@ LSR &=

ACCREDITED

Design. Create. Certify. Connect. 1rqTING CERT £1255.01
W66 N220 Commerce Court ® Cedarburg, Wl 53012
Phone: 262.375.4400 e Fax: 262.375.4248
www.lsr.com

ENGINEERING TEST REPORT #: 315075
LSR Job #: C-2187

Compliance Testing of:

Bluetooth (BLE) Module

Test Date(s):

3/10/15
3/11/15
3/12/15

3/13/15
3/23/15
3/24/15

4127115

Prepared For:

Raman Mehta

BRK Brands Inc.

3901 Liberty Street Rd.
Aurora, IL 60504

Joe Zhou

Dicon Global Inc.

845 Intermodal Drive, Unit #1
Brampton, ON L6T 0C6

This Test Report is issued under the Authority of:
Michael Hintzke, EMC Engineer

LI

Signature:

Date: 5/6/15

Test Report Reviewed by:
Khairul A Zainal, Sr. EMC Engineer

YA

Signature: 1 Date:

Project Engineer:
Michael Hintzke, EMC Engineer

Signature: Date: 5/6/15

This Test Report may not be reproduced, except in

full, without written approval of LS Research, LLC.



http://www.lsr.com/

Table of Contents

1.0 SUMMArY OF TESE REPOIT. ... 4
2.0 TESE FACIHTIES ...ttt ettt 4
3.0 CHENt INFOIMALION ...ttt ettt ettt 5
3.1  Equipment Under Test (EUT) INFOrmation ..........cccooiiiiiiiiiiiiieiieneeiee e 5
3.2 ProOCUCE DESCIIPTION ...ttt ettt ettt ettt et et et et 5
3.3 Modifications Incorporated In the EUT for Compliance PUrPOSES..........cccovvvierieiiiieniieenineene 5
3.4 Deviations & Exclusions from Test SPeCIfiCations.............coveiiieriieiiiiiie e 5
3.5 AdAItional INTOIMEALION ......ooiiiieiiiiii et 6
4.0 CONAITIONS OF TESE ....eieiiiiiie ittt ettt sttt 6
5.0 TeSt EQUIPIMENT ...oiiiiiiiie ittt bbbttt ettt 7
6.0  CONFOrMANCE SUMMAIY ....eiiiiiieiieiii ettt ettt ettt ettt et e e anb e nbe e nees 8
APPENdiX A — TSt EQUIPIMENT ......oiiiiiiit ittt 9
APPENTIX B — TESE DA . ....eeieveeiiiieiiii ettt ettt ettt e b e nnne s 10

B.1 — RF CoNAUCTE EMISSIONS ....ccvvieiieiiie ittt ettt 10

B.2 — RAIAIEA EMISSIONS ....ccutiiiiiieiiiieitie ettt ettt ettt ettt 26
Appendix C - UNCErtaiNty SUMIMAIY ........ooiiireeiieeeiieeeseieesieeessieeessseeeasseeesssaeesssseeessseeesnseeesseeesnes 48
APPENAIX D - RETEIEINCES ... .veieiiie ettt e e et e e na e e e s e e e snae e e nnteeeanneeeanes 49
LS Research, LLC Page 2 of 50

Prepared For: BRK Brands Inc.

Dicon Global Inc. Model #: BLEMOD1 Report #: 315075

EUT: Bluetooth BLE Module

Serial #: 68C90BOFE70C (Conducted)
68C90BOF7D02 (Radiated)

LSR Job #: C-2187




LS Research, LLC in Review

As an EMC Testing Laboratory, our Accreditation and Assessments are recognized through the
following:

*a

lACCREDITEDI

TESTING CERT #1255.01
A2LA — American Association for Laboratory Accreditation

Accreditation based on ISO/IEC 17025: 2005 with Electrical (EMC) Scope of Accreditation
A2LA Certificate Number: 1255.01

C

Federal Communications Commission (FCC) — USA

Listing of 3 Meter Semi-Anechoic Chamber based on Title 47 CFR — Part 2.948
FCC Registration Number: 90756

I*I Industrie  Industry
Canada Canada

i+l

Canada

Industry Canada
On file, 3 Meter Semi-Anechoic Chamber based on RSS-212 — Issue 1
File Number: IC 3088-A
On file, 3 and 10 Meter OATS based on RSS-212 — Issue 1
File Number: IC 3088

q

U. S. Conformity Assessment Body (CAB) Validation
Validated by the European Commission as a U. S. Competent Body operating under the U.
S./EU, Mutual Recognition Agreement (MRA) operating under the European Union
Electromagnetic Compatibility —Council Directive 2004/108/EC (formerly 89/336/EEC, Article
10.2).
Date of Validation: January 16, 2001

Validated by the European Commission as a U.S. Notified Body operating under the U.S.
/EU, Mutual Recognition Agreement (MRA) operating under the European Union

Telecommunication Equipment — Council Directive 99/5/EC, Annex V.
Date of Validation: November 20, 2002
Notified Body Identification Number: 1243
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1.0  Summary of Test Report

In March 2015 and April 2015 the BRK Brands Inc. and Dicon Global Inc. Bluetooth (BLE) Module
was tested and MEETS the following requirements:

