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LS Research, LLC in Review

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

following:

(I

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
 §d !

Canada

Industry Canada

On file, 3 Meter Semi-Anechoic Chamber based on RSS-212 — Issue 1

File Number: 1C 3088-A

On file, 3 and 10 Meter OATS based on RSS-212 — Issue 1

File Number: IC 3088

3

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 November 2015 the EUT, 1DX0JBOAX, as provided by Stanley Black and Decker was tested and
MEETS the following requirements:

FCC IC Test Requirements Measurement Compliance
Requirement | Requirement 9 Procedure (Yes/No)
RSS-247 6 dB Bandwidth of a Digital ANSI C63.10-2013
15.247 (@)(2) Section 5.2 (1) Modulation System Section 11.8 Yes
15.247(b) & RSS-247 Maximum Output Power ANSI C63.10-2013 Yes
1.1310 Section 5.4 (4) P Section 11.9
RSS-247 Power Spectral Density of a ANSI C63.10-2013
15.247(¢) Section 5.2 (2) Digital Modulation System Section 11.10 Yes
RF Conducted Spurious
15.247(d) RS.S'ZM Emissions at the Transmitter ANSI (.:63'10'2013 Yes
Section 5.5 Antenna Terminal Section 11.11
15.247(c), RSS-GEN : . .. ANSI C63.10-2013
15200& | Sectiongg, | |lnTier Radiaied Emissions Section 11.12 Yes
15.205 8.10 (6.3,6.5,6.6)
RSS-GEN - ANSI C63.10-2013
2.1055 (d) Section 6.11 Frequency Stability Section 6.8 Yes

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
FCC
Manufacturer Name: Stanley Black and Decker
Address: 701 E. Joppa Road Towson, MD 21286
Contact Person: Kirwan Magdamo
IC
Manufacturer Name: Stanley Black and Decker Canada
Address: 6275 Millcreek Drive Mississauga, Ontario L5SN7K6
Contact Person: Mark Emmerson
3.1  Equipment Under Test (EUT) Information

The following information has been supplied by the applicant.
Product Name: 1DX0JBOAX

Model Number:

Module - Model: 1DX0JBOAX
Battery Pack — Model: LBXR20BT

Serial Number: None (engineering sample)

FCC ID: YJ71DKO0JBOAX

IC: 9082A-1DKO0JBOAX

3.2 Product Information
Bluetooth Low Energy product utilizing PCB trace antenna with peak gain of 0 dBi as stated
by the manufacturer.

3.3  Modifications 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

3.5  Additional Information
This EUT contains a TI CC2541 BLE radio module. It was programmed for continuous transmit via
USB cable connected to a laptop computer running SmartRF Studio 7. Test channels; Low Channel
(2402 MHz), Mid Channel (2440 MHz), and High Channel (2480 MHz).
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4.0 Conditions of Test

Environmental:

Temperature: 20-25°C
Relative Humidity: ~ 30-60%
Atmospheric Pressure: 86-106 kPa

5.0  Test Equipment

All test equipment is calibrated by a calibration laboratory accredited by A2LA to the
requirements of 1ISO 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 Part 15.247, Industry Canada RSS-247, Issue 1 (2015), RSS-GEN Issue 4
(2014).

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 Devel opment
Equipment Calibration

V‘ LS RESEARCH LLC
A

Diate: 12-Mow-20M5

Type Test: Band-Edge

Job #: C-2280

Prepared By: Coty Hammerer Customer: Stanley Black and Decker Guaote $#: 316131
|N0.|Asset# Dlescription Pl anufacturer |M0del # |Serial# Cal Date |l:aIDue Date |Equipment5tatus
1 AA3E0IGE Double Ridge Horn Antenna ETS Lindgren jain 105300 TG THAtz0IE Active Calibration
2  EE9E00RG ManzaA MHE 26 5GHz Receiver Aagilent MAN3EA PAYEIZ10142 BiEA201E BIGA2016 Auctive Calibration
‘ wireless Product Devel opment

