110
90
FCC PART 15C PEAK
70

FCC PART 15C AV

® ' - I B ey

W‘V“""-W
bJ_auw~1~ufﬂ»ﬂﬁﬁd***‘ﬂr”""
30
10
“18000 19000, 20000, 21000, 22000. 23000, 24000, 25000
Frequency (MHz)
Sice me. f : s
Dis. Ant, : + HORIZOWTAL
Limic 3
Eav. / Ins. I T o' ;Humi:56%;Prege:i0Ll.52kPa
Engineer

FreePlay
GEFSK TX 2402MHz

aAnt. Cable Amp Emigzizn

Peak
Feak
Remaris: 1, Czple Lo®E= - Amp Faztor + Raading.
2. 48 below the official
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FCC ID: 2AD4AXFREEPLAY

120 Level (dBuVim)

Date: 2015-03-20

110 |

a0 f

FCC PART 15C PEAK

70

ECC PART 15C AV

50

30

e e A NP Iy

19000,

20000,

21000,

22000,

23000, 24000. 25000

Frequency (MHz)

Size no 1 1# 968 chambe TCata nc. 318
3m ANT & Ent. pol. VERTTCAL
FCC FARIT
: Temp:23. amii56%;Fress101.52kFa
i Tony
EQ0T 1 raanai ED
Spowar f DT 29Y From Edapter Input AC 120V/E0Hz
M/H 3 FresPiay
Ieat Mode I
AT, Czhle Arp Emission
freg ¥acoor los= faccer  Eeading Level Limics Margin ReEmars
(MHZ) (dB./m) (dB) (dB) {dBuV] (dBuV./m) (dBuV/m) (dB)
I Z0lsz4,00 15,77 368.54 15.12 24.42 29.352 Pea¥
22265.00 21.07 33.5¢ 15.63 43.43 25,537 Feak
Bemarkm: 1. Emimsicon Level= Ancenna Facnor + Capl Fachoy + Reading,
Z2: The emission lewvels cthat are 20dB below the official

Iimit sre not reported.

EST Technology Co.,Ltd

ESL,
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FCC ID: 2AD4AXFREEPLAY

120 Level (dBuV/im)

Date: 2015-03-20

110

80

FCC PART 150 PEAK

70

FCC PART 15C AV

30

10

“48000 19000,

SEEE

o TT LR

v, Ing, E
ngineer » Teny
£1) 4 i FParsonal PA

o

S I T L R R T

TR
3! i FreaPlay
il

Teatl Ecde GESK TX

Ant. Cabl
Frez, Factor Loas
[MEz} [{-1-%4. 3] {dB)

SEs charber
ANT ‘ZBOVE 1BE
» FCC BRRT 15C EERK

;o Tenp:23, €' ;Buei 583 rFreas101,.82kPa

2441MEz

20000,

20V From Adapter

Remarks: 1. Emission Lsvel= Antennz T
Z, The emission levels thac
limit &re not reporied,

21000,
Frequency (MHz)
Dace oo, !
aAnc. pel. :

Reading
{dBgv)

22000, 23000. 24000, 25000

Exdigaien

Zevel Limits= Margin Remark
{dBaVi/m)  (dBuV/m) (4B}
T4, 00 256,55 Feak
Td. 00 25.34 Feslk

Loss - Emp Factor

048 below: she official

EST Technology Co.,Ltd

ESL~
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FCC ID: 2AD4AXFREEPLAY

120 Level (dBuV/m) Date: 2015-03-20

90

FCC PART 15C PEAK

70

FCC PART 15C AY

% B A DT

30

10

18000 18000, 20000, 21000, 22000. 23000, 24000, 25000
Frequency (MHz)

Site no 14 386 chamber Dare nc ' 318
Bis, EnT. 3m EHT ZBVOE 132G Enc. pol. @ BORIZGNTAL
Limig FCC PAET 15C PEEE
Env, Ins i ¥ Lt 5 sPresailDl.52kFa
Enginesr I
E0T tF
Eowear D e Input AC 120V/E0Hz
1) 3 3
Teat-Mode E
Anz. Cable AEp Fmizaion
freqy. facter Losa Factor Besding Level Limits Margin Remark
(MHz) (dB/m} (dB) [dB} (dBuVY (dBUV/m) (dBuV/m) (dB)
1 20562.90 4€.03 19.5%4 38.21 44.21 74,04 £3.858 Feak
2 22942.90 +3.42 21,12 33.90 47.2% T4.00 Fi P ph Feak
Remsrka: 1. Emissian [evels Znrenne Fecoor + Cable Loss - Emp Facoor + Esading
2. The emission latels thar are 2048 balow the official
limit zre-not reported
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FCC ID: 2AD4AXFREEPLAY

120 Level (dBuVim)

Date: 2015-03-20

110

80

FCC PART 15C PEAK

70 |

FCC PART 15C AV

50 f 1

30

10

=

18000 19000. 20000, 21000,

Frequency (MHz)

22000.