. Compliance
FCC/IC Rule Part Test Requirements (Yes/No)
15.247 (a)(2) . - .
RSS 210 A8.2 (a) 6 dB Bandwidth of a Digital Modulation System Yes
15.247(b) & 1.1310 .
RSS 210 A8.4 (4) Maximum Output Power Yes
15.247 (d) . . _
RSS 210 A8.2 (b) Power Spectral Density of a Digital Modulation System Yes
15.247(d) RF Conducted Spurious Emissions at the Transmitter Yes
RSS 210 A8.5 Antenna Terminal
15.247(c), 15.209, 15.205 . . .
RSS-210, RSS-Gen Transmitter Radiated Emissions Yes
15.207 . .
RSS-210 Power Line Conducted Emissions Measurements Yes
15.109 Receiver / Digital Device Radiated Emissions Yes
RSS-210, RSS-Gen g

2.0 Test Facilities

All testing was performed at:
LS Research, LLC
W66 N220 Commerce Court
Cedarburg, Wisconsin, 53012 USA

LS Research, LLC is accredited by A2LA (American Association for Laboratory Accreditation) to
the requirements of ISO/IEC 17025, 2005 “General Requirements for the Competence of Calibration
and Testing Laboratories”.

LS Research, LLC’s scope of accreditation includes all test methods listed herein, unless otherwise
noted.
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3.0 Client Information

Manufacturer Name:

BRK Brands Inc.

Address:

3901 Liberty Street, Aurora IL 60504

Contact Person:

Raman Mehta

Manufacturer Name:

Dicon Global Inc.

Address:

845 Intermodal Drive, Unit #1, Brampton ON L6T 0C6

Contact Person:

Joe Zhou

3.1  Equipment Under Test (EUT) Information

The following information has been supplied by the applicant.

Product Name: Bluetooth (BLE) Module

Model Number: BLEMOD1

Serial Number: 68C90BOFE70C: Radiated measurements
68C90BOF7DO02: Conducted measurements

FCCID BT1I10T

IC Number: BT1I0T

3.2 Product Description

The Jarden Mesh Module provides a Bluetooth Low Energy connection for smart home
devices of the First Alert Brand. For example, it can be placed in a smoke detector, CO2
detector, or home safe. The module will be part of a home BLE mesh network and
communicate status updates of the device it is installed in. This information is transmitted
over the standard 2.4GHz frequency spectrum as defined by the Bluetooth Low Energy
standard. Maximum transmit power is 5 dBm. The radio IC is the CC2640 SOC with an
ARM Cortex 3 core. The module has an integrated trace antenna on board used for wireless

communication.

3.3  Moadifications Incorporated In the EUT for Compliance Purposes

None noted at time of test

3.4  Deviations & Exclusions from Test Specifications

None noted at time of test
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3.5 Additional Information

EUT programmed for continuous transmit or receive on low (2402 MHz), middle (2440
MHz), and high (2480 MHz) via a programming board connected to pin-holes on the EUT
and USB cable connected to laptop running the LSR TiWi Bluetooth Eval Tool version
4.0.0.0.

4.0  Conditions of Test
Environmental:
Temperature: 20-25°C
Relative Humidity: ~ 30-60%
Atmospheric Pressure: 86-106 kPa

DC Power: 3.3VDC
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5.0  Test Equipment

All test equipment is calibrated by a calibration laboratory accredited by A2LA to the
requirements of 1SO 17025. For a complete list of test equipment and calibration dates, see
Appendix A. Unless otherwise noted, resolution bandwidth of measuring instrument used
during testing for given frequency range, see below.

Frequency Range Resolution Bandwidth
9 kHz — 150 kHz 200 Hz
150 kHz — 30 MHz 9 kHz
30 MHz — 1000 MHz 120 kHz
Above 1000 MHz 1 MHz
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6.0 Conformance Summary

The EUT was found to MEET the requirements as described within the specification of FCC

Title 47, CFR Parts 15.247 and 15.109 and RSS 210 and RSS Gen.

If some emissions are seen to be within 3 dB of their respective limits:

As these levels are within the tolerances of the test equipment and site employed, there is a
possibility that this unit, or a similar unit selected out of production may not meet the
required limit specification if tested by another agency.

LS Research, LLC certifies that the data contained herein was taken under conditions that
meet or exceed the requirements of the test specifications. The results in this Test Report
apply only to the item(s) tested on the above-specified dates. Any modifications made to the
EUT subsequent to the indicated test date(s) will invalidate the data herein, and void this

certification.
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Appendix A — Test Equipment

Wireless Product Developrnent
Equipment Calibration

F‘ LS RESEARCH LLC
A

Date : 23-Mar-2015

Tupe Test: Radiated Emissions (109) Job B C-2187

Prepared By: Wike Hintzke Custarner Jarden Quote #: 315075
ho. | Assel # Description Marufacturer Madel # Serial # Cal Dale [Cal Dug Dale |Equipment Status
1 EE 360038 85Hz MAXE Spectrum Analyzer Agilent MAn3sa MAYE1210138 = )] 20 Active Calibration
2 AASE0MS0 Biconical Antenna ETS anoe 0003-3346 22015 22016 Active Calibration
3 AA9EDO7E Log Periodic 4ntenna EMCO 9346 9701-4855 nzms nz0e Active Calibration
4 AASEOEZ Double Fidge Horn Antenna ETS Lindgren g 109200 H20204 H20205 Active Calibration
6  EE 360153 0.8 - 21GHz LMa Mini-Circuits 2V A-213K-5+ 740411007 H202014 H202015 Active Calibration
B AASE0MS3 2.4GHz High Pass Filter KA HPF-L-14186 7272-04 4152015 4152016 Active Calibration
7 EE 960085 130384 MXE 26.5GHz Recsiver Agilent 30384 P T51270148 a3z 832015 Active Calibration
2 EE9E0ME Std. Gain Horn Ant. wipreamp Ady. Micro! EMCO WLABZ2-41 2160-09 122007 2024 s202ms Active Calibration

