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No.: MH192393

Applicant: Wolf Steel Ltd.
24 Napoleon Road, Barrie, Ontario, Canada
Manufacturer: Dong Guan Q&S Electronic Manufacturing Company
Limited

Yin Shan Industrial District, Fu Gang Village, XaMang
West Road, Qing Xi Town, Dongguan City, Guang Dong
Province, China

Description of Sample(s): Submitted sample(s) said to be
Product: Bluetooth Controller
Brand Name: Napoleon
Model Number:  W190-0090
FCC ID: VA8W190-0090

Date Sample(s) Received:  2016-02-18
Date Tested: 2016-03-10 to 2016-03-18

Investigation Requested: Perform ElectroMagnetic Interference measurement in
accordance with FCC 47CFR [Codes of Federal Raguokit
Part 15: 2015 and ANSI C63.10: 2013 for FCC Ceudiiion.

Conclusion(s): The submitted product COMPLIED with the requirenseoit
Federal Communications Commission [FCC] Rules and
Regulations Part 15. The tests were performedc¢oraance
with the standards described above and on Sectibim 2his
Test Report.

Remark(s): Bluetooth DTS (GFSK)

Dr. LEE Kam Chuen
Authorized Signatory
ElectroMagnetic Compatibility Department
For and on behalf of
The Hong Kong Standards and Testing Centre Ltd

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

This report shall not be reproduced unless with prior written approval from the Hong Kong Standards and Testing Centre Ltd.
For full text of “Conditions of Issuance of Test Report”, please refer to overleaf or refer to the website of Homepage.
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Test Laboratory

The Hong Kong Standards and Testing Centre Ltd.
EMC Laboratory

10 Dai Wang Street, Taipo Industrial Estate

New Territories, Hong Kong

Telephone:
Fax:

852 2666 1888
852 2664 4353

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

Product:
Manufacture

Bluetooth Controller

Page 3 of 38

r: Dong Guan Q&S Electronic ManufagetgrCompany Limited
Yin Shan Industrial District, Fu Gang Village, X@Mang
West Road, Qing Xi Town, Dongguan City, Guang Dong

Province, China

Brand Name: Napoleon
Model Number: W190-0090

Rating:

Description

3vd.c. (“AA” battery*2)

of EUT Operation

The Equipment Under Test (EUT) is a Bluetooth @alldr, modulation by IC; and type of
modulation used is frequency hopping speed spedttadulation.
A test software used to set the applicable changefsvare version: BlueTool v1.6.0.5.

Date of Order

2016-02-18
Submitted Sa
1 Sample

Test Duration

mple(s):

2016-03-10 to 2016-03-18

Country of Origin

China

The Hong Kong Standards and Testing Centre Ltd.

10 Dai Wang Street, Taipo Industrial Estate, N.T., Hong Kong
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1.7 RF Module Details

Module Model Number: BT4GMD-Q25P
Module FCC ID: N/A

Module Transmission Type: Bluetooth 4.0
Modulation: GFSK

Data Rates: 1Mbps

Frequency Range: 2400-2483.5MHz
Carrier Frequencies: 2402MHz — 2480MHz

Module Specification (specification provided by ragacturer)
1.8 Antenna Details

Antenna Type: PCB antenna
Antenna Gain: 0.9dBi

1.9 Channel List

Channel Frequency (MHz) Channel Frequency (MHz)
0 2402 20 2442
1 2404 21 2444
2 2406 22 2446
3 2408 23 2448
4 2410 24 2450
5 2412 25 2452
6 2414 26 2454
7 2416 27 2456
8 2418 28 2458
9 2420 29 2460
10 2422 30 2462
11 2424 31 2464
12 2426 32 2466
13 2428 33 2468
14 2430 34 2470
15 2432 35 2472
16 2434 36 2474
17 2436 37 2476
18 2438 38 2478
19 2440 39 2480

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

Perform Electromagnetic Interference measuremergtscordance with FCC 47CFR [Codes of

Federal Regulations] Part 15: 2015 RegulationsA8l C63.10:2013 for FCC Certification.
2.2 Test Standards and Results Summary Tables

