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1 General Information
1.1 General Description

The equipment under test (EUT) is a cooler box Wittetooth receiver. The EUT is power by 3.5V
rechargeable battery. The EUT has two operatingasiotihe first operating mode is Bluetooth
mode. It receives digital audio signal from othémrless device and playback the audio signal. The
second mode is Aux mode. An Aux input terminal sufgpaudio input by 3.5 mm terminal. The
third mode is FM radio receiving.

For the Bluetooth mode, it supports standard Bhbt®&'4.2 or below revision protocol for data
synchronization. After paring with other standatdddooth device, it can play the music.

A non standardized Bluetooth protocol or other Geusfrequency-shift keying (GFSK) digital
modulation signal was unable to synchronize thee®loth speaker.

A Bluetooth trademark was printed on the speakelosnre to indicate it communicate with
Bluetooth protocol only.

Pseudorandom frequency hopping sequence

The channel is represented by a pseudo-randomtgpppguence hopping through the 79 RF
Channels. The hopping sequence is unique for ttanpt and is determined by the Bluetooth device
address of the master; the phase in the hoppingsegq is determined by the Bluetooth clock of

the master. The channel is divided into time sidisre each slot corresponds to an RF hop
frequency. Consecutive hops correspond to diffdRéhhop frequencies. The nominal hop rate is
1600 hops/s.

Example of a 79 hopping sequence in data mode4Qi4, 23, 42, 53, 46, 55, 48, 33, 52, 35, 50, 65,
54...

Equal Hopping Frequency Use
All Bluetooth units participating in the piconetaime and hop-synchronized to the channel.

System Receiver Input Bandwidth

The input bandwidth of the receiver is 1 MHz. Iregvconnection one Bluetooth device is the
master and the other one is slave. The aster de&srthe hopping sequence. The slave follows this
sequence. Both devices shift between RX and TX silmeaccording to the clock of the master.
Additionally the type of connection (e.g. singleltigport (packet) is set up at the beginning of the
connection. The master adapts its hopping frequandyits TX/RX timing according to the packet
type of the connection. Also the slave of the catina will use these settings. Repeating of a packe
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has no influence on the hopping sequence.. Theilggpguence generated by the master of the
connection will be followed in any case. That meanepeated packet will not be send on the same
frequency, it is send on the next frequency ofribeping sequence.

Equipment Description

15.247(g): In accordance with the Bluetooth InduSitandard, the system is designed to comply
With all of The regulations in Section 15.247 whiea transmitter is presented with a continuous
data (or information) system.

15.247(h): In accordance with the Bluetooth InduSitandard, the system does not coordinate it
channels selection/ hopping sequence with othguéecy hopping systems for the express
purpose of avoiding the simultaneous occupancgdif/idual hopping frequencies by multiple
transmitters.

The brief circuit description is listed as follows:

- U6 and its associated circuit act as bluetootdute
-X1 and its associated circuit act as oscillator
- U110 and its associated circuit act as audio drapli
-U3 and its associated circuit act as voltagelstgu
-U13 and its associated circuit act as display

Antenna type : PCB Antenna

Antenna gain : 0dBi

Modulation technique : GFSK

Number of channel : 79 channels (Bluetooth 3.0)

: 40 channels (Bluetooth 4.0)

Page 4 of 75
FCC ID: EMOIZBT5
IC: 986B-IZBT5

This document 15 155ued subyect to the latest CMA Testing General Terms and Conditions of Testing and Inspection Services, avalable on request or accessible at website www ocmatd com
This document shall not be reproduced except i full or with written approval by CMA Testing

CMA Industrial Development Foundation Limited
Room 1302, Yan Hing Centre, 9-13 Wong Chuk Yeung St., Fo Tan, Shatin, N.T., Hong Kong.
Tel: (852) 2698 8198 Fax: (852) 2695 4177 E-mail: info@cmatcl.com Web Site: hitp://www.cmatcl.com



CMA Testing

and Certification
Laboratories

B EEEE DO

TEST REPORT

Report No. :  AU0039570(2) Date : 08 Jul 2016

1.2 Location of the test site

FCC Registered Test Site Number: 552221
Industry Canada Registered Test Site Number: 4093A

Radiated emissions measurements are investigatethken pursuant to the procedures of ANSI C63.10 —
2013. A Semi-Anechoic Chamber Testing Site is pdbuinvestigation and located at:

Ground Floor, Yan Hing Centre,
9 — 13 Wong Chuk Yeung Street,
Fo Tan, Shatin,
New Territories,
Hong Kong.

Conducted emissions measurements are investigatealso taken pursuant to the procedures of ANSI
C63.10 — 2013. A shielded room is located at :

Ground Floor, Yan Hing Centre,
9 — 13 Wong Chuk Yeung Street,
Fo Tan, Shatin,
New Territories,
Hong Kong.
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1.3 List of measuring equipment
Equipmen Manufacture Model No Serial No Calibration Due Da | CalibrationPerioc
EMI TestReceive R&S ESd 10015z 27 Sep 201 1lYeal
Spectrum Analyz¢ R&S FSV40 10062t 09 Feb 201 1Yeal
Broadband Antenr Schaffne CBL6112E 271¢ 15 Mar 201 2Year:
Loop Antenn EMCC 650z 0005662 25 Jan 201 2Year:
Horn Antenn Schwarzbec BBHA 9120C 9120C-531 24 Nov 201 2Year:
Broadband P-Amplifier Schwarzbec BBV 971¢ 971¢-11¢ 24 Nov 201 2Year:
Horn Antenn Schwarzbec BBHA 917C |BBHA917044. 02 Aug 201 2Year:
Broadband P-Amplifier Schwarzbec BBV 971¢ 971¢-01C 02 Aug 201 2Year:
Coaxial Cabl Schafner RG 213/L N/A 18 May 201 1lYear:
Coaxial Cabl Suhne RG 214/L N/A 18 May 201 1lYear:
Coaxial Cabl Suhne Sucoflex_10 N/A 13 Dec 201 1Year:
LISN R&S ENV21€ 10132z 21 Oct 201 lYeal
Coaxial Cabl Tyco Electronic RG 58C/L N/A 01 Nov 201 1Yeal
Support equipment:
Adaptor
Model: A1299
Supply by CMA
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Date :