‘ Equipment Calibration
Date: 12-Mow-2015 Type Test: Radiated Emissions (109) Job #: C-2280
Prepared By Coty Hammerer Customer:  Stanley Black and Decker Cuuote #3513

| No.l Azset # Diescription Ianufacturer | Fodel # | Serial # Cal Date | Cal Due Date | Equipment Status
1 AASEDEE DCiouble Ridge Horn Antenna ETS Lindgren M7 109200 Tazme TIA20E Active Calibration
Z  EESR0035 M303EA MHE 26 5GHz Feceiver Angilent MAN3EA RAYEIZI0148 SIGIZME SIGIZMNE Auctive Calibration
3 EESR0i53 0.4 - 21GHz LMA Mini-Circuits 2V A-EI3H-S4 T40411007 TiAEME TINZME Active Calibration
4 AL 3E01E0 Eliconical Antenna ETS il =) Q0033346 nazizng W22016 Active Calibration
&AM SE01EZ Log Periodic Antenna AH. Syztems, Inc SA5-512-2 &00 HIEL2018 HIE2016 Ative Calibration

‘ Wireless Product Development

‘ Equipment Calibration
Diate: Movember 4,5, 20 2015 Type Test: Radiated And Conducted Emissions. Job #: C-2280
Prepared By: Peter Feilen Customer: Stanley Black and Decker Quote #: _H51H

Mo.[Aszet # | Dlescription Manufacturer | Model # | Serial # Cal Date | CalDue Date | Equipment Status

1 ASSE01G0 Eiconical Antenna ETS 3B 0003-3346 Wzzizma W2Hz0E Buctive Calibration

2  EE30022 8GHz MXE Spectrum Analyzer Agilent Na0zas RVEIZI0138 120G W3H201E Active Calibration

3 AADENDTE Log Periodic Antenna ERCO 93ME 9701-4255 Mz0I5 M3zZME Active Calibration

4 AR IE0GE Double Ridge Horn Antenna ETS Lindgren v 103300 T E0G TIAZME Auctive Calibration

5 EESE0153 0.8 - 21GHz LMA Mini-Circuits ZWA-213H-5e T4041007 THaz018 TIA206 Buctive Calibration

& EE 360025 30324 MIKE 26 5GHz Receiver Agilent Na0zas REIZI0142 BIE 2015 SIEIZ0E Active Calibration

T AADEDIEZ 2.4GHz High Pazs Filter KW HPF-L-14126 Tavz-04 41512015 ANMEI201E Active Calibration

2 EESENME Std. Gain Horn Ant. wipreamp Ady. Micro { EMC WLABZ2-4 { 2180-09 122001 a1312me anazE Auctive Calibration

9 EESE00ST H4GHz EXA Spectrum Analyzer Agilent MA0A, FAYEI400295 1224 121zs Autive Calibration

‘ wireless Product Development

‘ Equipment Calibration
Diate : 23-Dec-2015 Type Test: AC Emissions Job #: C-2250
Prepared By: Adam & Customer:  Stanley Black and Decker Guote #: 315131
| No.l Asset i | Dlescription Manufacturer | Model # | Serial # Cal Date | Cal Oue Date | Equipment Status

1 EES60083 8GHz MKE Spectrum Analyzer Agilent MI0ZEs MYEIZI03E "az0s W26 Active Calibration
2 EE3EMEZ LISN - 154, COM-POWER  LI-21GA 191363 Tiz4lz0ls T24z0E Active Calibration
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Appendix B — Test Data
B.1 — RF Conducted Emissions

Test Location LS Research, LLC

General
Measurement ANSI C63.10 Section 6.7
Procedure
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B.1.1 — RF Conducted — Fundamental Bandwidth

November 4, 2015
Temp. / R.H. 20 - 25° C / 30-60% R.H.

Specific
Measurement
Procedure

Additional
Notes

ANSI C63.10-2013 Section 11.8

1. Continuous transmit modulated used for this test.

Table

2402 695 2.31 1.220
2440 697 2.294 1.236
2480 691 1.106 1.236
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Plots

Agllent Spectrum Analyzer - Occupled BW

0951:04PM 1n 12, 2015
Radio Std: None

Center Freq: 2402000000 GHz
o Trig: Free Run AuglHold:>101M0
#hten: 10 4B Ext Gain: -10.00 4B

Center Freq 2.402000000 GHz

Ref 10.00 dBm

Span 5 MHz|
Sweep 1ms

#VBW 300 kHz

Occupied Bandwidth Total Power 4.23 dBm

2.3664 MHz
566.64 kHz OBW Power
694.8 kHz x dB

99.00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth

e sTATUS

Radio Device: BTS

Trace/Detector

Agilent Spectrum Analyzer - Occupled BW

x dB -20.00 dB

Contar Freq: 2402000000 GHz
Trig: Free Run AvglHold> 1010
#ian: 10 48 Ext G 00 4B