EMISSION
Results Summary
Test Condition Test Requirement Test Method Clags/ Test Result
Severity | Pass Fail N/4
Maximum Peak Output FCC 47CFR ANSI C63.10: 2013 |  N/A X 0O 0O
Power 15.247(b)(3)
Radiated Spurious FCC 47CFR 15.209| ANSI C63.10: 2013 N/A D O O
Emissions
AC Mains Conducted FCC 47CFR 15.207| ANSI C63.10: 2013| N/A O 0O X
Emissions
Power Spectral Density FCC 47CFR ANSI C63.10: 2013 N/A X [l O
15.247(e)
6dB Bandwidth FCC 47CFR ANSI C63.10: 2013 | N/A X 0O 0O
15.247(a)(2)

Band Edge Emissions FCC 47CFR ANSI C63.10: 2013 N/A X [l O
(Radiated) 15.247(d)
Antenna requirement FCC 47CFR 15.203 N/A NAl X | N
RF Exposure FCC 47CFR 15.247(i N/A NA [ X O O

Note: N/A - Not Applicable

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

Tel: (852) 2666 1888 Fax: (852) 2664 4353 Homepage: www.hkstc.org E-mail: hkstc@hkstc.org

This report shall not be reproduced unless with prior written approval from The Hong Kong Standards and Testing Centre Ltd.
For Conditions of Issuance of this test report, please refer to the overleaf or Homepage



7

STC Test Report

Date: 2016-03-18 Page 6 of 38
No.: MH192393

3.0 Test Results
3.1 Emission

3.1.1  Maximum Peak Output Power

Test Requirement: FCC 47CFR 15.247(b)(3)
Test Method: ANSI C63.10: 2013

Test Date: 2016-03-10

Mode of Operation: Bluetooth DTS Tx mode

Test Method:

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

Test Setup:

EUT Attenuato Spectrum Analyzer

Note: a temporary antenna connector was solderttetBRF output.

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

For Digital Transmission systems in 2400-2483.5 MBénd: 1 Watt (30dBm)

Results of BT DTS Tx Mode (2402MHz to 2480MHz) : Pss (TX Unit) (GFSK)
Maximum conducted output power

Channel Frequency(MHz) Output Power(Watt)
0 2402 0.000400
19 2440 0.000376
39 2480 0.000357

30MHz to 1GHz 1.7dB

Calculated measurement uncertainty :
1GHz to 26GHz 1.7dB

The Hong Kong Standards and Testing Centre Ltd.
10 Dai Wang Street, Taipo Industrial Estate, N.T., Hong Kong
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Test plot of Maximum Peak Conducted Output Powet

Bluetooth Communication mode (BT DTS-GFSK, 2402MHz)
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Bluetooth Communication mode (BT DTS-GFSK, 2440MHz)
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Bluetooth Communication mode (BT DTS-GFSK, 2480MHz)
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3.1.2 Radiated Emissions

Test Requirement: FCC 47CFR 15.209

Test Method: ANSI C63.10:2013

Test Date: 2016-03-11 to 2016-03-18

Mode of Operation: Tx mode / Bluetooth Communizatnode (GFSK)

Test Method:

For emission measurements at or below 1 GHz, thgplsawas placed 0.8m above the ground plane of
semi-anechoic Chamber*. For emission measureméntgeal GHz, the sample was placed 1.5m above
the ground plane of semi-anechoic Chamber*. Measeinés in both horizontal and vertical polarities
were performed. During the test, each emission magimized by: having the EUT continuously
working, investigated all operating modes, rotaabdut all 3 axis (X, Y & Z) and considered typical
configuration to obtain worst position, manipulgtimterconnecting cables, rotating turntable, vagyi
antenna height from 1m to 4m in both horizontal wedical polarizations. The emissions worst-cage a
shown in Test Results of the following pages.

*  Semi-Anechoic chamber located on the G/F of ThegHikang Standards and Testing Centre Ltd.
with a metal ground plane filed with the FCC purdgutb section 2.948 of the FCC rules, with
Registration Number:; 607756.

Test Setup:

Senu-Anschoie Chamber

[ ]

Computer

Distance = 3m

rF
L

1 Measurement

| .
EUT Tum-table | Receiver

Ground Plane

- Absorbers placed on top of the ground plane are for measwements above 1000MHz only.
- Measurements between 20MHz to 10000 Hz made with Bi-log antennzs, above 1000 EHz hon antennas are wsed,
9kH= to I00MHz loop anfenmas are usad,
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Limits for Radiated Emissions [FCC 47 CFR 15.247 Glss B]:

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

The emission limits shown in the above table as=tdan measurement employing a CISPR quasi-peakatedec
above 1000MHz are based on measurements emplayiagesiage detector.