08 Jul 2016

The reported uncertainty is based on a standareriamaty multiplied by a coverage factor k=2,

providing a level of confidence of approximatel\?85

Radiated emissions

Frequency Uncertainty (1)
30MHz ~ 200MHz (Horizonta 4.83dB
30MHz ~ 200MHz (Vertica 4.84dB
200MHz ~1000MHz (Horizonte 4.87dB
200MHz ~1000MHz (Vertica 5.94dB
1CGHz ~6CGHz 4.41dE
6GHz ~18GHz 4.64dE
Conducted emissio
Frequency Uncertainty (L))
150kHz~30MH. 2.64dB

FCC ID: EMOIZBTS5
IC: 986B-1ZBT5

This document shall not be reproduced except i full or with written approval by CMA Testing

CMA Industrial Development Foundation Limited
Room 1302, Yan Hing Centre, 9-13 Wong Chuk Yeung St., Fo Tan, Shatin, N.T., Hong Kong.
Tel: (852) 2698 8198 Fax: (852) 2695 4177 E-mail: info@cmatcl.com Web Site: hitp://www.cmatcl.com

Page 7 of 75



CMA Testing

and Certification
Laboratories

B EEEE DO

TEST REPORT

Report No. :  AU0039570(2) Date : 08 Jul 2016

2 Description of the radiated emission test
2.1 Test Procedure

Radiated emissions measurements are investigatetiken pursuant to the procedures of ANSI
C63.4 — 2014, C63.10 — 2013 and DA 00-705.

The equipment under test (EUT) was placed on acoeotuctive turntable with dimensions of 1.5m

x 1m and 0.8m high above the ground (below 1GHd)Jab high above the ground (above 1GHz).
3m from the EUT, a broadband antenna mounting emtast received the signal strength. The
turntable was rotated to maximize the emissionllev&he antenna was then moving along the mast
from 1m up to 4m until no more higher value wasnhu Both horizontal and vertical polarization
of the antenna were placed and investigated.

For below 30MHz, a loop antenna with its verticiane is placed 3m from the EUT and rotated
about its vertical axis for maximum response ahemimuth about the EUT. And the centre of the
loop shall be 1 m above the ground.

For 30MHz to 1GHz, broadband antenna with its eattand horizontal plane is placed 3m from the
EUT and rotated about its vertical and horizonxas éor maximum response at each azimuth about
the EUT. And the reference point of antenna shall In above the ground.

For above 1GHz, horn antenna with its vertical hadzontal plane is placed 3m from the EUT and
rotated about its vertical and horizontal axisrf@aximum response at each azimuth about the EUT.
Preamplifier and High Pass filter was used for mezments. The reference point of antenna shall be
1 m above the ground.

The device was rotated through three orthogonad exdetermine which attitude and configuration
produce the highest emission during measuremeiiRddrated Emission measurement.
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2.2 Test Result

Summary
Section in FCC part 15 and L

RSS Description Result

15.205(a), 15.209, 15.247(d),| Transmitter radiated spurious field strength
e Page 12,13

RSS-Gen and other emissions
15.209, RSS-Gen Receiver emissions Page 14,15
15.209, RSS-Gen Voltage disturbance Page 18, 40, 41
15.247 (a)(1), Part 2.1 and DA- :
00705, RSS-247 5.1 (1) \-Ioppmg sequence Page 42, 43
15.247 (a)(1), RSS-247 5.1 (2) 20dB bandwidth a9t ®andwidth Page 44,45, 48-41
15.247 (a)(2), RSS-247 5.2 (1) 6dB bandwidth P&gyeld
15.247 (a)(1), RSS-247 5.1 (2) Channel Spacingy(feecy separation) Page 52, 53
(145)'247 (@)(1)(ii) ), RS247 5']Number of hopping frequency Page 54
15.247 (d), RSS-247 5.5 Band Edge Page 55-60
(145)'247 (@)(1)(ii), RSS-247 5']'Dwell Time (Bluetooth Average On Time) Page 61-69
15.247 (e) , RSS-247 5.2 (2) Power Spectral Density Page 70, 71
15.247 (b)(1), RSS-247 5.4 (2) Maximum Peak oupmuter Page 11, 72-75

Subpart C, RSS-247:
Peak Detector data were measured unless othenaise s

“#” means emissions appear within the restrictatsashall follow the requirement of section
15.205 and RSS-Gen 8.10.

The Frequencies from fundamental up to that teatmhbnics were investigated, and emissions more

than 20dB below limited were not report. Thus, thbgher emissions were presented in next page
(section 2.3)

Subpart B, ICES-003:
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The emissions meet the requirement of section 85ahd RSS-Gen 7.1 are based on measurements

employing the CISPR quasi-peak detector below 10806ind average detector for frequencies
above 1000MHz.

The frequencies from 30MHz to 1000MHz were investgl, and emissions more 20dB below limit
were not reported. Thus, those highest emissions presented in next page (section 2.3).

It was found that the EUT meet the FCC and RSSireapent.
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2.3 Maximum peak output power

Conductive measurements
pursuant to

the requirement of FCC Part 15 subpart C

Environmental condition

Paramete Recorded valt
Ambient temperatu: 29 °C
Relative humidit: 65 %

Mode: Bluetooth 3.0

oencs| Reaano] Reseo Lot g | e

2401.694 -8.16 0.153 1000.0 - 999.847
2439.704 -6.67 0.215 1000.0 - 999.785
2479.684 -6.19 0.240 1000.0 - 999.7/60

Mode: Bluetooth 4.0

2401.598 -7.86 0.164 1000.0 - 999.836
2439.604 -6.40 0.229 1000.0 -999.771
2479.624 -5.94 0.255 1000.0 - 999.745

The plots in Appendices A16 show the transmissimngy was less than 1 watt.
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2.4 Radiated Emission Measurement Data
Radiated emission
pursuant to
the requirement of FCC Part 15 subpart C