23000, 24000, 25000

Bite no. 1 14 S6¢ charpsr TCata no, & 319
Pis. / Ant 3m ANT ABVOE 1EG EZnt. pol. : BORIZONTRL
Limiv : ¥CC FART 15C FEAK
Env. Lng
Enginesx
EOT
Fower
¥/B
Test Mode
Ant, Cabls Arp Emission
Treqg. Factor Loss Facter Be=zding Level Limits Margin Bemark
|MHZ) |dB/m) |dB) |dB} {dBuvV) |dBuV/m) [dBuV/m) (dB)
1 46,22 290,18 35.63 16.72 27,43 74.04 feak
2 45.7¢ £0.92 34.27 14.32 46,79 74,00 Peak

Bemsrgas

limiy sre net reporced.

; tha o1

IFficial

+ Resding.

EST Technology Co.,Ltd

ESL~
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FCC ID: 2AD4AXFREEPLAY

12nLevei (dBUVIm) Date: 2015-63-20

110

FOC PART 15C PEAK

70

FCC PART 15C AV

30

10
u‘lﬂﬂﬂﬁ 19000, 20000, 21000, 22000, 23000, 24000, 25000
Frequency (MHz)
Dats: oo, @ 320
125 Ent. pol. & VERTICAL

ERK

i:56%;Freaail0l.52k5a

nput &C 1ZOV/€0Hz

Cakle Amp Emisaion

Loss Facter  Heading Lavel Limics Margin Remark
(dB) (dE) (dBuW) (dBuV/m), (dBuV/m) (dB)

£3.49 46.63 74.60 2T:37T Feak
21.45 43,73 74,400 24.21 Feek

Remarka: 1, Emission I=vel= Antenns Factor <+ Cables ILoss - Pmp Factor + Reading,
2. The emissicn lavels that are 2048 below the official
limit are not reported.
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FCC ID: 2AD4AXFREEPLAY

120221 (dBuV/m) Date: 2015.03-20
110
ap
FCC PART 15C PEAK
70

FCC PART 15C AY

mwuumwmu-=dh~‘*“‘““*“"""“"'“*,a

30

10

“18000 19000. 20000, 21000, 22000. 23000, 24000, 25000

Frequency (MHz)
Size no. 1% 286 chamber Tats 1o, 321
Dis Ant. t 3w ANT ZBOVE 1RE ant. pel. @ VERTICRAL
Limi - FCC PRRT 15C BERK
. Ins, Temp:23, 6" ; Bt 1563 Freaa: 101 . 525Pa

Engineer
Towe: o
¥ --F

Teav Kuode

Emigsien
ZLevel Iimitcs Margin Remark
{dBoV/m)  (dBuVym) (4B}
46.12 T, 00 Eeak
.13 To 0 Fesk
bim Loss — Zmp Fector + Hesding.
leyels chat ar 04 below the official
reported,
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FCC ID: 2AD4AXFREEPLAY

120 Level {[dBuVim) Date: 2015-03-20

110

a0

FCC PART 15C PEAK
70 f

ECT PART 16T AY

10

0180[![! 19000, 20000, 21000, 22000, 23000, 24000, 25000

Frequency (MHz)
1# 966 chamber D=

Site na,

ta mo. 52 322
Dis, / Anx, + 3m  ENT ZBVDE 125G Anc, pol, : BORIZOWTAL
Limit : FCT PART 13C PERK
Ernv. Izna. s Tempi23,6%:Aumi;56%; Fress:101.52k%s
Engineez + Tony
EUI : Ferannal T2
Fower : BC 20V From Rdaprer Tnpur RC 120V/E0Hz
MH i FreePlay
Test Mode ; E-IFSK TH 2402MB:

Margin Bsmark

[dB}

Bemarks: 1, Emi on Level= Zntenna Factor & Jsple Loss - Amp Faguor + Reading.
2. The awisasicon leyals thar =re Z0d4F below the offigial

limit a2re mot reported.
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Level (dBuVim) Date: 2015-03-20

120

110

90

FCC PART 15C PEAK

70 |

FCC PART 15C AV

50 1 1 — 1-,»"%.,,' ,MWQMWM

30
10
18000 19000, 20000, 21000, 22000, 23000, 24000, 25000
Frequency (MHz)
33 l1# 38& chamber Daca no. 3Z3
1 : HORIZCHIAL
T
Errv.
Enginesr 5
EOT
Fowes H
M/H
Tear Mode L
ADT. Cable Rmp Emizsison
Freg. Factor oE= Factor Beading Level Limits Margin Remszk
{MHZ) (aB/m) (4B} {dB) {dBuv}) {dBuV/m) 1 dBuY /m) {dB
1 211z49.00 £, 18 74.00 25,
2 22662,00 T4 74 .00 4

Remariz: 1. Emis=ion Level= Antenna Faccor #+ O Lozz - Amp Facror + Resading,
« The emissipn Isvels char are Z04R balow the pfficial
limis are pot reported.

[
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FCC ID: 2AD4AXFREEPLAY

4ppLeve! (dBuVim)

Date: 2015-03-20

110

20

FCC PART 15C PEAK

70

FCC PART 15C AV

(=]

50 i 1 i

30

10

il

“18000 19000, 20000, 21000, 22000, 23000,
Frequency (MHz)

1 1# 3&& chamber Daca no, & 324
3m  ANT ABOWE 188 Ent. pel. : WERTICAL
=

=

oy

rom Adapcer Inpur AC 120V/60Hz

24000,

Ant. Cable Rmp Emizsicn
Freg. Factor Laszs Facter Bezding Lewvel Limits
{MEHx) (a8 m) (d {dE) {dBu¥) {dBuV./ m) [dBuY, 'm)
2 a 74.00
g 74 .00

Remark=: 1. Emisaign Level= Znrtenna Faczor + O Amp Factor
2. The emissinn Isymls chat are 2048 below che officisl
limit are pnot reported.