Result of Tx mode (2402.0 MHz) (GFSK) (9kHz — 30MHz Pass

Field Strength of Spurious Emissions
Peak Value
Frequency | Measured| Correction Field Field Limit E-Field
Level Factor Strength Strength Polarity
MHz dBuVv dB/m dBuV/m uV/m uV/m
Emissions detected are more than 20 dB below the BXLimits
Result of Tx mode (2402.0 MHz) (GFSK) (Above 1GHz)Pass
Field Strength of Spurious Emissions
Peak Value
Frequency | Measured| Correction Field Limit Margin E-Field
Level @3m| Factor Strength @3m Polarity
MHz dBuVv dB/m dBuV/m dBuV/m dBuV/m
4804.0 13.7 41.5 55.2 74.0 18.8 Vertica
4804.0 12.5 42.4 54.9 74.0 19.1 Horizonfal
7206.0 10.2 45.1 55.3 74.0 18.7 Vertica
7206.0 8.6 46.2 54.8 74.0 19.2 Horizontal
9608.0 7.2 48.0 55.2 74.0 18.8 Vertica
9608.0 6.5 48.8 55.3 74.0 18.7 Horizontal
12010.0 4.3 51.8 56.1 74.0 17.9 Vertica
12010.0 3.4 52.4 55.8 74.0 18.2 Horizonftal

The Hong Kong Standards and Testing Centre Ltd.
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Field Strength of Spurious Emissions
Average Value
Frequency | Measured| Correction Field Limit Margin E-Field
Level @3m Factor Strength @3m Polarity
MHz dBuVv dB/m dBpV/m dBpV/m dBpV/m
4804.0 -3.0 41.5 38.5 54.0 15.5 Vertica
4804.0 -4.2 42.4 38.2 54.0 15.8 Horizontpl
7206.0 -6.0 45.1 39.1 54.0 14.9 Vertica
7206.0 -7.6 46.2 38.6 54.0 15.4 Horizontgl
9608.0 -9.2 48.0 38.8 54.0 15.2 Vertica
9608.0 -9.6 48.8 39.2 54.0 14.8 Horizontgl
12010.0 -12.3 51.8 39.5 54.0 14.5 Vertica)
12010.0 -13.5 52.4 38.9 54.0 15.1 Horizonfal
Result of Tx mode (2440.0 MHz) (GFSK) (9kHz — 30MHz Pass
Field Strength of Spurious Emissions
Peak Value
Frequency | Measured| Correction Field Field Limit E-Field
Level Factor Strength Strength Polarity
MHz dBuv dB/m dBuV/m uV/m uV/m
Emissions detected are more than 20 dB below the EXLimits
Result of Tx mode (2440.0 MHz) (GFSK) (Above 1GHz)Pass
Field Strength of Spurious Emissions
Peak Value
Frequency | Measured| Correction Field Limit Margin E-Field
Level @3m| Factor Strength @3m Polarity
MHz dBuVv dB/m dBuV/m dBuV/m dBuV/m
4880.0 12.7 41.6 54.3 74.0 19.7 Vertica
4880.0 12.1 42.5 54.6 74.0 194 Horizonfal
7320.0 1.9 53.2 55.1 74.0 18.9 Vertica
7320.0 9.0 46.3 55.3 74.0 18.7 Horizontal
9760.0 7.2 48.1 55.3 74.0 18.7 Vertica
9760.0 6.2 48.9 55.1 74.0 18.9 Horizontal
12200.0 4.0 51.6 55.6 74.0 18.4 Vertica
12200.0 3.5 52.5 56.0 74.0 18.0 Horizonftal

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

This report shall not be reproduced unless with prior written approval from The Hong Kong Standards and Testing Centre Ltd.
For Conditions of Issuance of this test report, please refer to the overleaf or Homepage