Environmental condition

Paramete Recorded valt

Ambient temperatu: 29 °C

Relative humidit: 65 %

Measurement: Peak RBW: 1MHz VBW: 3MHz

Testing frequency range: 9kHz to 25GHz Operatiom&dransmission (Bluetooth 3.0)

Frequency| Polarity Reading| Transducer |Field Strength Limitat 3m| Margin
(MH2) (HIV) at 3m Factor at 3m dBUV/m (dB)
dBuv) | (dB/m) (dBuv/m) | (@BRV/M)

2401.728 Vv 90.3 -4.2 86.1 114.0 -27.9
#4803.544 H 35.0 3.7 38.7 74.0 -35.3
#4803.722 Y, 34.9 3.7 38.6 74.0 -35.4

2439.722 H 94.1 -4.2 89.9 114.0 -24.1
#4879.584 H 35.9 3.7 39.6 74.0 -34.4
#4880.213 Y, 35.6 3.7 39.3 74.0 -34.7

2479.698 H 96.3 -4.3 92.0 114.0 -22.0
#4959.810 Y, 35.0 4.0 39.0 74.0 - 35.(
#4960.353 H 35.1 4.0 39.1 74.0 -34.9

Remark: Other emissions more than 20dB below thi &re not reported.
Peak measurement values are lower than averadethiiefore average measurement is not
necessary
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2.4 Radiated Emission Measurement Data
Radiated emission
pursuant to

the requirement of FCC Part 15 subpart C

Environmental condition

Paramete Recorded valt

Ambient temperatu: 29 °C

Relative humidit: 65 %

Measurement: Peak RBW: 1MHz VBW: 3MHz

Testing frequency range: 9kHz to 25GHz Operatiom&dransmission (Bluetooth 4.0)

Frequency| Polarity Reading| Transducer |Field Strength Limitat 3m| Margin
(MH2) (HIV) at 3m Factor at 3m dBUV/m (dB)
dBuv) | (dB/m) (dBuv/m) | (@BRV/M)

2401.812 Vv 90.6 -4.2 86.4 114.0 -27.6
#4803.027 H 35.2 3.7 38.9 74.0 -35.1
#4803.484 Y, 35.4 3.7 39.1 74.0 -34.9

2439.670 H 94.2 -4.2 90.0 114.0 -24.0
#4879.500 H 35.7 3.7 39.4 74.0 -34.6
#4880.551 Y, 35.6 3.7 39.3 74.0 -34.7

2479.585 H 96.2 -4.3 91.9 114.0 -22.1
#4959.166 Y, 34.8 4.0 38.8 74.0 -35.2
#4960.355 H 35.4 4.0 39.4 74.0 -34.6

Remark: Other emissions more than 20dB below thi &re not reported.
Peak measurement values are lower than averadethiiefore average measurement is not
necessary
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2.4 Radiated Emission Measurement Data (Con't)
Radiated emission
pursuant to
the requirement of FCC Part 15 subpart B

Environmental condition

Paramete Recorded valt
Ambient temperatu: 29 °C
Relative humidit: 65 %

Detector: Quasi-peak

RBW: 120kHz VBW: 300kHz

Operation Mode: Receiving mode (Bluetooth 3.0)
Testing frequency range: 9kHz to 25GHz

Frequency| Polarity Raetagr';]g 22;622%;6;_%: ;FlelitS:;L?ngth Limit at 3m| Margin

(MHz) (H/V) (dBuV) (dB/m) (dBuV/m) (dBpv/m) (dB)

74.314 H 10.5 8.0 18.5 40.0 -21.5
121.678 H 8.4 14.4 22.8 43.5 - 20.7
173.711 H 7.7 11.9 19.6 43.5 -23.9
225.118 H 9.0 11.8 20.8 46.0 -25.2
266.469 H 8.7 15.4 24.1 46.0 -21.9
297.012 H 9.4 15.4 24.8 46.0 -21.2
327.780 H 9.0 16.8 25.8 46.0 - 20.2

Remark: Other emissions more than 20dB below thit &ire not reported.
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2.4 Radiated Emission Measurement Data (Con't)
Radiated emission
pursuant to

the requirement of FCC Part 15 subpart B

Environmental condition

Paramete Recorded valt
Ambient temperatu: 29 °C
Relative humidit: 65 %

Detector: Quasi-peak

RBW: 120kHz VBW: 300kHz

Operation Mode: Receiving (Bluetooth 4.0)
Testing frequency range: 9kHz to 25GHz

Frequency| Polarity Raetagr';]g 22;622%;6;_%: ;FlelitS:;L?ngth Limit at 3m| Margin

(MHz) (H/V) (dBuV) (dB/m) (dBuV/m) (dBpv/m) (dB)

51.950 H 7.1 10.6 17.7 40.0 -22.3
83.420 H 8.8 8.5 17.3 40.0 -22.7
113.990 H 9.9 12.2 22.1 43.5 -21.4
157.740 H 6.3 14.1 20.4 43.5 -23.1
195.880 H 9.2 11.2 20.4 43.5 -23.1
235.660 H 8.6 13.2 21.8 46.0 -24.2
254.250 H 8.5 154 23.9 46.0 -22.1

Remark: Other emissions more than 20dB below thit &ire not reported.
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2.4 Radiated Emission Measurement Data (Con't)
Radiated emission
pursuant to
the requirement of FCC Part 15 subpart B

Environmental condition

Paramete Recorded valt
Ambient temperatu: 29 °C
Relative humidit: 65 %

Detector: Quasi-peak

RBW: 120kHz VBW: 300kHz

Operation Mode: Charging

Testing frequency range: 9kHz to 25GHz

Frequency| Polarity Raetagr';]g 22;622%;6;_%: ;FlelitS:;L?ngth Limit at 3m| Margin

(MHz) (H/V) (dBuV) (dB/m) (dBuV/m) (dBpv/m) (dB)