AFGainLow

Ref 10.00 dBm

Center 2.402 GHz

es BW 51 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
2.3092 MHz
572.47 kHz OBW Power

1.219 MHz x dB

Transmit Freq Error
x dB Bandwidth

0L:00-33FM oy 04, 2015

Fadio Std: None TraceiDetector

Radio Davic

6.65 dBm

99.00 %
-20.00 dB

Uz

DTS BW - Low Channel

Agilent Spectrum Analyzer - Gccupied BW

Center Freq: éllﬂﬂﬂﬂﬂﬂﬂ GHz
Trig: Fres Run Avg|Hold>10/10
#Atten: 10 dB Ext Gain: -10.00 dB

pan 5.0000 MHz
Radia D

Ref 10.00 dBm

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Taotal Power 3.78 dBm
2.3259 MHz
554.78 kHz OBW Power

696.6 kHz x dB

99.00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth

= sTaTUS

UZ.47.06 M Jin 12, 2016
Radio Std: Nene

Ref 10.00 dBm

Center 2.44 GHz

es BW 51 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
2.2967 MHz
559.17 kHz OBW Power

1.236 MHz x dB

Transmit Freq Error
x dB Bandwidth

OBW + 99% BW - Low Channel

33 PM NGOy 04, 2015

Radio Std: None. Peak Search

i Span 5 MHz|
Sweep 1.8Bms

6.37 dBm

99.00 %
-20.00 dB

T

DTS BW — Mid Channel

Agllent Spectrum Analyzer - Occupled BW

Center Freq: 2480000000 GHz
o Trig:Free Run AvglHald>10110
#Asn: 10 dB Ext Gain: -10.00 4B

Center Freq 2.480000000 GHz

HIF Galn:Lowe

Ref 10.00 dBm

Center 2.48 GHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Taotal Power 3.35dBm
1.1527 MHz
5.371 kHz OBW Power

690.6 kHz x dB

99.00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth

= sTaTUS

035607 PM 1an 12, 2016
Radio Std: None

Radio Davice: BTS

TracelDetector

Agllent Spectrum Analyzer - Occupled BW

Centar Fraq: 2.480000000 GHz
o Trig: Free Run
#hten: 10 4B

x dB -20.00 dB

I GaincLow

Ref 10.00 dBm

Center 2.48 GHz
Res BW 51 kHz

#VBW 300 kHz

Occupied Bandwidth Total Power
1.1106 MHz
-5.405 kHz OBW Power

1.223 MHz x dB

Transmit Freq Error
x dB Bandwidth

Avg|Hold:> 1010
Ext G: 00

OBW + 99% BW — Mid Channel

0154133 PMow 04, 2015

Radio Std: None Trace/Detector

Radio Device: BTS

Span 5 MHz|
Sweep 1.8Bms

5.69 dBm

99.00 %
-20.00 dB

DTS BW — High Channel
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B.1.2 — RF Conducted — Fundamental Power and Spectral Densit

November 4, 2015
Temp. / R.H. 20 - 25° C / 30-60% R.H.

Specific
Measurement
Procedure

ANSI C63.10-2013 Section 11.9 and 11.10

1. Continuous transmit modulated used for this test.
Sample Calculation:
Margin (dB) = Limit — Measured Level

Additional
Notes

Table

2402 698 231 1.220 -6.22 8 14.22 -2.1 30 321
2440 722 2.294 1.236 -6.58 8 14.58 -2.5 30 325
2480 682 1.106 1.236 -6.81 8 14.81 -3.1 30 33.1
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Plots

Agilent Spectrum Analyzer - Swept SA

Marker 1 2.402370000000 GHz - Avg Type: Veltage
PHO: o Trig: Free Run Avg|Hold>103/103
IFGai #Atten: 10 dB Ext Gain: -10.00 dB

Ref 10.00 dBm

Center 2.402000 GHz Span 10.00 MHz
#Res BW (-60B) 3 MHz #VBW 50 MHz Sweep 1,000 ms (1001 pts)

= sTaTUS

Peak Search

Agilent Spectrum Analyzer - Swept SA

Marker 12.401936133000 GHz ) Avg Type: Voltage
e Ly Trig:Fres Run AvglHold> 103103
Batten: 10 4B Ext Gain: -10.00 dB