Date: 2016-03-18
No.: MH192393

7

STC Test Report

Page 14 of 38

Field Strength of Spurious Emissions
Average Value
Frequency | Measured| Correction Field Limit Margin E-Field
Level @3m Factor Strength @3m Polarity
MHz dBuVv dB/m dBpV/m dBpV/m dBpV/m
4880.0 -3.5 41.6 38.1 54.0 15.9 Vertical
4880.0 -4.4 42.5 38.1 54.0 15.9 Horizontal
7320.0 -6.1 45.2 39.1 54.0 14.9 Vertical
7320.0 -7.6 46.3 38.7 54.0 15.3 Horizontal
9760.0 -8.9 48.1 39.2 54.0 14.8 Vertica
9760.0 -10.1 48.9 38.8 54.0 15.2 Horizontal
12200.0 -12.3 51.6 39.3 54.0 14.7 Vertical
12200.0 -12.8 52.5 39.7 54.0 14.3 Horizon{al
Result of Tx mode (2480.0 MHz) (GFSK) (9kHz — 30MHz Pass
Field Strength of Spurious Emissions
Peak Value
Frequency | Measured| Correction Field Field Limit E-Field
Level Factor Strength Strength Polarity
MHz dBuV dB/m dBuV/m uV/m uV/m
Emissions detected are more than 20 dB below the BELimits
Result of Tx mode (2480.0 MHz) (GFSK) (Above 1GHzpPass
Field Strength of Spurious Emissions
Peak Value
Frequency | Measured| Correction Field Limit Margin E-Field
Level @3m Factor Strength @3m Polarity
MHz dBuVv dB/m dBpV/m dBpV/m dBpV/m
4960.0 12.7 41.4 54.1 74.0 19.9 Vertica
4960.0 11.6 42.7 54.3 74.0 19.7 Horizontal
7440.0 9.6 45.6 55.2 74.0 18.8 Vertica
7440.0 8.9 46.5 55.4 74.0 18.6 Horizontal
9920.0 6.9 48.6 55.5 74.0 18.5 Vertica
9920.0 5.5 49.7 55.2 74.0 18.8 Horizontal
12400.0 4.4 51.7 56.1 74.0 17.9 Vertica
12400.0 3.1 52.7 55.8 74.0 18.2 Horizontal
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Field Strength of Spurious Emissions
Average Value
Frequency | Measured| Correction Field Limit Margin E-Field
Level @3m Factor Strength @3m Polarity
MHz dBuVv dB/m dBpV/m dBpV/m dBpV/m
4960.0 -3.2 41.4 38.2 54.0 15.8 Vertical
4960.0 -4.2 42.7 38.5 54.0 15.5 Horizontal
7440.0 -6.6 45.6 39.0 54.0 15.0 Vertical
7440.0 -7.2 46.5 39.3 54.0 14.7 Horizontal
9920.0 -8.9 48.6 39.7 54.0 14.3 Vertical
9920.0 -10.5 49.7 39.2 54.0 14.8 Horizontal
12400.0 -11.4 51.7 40.3 54.0 13.7 Vertica)
12400.0 -12.9 52.7 39.8 54.0 14.2 Horizon{al
Remarks:

No additional spurious emissions found between stiveernal used/generated frequency and 30 MHz
*  Denotes restricted band of operation.

Measurements were made using a peak detector.edigsion less than 1000MHz and falling

within the restricted bands of FCC Rules Part 1&i8e 15.205 and the limits of FCC Rules Part
15 Section 15.209 were applied.

Correction Factor included Antenna Factor and Calttienuation.

Calculated measurement uncertainty (9kHz-30MHZX)dB.
(30MHz -1GHz): 4.9dB
(1GHz -6GHz): 4.02dB

(6GHz -26.5GHz): 4.03dB
Emissions in the vertical and horizontal polariaas have been investigated and the worst-case test
results are recorded in this report.
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Limits for Radiated Emissions [FCC 47 CFR 15.209 @ss B]:

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

The emission limits shown in the above table as=tdan measurement employing a CISPR quasi-peakatetec
above 1000MHz are based on measurements emplayiagesiage detector.