25000
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FCC ID: 2AD4AXFREEPLAY

120Levei (dBUVIm) Date: 2015-03-20
110
a0
FCC PART 15C PEAK
70
FCC PART 15C AV
N Ea;fm»*~«u,ap~;nwu~w»-4vuwiaji'““**””“*t"-ﬁ“'“"h“
e
30
10
518000 19000, 20000, 21000, 22000, 23000, 24000, 25000
Frequency (MHZz)
: Data no. @ 325
: Ant, pel, & VERIICAL
H 11.52kFa
: Teny
Earsonal FE
BC 20V From Zdspter Input AC 120V/E0Hz
i FreaPlay
: B-DPSH TX 24E80ME:z
Cakble = Emission
fredq. Leoss Level Limics Margin Bemsrk
{MHEz) {dB) (dBuV/m) {dBuV,/m) {d8)
62 T4.00 28,38 Peak
A7 T4.00 2 ak

0dB below the official

- Amp Factor + Heading.

ESL,
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FCC ID: 2AD4AXFREEPLAY

120 Level (dBuVim) Date: 2015-03-20

110

FCC PART 15C PEAK

70

FCC PART 15C AV

M-’

30

10

18000 18000, 20000, 21000, 22000, 23000, 24000, 25000
Frequency (MHz)

Sigm g8, 2 1I# 36E€ chamher Dats ne. ' 328
pis,.. J Rnt. i 3m ANT AEVOE les Ant. pol. : HORIZOWTRAL

:1G1.52kFa

Cable ETD Emigsion
frag, Lozs facctor Resding Level Limizs Margin Remsrk
{MHx) {dB) (dB) (dBuV) (dBu¥/m) {dBu¥/m) (4E)

Remarka: 1, Emisaion Level= Anpenna Fsctor + Cable Loas - Amp Factor + Resding.
£, The emissisn leyels cthec sre 20dB beicow the officlal

(= 5=

iimit are oot reporced.
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FCC ID: 2AD4AXFREEPLAY

9. BAND EDGE COMPLIANCE

9.1. 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 15.209, 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.

9.2. Block Diagram of Test setup
Above 1GHz

ANTENNA FT EVATION VARIES FROM 1 TO 4 METERS

3 Meters
| = > |

EUT and
l Support System

L5m{L)*1.0m(W)*1.5m(H)

TURN TABLE
(FIBRE GLASS)

EEEE NN NN ANENENENEENE NN EENEN,
=
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FCC ID: 2AD4AXFREEPLAY

9.3. Test Procedure

EUT was placed on a turn table, which is 1.5 meter high above ground. The turn table can
rotate 360 degrees to determine the position of the maximum emission level. Power on
the EUT and let it working in test mode, then test it. EUT is set 3 meters away from the
receiving antenna, which is mounted on a antenna tower. The antenna can be moved up
and down between 1 meter and 4 meters to find out the maximum emission level. Both
horizontal and vertical polarization of the antenna are set on test.

Set the spectrum analyzer in the following setting in order to capture the lower and upper

band-edges of emissions
(a) Peak : RBW = 1MHz, VBW = 1MHz, Detector=PEAK detector, Sweep time = auto
(b) AV : RBW = 1MHz, VBW = 10Hz, Detector=PEAK detector, Sweep time = auto .

9.4. Test Result

EUT: Personal PA
M/N: FreePlay
Power: DC 20V From Adapter Input AC 120V/60Hz
Test date: 2015-03-20 Test site: 3m Chamber Tested by: Tony Tang
Test mode: Tx Mode (Hopping On & No Hopping)
Pass
Note: 1. For emissions above 1GHz, if peak level comply with average limit, then the
average level is deemed to comply with average limit.
2. The frequency 2402MHz . 2441MHz and 2480MHz is fundamental frequency

which no limit, the limit on plots is automatically generated by the software,
it's not fundamental limit, we can't remove it.
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FCC ID: 2AD4AXFREEPLAY

9.5. Test Data

120

Level (dBuVim)

Date: 2015-03-20

110

Qa0

FC. PART 15

PEAK

70

FCC PARR A4 AV

50

30

10

2300 2310,

2350.

2370, 2390,

Frequency (MHz)

2410

I&# 356 chamber Oata no 1 35T
L B ANT 1-18& Ant. pel. ¢ BDRTIONTAL
¢ FCT PRRT 15T PERK
t Tempi23, 6" 'Bumis S8 s Preas 101, 52kPs
t Tony
¢ Earaonel F
LDC 20V From Edaprter Input. AC 120V/60Ez
t FresPFlay
+ GFSK TX 2402ME1(H: Hopping)

Ant. Cakle Anp Emission

Yactcr Loas Factor Eeading Level Limits Margin Eemsry
(dBsm) (dB) (dBuv) (dBaV/m)  (dBuV/m) (dE)

P! £, 56 37.73 3T T T4.0C 36, PegXk
2T.64 f.E2 ia 37.43 37.50 T4.00 38. Eeak
2T.61 B.6Z 3 52.78 52.81 T4.00 2L, Feak
27.61 &.82 3 29,83 29.839 74,00 =15, Pezk
aion L=y £ + Reading.

exnsasion

H
B0
5}

ESL~
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FCC ID: 2AD4AXFREEPLAY

I
s202ve! (0BuVm)

Date: 2015-03-20

80|

ERS

FCC PART 154 PEAK

70

FCC PART

50

30

10

Y L 2 Tt | W EI R PR W

|

ot

GZBBE 2310, 2330, 2350.