Froject Engineer:

Wireless Product Development
Equipment Calibration

" LS RESEARCH LLC
4

Date : 23-Mar-2015

Tupe Test: Conducted Measurements

Prepared By Mike Hintzke

Quility Assurance: |

Job B C-2187

Custorner: _Jarden

Cluote #: 315075

Mo [Assat# Description Manfacturer | Modsl 4 Serial £ Cal Dats Cal Dus Date|Equipment Stalus
1 EE 56057 3Hz-13.2GHz Spectrum Analyzer Agilert E44454 My 4250225 @201 182075 Active Calibration
2 AAEIM Phassflex Gore EKDITD0I720 Sa00373 Verificaion  Verificson  System
3 EE 960088 8GHz MXE Spectrum Analyzer Agilert Na03BA MYSTZITER 12015 25 Aclive Calibration
4 EE 950089 LIS - 154 COMPOWER  LI-214 ELTE] 015 016 Active Calibration
‘ééf’ A
7 ye

Project Engineer:

Ouality Assurance:
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Appendix B — Test Data
B.1 — RF Conducted Emissions

Test Location LS Research, LLC

General FCC KDB 558074 D01 DTS Meas Guidance v03r02
Measurement ANSI C63.10-2009 Section 6.7
Procedure RSS-Gen Section 8.8
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B.1.1 — RF Conducted — Fundamental Bandwidth

| |

Temp. /R.H. 20 - 25° C / 30-60% R.H.

Specific FCC KDB 558074 Section 8.0 DTS bandwidth
Measurement ANSI C63.10-2009 Section 6.9
Procedure RSS-210 Section 6.6

Additional

Notes Continuous transmit modulated used for this test.

Table

2402 712 1.0468 1.199
2440 709 1.0551 1.201
2480 723 1.0525 1.206
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Low Channel — 2402 MHz

. Agilent 21:34:05 Mar 11, 2015 R T I Marker

Ch Freq  2.482 GHz Trig Free | SoleCt Marker
Occupied Bandwidth B
Normal
Delta
Delta Pair
{Tracking Ref)
Ref A
Span Pair
Span Center
Occupied Bandwidth Occ BH % Pur off
1.0767 % dB
Transmit Freq Error 1H0Fre2
% dB Bandwidth 1.961 .
File Operation Status, C:\BARU.CBL file loaded
-6 dB DTS BW
i Agilent 21:36:38 Mar 11, 20815 R T | Meas Setup
Avg Number
Ch Freq 2.482 GHz Trig Free 18
Occupied Bandwidth _- O Of
UBW/RBW Ratio 10.00000 Avg Mode
E=p Repeat
Max Hold
On 0ff
Occ BH # Pwr
99.08 ¥
OBM Span
300000008 MHz
- - = % dB
Occupied Bandwidth Occ BH % Pur -20.90 dB
1.0468 MHz ® dB - —
. o Optimize
Transmit Freq Error _ Ref Level

% dB Bandwidth

File Operation Status. C:\BARU.CEL file loaded

-20 dB BW & 99% BW

LS Research, LLC Page 12 of 50

Prepared For: BRK BrandsInc. | 001 4 g1 EMOD1 Report #: 315075
Dicon Global Inc.

. Serial #: 68C90BOFE70C (Conducted) .
EUT: Bluetooth BLE Module 68C90BOF7D02 (Radiated) LSR Job #: C-2187




Mid Channel — 2440 MHz

% Agilent 21:43:49 Mar 11, 20815 R T | MeasSetup

Avg Number

Ch Freq 2.44 GHz Trig Free 18

Occupied Bandwidth On Off
UBKW 300.0 kHz Avg Mode
Exp Repeat

Max Hold

On 0ff

Occ BH # Pwr
99.88

OBH Span
300080008 MHz

X dB
Occupied Bandwidth Occ BH % Puwr -6.00 dB

1.8747 MH x dB

Transmit Freq Error -
% dB Bandwidth

File Operation Status, C:\BARU.CBL file loaded

-6 dB DTS BW

Optimize
Ref Level

i Agilent 21:41:39 Mar 11, 2815 R T | Meas Setup

Avg Number

Ch Freq 2.44 GHz Trig Free 14

Occupied Bandwidth On Off
Center 2.440000000 GHz Avg Mode
E=p Repeat

Max Hold

On 0ff

Occ BH # Pwr
99.00 %

OBHW Span
3.00000000 MHz

es BH 30 kHz ) ————
_ _ - ¥ dB
Occupied Bandwidth Occ BH % Pur -20.90 dB
1.8551 M ® dB O

Transmit Freq Error
% dB Bandwidth

File Operation Status. C:\BARU.CEL file loaded

-20 dB BW & 99% BW

Optimize
Ref Level
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High Channel — 2480 MHz

5 Agilent 21:46:28 Mar 11, 2015 R T | Meas Setup

Dccupied Bandwidth

Avg Number

Ch Freq 2.48 GHz Trig Free 18
On 0ff

Avg Mode

Exp Repeat

Max Hold

..]