129.991 H 18.3 14.4 32.7 43.5 -10.9
181.764 Y, 22.1 11.2 33.3 43.5 -10.2
285.992 H 19.6 15.4 35.0 46.0 -11.0
311.994 H 20.8 16.8 37.6 46.0 -8.4
337.988 H 16.4 16.8 33.2 46.0 -12.9
364.000 H 18.6 16.8 35.4 46.0 -10.6
389.984 H 16.1 16.8 32.9 46.0 -13.1

Remark: Other emissions more than 20dB below thit &ire not reported.
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2.4 Radiated Emission Measurement Data (Con't)
Radiated emission
pursuant to
the requirement of FCC Part 15 subpart B

Environmental condition

Paramete Recorded valt
Ambient temperatu: 29 °C
Relative humidit: 65 %

Detector: Quasi-peak

RBW: 120kHz VBW: 300kHz

Operation Mode: Aux-in

Testing frequency range: 9kHz to 25GHz

Frequency| Polarity Raetagr';]g 22;622%;6;_%: ;FlelitS:;L?ngth Limit at 3m| Margin

(MHz) (H/V) (dBuV) (dB/m) (dBuV/m) (dBpv/m) (dB)

121.831 H 8.4 14.4 22.8 43.5 - 20.7
152.060 Y, 12.8 14.1 26.9 43.5 -16.6
181.428 H 27.8 11.2 39.0 43.5 -4.5
181.621 Y, 28.8 11.2 40.0 43.5 -35
215.963 H 8.4 12.0 20.4 43.5 -23.1
290.479 H 15.3 15.4 30.7 46.0 -15.9
292.692 Y 14.4 154 29.8 46.0 -16.2

Remark: Other emissions more than 20dB below thit &ire not reported.
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3 Description of the Line-conducted Test
3.1 Test Procedure

Conducted emissions measurements are investigatealso taken pursuant to the procedures of
ANSI C63.10 — 2013. The EUT was setup as desciibdte procedures, and both lines were
measured.

3.2 Test Result

The EUT is connected to adaptor.

It was found that the EUT met the FCC and RSS reqent.
3.3 Graph and Table of Conducted Emission Measurenm Data

The plots in Appendices A6 show the graph and aat@nducted emission.
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4 Photograph

4.1 Photographs of the Test Setup for Radiated Enggn and Conducted Emission
For electronic filing, the photos are saved witerfame EMOIZBT5 TSup.pdf.

4.2 Photographs of the External and Internal Configrations of the EUT

For electronic filing, the photos are saved witarfame EMOIZBT5 ExPho.pdf and EMOIZBT5
InPho.pdf.
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5 Supplementary document

The following document were submitted by applicamiq for electronic filing, the document are
saved with the following filenames:

Document Filename
ID Label/Location LabelSmp.jpg
Block Diagram BlkDia.pdf
Schematic Diagram Schem.pdf
User Manual UserMan.pdf
Operational Description OpDes.pdf

51 Bandwidth
Bluetooth 3.0:

The plot in Appendices A8 and A10 shows the 20dBdiadth and 99% bandwidth:

Frequency Channel 20dB bandwidth 99% bandwidth
(MHz) (kHz) (kHz)
2402 1128.9 974.0
2440 1128.9 979.0
2480 1128.9 974.0

The plot in Appendices Al11 shows the channel sigaeas minimum 25 kHz or two-third of 20dB
bandwidth of hopping channel.

Frequency Channel spacing | Two-third of 20dB | Minimum bandwidth
(MH2z) (kHz) bandwidth (kHz) (kHz)
2402 994.0 752.6 25
2440 999.0 752.6 25
2480 993.0 752.6 25

The plot in Appendices A12 shows the frequency irapphannel over 75 hopping frequency.

The plot in Appendices A13 shows the fundamentassion is confined in the specified band. It
shows the 20dB bandwidth and band edge meet tBd7A®) and 15.205 requirement.
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Bluetooth 4.0:

The plot in Appendices A13 shows the band edgelfi$ £5.205 restricted band, 15.247(d)
requirement.

The plot in Appendices A9 shows the 6dB bandwidts iminimum 500kHz for frequency channel
2412MHz, 2437MHz and 2462MHz. It fulfils the secti®5.247(a)(2) requirement.

5.2 Hopping sequence

The plot in Appendices A7 shows the hopping seqeé&npseudorandom randomly distributed. Four
example of continuous fundamental frequency hoppattern was as below:

The ' example of fundamental frequency = 2450.092GHz
The 29 example of fundamental frequency = 2479.705GHz
The 3" example of fundamental frequency = 2415.974GHz
The 4" example of fundamental frequency = 2472.948GHz

Result:

Fc1-Fc2=-29.613MHz
Fc 2 - Fc 3 =+63.731MHz
Fc 3-Fc 4 =-56.974MHz

It was found the hopping pattern is pseudorandcamdom.
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5.3 Average on time

The plot in Appendices Al4 shows the average oe fonfrequency hopping channel is within 0.4
seconds.

The calculation for average on time as below:

Average hopping channel = Number of transmitted@al Sweep time
Average on time = Packet on time x Average hoppimannel
Dwell time = Average on time x Total frequencyppong channel x 0.4
Test result:
Frequency Dwell Time Limit Margin
Channel Packet
(MHz) (Seconds) (Seconds) (Seconds)
2402 DH1 0.118 0.4 -0.282
2402 DH3 0.261 0.4 -0.139
2402 DH5 0.274 0.4 -0.126
2440 DH1 0.117 0.4 - 0.283
2440 DH3 0.250 0.4 -0.150
2440 DH5 0.367 0.4 - 0.033
2480 DH1 0.116 0.4 -0.284
2480 DH3 0.259 0.4 -0.141
2480 DH5 0.256 0.4 -0.144

5.4 Power Spectral Density

The plot in Appendices Al4 shows the frequency nkbB412MHz, 2437MHz and 2462MHz were
not excess 8dBm for 3kHz bandwidth. It fulfils thection 15.247(e) requirement.