Frequency

2370, 2390, 2410

(MHz}

= : 1% 9&€ chamber Data nn. '@ ‘308
D i 3m ANT 1-1£G Ant, pol. : VEETICAL
L s+ FCC BRRT 15C PERKE
Eiv. {/ Ina : Temp:23,¢" ;Bumi:5e5;Fresa:101.525Fa
Enginesr 4 Tony
EOT 3 Parscnal FA
Fower : DT 20V From Adaprer Input AC 129V/60Hz
M/R s FreePlsy
Teat Mode i GFSK IX 2402MEz |Hc Hopping)
ant. Cable Emignion
fre c GEE] ding Level Limica Margin Remsrk
(M=) (48/m) (=) 07y {dBov/m)  (dBuvVim) (4B
27.73 E.56 37.38 74,40 36.13 Fealk
27084 E.82 36.3€ Td.00 37.04 Feak
27,81 €.62 £9.38 T4.00 24.62 Fesk
27.81 é.82 ER.93 74.44 =-14,93 FEak
Cable Losa - Amp + R=sading.

2 belo

W the of

EST Technology Co.,Ltd

ESL~
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FCC ID: 2AD4AXFREEPLAY

120 Level (dBuVim) Date: 2015-03-20

110

7 -

a0

FCC PART 15C PEAK

7o

FCC PART 15C AV

—

50

=
Lt

30

10

2475 2478, 2480, 2482, 2434, 2486. 2488, 2490. 2402, 2494, 2406, 2498, 2500
Frequency (MHz)

Site no. v 1% 866 chamber Dazs o, @ 313
Dis. / Enot. 1 3m CANT 1-1EG Ant. pol. : VERTICAL
Limig FCC EART 15C FEAH
Bov. [ Inog. i Temp:23.6";Bumishey;Freaa:101.52kFa
Engineer 1 Teay
E0T { Bsracnel P2
Power 1 BC 20V From Rdapter Input AC 120V/60Hz
uH ;- FreaPlay
Teat Mede + GESH TH 2480MEz(Ho Hopping)
Ant. Cakle Exrp Emzssion
freqg. Facter Lozz Fecter Beading Level Limits Margin Remark
(MEz) {dB/m) {dB) {dB) (dBuY) (dBuV/m}  |(dBuV/m) (4B}
L 2478%.85 27,58 6.TL 34.032 B0.4E 80.7 74,00 Peak
2 24B3.50 27.58 5. TL 34.03 37.16 42 74,00 Pesk
3 24es.B0 27.5% 6.73 54,03 38,74 35.02 Td.G0 FeBi

Remarys: 1. Frission Level= Entenna Factor + Cable Ioss - Amp Factor + Beading.
2. The emiasion levels that ere 2048 below che official
Limiy are Aot reported,
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42012vel ([@BuVim)

Date: 2015-03-20

a0 |

FCC PART 15C PEAK

70

FCC PART 15C AV

50

30

10

iﬂJ—fm—FYﬂW0fMﬂAﬁ#“pﬂnwLﬂ*umd~Mﬁ~%M¥da

Y2475 2478, 2480, 2482,

2434, 2486,

2488, 2490, 2498, 2500

Freguency (MHz)

2492, 2494, 2496,

: 1% 366 chathar Data ne. @ 314
: 3m YT 1-18G 2nt., pol. : HORIZONIAL
L + ECC BART 15T PEARH
Ermv. [ iga., t Temp:dd.o'yHEumicses;Fresa:101.52kTa
Enginser s Tamy
0T 7 Personal FA
Fower 1 DO 20V From Edepmer Inpuc BC 120V/€CHz
MR : FreePlay
Teat Mode i GFSH TX 2<80MHz (Vo Hepping)
T Cable Amp Enisgicn
freg. Fagtor loss Factor  Reading Lavel Limits Margin Remary
(¥Hz) {4B8/m) (48) (4R} (dBuV) (dBuV/my  (dBuVim) [4R)
1 2479.25 27.58 §.71
2 24B3.50 27. 6.7L
3 24BB.7S 27.5% 6.73
Bemarks: 1, Emission Lavel= Encanna Factor + Cable Loza — Zop Factor + Reading

limit ate pat teporded,;

Ihe emisaicn levels chat ars

mEx3

1
Sl0W alil

2lew the eial

04E b

EST Technology Co.,Ltd

ESL~
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FCC ID: 2AD4AXFREEPLAY

120 Level (dBuVim) Date: 2015-03-20
110
80
4

FCL PART 15 lPEaK
70 t |

FCC PART AV

GZSUD 2310, 2330, 2350, 2370, 2340, 2410
Frequency (MHz)
: 323
: VERTIZEL
AnG. Cakls phietel Emission
Treqg. Factor Loas Factar Beading Level Limits Margin Bemsrk
|MHz) [dB/m) |dB) |dB) (dBuv} |dBuV/m)  [dBuV/m) 14B)
i 27.78 €.58 37.8% 37.72 Feak
2 27,04 6.62 36,92 37.45 Feak
3 27,481 g.62 wf. a0 40,43 Feak
2 ZT.e1 e.e2 23.85 83.74 Eesk
Bemarka: 1. + Beading
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Level (dBuVim) Date: 2015-03-20