Occupied Bandwidth Occ BH % Puwr -6.00 dB

% dB Bandwidth

Ch Freq 2.48 GHz Trig Free

Dccupied Bandwidth

Occupied Bandwidth Occ BH % Pur -20.90 dB

Transmit Freq Error

% dB Bandwidth

Transmit Freq Error -

File Operation Status, C:\BARU.CBL file loaded

File Operation Status. C:\BARU.CEL file loaded

On 0ff

Occ BH # Pwr
99.88

OBH Span
N 300000000 MHz

*x dB
1.0744 MHz % db

Optimize
Ref Level

-6 dB DTS BW

i Agilent 21:48:16 Mar 11, 20815 R T | Meas Setup

Avg Number
18
On 0ff

Avg Mode
Exp Repeat

Max Hold
On 0ff

Occ BH # Pwr
99.00 %

OBM Span
3.00000008 MHz

X dB

% dB

Optimize
Ref Level

-20 dB BW & 99% BW
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B.1.2 — RF Conducted — Fundamental Power and Spectral Density

3/10/15

Temp. /R.H. 20 - 25° C / 30-60% R.H.

Specific

Measurement
Procedure

Additional

Notes

FCC KDB 558074 Section 9.1.1 — Maximum peak conducted output power

FCC KDB 558074 Section 10.2 — Peak PSD
RSS-Gen Section 8.8

Sample Calculation:

Margin (dB) = Limit — Measured level

Continuous transmit modulated used for this test.

Table

2402 4.75 0.61 7.39
2440 4.63 0.50 7.50
2480 4.49 0.41 7.59
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Low Channel -

2402 MHz

i Agilent 22:00:14 Mar 11, 20815 R T I Peak Search

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Marker

2.401800000 GH= Mkr 5 CF
4.75 dBm o

1of 2

#\/BH 50 MHz

File Operation Status, C:\BARU.CBL file loaded

Peak Output Power

5 Agilent 22:10:44 Mar 11, 20815 R T I Peak Search

Next Peak

5
Next Pk Right

Next Pk Left
Min Search

Pk-Pk Search

" 'Marker
e |2.401748970 GHz Mkr > CF
2.61 dBm —
I. o 38 iz - oL o 1 of 2

loaded
Peak Power Spectral Density
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Mid Channel — 2440 MHz
% Agilent 21:59:11 Mar 11, 2815 R T | Peak Search

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

" 'Marker

Tun Mkr » CF

swn [2.439817000 GHz

4.63 dBm
= More
< 1of 2
n Status. C:\BARU.CEL file loaded
Peak Output Power

- Agilent 22:15:82 Mar 11, 2815 R T | Peak Search
Next Peak

%
Next Pk Right

Next Pk Left
Min Search

Pk-Pk Search

Marker

2.439746200 GH=z Mkr 5 CF
0.50 dBm o

1of 2

File Operation Status, C:\BARU.CBL file loaded

Peak Power Spectral Density
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High Channel — 2480 MHz
% Agilent 21:57:43 Mar 11, 2@15 R T | Peak Search

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

" 'Marker

Tun Mkr » CF

swn [2.479900000 GHz

4.49 dBm
= More
< 1of 2
n Status. C:\BARU.CEL file loaded
Peak Output Power

- Agilent 22:17:11 Mar 11, 2815 R T | Peak Search
Next Peak

5
Next Pk Right

Next Pk Left
Min Search

Pk-Pk Search

Marker

2.479743000 GH=z Mkr 5 CF
0.41 dBm o

1of 2

File Operation Status, C:\BARU.CBL file loaded

Peak Power Spectral Density
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B.1.3 — RF Conducted — Spurious Emissions

3/10/15

Temp. /R.H. 20 - 25° C / 30-60% R.H.

S| FCC KDB 558074 Section 11.0 — Emissions in non-restricted frequency bands
Measurement

RSS-Gen
Procedure

No Emissions found to be within 15 dB of limit
Additional
Notes Continuous transmit modulated used for this test.

Plots start next page
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Low Channel — 2402 MHz

1

uJL,J »‘,.,J-..’l,u;-,J'L|'|LML_,;LI___.‘,JL_, Jp-J... Lo

h‘va)“’~'ru]L-'->-‘v‘-Pl_llNM\_.-\-q.qul-»,\_}-,,'.,.i__J\-'

i1 #UBH 300 Kz 1 pt

30 MHz -1 GHz

Display Line
On 0ff

Active Fctn

3 Agilent 17:55:59 Mar 12, 2015 R T I Title

Change Title»

Clear Title

pyright 2000-2010 Agilent Technologies

% Agilent 17:56:55 Mar 12, 2015 R T [ Display

Full Screen

-13.35 dBm

Limits»
Position»
Bottom

Titler

Preferences»

Copyright 2000-2010 Agilent Technologies

1GHz-10 GHz

Note: The display line on the plots above depicts a worst case limit based on the peak PSD

measured with a lower resolution bandwidth.
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R T | Display

Full Screen

Display Line
-15.35 dBm
On Off

Limits»

Active Fctn
Position»
Bottom

oy o,
o .u'-""‘L.‘..r..i,.\\-"""‘-"i..ardl ‘"L'JL"""JN""‘-'P'". gt

Titler

Preferences»

W 108 k #Y kHz p 1. I
pyright 2000-2010 Agilent Technologies

10 GHz - 25 GHz

Atten 18

Delta Pair
{Tracking Ref)
f a

Span Pair

Span Center

| ~1.750000 Mz

46.77 dB

File Operation Status, C:\BARU.CBL file loaded
Band-Edge

Note: The display line on the plot above depicts a worst case limit based on the peak PSD

measured with a lower resolution bandwidth.
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Mid Channel — 2440 MHz