55 Antenna requirement

Appendices A4 shows the antenna is permanentlgregthand cannot be changed. Therefore it
fulfils the section 15.203 requirement
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6 Appendices

Al Photos of the set-up of Radiated Emissions 5 epag
A2 Photos of the set-up of Conducted Emissions 2 gepa
A3 Photos of External Configurations 3 pages
A4 Photos of Internal Configurations 5 pages
A5 ID Label/Location 1 page
A6 Conducted Emission Measurement Data 2 pages
A7 Hopping sequence 2 pages
A8 20dB bandwidth 2 pages
A9 6dB bandwidth 2 pages
A10  99% bandwidth 4 pages
A1l  Bluetooth Channel Spacing 2 pages
Al2  Bluetooth Hopping Channel 1 page
Al13 Band Edge 6 pages
Al4  Bluetooth Average on time 9 pages
Al5 Power Spectral Density 2 pages
A16  Transmission Power 4 pages
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Al. Photos of the set-up of Radiated Emissions

(Front view, 30MHz — 1GHz)

(Back view, 30MHz — 1GH2z)

Tested by: /& Reviewed by: ? &
[

Mr. LEUNG Shu-kan, Ken Mr. WONG Lap-pong, Andrew
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Al. Photos of the set-up of Radiated Emissions

(Front view, 9KHz — 30MHz)

(Back view, 9KHz — 30MH2z)

Tested by: /& Reviewed by: ? &
[

Mr. LEUNG Shu-kan, Ken Mr. WONG Lap-pong, Andrew
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Al. Photos of the set-up of Radiated Emissions

(front view, 1GHz — 25GHz)

(rear view, 1GHz — 25GHz)

7
Tested by: /& Reviewed by: E &
[&

Mr. LEUNG Shu-kan, Ken Mr. WONG Lap-pong, Andrew
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Al. Photos of the set-up of Radiated Emissions

(front view, Auxi-in)

(rear view, Auxi-in)

Tested by: /1%, Reviewed by: ?&

Mr. LEUNG Shu-kan, Ken Mr. WONG Lap-pong, Andrew
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Al. Photos of the set-up of Radiated Emissions

(front view, Charging)

(rear view, Charging)

Tested by: /& Reviewed by: ? &
[

Mr. LEUNG Shu-kan, Ken Mr. WONG Lap-pong, Andrew
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A2 Photos of the set-up of Conducted Emission

(front view)

(rear view)

Tested by: /éc, Reviewed by: ?/K

Mr. LEUNG Shu-kan, Ken Mr. WONG Lap-pong, Andrew
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A2 Photos of the set-up of Conducted Emission

(side view)

Tested by: /1%, Reviewed by: ?&

Mr. LEUNG Shu-kan, Ken Mr. WONG Lap-pong, Andrew
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A3. Photos of External Configurations

External Configuration 1

External Configuration 2

Tested by: /& Reviewed by: Q &
[

Mr. LEUNG Shu-kan, Ken Mr. WONG Lap-pong, Andrew
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A3. Photos of External Configurations

External Configuration 3

External Configuration 4

Tested by: /1%, Reviewed by: ?&

Mr. LEUNG Shu-kan, Ken Mr. WONG Lap-pong, Andrew
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A3. Photos of External Configurations

External Configuration 5

Tested by: /& Reviewed by: ? &
[

Mr. LEUNG Shu-kan, Ken Mr. WONG Lap-pong, Andrew
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A4, Photos of Internal Configurations

5 HHOWE " FiRes THKLEMM 2ECTD
530000 sl

Internal Configuration 1

Internal Configuration 2

Tested by: /1%, Reviewed by: ?&

Mr. LEUNG Shu-kan, Ken Mr. WONG Lap-pong, Andrew
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A4, Photos of Internal Configurations

Internal Configuration 3

Internal Configuration 4

Tested by: /1%, Reviewed by: ?&

Mr. LEUNG Shu-kan, Ken Mr. WONG Lap-pong, Andrew
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A4, Photos of Internal Configurations

Internal Configuration 5

Internal Configuration 6

Tested by: /1%/ Reviewed by: ?&

Mr. LEUNG Shu-kan, Ken Mr. WONG Lap-pong, Andrew
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A4, Photos of Internal Configurations

Internal Configuration 7

Internal Configuration 8

Tested by: /1%, Reviewed by: ?&

Mr. LEUNG Shu-kan, Ken Mr. WONG Lap-pong, Andrew
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A4, Photos of Internal Configurations

EUT Antenna

Tested by: /1%, Reviewed by: ?&

Mr. LEUNG Shu-kan, Ken Mr. WONG Lap-pong, Andrew
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Ab. ID Label / Location

ID Label 1

Tested by: /& Reviewed by: ? &
[

Mr. LEUNG Shu-kan, Ken Mr. WONG Lap-pong, Andrew
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A6 Conducted Emission Measurement Date

REW 9 kHz
MT 1 =
Att 10 4dB AUTCO FPREAMP OFF

dBpv

a0 1 MH=z 10 MH=z
50
SGL
[CLRWR | -
2 av [Teglop
CLRWR | =0 TDF
\ |
\
RasTvrAY
| 50 N N
IH_ Il . ! AN
. WI— \
+
b N
-0
-10
150 kH=z 30 MH=z
A . - i\)
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A6 Conducted Emission Measurement Date
EDIT PEAE LIST (Final Measurement Results)

Tracel: FCC-QF

TraceZ: FCC-AV

Trace3: —-—=

TRACE FREQUENCY LEVEL dBnv DELTA LIMIT dB

1 o©Quasi Peak 217.5 kH=z 47 .99 I gnd -14.51
2 Average 231 kH=z 32.50 N gnd -15.50
2 Average 334.5 kH=z 26.30 N gnd -23.03
1 Quasi Peak 348 kH=z 42 .82 N gnd -16.18
2 Average 554 kH=z 25.93 N gnd -20.086
1 Quasi FPeak 581 kH=z 37.25 N gnd -18.74
1 Quasi FPeak 1.02¢e5 MH=Z 35.590 L1 gnd —-20.095
2 Average 1.0265 MH= 25.50 N gnd -20.49
1 Quasi Peak 1.3595 MH=z 34.34 L1 gnd -21.65
2 Average 1.373 MH=z 23 .60 N gnd —-22.3959
2 Average 2.2775 MH=z 22.59 N gnd -23.41
1 Quasi FPeak Z2.516 MH=z 29.82 L1 gnd -26.17
2 Average 3.65 MH=zZ 21.43 N gnd -24.56
1 Quasi FPeak 4.2035 MH=z 27 .17 N gnd —-28.82
2 Average 10.1438 MH= 18.50 L1 gnd -31.45
1 Quasi FPeak 10.3055 MH=z 31.35 N gnd -Z28.64
1 Quasi Peak 17.465%5 MH=zZ 47 .85 N gnd -12.14
2 Average 17.6585 MH=z 37.08 N gnd -12.91
1 Quasi FPeak 17.87 MH=z 48.20 N gnd -11.75
2 Average 18.0275 MH=z 36.92 N gnd -13.08