120

110

an 4

FCEC PART 15{) PEAK

70

FLCC PART JRf AV

50

MWW1MWWWWMJ
30

10

il

Y2300 2310, 2330. 2350, 2370. 2390, 2410
Frequency (MHz)

L
o

ata no. ¢ 330
Ant. pel. : HCRIZCHTIAL

{5

[}

o o
?j .
2]

L viee B
Fowes 4 BC 20V From Adaprer Input AC 120V/60Hz
Mt s FeeefFlay
Teat Mode i E~DPSK TX 2402MHz (Mo Hopping)

Cable Rmp Emiseicn

Ant.
Freg. Factor Les= Facter Bezding Level Limizs Margin Bemsrk
{MHZ) {dB/m) (dB) |dB) {dBu¥) [dBuV./ m) IdBuV,'m) [a1:3]
1 7.73 g.56 3e.23 36
2 27,64 6.62 34.19 36
3 £T.4al .82 3d.18 30
H 27.81 g.a2 34.1E -11

Remarke: 1, Emisaion Level= Entenn
£, The emission levels

iimis are not repc

i
e |
w

ed.

€l
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FCC ID: 2AD4AXFREEPLAY

Leve| (dBuVim)

Date: 2015-03-20

120

110

80

FCC PART 15C PEAK

70

FCC PART 15C AV

50

30

10

g
E

2478, 2480. 2482,

Teay

sonal PR

re e

2484, 2486, 2488,

2490. 2492, 2494, 2486,

Frequency (MHz)

¢ T 20V From Adapter Input

: EreePlay

-
oL

t 14 966 chamher Data oo, ¢ 335
ant i 3m  RNT 1-188 Ent. poi. : HORIZONTAL
+ TCC FART 15C FERK

s Temp:23.6";Blmi;56%; Fress:101.52kPa

120V/608:

25K TX 2450MHz (No ‘Hopping)

2498. 2500

Cable Amp Emizaion

Loss FacTor Resding I=vel Limizs Margin REmETL
{dB) {dB) {dBuV) ({dBuV/m) (dBuV/m) {dB}

§,71 55,51 T4.00 -11.31 Feak
6,71 37.3B 74.00 3g.82 Feak
£,.73 39.45 T4.99 34.52 FEAK

1., Emiaziasn Level= REntenna
2. The emiasich levels that

limitt are not report

ESL~

EST Technology Co.,Ltd
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FCC ID: 2AD4AXFREEPLAY

Level (dBuVim)

Date: 2015-03-20

120

110

80

FCC PART 15C PEAK

70

FCC PART 15C AV

50 AL
LA

30

10

;w

vuQL-a~ﬂ~mﬁmNWMuM~ﬂwA~h~—ku

2478, 2480.

2482,

2484, 2486, 2488, 2490, 2492, 2494, 2496,

2498. 2500

Frequency (MHz)

Sige no, I# 958 chamber Bacta peo. 3 336
Cis. J 2nt. t 3m  ENT 1-1BG Ant. pol. » VERTICAL
Limiz i FCC BART 15C FPERK
Eny. Ing, 3 Temp:23, 6" s Bumi s 56 Preaas 101, 52kPF:
Enginesr ¢ Toay
EUT : Earaonel FE
Tnwer LA 5. From Zdapter Imput AC 120V/E0Ez
g1 FreeFlay
Test Mode t BE-DFSK TX 24280MEz (He Bopping)
AnT. Cakle piiine Emission
Freqg, Factcor Loaa Factor Eeading Level Limits Margin Eemary
[MHz) (dB/m) (dE) (dB) (dBuV) (dBuV/m) (dBuV/m) (dR)
L 24E0,00 ZT ot B, 7L 34.03 E5.28 74,00 =11,26 Pegk
2 2423.50 2T.58 G.TL 34,03 37.20 Ti.00 3g. 20 Eeak
3 2482.1% 2T .58 8.73 32.03 37:5 Td.00 36.50 Feak
Remaris: Emission Level= Entefns Factor + Cable Loss - Rmp + Reading

The emizsion levela that are 2048 pelow the

limis are ntt reported.
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FCC ID: 2AD4AXFREEPLAY

HOp b L

v
v

-

C e B

42pLeve! (Buvim)

Dater 2015-03-20

110

90

FCC PART 15C PEAK

70

hﬂ\nMM |
N

FCC PART 15C AV

[EN

(ST

he smiszai
1imit are @

50
o T TPV UEPIS SN U wmwiv_" R e B
30
10
524?5 2478, 2480, 2482, 2484, 2486, 2488, 2490, 2492, 2494, 2496, 2498, 2500
Frequency (MHz)
t 14 S&& chambar Data no. @ 337
vo3m  ANT 1-1EG Ant.-pol. ¢ VERTICRL
» FCT FART 15C PEARK
Tempi23.6' ;imel i 56%; Freast10l.52kPa
Tony
¢ Fesrvaonal FR
0 DT 20V From Rdapter Inpuc RC 120V/6&0Hz
s FreePlay
a3t Mocde ;. E-DPSK TX Z420MHz (Hopping Cn)
Cable arp EMiasion
Freag. leos= Factor Reading Ievel iimite Margin Remerk
Mz (4B} {dE) {dBu¥V) (dBRuV /) {GBuV/m) (dB)