< Agilent 17:46:280 Mar 12, 2815 R T I Peak Search

Next Peak

Next Pk Right
Next Pk Left

Min Search

Pk-Pk Search

JL--A.-,-a.'”.e'-a\-'rJ'|_.‘,-|||-,_.I.a,.1_|'|,‘_-__;r.,Jl,n,“.JII.__.H__‘.u.‘Q

.H - L ‘a‘d‘}-h-'lll--‘lf‘jvqlw LLJ*}'MLI u,J._!.JL,Jlli,,d L itedt Hu"‘*’

Mkr » CF

Y — More
1 WEH 300 kHz S . 1of 2

pyright 2000-2010 Agilent Technologies

30 MHz -1 GHz

- Agilent 17:50:52 Mar 12, 2015 R T I Display

Full Screen

Display Line
-15.46 dBm
On Off

1

I e
AT EARIELLSTERE S WEDRR ST (NS o Lo

Limits»

Active Fctn
Position»
Bottom

51 dBm

Titler

Preferences»

Copyright 2000-2010 Agilent Technologies

1GHz-10 GHz

Note: The display line on the plots above depicts a worst case limit based on the peak PSD
measured with a lower resolution bandwidth.
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Note: The display line on the plot above depicts a worst case limit based on the peak PSD measured

with a lower resolution bandwidth.
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High Channel — 2480 MHz
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Note: The display line on the plots above depicts a worst case limit based on the peak PSD
measured with a lower resolution bandwidth.
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Note: The display line on the plot above depicts a worst case limit based on the peak PSD measured

with a lower resolution bandwidth.
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B.2 — Radiated Emissions

Rule Part(s)

FCC: 15.247 / 15.205 / 15.209
RSS-Gen

Measurement
Procedure

ANSI C63.4 - 2009

ANSI C63.10 — 2009

FCC KDB 558074 D01 DTS Meas Guidance v03r02
RSS-Gen

Test Location

LS Research, LLC - FCC Listed 3 meter Semi-Anechoic Chamber

Test Distance

See data section

EUT Placement

80 cm height non-conductive table above reference ground plane

Frequency Biconical: Log Periodic Dipole Double-Ridged Standard Gain Horn:
Range of 30-200 MHz Array: Waveguide Horn: | 18-25 GHz
Measurement 200-1000 MHz 1-18 GHz
30-1000MHz 1 - 40 GHz:
Measurement RBW: 120 kHz RBW : 1MHz
Detectors VBW: At least 300 kHz VBW: At least 3 (MHz) Peak
10 Hz Average
1) The antenna, cable, pre-amp, and other necessary measurement system correction factors
are loaded onto the EMI receiver / spectrum analyzer when the measurements are
preformed. The data is gathered and reported as the corrected values.
Description 2) The EUT is placed on a non-conductive pedestal centered on a turn-table in the test
of location with the antenna at the test distance from the EUT
Measurement
3) Maximum radiated RF emissions are determined by rotation of azimuth and scanning
the sense antenna between 1 and 4 meters in height using both horizontal and vertical
antenna polarities. Maximized levels are manually noted at degree values of azimuth and at
sense antenna height.
Example Reported Measurement dat_a_z Raw receiver measurem_ent T Antenna_(_:orrection Factor +
Calculations Cable factor (dB) - amplification factor (when applicable) + Additional factor (when

applicable)

LS Research, LLC

Page 26 of 50

Prepared For: BRK Brands Inc.
Dicon Global Inc.

Model #: BLEMOD1 Report #: 315075

EUT: Bluetooth BLE Module

Serial #: 68C90BOFE70C (Conducted)

68C90BOF7D02 (Radiated) LSR Job #: C-2187




FCC Part 15.209 Limits:

Frequency 3 m Limit 3 m Limit Type

(MHz) (nV/m) (dBpV/m)

30-88 100 40.0 Quasi-Peak
88-216 150 43.5 Quasi-Peak
216-960 200 46.0 Quasi-Peak

Above 960 500 54.0 Average (>1 GHz)

B.2.1 — Radiated Band-Edge Restricted Bands

BRK Brands Inc.

Manufacturer Dicon Global Inc.
Date 3/11/15
Operator Mike Hintzke
Temp. / R.H. 20 - 25° C / 30-60% R.H.
15.247/ 15.205 / 15.209
Rule Part RSS-Gen
ANSI C63.4 - 2009
Measurement ANSI C63.10 - 2009
Procedure FCC KDB 558074

RSS-Gen Section 8.10

Test Distance

3 meter (1-4 GHz)

EUT Placement

80 cm height non-conductive table centered on turn-table

Detectors

Peak; RBW 1MHz VBW 3 MHz (10Hz VBW for average measurements)

Additional Notes

1) Tested in the worst case of continuous transmit modulated mode with EUT maximized in

three orientations at maximum power.
2) EUT maximized in azimuth and antenna height with maximum results reported.

Example Calculation:
FCC 15.209 Peak Limit @ 3 meter (dBuV/m) — Peak Reading (dBuV/m) = Peak Margin

FCC 15.209 Average Limit @ 3 meter (dBuV/m) —Average Reading (dBuV/m) = Average Margin

Data Table
Transmit | Frequency EUT Antenna Height Azimuth Pea.k A"’? P.ea.k Pealf Avg Limit Avg.
Channel (MHz) orientation Polari (cm) (degree) peadie peadine Limit Margin (dBuV/m) Margin
i gree) | (dBuv/m) | (dBuv/m) | (dBuv/m) | (aB) |V (dB)
Low 2402 Flat Horizontal 2.00 252 67.66 41.15 71 6.34 54 12.85
High 2480 Side Horizontal 1.08 338 63.25 42.07 10.75 11.93
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B.2.2 — Radiated Transmitter Emissions in Restricted and Non-Restricted Bands

3/4/15, 3/12/15

Temp. /R.H. 20 - 25° C / 30-60% R.H.