7
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AT. Hopping sequence

Spectrum Spectrum 2 (%) Bs?
Ref Level 107.00 dBuv/m @ RBW (CISPR) 1 MHz

o Att 10dB @ SWT 100 ms @ VBW 3 MHz  Mode Auto Swesp
SGL TDF

® 1Pk Max

MI[1] 80.62 dBpV/m)

100 dBp/in 2.4500920 GHz|

90 gepvfm:

20 deuv/m

70 depvim

60 deuyim \

50 dBvim ]

40 depvim 1y
%WMMM&MWMMM&MMW sl

20 dByv/m

10 dBuv/m
Start 2.4 GHz 1001 pts

Stop 2.4835 GHz
—

- ]

| Ready LU 4

1% example of fundamental frequency

Spectrum Spectrum 2 (%) Bs?
Ref Level 107.00 dBuv/m @ RBW (CISPR) 1 MHz

o Att 10dB @ SWT 100 ms @ VBW 3 MHz  Mode Auto Swesp
SGL TDF

® 1Pk Max

MI[1] 85.30 dBpV/m)

100 dBp/in 2.4797050 GHz|

90 gepvfm:

;
0 dBuv/m A

70 depvim ‘

J
60 deuyim

50 dBvim

40 dByv/m-| |

20 dBpv/m:
10 dBuv/m
Start 2.4 GHz 1001 pts Stop 2.4835 GHz
m—
- 1
Read
T ) Aty LU 4

2" example of fundamental frequency
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AT. Hopping sequence

Spectrum Spectrum 2 € Bs?
Ref Level 107.00 dBuv/m @ RBW (CISPR) 1 MHz

o Att 10dB @ SWT 100 ms @ VBW 3 MHz  Mode Auto Swesp
SGL TDF

® 1Pk Max

MI[1] 68.16 dBpV/m)
100 dBp/in 2.4159740 GHz|

90 gepvfm:

20 deuv/m

70 deim a

60 dBp/m t

{

40 dBpvim
WMMM iAot ol b b,

50 dBvim:

20 depvim
10 dBuv/m
Start 2.4 GHz 1001 pts Stop 2.4835 GHz
- ey A
J 7 Ready  HNMNRNAY Wk P

3% example of fundamental frequency

Spectrum

=)

Ref Level 107.00 dBpv/m @ RBW (CISPR) 1 MHz

o Att 10de @ SWT 100 ms @ VBW IMHz  Mode Auto Sweep
SGL TDF
(@ 1Pk 1Max
M1[1] 84.51 dBpv/m)
100 dB v 2.4729480 GH2|
20 dByv/m

80 deu/m i

70 deuv/m

|
|

50 dBni/m

40 dBpv/m: l J

s ) Bl il ! M&mw»-«mw JJ"‘LMN‘LMP_‘«

20 dBpv/m:

10 dBuvfm

Start 2.4 GHz LTS ——
i ) Ready HHMHNRNE S

4™ example of fundamental frequency
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A8. 20dB bandwidth

Spectrum | Spectru =
Ref Level 117.00 depV/m w RBW 100 kHz
o Att 20dB @ SWT 100 ms @ VBW 300 kHz Mode suto Sweep
TOF
(@ 1Pk 1Max
Mi[1] 85.16 dBpV/m)
110 dBpv/ 2.40191010 GHz
ndg 20.00 dB
100 dBp/f Bw 1.128900000 MHz
Q factor 2127.7
90 dBpV/m: e
X
80 deyvm- T
\\.
70 dBv/m 7 "\T{
60 dBpvim
S0 deuvim: 7 \\
P M‘w
40 i -
A
AP st S W
30 depvm
20 dByV/m
CF 2.402 GHz 1001 pts Span 5.0 MHz
Marker
Type | Ref | Tre | Stimulus | Response | Function | Function Result |
M1| | i 2.4019101 GHz 85.16 dEyv/m ndB down 1.1289 MHz
Ti| | L 2.4013007 GHz 65.10 dBp¥/m ndg 20,00 dB
T2 1 2,4024296 GHz 65.33 dBpv/m Q factor 2127.7
, = T
[ Jil | tMeasuring...  EEANNNARD T %

Lower channel (Bluetooth 3.0)

Spectrum Spectrum 2 (%) Bs?
Ref Level 117.00 dBuY/m @ RBW 100 kHz

| Att 20 dB @ SWT 100 ms @ VBW 300 kHz Mode auto Sweep
TDF

@ LPK Max

Mi[1] 88.86 dBpY/m|
110 dBpv/, 2.43991510 GHz
ndp 20.00 dB
100 dBp/ By 1.128900000 MHz
Q factor 2161.4

90 depv/im X

80 dBpv/m

70 depyim

60 depv/m:

%
50 dBpvim: 'r/ \‘

 ho eIty #W‘ﬁ‘" WWW‘\W»’FVQ
30 dewvim

IV, 18

20 dByvf
CF 2.44 GHz 1001 pts Span 5.0 MHz
Marker
Type | Ref | Tre | Stimulus | Response | Function | Function Result
M1| | 1 2.4399151 GHz 88.86 dBpy/m ndB down 1.1289 MHz |
Ti| | L 2.4393007 GHz 68.67 dBpv/m ndb 20.00 dB
i) 2.4404296 GHz 69,14 depv/m Q factor 2161.4