Ref 10.00 dBm

Center 2.4020000 GHz Span 1.047 MHz
#Res BW (-60B) 30 kHz #VBW 100 kHz Sweep 2.467 ms (1001 pts)

= sTATUS

Peak Output Power — Low Channel

Marker 1 2.440390000000 GHz Avg Type: Voltage
Phortest oy Trig:Free Run Avg[Hold> 1031103
IFGain:L ow #Atten: 10 dB Ext Gain: -10.00 dB

Ref 10.00 dBm

Center 2.440000 GHz Span 10.00 MHz
#Res BW (-6dB) 3 MHz #VBW 50 MHz Sweep 1,000 ms (1001 pts)

= sTaTUS

Peak Search

PPSD — Low Channel

Agilent Spectrum Analyzer - Swept SA

Marker 1 2.440081225000 GHz ) ) Avg Type: Veltage
PR Wie L Trig:Free Run Avg|Hold:> 103103
IFGainzl ow SAtten: 10 dB Ext Gain: -10.00 dB
Mkr1 2.4
Ref 10.00 dBm

Center 2.4400000 GHz Span 1.083 MHz
#Res BW (-60B) 30 kHz #VBW 100 kHz Sweep 2.533 ms (1001 pts)

= sTATUS

Peak Output Power — Mid Channel

Agilent Spectrum Analyzer - Swept SA

Marker 1 2.479760000000 GHz - Avg Type: Veltage
PHO: o Trig: Free Run Avg|Hold>103/103
IFGai #Atten: 10 dB Ext Gain: -10.00 dB

Ref 10.00 dBm

Center 2.480000 GHz Span 10.00 MHz
#Res BW (-6dB) 3 MHz #VBW 50 MHz Sweep 1,000 ms (1001 pts)

= sTaTUS

Peak Search

PPSD — Mid Channel

JAvg Type: Voltage
Y Trig: Fres Run Avg|Hold> 103103
gatten: 10 dB Ext Gain: -10.00 dB

Ref 10.00 dBm

Center 2.4800000 GHz Span 1.023 MHz
#Res BW (-60B) 30 kHz #VBW 100 kHz Sweep 2.400 ms (1001 pts)

= sTATUS

Peak Output Power — High Channel

PPSD — High Channel
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B.1.3 — RF Conducted — Spurious Emissions

November 4, 2015
Temp. / R.H. 20 - 25° C / 30-60% R.H.

Specific
Measurement ANSI C63.10-2013 Section 11.11
Procedure

Additional 1. Continuous transmit modulated used for this test.
Notes 2. See DTS BW plots for 100 kHz reference
Table

4804 -39.881 | -22.58 17.301

W 79209 | -65.132 | 22.58 | 42.552

Mid 4880 -45.54 -23.01 22.53

7320 -64.36 -23.01 41.35

ioh 4960 -50.276 | -23.45 26.826

g 7440 | 61.437 | 23.45 | 37.987

Prepared For: Stanley Black and Decker Name: 1DX0JBOAX
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Plots

Agilent Spectrum Analyzer - Swept SA

Marker 1 886.510000000 MHz Avg Type: Log-Pwr
BH0: rast L Trig: Free Run AvglHold>103/103
IFG ain:L ow #Atten: 6 dB Ext Gain: -10.00 dB

Ref 6.00 dBm

e P e S e |

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 92.73 ms (1001 pts)|

s sTATUS

Agilent Spectrum Analyzer - Swept SA

Marker 1 2.400000000000 GHz N ) Avg Type: Log-Pur
PHO: Fast Lyt 'lpr;g;Fr;ldF{un AvalHeld: 117103
n:

IFGain:Low Ext Gain: -10.00 dB

Ref 6.00 dBm

’1

# ‘,_ug,.ﬁ\\}l‘ \La'u-,y-»m.m%,w.

L = el Aol -o.AM‘-anWW,M
it L

Start 1.000 GHz ‘Stop 8.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 669.0 ms (1001 pts)

= sTaTUS

30-1000 MHz — Low Channel

Agilent Spectrum Analyzer - Swept SA

Marker 1 9.606660666067 GHz - AvaTypeLogPur T Peak Search
oNG: fast [ TrigiFresRun AuglHold> 1031103
IF Gain:Low Atten: 6 dB Ext Gain: -10.00 4B
Mkr1