Result of Bluetooth Communication mode (2402.0 MHZ)30MHz — 1GHz): Pass
Please refer to the following table for result dsta
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Result of Bluetooth Communication mode (2402.0 MHzY30MHz — 1GHz): Pass

Radiated Emissions
Quasi-Peak
Emission E-Field Level Limit Level Limit
Frequency Polarity @3m @3m @3m @3m

MHz dBpV/m dBpV/m MV/m pV/m
30.1 Horizontal 33.9 40.0 49.5 100
108.9 Horizontal 36.1 435 63.8 150
121.1 Horizontal 35.8 43.5 61.7 150
169.6 Horizontal 30.4 43.5 33.1 150
261.5 Horizontal 40.0 46.0 100.0 200
341.8 Horizontal 38.3 46.0 82.2 200
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Limits for Radiated Emissions [FCC 47 CFR 15.209 @ss B]:

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

The emission limits shown in the above table as=tdan measurement employing a CISPR quasi-peakatetec
above 1000MHz are based on measurements emplayiagesiage detector.

Result of Bluetooth Communication mode (2402.0 MHZ30MHz — 1GHz): Pass
Please refer to the following table for result dsta
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Result of Bluetooth Communication mode (2402.0 MHZ)30MHz — 1GHz): Pass
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Radiated Emissions
Quasi-Peak
Emission E-Field Level Limit Level Limit
Frequency Polarity @3m @3m @3m @3m
MHz dBpV/m dBpV/m HV/m HV/m
35.0 Vertical 26.5 40.0 21.1 100
107.4 Vertical 26.2 43.5 20.4 150
124.9 Vertical 25.7 43.5 19.3 150
264.8 Vertical 30.1 46.0 32.0 200
516.3 Vertical 37.4 46.0 74.1 200
Remarks:

Calculated measurement uncertainty (30MHz — 1G#8dB
Emissions in the vertical and horizontal polariaasi have been investigated and the worst-case test

results are recorded in this report.
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3.1.3  Power Spectral Density

Test Requirement: FCC 47CFR 15.247(e)
Test Method: ANSI C63.10: 2013
Test Date: 2016-03-11

Mode of Operation: Bluetooth DTS Tx mode

Test Method:

The RF output of the EUT was connected to the specanalyzer. Set the fundamental frequency as the
center frequency of the spectral analyzer. Use RBkWz , VBW= 10KHz , Set the span to 1.5 times
the DTS channel bandwidth. Detector = peak, Sweep = auto couple , Trace mode = max hold.
Measure the Power Spectral Density (PSD) and reib@rdesults in dBm.

Test Setup:

As Test Setup of clause 3.1.1 in this test report.

Test Limit:
The maximum power spectral density (PSD) shallexeeeded 8dBm in any 3kHz band.

Results of Bluetooth DTS Mode (Tx:2402MHz to 2480MHE) : Pass (TX Unit)
Maximum power spectral density

Transmitter Frequency | Maximum Power spectral density | Maximum Power spectral density
(MHz) level / 3kHz band / 3kHz band limit
(dBm)
2402.0 -18.92 8dBm
2440.0 -19.15 8dBm
2480.0 -19.47 8dBm
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Bluetooth DTS mode (Tx: 2402MHz to 2480MHz)

2402.0 MHz
® *REW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz -18.92 dBm
Ref 0 dBm *Att 15 dB SWT 140 ms 2.401815050 GHz
0
--10 “
1
=3, Y

L e e A

i

- 50

3DB
-_s0 AC

- 70

--80

90

-100

Center 2.402 GHz 123.3 kHz/ Span 1.233 MH=z

BMP
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2440.0 MHz
® *REW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz -19.15 dBm
Ref 0 dEm *Att 15 dB SWT 135 ms 2.439817750 GHz
0
L 1. E
1
= W'y“,n My g
o g2 W
FS
—40
|- 50
3DB
| _s0 AC
70
-850
--90
-100
Center 2.44 GHz 121.5 kHz/ Span 1.215 MH=z
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2480.0 MHz
® *REW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz -19.47 dBm
Ref 0 dBm *Att 15 dB SWT 135 ms 2.479822610 GHz
o
--10
.
W”N W\
- 50
|- s0
- 70
--s0
--50
-100
Center 2.48 GHz 121.5 kHz/ Span 1.215 MH=z
BMP
Date: 10.MAR.Z016 17:35:07

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

Page 23 of 38

Ps

3DB
AC

Tel: (852) 2666 1888 Fax: (852) 2664 4353 Homepage: www.hkstc.org E-mail: hkstc@hkstc.org

This report shall not be reproduced unless with prior written approval from The Hong Kong Standards and Testing Centre Ltd.
For Conditions of Issuance of this test report, please refer to the overleaf or Homepage



7

STC Test Report

Date: 2016-03-18 Page 24 of 38
No.: MH192393

3.14 6dB Bandwidth Measurement

Test Requirement: FCC 47CFR 15.247(a)(2)
Test Method: ANSI C63.10: 2013

Test Date: 2016-03-10

Mode of Operation: Bluetooth DTS Tx mode

Test Method:

The bandwidth is measured at an amplitude levalaed from the reference level by a specified ratio.
The reference level is the level of the highest l@oge signal observed from the transmitter at the
fundamental frequency. Once the reference lewestiablished, the equipment is conditioned withdspi
modulating signal to produce the worst-case (e .videst) bandwidth.