& ” — ]
l T | Measuring...  WULMRRALE W 4

Middle channel (Bluetooth 3.0)
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A8. 20dB bandwidth

Spectrum Spectrum 2 € &2
Ref Level 117.00 depV/m w RBW 100 kHz
lo Att 20dB @ SWT 100 ms @ VBW 300kHz Mode Auto Sweep
TOF
(@ 1Pk 1Max
| Mi[1] 90.67 dBpV/m
110 dBpv/ 2.47990510 GHz
ndg 20.00 dB
100 dBp/f Bw 1.128900000 MHz
M1 Q factor 2196.8
90 dBuv/m /“1 %
0 depym s =
T3 e
70 dBpiv/m /‘ H\
60 dBpvim 3
50 dBuv/m = e 5
i wif o
el TR gt Lyl
30 dByvm
20 dByV/m:
CF 2.48 GHz 1001 pts Span 5.0 MHz
Marker
Type | Ref | Tre | Stimulus | Response | Function | Function Result
M| 1 2,4700051 GHz | 90.67 degv/m ndE down 1.1289 MHz
Ti| | L 2,4792057 GHz 70.42 dBpv/m ndg 20,00 dB
T2| 1 2,4804246 GHz 70,78 dBpvim Q factor 2196.8
- —
L I ]': ] Measuring... WRNANNAND P

Higher channel (Bluetooth 3.0)
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A9. 6dB bandwidth

Date : 08 Jul 2016

Spectrum | Spectru Bé?
Ref Level 117.00 depV/m w RBW 100 kHz
lo Att 20dB @ SWT 100 ms @ VBW 300kHz Mode Auto Sweep
TOF
(@ 1Pk 1Max
Mi[1] 85.95 dBpV/m)
110 dBpv/ 2.40160440 GHz
ndg 6.00 dB
100 dBp/r Bw 535.500000000 kHz
Q factor 4485.1
90 dEpvim: -f-
l/t\wv/ﬁ‘_'\v L.
80 deuv/m:
e
70 dBv/m —
|
| E01 CB T
S —
50 dBuv/m
40 dByv/m
30 dByvm
20 dByV/m
CF 2.402 GHz 1001 pts Span 2.0 MHz
Marker
Type | Ref | Tre | Stimulus | Response | Function | Function Result
M1 [ 1T 2.4016044 GHz __ 85.95 degv/m ndE down 535.5 kHz
Ti| | L 2.4015205 GHz 70,90 dBpY/m ndg 6.00 dB
T2 1 2,4020559 GHz 79.97 dBpV/m Q factor 44851
[ Jid | Measuring..  WUNMNRALE ik P
Lower channel (Bluetooth 4.0)
Spectrum S (x) BV]’J]
Ref Level 117.00 dBpv/m @ RBW 100 kHz
| Att 20 dB @ SWT 100 ms @ VBW 300 kHz Mode suto Sweep
TOF
@ LPK Max
Mi[1] 89.92 dBpV/m)
110 dBpv/, 2.43960440 GHz
ndp 6.00 dB
100 dBp/ By 537.500000000 kHz
R Q factor 4539.1
90 dBpv/m /3;/ T e {‘—\&
80 dByiv/m =
r
70 depyim
e |
Hh/m
|
50 dByv/m
40 dByv/m
30 dewvim
20 dByvfT
CF 2.44 GHz 1001 pts Span 2.0 MHz
Marker
Type | Ref | Tre | Stimulus | Response | Function | Function Result
M1 [ 2.4356044 GHz 85.52 depv/m ndB down 537.5 kHz ||
T1| | 2.4385185 GHz 83.87 depv/m nde 6.00 dB
T2| | =T 2.4400559 GHz 83.93 depv/m Q factor 4539.1
- - — — ]
[ bid T reasuring...  @HOMNANND WA 4
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Middle channel (Bluetooth 4.0)
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A9. 6dB bandwidth

Spectrum Spectrum 2 € &2
Ref Level 117.00 depV/m w RBW 100 kHz
lo Att 20dB @ SWT 100 ms @ VBW 300kHz Mode Auto Sweep
TOF
(@ 1Pk 1Max
Mi[1] 91.95 dBpV/m)
110 dBpv/ 2.47960440 GHz
ndg 6.00 dB
100 dBp/r 7 Bw 537.500000000 kHz
3 Q factor 4613.5
p ETI =
90 dBuvim : - 32
Tm———
20 deyv/m o —
-t
r
70 depvim
e
60 dByv/m =
50 dBuv/m
40 dByv/m
30 dByvm
20 dByV/m:
CF 2.48 GHz 1001 pts Span 2.0 MHz
Marker
Type | Ref | Tre | Stimulus | Response | Function | Function Result
M1 1 2.4706044 GHz 91,95 degv/m ndE down 537.5 kHz
Ti| | L 2.4795165 GHz 85.89 depVv/m ndg 6.00 dB
T2| 1 2,4200530 GHz 85,76 dBpV/m Q factor 46135
L M ] Measuring... WHAMNRNLD i P

Higher channel (Bluetooth 4.0)
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A10. 99% bandwidth

Spectrum Spectrum 2 & =
Ref Level 117.00 depV/m w RBW 100 kHz
lo Att 20dB @ SWT 100 ms @ VBW 300kHz Mode Auto Sweep
TOF
(@ 1Pk 1Max
M1[1] 85.19 dBpv/m
110 dBvim 2.40191010 GHY
Occ By 974.025974026 kHz|
100 dBpv/m
90 dByv/m +
x|
20 deuv/m b
/
i g2
70 dBuv/m s
4 N
0 deyavim f]
50 dBpv/m / \
J"’"" »—f W”"\\
40 dBgv/m WF'V:
i e M
JJJM,MM AL LTSN |
20 dBpvim
CF 2.402 GHz 1001 pts Span 5.0 MHz
Jil | tMeasuring...  WUNMHNAED @ e

Lower channel (Bluetooth 3.0)