Measurement ANSI C63.4 - 2009
Procedure ANSI C63.10 - 2009

EUT Placement | 80 cm height non-conductive table centered on turn-table

1) Tested in continuous transmit modulated mode with EUT in three orientations at maximum
Additional Notes power.

Example Calculation:

FCC 15.209 Peak Limit (dBuV/m) — Peak Reading (dBuV/m) = Margin
Peak Reading (dBuV/m) — Duty Cycle Correction (dB) = Calculated Average (dBuV/m)
FCC 15.209 Average Limit (dBuV/m) — Calculated Average (dBuV/m) = Margin
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Data Table

Frequency EUT Antenna | Height | Azimuth Pea'k Avera'ge P.ea'k Pealf Avg Limit Avg.
(MHz) Orientation | Polarity (cm) | (degree) feadE peadie Limit Margin (dBuV/m) Margin
g (dBuV/m) | (dBuV/m) | (dBuv/m) | (dB) H (dB)
Horizontal | 1.00 179 4551 33.91 28.49 20.09
Vertical
Vertical 1.00 153 46.13 34.55 27.87 19.45
(4804) : 29.38 21.83
Low Side Horizontal 1.00 152 44.62 32.17 74 54
Channel Vertical 1.26 181 46.14 33.44 27.86 20.56
- Horizontal | 1.00 95 44.38 30.96 29.62 23.04
Vertical 1.00 102 43.78 31.32 30.22 22.68
: Horizontal | 1.11 76 45.39 34.16 28.61 19.84
Vertical
Vertical 1.07 123 43.26 34.47 30.74 19.53
(4880) i
2. 1 ) ] 30.02 23.02
Mid Side Horizontal 46 65 43.98 30.98 74 54
Channel Vertical 1.69 79 43.78 31.48 30.22 22.52
Hat Horizontal | 2.33 211 44.55 31.72 29.45 22.28
Vertical 2.55 129 43,53 32.66 30.47 21.34
; Horizontal | 1.00 38 44.21 32.32 29.79 21.68
Vertical
Vertical 1.57 204 44.54 31.22 29.46 22.78
(4960) : 30.06 22.31
High e Horizontal | 1.00 170 43.94 31.69 24 54
Channel Vertical 1.40 162 44.56 32.22 29.44 21.78
- Horizontal | 1.00 79 4431 31.9 29.69 22.10
Vertical 1.00 129 43.08 30.82 30.92 23.18
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Plots
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Note: The limit depicted by the display line above represents the average limit.
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Agilent Spectrum Analyzer - Swept SA
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Note: Plots for 18 GHz — 25 GHz are representative of all channels tested.
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Agilent Spectrum Analyzer - Swept SA
| RFE_ [|s0@ aC CORREC_ | | SEMSE:INT] ALIGNAUTO

(7 —
Marker 1 3.997000000000 GHz . Avg Type: Log-Pur
PNO: Fast (5 T1rg:FreeRun Avg|Hold: 79100

"o
IFGain:High #Atten: 0 dB

Peak Search

Mkr1 3.997 0 GHz NextPeak
Ref 66.99 dBuV/m 34.242 ABYVI

Next PK Right

Next Pk Left

Marker Delta

Start 2.5000 GHz Stop 4.0000 GHz

#Res BW 1.0 MHz #/BW 10 kHz Sweep 117.0 ms (1001 pts)
E STATUS

Low Channel 2.5 GHz — 4 GHz (Reduced VBW)
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Note: The frequency range of 2390 MHz to 2400 MHz is in a non-restricted band, therefore,
compliance has been demonstrated through the peak conducted spurious measurement using

a 100 kHz bandwidth.
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Agilent Spectrum Analyzer - Swept SA
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Note: The limit depicted by the display line above represents the average limit.
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Agilent Spectrum Analyzer - Swept SA
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Note: The limit depicted by the display line above represents the average limit.
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Agilent Spectrum Analyzer - Swept SA
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Note: The frequency range of 2390 MHz to 2400 MHz is in a non-restricted band, therefore,
compliance has been demonstrated through the peak conducted spurious measurement using a

100 kHz bandwidth.
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Agilent EMI Receiver - Frequency Scan
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- Frequency Scan
ESEL | S0 AC CORREC | | SEWSE!INT)

ALIGN AUTO

198.38 MHz FREQUENCY SCAN
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PREAMP

Smooth
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(]

Atten: 0 dB

Secan
>
Free Run

Peak Search

Ref 55.00 dBpVim

HStart 30 MHz

Res BW 120 kHz VBW 1.2 MHz

Mkr1 198.37981 MHz
27.148 dBpVim

#Stop 200 MHz

Dwell Time 35.3 Js {60 kHz)

NextPeak

Next Pk Right

Next Pk Left

Min Search
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Bc EREQ BEAKAETD oD auETh Eavc aupTn
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FREQUENCY SCAN

Secan
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>
Free Run
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Next Pk Right

Next Pk Left

Min Search

Peak Criteria»

30 MHz — 200 MHz Vertical Polarity
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B.2.3 — Radiated Emissions Receive Mode

BRK Brands Inc.

Manufacturer Dicon Global Inc.