Test Setup:

As Test Setup of clause 3.1.1 in this test report.
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Limits for 6dB Bandwidth Measurement:

Center Frequency 6dB Bandwidth FCC Limits
[MHZz] [kHz] [kHz]
2402.0 822 > 500

6 dB Bandwidth Plot on Configuration Bluetooth DI&GFSK: 2402MHz)

® *REW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -4.56 dBm
Ref 10 dBm *Att 25 dB SWT 2.5 ms 2.402258000 GHz
10 ndB [T[] 6L 00 4B
BW 822).000000p00 kHz
-0 Tome 1] [T1 ndbk) [ 2 ]
T ¥ £ 1
-10} 48 dBm
RN N
2(.4015%98p00 GHz
= |, Yy N &

TEND TTT Tap]
-10t58 dBm
2l.4024zZ0p00 GHz
--20
\ PS
- 30
/_,\-\_/_ \
--40

~/4 d\\ 3DB
| _ A AC
wEld WY
-0

- 70

-a0

-50

Center 2.402 GHz 300 kHzZ/ Span 3 MHz

BMP
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Limits for 6dB Bandwidth Measurement:

Page 26 of 38

Center Frequency 6dB Bandwidth FCC Limits
[MHZz] [kHz] [kHz]
2440.0 810 > 500

BMP

Date:

6 dB Bandwidth Plot on Configuration Bluetooth DI&GFSK: 2440MHz)

*RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -4.71 dBm
Ref 10 dBm *htt 25 dB SWT 2.5 ms 2.440264000 GHz
10 ndB [Tf] 6L00 dB
BW 810/.000000p00 kHz
0 Tamp— Tl ndi]
1
10} 67 dBm
y/\—f"“"\—/'\\m 2. 439604p00 cHZ
--10 TEMD T p]
=10k 77 dBm
2l.440414po00 GHz
--20
- 20 —~ \\\
o n//;/ﬂﬁdr —H\N\\\\\
-5 fff _\KKMA
-0
- 70
-a0
-90
Center 2.44 GHz 300 kHzZ/ Span 3 MHz

10.MAR.201& 17:20:53
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Limits for 6dB Bandwidth Measurement:

Page 27 of 38

Center Frequency 6dB Bandwidth FCC Limits
[MHZz] [kHz] [kHz]
2480.0 810 > 500

Ref

6 dB Bandwidth Plot on Configuration Bluetooth DI&GFSK: 2480MHz)

10 dBm *Att 25

*RBW 100 kH=z
*VBW 300 kHz
dB SWT 2.5 ms

Marker

2

1 [T1 ]
-5.10 dBm
-480270000 GHz
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ndB [T
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Tame—1
T

L] 6L 00 4B
.000000p00 kHz
[Tl ndb]

-10

-20

-30

&0

- 70

--80

-30

1

T2

=11} 32 dBm
. 4759604p00 GHz

.

TEND
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=11t 09 dBm
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~
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Date:

Center 2.48 GHz

10.MAR.201& 17:23:08

300 kHz/

Span 3 MHz
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3.1.5 Band Edges Measurement

Test Requirement: FCC 47CFR 15.247
Test Method: ANSI C63.10: 2013
Test Date: 2016-03-10

Mode of Operation: Bluetooth DTS Tx mode

Test Method:

The band edge is measured at an amplitude levateedfrom the reference level by a specified ratio.
The reference level is the level of the highest laoge signal observed from the transmitter at the
fundamental frequency. The RBW are set to 100kHE\&BW are set to 300kHz for this measurement.