ESL~
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FCC ID: 2AD4AXFREEPLAY

Level (dBuVim)

Date: 2015-03-20

110

a0

70

50

30

M )

FCC PART 15C PEAK

M [N

FCC PART 15C AV

2478, 2480, 2482. 2484, 2486. 2488, 2490,

Frequency (MHZ)

+ 14 986 chamber + 338

2492,

2494,

2496, 2498, 2500

¢+ 3m  EHT 1-15G Ant. pol. | HORIZOWIRAL
P
. P mADT (S~ pEEs
+ Tem
s Tony
: Eersnonsl F&
: BC 20V From Rdaprer Input RS 120V/E0Hz
{ FresPlay
Test Mode £-IFSK TX 2420MEz (Hopping On)
Ant. Cable Amp Emisgiom
Freq. Facter Less Factor Reading I=vel iimits JMargin Bsmark
(¥Hz) {dB/m} (dB) {dE) {dBuV) (dBuV/m) (HBuV/m} [dB}
1 2480.490 2758 €:71 34.03 25.30 E5.56 74,00 -11.5€ Feak
2 2423.50 2758 6.71 34.03 37.90 38.16 T4.00 35.84 Feak
3 24%2,728 27,58 A 34.03 3E.33 3E.&l 74,00 35.39 Peak
Bemarks: 1. Emissieon Lavel= Antenna Factor + Cable 1oss - 2mp Factor + Feading

-

2. The emisaicn levels that are 20dB below the officl
limtt are not reperted.

£
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FCC ID: 2AD4AXFREEPLAY

Level (dBUVim)

Date: 2015-03-20

120

110

a0

4

70

FCC PART 15;@@

FCC PART )50 AV

50

30

10

3
T B

2300 2310,

2350,

2370, 2390. 2410

Frequency (MHZ)

Dats of. @ 339
Ent, pol. : HORTZCWIEL

il s
v Tony
;. Barsonal PR
1 DC 20V From Adapter Input &C L2OV/60Hz
¢ FreaPlagy
B-DESH IK 2402MHEz(Hopping On)
Ant. Cakle ANp Endasion
freq. Factor Less Facter Beading Level Limits Msrgin Remark
{MET) {dB/m) (dB) (dE) (dBa¥) (dBUV/m)  (dBuV/m) (4B)
6.56 34.23 37.96 38.02 74.00 35.08 Peak
.62 34.18 37.34 37.41 T4.00 36.58 Feel
6.62 34.18 37.587 38.02 T4 00 35,98 Fesk
€.64 33.18 ES.56 E5.63 74.00 =11,.83 FeElk
Demarxa: 1. Bmiaaion Levels Antenna Factér + Cable Laps — Arp Factos + Reading.
2. Ihe emissisn levels that are 20dB below the officisl

limit are not reported.
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FCC ID: 2AD4AXFREEPLAY

12“!.3#94 (dBuV/m) Date: 2015.03-20

110

an

70

FCC PART (5C |AV

50

3n T

10

72300 2310, 2330. 2350. 2370, 2390. 2410
Freguency (MHz)

Hite na, t 1# 966 chamber pata no. § 340
Dis,. / 2nt, 4 3m  ART l-l2¢ Ant, pel, : VERTICAL
Limic t FCC PART L5C PERK
Etiv. Ins, s Temgrs23,0" Bumiines: Press:101,525Fs
Zngineer
EOT
Power 1 BC 20V From Adspter Input AC 120V/E0HZ
MR i FreePlay
Tegt Mbde i B-DP3K TX 2402MEz (Bopping On)
Aag Cakle Lap Emisgion
Fresq. Factor Loss= Fecter Regding Level Bemerk
(MEz) {dB./m) (4B} (§a 1=3) {dBuvy (dBLY/
13 2350.1¢ 27:70 €.56 33.22 3 3%.12 74,00 35.EB E
2 2330.00 17, &.62 34.19 3t 3g.23 T74.00 35.7M B
3 2404,00 27,8 6. 62 34.1€6 3 35,33 74,00 34,01 Pesk
4 2405,82 27.61 8,84 34,18 B B5,.37 74,08 -11.37 Epay

Remarka: 1, Emiszaicn Ievel- Antenns Facsor 4+ Cable loas — Zep Factor + Reading.
2. The emission levels that are 20dB below the official
limit sre not reported.
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FCC ID: 2AD4AXFREEPLAY

Level (dBuV/m) Date: 2015-03-20

120

110

a0 i 4

FCLC PART 15

70

FCC PART 154 AV

50

30

10

G23[11.'! 2310, 2330. 2350, 2370, 2390, 2410
Frequency (MHz)