Date 3/12/15

Operator Mike Hintzke

Temp. /R.H. 20 - 25° C / 30-60% R.H.
15.109

Rule Part RSS-Gen

Measurement ANSI C63.4 - 2009
ANSI C63.10 - 2009

Procedure

RSS-Gen

Test Distance

3 meter 30-25000 MHz

EUT Placement

80 cm height non-conductive table centered on turn-table

Detectors

Peak; RBW 1 MHz (Average 10 Hz VBW) > 1 GHz < Quasi-Peak; RBW 120 kHz

Additional Notes

1) Tested in continuous receive mode with EUT in three orientations on three channels

2) Maximum results reported

Example Calculation:
Limit (dBpuV/m) — Reading (dBpV/m) = Margin

Table - Receive Mode

Frequency Height Azimuth Pea'k Avera'ge Avtera'ge Avera.ge Antenna EUT EUT

(MHz) (m) (degree) LRI LRI Limit Margin Polarity | orientation | Channel
(dBuV/m) | (dBuV/m) | (dBuV/m) (dB)
4878 1.17 181 43.47 32.33 54.0 21.7 H \Y low
4878 1.38 96 43.36 31.49 54.0 22.5 \ \Y low
4878 1.76 156 43.39 32.11 54.0 21.9 V S low
4878 1.00 177 43.51 32.46 54.0 21.5 H S low
4878 1.00 82 43.33 32.69 54.0 21.3 \ S low
4878 1.37 90 42.71 30.74 54.0 23.3 \% F low
4878 1.02 82 43.37 32.86 54.0 21.1 H F low
4958 1.00 180 44.40 35.22 54.0 18.8 \ \ high
4958 1.00 56 44.48 34.41 54.0 19.6 H \% high
4958 1.00 330 43.33 33.03 54.0 21.0 H S high
4958 1.00 208 43.39 33.35 54.0 20.7 \ S high
4958 1.00 221 43.29 32.7 54.0 21.3 \ F high
4958 1.67 61 43.74 33.38 54.0 20.6 H F high
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Plots - Receive Mode

Agilent EMI Receiver - Frequency Scan

[ AFRRESEL [S09 AC | CORREC | [ SENSEINT] ALIGN AUTO 08:22:58 Ph1 Mar 12, 2015
Marker 1 200.00 MHz FREQUENCY SCAN  $can Peak Search

CISPR Smooth ) =11 .
PREAMP Sean ™ Atten: 0 dB Free Run oeT L

MKr1_200 MHz RENtEEaK
Ref 55.00 dBpVim 26.088 dBpVim

Next Pk Right

Next Pk Left
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siclree EREQ PEAK ALIPTD 0PD AIPTD ELyC APTD PEAKII 1A oPniIon EayG 124
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30 MHz - 200 MHz Horizontal Polarity

eceiver - Frequency Scan

0 | RFPRECEL 500 AC | CORREC | | SEMSEINT ALIGHAUTO [ 08:20:47 PMMar
Marker 1 199.70 MHz FREQUENCY SCAN ~ Scan Peak Search

Smooth L) >
PREAMP Scan ™ Atten: 048 Free Run (EET

Mkr1 199.69996 MHz REREE K
Ref 55.00 dBpVim 26.442 dBpV/im

Next Pk Right

Next Pk Left

Min Search
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#Start 30 MHz #Stop 200 MHZ
Res BW 120 kHz VBW 1.2 MHz Dwell Time 35.3 pis (60 kHz )

ae e EREQ PEAKC PO apn AT Favc P PEAKIL 1/ apniion Eavciion 1
MG STATUS

30 MHz — 200 MHz Vertical Polarity
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Agilent EMI Receiver - Frequency Scan

B0 | ArPReceL [Sno ac | CORREC | | CSENSENNT ALIGNAUTO [ 08:52:32 PMMar
Marker 1 985.36 MHz FREQUENCY SCAN

Smooth G
PREAMP Scan ™ Atten: 0 dB Free Run (BT

Trace/Det
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Clear Write
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Max Hold
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|
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Next Pk Right
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#Stop 1 GHz|
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sa STATUS

200 MHz - 1000 MHz
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Agilent Spectrum Analyzer - Swept 5

o | RF ls0o AC ] CORREC L [ SENSEINT
Marker 1 3.994000000000 GHz

R

Start 1.000 GHz

#Res BW 1.0

nsG
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Avg[Hold:» 1001100
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42,668 dBuVIm

ef 66.99 dBpV/m
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Peak Search

NextPeak
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Next Pk Left,

Marker Delta;
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1 GHz — 4 GHz (Reduced VBW)

Note: The limit depicted by the display line above represents the average limit.

Agilent Spectrum Analyzer - Swept SA
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Stop 4.000 GHz
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1 GHz - 4 GHz (Reduced VBW)
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Agilent Spectrum Analyzer - Swept SA
0 | REPRESEL [S0Q  AC CORREC | | SEMSEMNT ALIGH AUTO 02:08:33PM

Marker 1 15.704000000000 GH=z ) Avg Type: Log-Pur
PNO: Fast Lpo Trig:FreeRun Avg|Hold:>100/100

o]
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Mkr1 15.704 GHz NextPeak
Ref 65.00 dBpV/m 50.702 dBpVIm I

Next Pk Right
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Note: The limit depicted by the display line above represents the average limit.