Test Setup:

As Test Setup of clause 3.1.2 in this test report.
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Band-edge Compliance of RF Conducted Emissions Maagment:

Limit :

In any 100 kHz bandwidth outside the frequency hanghich the spread spectrum or digitally
modulated intentional radiator is operating, tréigdrequency power that is produced by the
intentional radiator shall be at least 20 dB belbat in the 100 kHz bandwidth within the band that
contains the highest level of the desired powesetlan either an RF conducted or a radiated
measurement. Attenuation below the general lingies#ied in Section 15.209(a) is not required.

Frequency Range Radiated Emission Attenuated btslew
Fundamental
[MHZ] [dB]
2400 — Lowest Fundamental (2402) 52.9

Band-edge Compliance of RF Conducted Emissions — st
(GFSK: Bluetooth DTS mode 2402MHz)

® *RBW 100 kHz Marker 1 [T1 ]
*YBW 300 kHz 102.47 dBpv

Ref 117 dBpv *Att 25 dB SWI 5 ms 2.402300000 GHz

Marker| 2 [T1
49,57 dmy

F110

2} 400000p00 GEz [ » ]

Fiao
Feo

i
7o

Feo ) \ 3DB

AcC

Start 2.37 GHz 3.4 MHz/ Stop 2.404 GHz

BMP

Date: 10.MAR.Z2016e 17:28:48
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Band-edge Compliance of RF Conducted Emissions Maagment:

Frequency Range Radiated Emission Attenuated bitlew
Fundamental
[MHZ] [dB]
2483.5 - Highest Fundamental (2480) 56.8

Band-edge Compliance of RF Conducted Emissions —dtiest
(GFSK: Bluetooth DTS mode 2480MHz)

® *RBW 100 kHz Marker 1 [T1 ]
*UBW 300 kHz 161.99 dBpv
ref 113 dBuv *Att 25 dB SWT 2.5 ms 2.480244000 GHz
110 Marker [T1
45.019 dBpv
L [ 2 ]
Y 2].483500D00 GHz
F1o0—R3
=5
S0 / \
&0
—701 \
-6 0y
3DB
AC
Fh0
L
Wwwwwwmw
40
30
a0
Start 2.478 GHz 2.2 MHz/ Stop 2.5 GHz
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Band-edge Compliance of RF Radiated Emissions Meamment:

Limit :

In any 100 kHz bandwidth outside the frequency bandvhich the spread spectrum or digitally

modulated intentional radiator is operating, theéliosafrequency power that is produced by the

intentional radiator shall be at least 20 dB betbet in the 100 kHz bandwidth within the band that

contains the highest level of the desired powesetaon either an RF conducted or a radiated
measurement. Attenuation below the general limpesciied in Section 15.209(a) is not required. In

addition, radiated emissions which fall in the riestd bands, as defined in Section 15.205(a), must

also comply with the radiated emission limits sfiediin Section 15.209(a) (see Section 5.205(c)).

Result: Band-edge Compliance of RF Radiated Emissions (Low®

Field Strength of Band-edge Compliance
Peak Value
Frequency | Measured| Correction Field Limit Margin E-Field
Level @3m| Factor Strength @3m Polarity
MHz dBuVv dB/m dBuV/m dBuV/m dBuV/m
2390.0 8.3 36.8 45.1 74.0 28.9 Vertica
Field Strength of Band-edge Compliance
Average Value
Frequency | Measured| Correction Field Limit Margin E-Field
Level @3m Factor Strength @3m Polarity
MHz dBuVv dB/m dBpV/m dBpV/m dBpV/m
2390.0 -0.5 36.8 36.3 54.0 17.7 Vertica
Result: Band-edge Compliance of RF Radiated Emissions (Higist)
Field Strength of Band-edge Compliance
Peak Value
Frequency | Measured| Correction Field Limit Margin E-Field
Level @3m| Factor Strength @3m Polarity
MHz dBuVv dB/m dBuV/m dBuV/m dBuV/m
2483.5 7.8 36.4 44.2 74.0 29.8 Horizontgl
Field Strength of Band-edge Compliance
Average Value
Frequency | Measured| Correction Field Limit Margin E-Field
Level @3m Factor Strength @3m Polarity
MHz dBuVv dB/m dBpV/m dBpV/m dBpV/m
2483.5 0.1 36.4 36.5 54.0 17.5 Horizontal
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3.1.6 Antenna Requirement
Test Requirements: § 15.203
Test Specification:

An intentional radiator shall be designed to enshbia¢ no antenna other than that furnished by the
responsible party shall be used with the devicke Ose of a permanently attached antenna or of an
antenna that uses a unique coupling to the intealti@adiator shall be considered sufficient to chmp
with the provisions of this section. The manufaetumay design the unit so that a broken antenndea
replaced by the user, but the use of a standaethaatack or electrical connector is prohibited.