Site no. 1 1% 5966 chamber Dazs oo, @ 341
D1 1 Im ENT 1-12G Ant, pol, @ VERTICEL
L i FCT PART 13C PERH
Er : Temp:23.,68";Humt:56%;Presai101.52kFa
£ngi : Tomy
EOT ¢ Parsona]l E3
Fower : DC 20V From Bdaptar Input BT 120V/60Hz
T : FreePlay
Tear Mode + SFSK TX 240203z (Hopping On)
ANT. Cable ATR Emizaion
Freq. Factor Loa= Facuor Besding Leval imi Margin Eem=ck
(MEZ)Y {d43/m) {48} (48 (dBuY) LdBUY im 148
] 2344,77 27,70 .56 34.22 38.13 38.17 35.83 ak
2 £350,00 27.¢4 €.681 J4.13 3. 46 38 35.47 14
3 2400.00 2T7.81 g8.82 34.13 3g.85 33, 35:00 EK
2 2403.95 27.81 6.64 34.18 85.717 BS. -11.E4 E¥d

Remarka: 1, Emizaion Level= Antenna Factoy + Cakle ILoas — Anp Factor + Reading.
2. The emisgion levels that are 20dB Below the official

limlc afe nat zeported.
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FCC ID: 2AD4AXFREEPLAY

120 Level| (dBuVim)

Date: 2015-03-20

110

Q0

FCC PART 15

70

FCC PART AY

50

2 3
ottt ot e A W e Al i R A Bt M ot
30 T | 1
10
“2300 2310, 2330. 2350, 2370, 2390. 2410
Frequency (MHzZ)
+ 14 36€ chamber Dsca no, 3 342
{ 3% ANT 1-12G ant., pol, 3 HORIZOWNTAL
+ ECC ERRT 15T PERK
t Tempi23.6" sHumd i58%; Ereas: 101 . 52kFa
Eaogineer 1 ‘Tony
EGT ! Faraponal EX
Fower ! DT 24V From Adapter Input AC I120V/60HZ2
NN v FreéPisy
Teat Mode y BFSH TX z2402MEz{Hcpping {n)
Ant Cable knp Emiasion
freqa, Facter Lass Facter Resding Lav=l Limit= Margin Remsrk
(MHEEz) (dB/m) B {48} [dBuV}) [dBuV/m) (dBuV/m) {dB)

787 &.€0 34.20 40.30 40,37 74,00
T. &4 &.82 34.19 37.€2 27.6% 74.00
7681 E.&Z 34.18 3z.24 3E.£3 F4.00
78l g.64 3418 87.82 87.8% F4.00

33. 83 Feak
35.31 Feak
38,71 Peak
—-13: 99 Paak

i, = Factor
2. The emizsion levela that are 20dB below the officisl
limit :@re not reperted.

-+ R=ading,

ESL~
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FCC ID: 2AD4AXFREEPLAY

120 Level [dBuV/m) Date: 2015-03-20
110
ao | 1
“l ﬂ] ﬂ H’} ﬂ m FCC PART 15C PEAK
n YV
FCC PART 45C AV
50
30
10
I}2475 2478, 2480, 2482, 2484. 2486, 2488, 2490, 2492, 2494, 2496, 2498, 2500
Frequency (MHz)
: 1% 5968 chambher Daca no. 1 343
+3m ANT 1-18G hnt. pol. @ HORIZCWIAL

r BC 20V Freom Rdapcer Inpur AC 120V/60Hz
¢ FreePlay
i GFSK TX 24c0MHz (Hopping On)

Aot Csble Enp Emisaicn
Freg Facear Loss Facror Besding Level Limits Margin Bemark
{(MHE=z) (dB/m) (dE) (4B} {dBuV) {dBuV/m) (dBuV/m) {4B)
1 2879.13 27.5% 6.7 532.03 £5.95
2 @2483.50 27.5% 5.71 34.03 37.78
3  2490.3% 27.58 €.73 34.03 37.%8
Remarkz: 1,
2.
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FCC ID: 2AD4AXFREEPLAY

120 Level (dBuV/m) Date: 2015-03-20

110

90

1 .
m ﬂ FCC PART 15C PEAK
70 U | |

50

FC{ PART 15C AV

30

G2!1?5 2478, 2480, 2482, 2484, 2486, 2488, 2490. 2492, 2494, 2496, 2498, 2500
Frequency (MHzZ)

Site B0, 1 14 96§ chambaw Darte ne, & 344
Di=. / &nt. t 3m  ENT 1-13G Anr. pol. : VERTICAL
Limin + FCC PAET 15C TERH

Env. / Ins, : Tesp:23.4' ;Blmd: 5¢%; Fress: 101.,52kEFa

Enginser t Tooy

EQT ! Fersomml FA

Fower : DC 20V From Adapter Inmput AC 120V/E0Hz

1) : FreePlay

Teat Mode GTSH TH 2480MHz (Hopping On)

Ans. Cable AmEp
Frey. Factor Losa Factor Eeeding I Limits Margin Bem=ark
(MHz) (dB/m) (dB) [(dB}) (dBuv}y (dBUV/m) (dBuVym) {dB)

| 2475.25 27.58 6. 71 34,03 22.74 55.00 74,040 =11.0¢ Feak
2 2483.,50 27,58 G 71 34,03 3e.55 ja.gl 74,00 35,19 Feak
3  2431.30 27.5% 8.73 3&.03 37.56 38,24 T4.9¢ 35.7& Feak

Remaria: 1. Fmisaion Lavel= Entenna Factor -+ Cable Loas — Jap Factor +-Resding.
that ase 20dB below the official
&
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FCC ID: 2AD4AXFREEPLAY

10.POWER LINE CONDUCTED EMISSIONS

10.1.Limit
Maximum RF Line Voltage
Frequency Quasi-Peak Level Average Level
dB(uV) dB(uV)
150kHz ~ 500kHz 66 ~ 56* 56 ~ 46*
500kHz ~ 5MHz 56 46
SMHz ~ 30MHz 60 50

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

10.2.Test Procedure

The EUT was placed on a non-metallic table, 80cm above the ground plane. The EUT was charged
form PC’s USB port which connected to the power mains through a line impedance stabilization
network (L.1.S.N. 1#).. Both sides of AC line are checked to find out the maximum conducted emission.
In order to find the maximum emission levels, the relative positions of equipment and all of the
interface cables shall be changed according to ANSI C63.4: 2003 on Conducted Emission Test.