Spectrum Spectrum 2 (%) Bs?
Ref Level 117.00 deuv/m @ RBW 100 kHz
| Att 20 dB @ SWT 100 ms @ VBW 300 kHz Mode suto Sweep
TDF
® 1Pk Max
MI[1] 88.85 dBpv/m
110 dBpv/m 2,43991010 GHz|
Occ Bw 979.020979021 kHz|
100 dBpv/m
Mi
90 dBuvV/m: /..n-k‘..
80 dByv/m . \
T2 Sre
il L4
70 deuyim f
/ b
60 dBuv/m: T
S \
50 dBpv/m: el e
W-{m le g MM Ay
v 'l il liu W MM
30 dBpv/m:
20 deuv/m:
CF 2.44 GHz 1001 pts Span 5.0 MHz
—_—
" . 1
Did T reasuring...  @EOMNANNY WA 4

Middle channel (Bluetooth 3.0)
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A10. 99% bandwidth

Spectrum Spectrum 2 a9 :%v:
Ref Level 117.00 depV/m w RBW 100 kHz

| Att 20 dB @ SWT 100 ms @ VBW 300 kHz Mode suto Sweep
TOF

® 1Pk Max

M1[1] 90.66 dBpY/m)
2.47991010 GH
Oce By 974.025974026 kHz]

110 dBpv/m

100 dBpv/

90 deu/m e

20 deuvim TT z
7 _
70 dByiv/m 5

60 dByvjm /

50 dBuvm 0 L

P BT T st

30 dByv/m

20 dBpvim
CF 2.48 GHz 1001 pts

Span 5.0 MHz
M | Measuring...  MENANRNND P

Higher channel (Bluetooth 3.0)
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A10. 99% bandwidth

Spectrum

=)

Ref Level 117.00 depV/m w RBW 100 kHz

| Att 20 dB @ SWT 100 ms @ VBW 300 kHz Mode suto Sweep
TOF

® 1Pk Max

Mi[1] 86,07 dBpV/m
110 dBuv/m 2.40160540 GHZ
Occ By 1.113886114 MHZ]

100 dBpv/

90 depvim

20 deuv/m

12
i / R
70 depvjm

60 deim

i \
,_,./H.-/V
50 st .
T e sl
40 dBpv/m
30 dBpvfm:
20 dBpvfm:
i3 i 1001 pts Span 5.0 MHz
- "
i | Measuring...  WURRARELD 6 V]

Lower channel (Bluetooth 4.0)

Spectrum Spectrum 2 (%) Bs?
Ref Level 117.00 dBuY/m @ RBW 100 kHz

| Att 20 dB @ SWT 100 ms @ VBW 300 kHz Mode auto Sweep
TDF

® 1Pk Max

MI[1] 89,88 dBpPV/m
110 dBpv/m 2.43960540 GHZ]
Occ By 1.113886114 MHz]

100 dBpv/m

(38
k 4

R g
a0 dem K’\

T3
70 deuyim Iy \

90 dBuv/m

0 dByvm

i i)
st G s

40 dByv/m

30 dBv/m

20 deuv/m:
CF 2.44 GHz 1001 pts

Span 5.0 MHz

Did T Measurin N ) .
J 11 [ /Z

Middle channel (Bluetooth 4.0)
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A10. 99% bandwidth

Spectrum yectrum 2 a9

oo
i v
Ref Level 117.00 depV/m w RBW 100 kHz

| Att 20 dB @ SWT 100 ms @ VBW 300 kHz Mode suto Sweep
TOF

® 1Pk Max

M1[1] 91.87 dBpv/m)
2.47960040 GH
Oce By 1.113886114 MHZ]

110 dBpv/m

100 dBpv/

90 depvim

20 deuv/m

}; {
70 depvjm =

60 dByvim

| [Ty | s |
50 dByv/m i

40 dBpv/m

30 dByv/m

20 dBpvim
CF 2.48 GHz 1001 pts

Span 5.0 MHz
M | Measuring...  MENANRNND P

Higher channel (Bluetooth 4.0)
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All. Bluetooth Channel Spacing

Spectrum Spectrum 2 (%) Bs?
Ref Level 117.00 dBuY/m @ RBW 100 kHz
o Att 20dB @ BWT 100ms @ VBW 300kHz Maode Auto Sweep
TOF
@ 1Pk Max
D2[1] 0.45 dB
110 dBivim 994.00 kHz]
M1[1] 85.50 dBpv/m
2.40191560 GHz
100 dBpv/m
90 dBuv/m T [
/M'!“‘\ Wil KN ,/“-‘“
80 dByv/m r/ T = it //’
X N Y g
70 dBuvm /, kil it N,
60 dByvym v
50 dBpv/m /K
T
30 dBpvm
20 deuv/m:
Start 2.4 GHz 1001 pts Stop 2.405 GHz
Dil | measuring...  EEAMHNNND ety o

CHO0O0-CHO1 (Bluetooth 3.0)

Spectrum Spectrum 2 (%) Bs?
Ref Level 117.00 dBuY/m @ RBW 100 kHz

| Att 20 dB @ SWT 100 ms @ VBW 300 kHz Mode auto Sweep
TDF

® 1Pk Max

D2[1] 0.43 dB
110 dBpv/m 995.00 kHz|
M1[1] 88.66 dBpV/m)

2.43991260 GHz

100 dBpv/m

20 c:/apymm V\ ] /.-W;v\ ——

aﬁ/ | N a \
dBp/m
& %y Fa S
v e T 3

70 deuyim

0 dByvm

50 dByv/m

40 dByv/m

30 dBv/m

20 deuv/m:
Start 2.4385 GHz 1001 pts Stop 2.4425 GHz
—
" . 1
M
) easuring [ CERLEEE N S

CH39-CH40 (Bluetooth 3.0)
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Al2. Bluetooth Hopping Channel
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Al13. Band Edge
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Al13. Band Edge
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Al13. Band Edge
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Al13. Band Edge
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Al13. Band Edge
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Al13. Band Edge
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Al4. Bluetooth Average On Time
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Al4. Bluetooth Average On Time
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Al4. Bluetooth Average On Time
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Al4. Bluetooth Average On Time

Channel: Middle
Packet: DH3
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