Test Results:

This is PCB antenna. There is no external antgheaantenna gain = 0.9dBi.
All component install on inside of EUT. User unatdeemove or changed the Antenna.
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3.1.7 RF Exposure

Test Requirement: FCC 47CFR 15.247(i)
Test Date: 2016-03-15
Mode of Operation: Tx mode

Test Method:

Systems operating under the provisions of this@eahall be operated in a manner that ensureghtbat
public is not exposed to radio frequency energglein excess of the Commission’s guidelines.

Test Results:

The EUT complied with the requirement(s) of thistgm.

EUT meets the requirements of these sections aspithrough MPE calculation
The MPE calculation for EUT @ 20cm

Based on the highest P =0.400mwW

Pd = PG/ 4pi*R = (0.400x 1.230)/12.566* (20)
= (0.492)/12.566x 400= 0.492/5026.4
= 0.00009mW/crh

where:

*Pd = power density in mW/cm2

* G = Antenna numeric gain (1.230); Log G = g/1§9 % 0.9dBi ).
* P = Conducted RF power to antenna (0.400mW).

* R = Minimum allowable distance.(20 cm)

*The power density Pd = 0.00009mW/im less than 1 mW/ch{listed MPE limit)
*The SAR evaluation is not needed ( this is a depkdevice, R> 20 cm)
* The EUT( antenna ) must be 0.2 meters away flwenGeneral Population.

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

This report shall not be reproduced unless with prior written approval from The Hong Kong Standards and Testing Centre Ltd.
For Conditions of Issuance of this test report, please refer to the overleaf or Homepage



7

STC Test Report

Date: 2016-03-18 Page 34 of 38
No.: MH192393

Appendix A

List of Measurement Equipment
Radiated Emission

EQP NO. | DESCRIPTION MANUFACTURER MODEL NO. |SERIALN O. | LASTCAL | DUE CAL
EM299 DOUBLE-RIDGED ETS-LINDGREN 3115 00114120 2014/01/15|  2016/01/2%
WAVEGUIDE HORN
ANTENNA
EM300 PYRAMIDAL STANDARD ETS-LINDGREN 3160-09 00130130 2014/01/23  2016/01/2
GAIN HORN ANTENNA
EM215 MULTIDEVICE CONTROLLER | EMCO 2090 00024676 N/A N/A
EM216 MINI MAST SYSTEM EMCO 2075 00026842 N/A N/A
EM217 ELECTRIC POWERED EMCO 2088 00029144 N/A N/A
TURNTABLE
EM218 ANECHOIC CHAMBER ETS-LINDGREN FACT-3 - 20109/25 | 2016/09/25
EM320 BICONILOG ANTENNA ETS-LINDGREN 3142D 00094856 2014/08/06 | 2016/08/06
EMO022 LOOP ANTENNA EMCO 6502 1189-2424 | 2014/01/15 | 2016/01/15
EM229 EMI TEST RECEIVER R&S ESIB40 100248 2015/06/0 | 2016/06/01
EM529 MICROWAVE FREQUENCY SUHNER SUCOFLEX 238296 2014/07/24 2016/07/24
CABLE 104
Remarks:-

N/A Not Applicable or Not Available
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Appendix B
Photographs of EUT

Front View of the product Rear View of the product

Inside View of the product

Inner Circuit Top

Inner Circuit Top View
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Photographs of EUT

Inner Circuit Top View

e
B
B

PN o)
e
I )
i Gdtage
s
e ,;f.k,»,;f e R
s
an s

e
Wt
]
T

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

This report shall not be reproduced unless with prior written approval from The Hong Kong Standards and Testing Centre Ltd.
For Conditions of Issuance of this test report, please refer to the overleaf or Homepage



0

STC Test Report

Date: 2016-03-18 Page 37 of 38
No.: MH192393

Photographs of EUT

Measurement of Radiated Emission Test Set Up
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Photographs of EUT

Measurement of Radiated Emission Test Set Up

*xxxx End of Test Report *****
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