The bandwidth of test receiver (R & S ESHS30) is set at 10kHz.

The frequency range from 150kHz to 30MHz is checked.

10.3.Test Result

0.15MHz—30MHz Conducted emissison Test result
EUT: Personal PA
M/N: FreePlay
Power: DC 20V From Adapter Input AC 120V/60Hz
Test date: 2015-03-20 Test site: 3m Chamber Tested by: Tony Tang
Test mode: Tx Mode

Pass

EST EST Technology Co.,Ltd Report No. ESTE-R1503040 Page 93 of 96
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FCC ID: 2AD4AXFREEPLAY

10.4.Test data
BULM' (dBu\V) Date; 2015-03-09
70
= ey FCC PART 158 OP
60 -‘_\‘-‘“—'-L-.\_\_‘ (= |
T FCC PART 158 AV
40
30
20
10
o
A5 2 5 1 2 5 10 20 30
Frequency (MHz)
Site no : 844 Shield Room Data no. HE -1
Env. / Ins. : Tenp:Z24.3'C Humi:58% Press:101.50kPa LINE Fhase : LINE
Limit : FCC PART 15B QP
Engineer : Tony
EUT i Personal PA
Power : DC 20V From Adapter Input AC 120V/60H=z
M/H ; FreePlay
Test Hode : T Mode
Lisn Cable Emission
Freq. Factor Loss Reading Level Limitcs Margin Femark
(MHzZ ) {db) {db) dBuv) {dBuv/m)  (dBuv/m) (dB)
1 0.16 9.61 9.81 7.93 27.35 55.47 28.12 Average
2 0.16 9.61 9.81 25.93 45:35 65.47 20,12 QF
3 0.34 9.61 9.83 12.46 31.90 49,09 17.19 Average
4 0.34 g9.61 9.83 23.46 4z.90 59.09 16.19 r
5 0.40 9.61 3,82 13.53 32,96 47,86 14,90 Average
6 0,40 9,61 9,82 21,53 40,96 57,86 16,90 Qr
7 0.65 9.59 a,81 2.52 2l.92 46,00 24.08 Average
g 0.65 9,59 2,81 14,52 33.92 56,00 22.08 or
9 073 9.59 9.81 1.11 20.51 46. 00 25.49 Average
10 0.73 9.59 9.81 12.11 31.51 56.00 24.439 e
11 12.06 9.67 9.91 6.46 26.04 50.00 23.96 Average
12 12.06 9.67 9.91 17,46 37.04 60,00 22.96 or
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FCC ID: 2AD4AXFREEPLAY

BOLM' (dBuV) Date: 2015-03-09
70
.
R
FCC PART 158 QP
60| | T | I
el || FCC PART 158 AV
40
30
20
10
0
A5 .2 5 1 2 5 10 20 30
Frequency (MHz)
Jite no : 844 Shield Room Data no. : a7
Env., / Ins. : Temp:24.3'C Humi:58% Press:10Ll.50kPa LINE Phase : NEUTRAL
Limic : FCT PART 15E (F
Engineer 1 Tony
EUT : Personal PA
Powrer : DC 20V From Adapter Input AC L20V/60Hz
/N : FreePlay
Test Mode t TX Mode
Lisn Cable Emission
Freq. Factor Losa Reading Level Limits Margin Rewark
(MHz ) [dh) {dh) ABuv} (dBuv/m) (dBuw/m) {dB)
1 .18 9,48 a.81 9.02 28.31 55.69 27.38 Average
2 0.16 9.48 9.81 27.02 46,31 65.69 19.38 oF
3 0.17 9.51 9.81 8.05 27.37 55.21 27.84 hverage
4q 0.17 9.51 .81 Z6.05 45,37 65.2Z1 19,84 0F
5 0,35 9.59 9,83 13.04 32.46 49,00 16.54 Lyerage
6 0.35 9.59 9.83 23.04 42.46 59.00 16.54 op
7 0.40 9,59 9.82 12,59 32.00 47.886 15,86 Average
i 0. 40 9.58 9.82 20,59 40.00 57.86 17.86 113
a9 0.689 9.63 9.81 7.16 26.60 46,00 19,40 Average
10 0.689 9.63 9.81 18.16 37.60 56.00 15.40 1)
11 11.68 - Dy 9.89 5.52 25,13 50,00 Z4.87 Average
12 11,68 9,72 48,89 17.52 37.13 60,00 22.87 113
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FCC ID: 2AD4AXFREEPLAY

11. ANTENNA REQUIREMENTS

11.1.Limit

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.

11.2.Result

The antennas used for this product are Integrated PCB antenna and 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 only 2.13 dBi.
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