Agilent Spectrum Analyzer - Swept SA
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Agilent Spectrum Analyzer - Swept SA
00| REeReSeL [S0Q AC | CORREC | [ SENSEUNT] ALIGNAUTO
Marker 1 21.514000000000 GHz Avg Type: Log-Pwr

PREAMP

Ref 75.00 dBpV/im
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B3 — AC Mains Conducted Emissions

BRK Brands Inc.

idaiilii=c e Dicon Global Inc.

Date 4/27/15

Operator Mike Hintzke

Temp. / R.H. 20 - 25° C / 30-60% R.H.
15.207, 15.107

Rule Part RSS-Gen

Measurement ANSI C63.4 - 2009
ANSI C63.10 - 2009

Procedure

RSS-Gen

EUT Placement

80 cm height non-conductive table with 40 cm separation from the vertical ground reference plane.

Detectors

Peak; RBW 9kHz

Additional Notes

1) Tested in both continuous transmit and receive modes. Maximum results reported

0.155 1 432 65.7 225 32.4 55.7 233
0.180 1 119 64.5 226 31.0 54.5 235
0.226 1 40.0 62.6 226 29.4 52.6 232
0.203 2 37.3 63.5 26.2 21.3 53.5 32.2
0.162 2 39.3 65.4 26.1 22.8 554 32.6
0.195 2 39.3 63.8 24.5 21.5 53.8 323
FCC 15.107 Measurements
0.172 1 12.0 64.9 229 314 54.9 235
0.199 1 112 63.7 225 30.2 53.7 235
0.226 1 10.6 62.6 22.0 295 52.6 231
0.244 1 39.9 62.0 22.1 29.2 52.0 22.8
0.163 2 384 65.3 26.9 22.8 55.3 325
0.181 2 39.1 64.4 25.3 22.0 54.4 324
0.221 2 36.9 62.8 259 20.8 52.8 32.0
FCC 15.207 Measurements
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Agilent EMI Receiver - Frequency Scan

g 4

Marker 1 154.50 kHz FREQUENCY SCAN  Scan Peak Search
TISPR >t

Atten: 10 4B Free Run

Ref 80.00 dBpV

ol )
ki TR PR NS TR T ooTy W‘w

#start 150 kHz #Stop 30 MHZ
VBW 90 kHz Dwell Time 108.1 ps (4.5 kHz )|

STATS | OC Goupled

FCC 15.107, Line 1

Agilent EMI Receiver - Frequency Sean

SCAN  Sean Peak Search

»1H

Ref 80.00 dBpV

Next Pk Right]

'Start 150 kHz Stop 30 MHZ
Res BW 9 kHz VBW 90 kHz Dwell Time 108.1 ps( 4.5 kHz )|

ST 1 OC Coupled

FCC 15.207, Line 1

Agilent Ml Roceiver - Froquency Scan

g o
Marker 1 168.00 kHz FREQUENCYSCAN  Sean
CISPR >
Atten: 10 dB Free Run

Mkr1 1

Ref 80.00 dBpV

#Stop 30 MHZ
VBW 90 kHz Dwell Time 108.1 ps(4.5 kHz))

STATUS 1 DC Coupled

FCC 15.107, Line 2

Marker 1 163.50 kHz FREQUENC
CISPR
Anten: 10 4B

Ref 80.00 dBpV

Next Pk Right]

fstart 150 kHz #Stop 30 MHz
Res BW 9 kHz VBW 90 kHz Dwell Time 108.1 ps(4.5 kHz))

= STAvs 1 DC Coupled

FCC 15.207, Line 2
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Appendix C - Uncertainty Summary

This uncertainty represents an expanded uncertainty expressed at
approximately the 95 % confidence level, using a coverage factor of k=2.

Table of Expanded Uncertainty Values, (K=2) for Specified Measurements

Measurement Type Particular Configuration ' Uncertainty Values
Radiated Emissions 3 — Meter chamber, Biconical Antenna 4.82 dB
3-Meter Chamber, Log Periodic
Radiated Emissions Antenna 4.88 dB
Radiated Emissions 3-Meter Chamber, Horn Antenna 4.85 dB
Absolute Conducted Emissions Agilent PSA/ESA Series 1.38 dB
AC Line Conducted Emissions Shielded Room/EMCO LISN 3.20dB
Temperature/Humidity Thermo-hygrometer 0.64°/2.88 %RH
LS Research, LLC Page 48 of 50

Prepared For: BRK Brands Inc.

Dicon Global Inc. Model #: BLEMOD1 Report #: 315075

Serial #: 68C90BOFE70C (Conducted) .
68C90BOF7D02 (Radiated) LSR Job #: C-2187

EUT: Bluetooth BLE Module




Appendix D - References

Publication Year Title

FCC CFR Parts 0-15 2014 Code of Federal Regulations — Telecommunications
American National Standard for Methods of
Measurement of Radio-Noise Emissions from Low-

N G AU Voltage Electrical and Electronic Equipment in the
Range of 9 kHz to 40 GHz.

ANSI C63.10 9009 Am(_erlcan Natl_onal Standgrd for Testing
Unlicensed Wireless Devices
Guidance for Performing Compliance Measurements

FCC KDB 558074 D01 - - .

DTS Meas Guidance v03r02 2014 on Digital Transmission Systems (DTS) Operating
Under §15.247

i Licence-exempt Radio Apparatus (All Frequency

Kol 200 Bands): Category 1 Equipment

RSS-Gen 2014 General Requirements for Compliance of Radio
Apparatus
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END OF REPORT

Date Version | Comments Person

5/4/15 V0 Initial Draft Release M.Hintzke

5/6/15 V1 Final Release M.Hintzke
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