Ref 6.00 dBm

Start 8.000 GHz Stop 15.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 669.3 ms (10000 pts)

s sTATUS

1-8 GHz — Low Channel

Agllent Spectrum Analyzer - Swept SA
Marker 1 24.911991199120 GHz ' AvaType: LogPur Peak Search
PR T

et o Trig: Free Run AvglHeld: 141103
IFGalnLow *_ Atten:6 4B Ext Gain: -10.00 8

Ref 6.00 dBm

Start 15.000 GHz ) Stop 25.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 955.9 ms (10000 pts)

= sTATUS

8-15 GHz — Low Channel

Agllent Spectrum Analyzer - Swept SA

Marker 1 915.610000000 MHz #vg Typs: Log-Pur Pesk Szarch
P

5
IF ow #Amen: 6 d5 Ext Gain: -10.00 48
A
Ref 6.00 dBm
Next Pk Right
Next Pk Left

Marker Delta)
1
M
S By T S P e S FRTEEE PIVS RS P RS e S R s LS —RefLvl
Start 30.0 MHz Stop 1.0000 GHz m

#Res BW 100 kHz #VBW 300 kHz Sweep 92.73 ms (1001 pts)|

= sTaTus

15-25 GHz — Low Channel

ngflent Spectrum Analyzer - Swept S4

Marker 1 2.442000000000 GHz N Aug Type: Log-Pur
PNO: Fast Ly Trig:Frae Run AvglHold: 161103
I Gain:Low __ #Atien: 6 4B Ext Gain: -10.00 4B

Refl 6.00 dBm

’1

Next Pk Left
Marker Delta;
‘
l| ittt
L betepn o lﬁm-,w TP S i |  kr—RerLui
Start 1.000 GHz Stop 8.000 GHz m

#Res BW 100 kHz #VBW 300 kHz Sweep 669.0 ms (1001 pts)

= sTaTus

30-1000 MHz — Mid Channel

1-8 GHz — Mid Channel
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Plots

Agilent Spectrum Analyzer - Swept SA

Marker 1 9.760576057606 -rm B i FrasRun xﬂn‘;mtl’;;gwr

WFGaindow _Atten:§ d Ext Galn: -10.00 4B

Ref 6.00 dBm

Start 8.000 GHz Stop 15.000 GHz
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Agilent Spectrum Analyzer - Swept SA
Peak Search
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Agllent Spectrum Analyzer - Swept SA
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ngflent Spectrum Analyzer - Swept S4
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30-1000 MHz — High Channel

Agilent Spectrum Analyzer - Swept SA
‘Mark ] 6 e Peak Search
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Start 8.000 GHz Stop 15.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 669.3 ms (10000 pts)

msc 5

1-8 GHz - High Channel

Avg Type: Log-Pur Frequency
st Lyl Trig:Free Run Avg|Hold:> 1031103
Atten: 6 dB Ext Gain: -10.00 d8

Mkr1
Ref 6.00 dBm

Start 15.000 GHz ) Stop 25.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 955.9 ms (10000 pts)

8-15 GHz — High Channel

15-25 GHz — High Channel

Prepared For: Stanley Black and Decker

Name: 1DX0JBOAX

Report: TR 315131

Model: See section 3.1

LSR: C-2290

Serial: See Section 3.1
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Plots

gflent Spectrum Analyzer - Swept SA

Marker 1 A 3.005000000 MHz
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IFGain:Low
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Avg Type: Log-Pur
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Stop 2.405000 GHz
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STATUS
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Band Edge — Low Channel

gilent Spectrum Analyzer - Swept SA
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=
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STATUS
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Prepared For: Stanley Black and Decker

Name: 1DX0JBOAX

Report: TR 315131

Model: See section 3.1

LSR: C-2290

Serial: See Section 3.1
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B.1.4 — RF Conducted — Frequency Stability

Manufacturer Stanley Black and Decker
Date November 4, 2015
Operator Peter Feilen
Temp. / R.H. 20 -25°C/ 30-60% R.H.
Rule Part e 210 .
RSS-GEN Section 6.11
Specific
Measurement ANSI C63.10-2013 Section 6.8
Procedure
Additional
Description of | RF Conducted Measurement
Measurement
The power and frequency stability of the device was examined as a function of the
input voltage available to the EUT. A Spectrum Analyzer was used to measure the
RF output power and frequency at the appropriate frequency markers. Power was
supplied by an external bench-type DC power supply and was varied from the
nominal.
Additional The power was then cycled On/Off to observe system response. No unusual
Notes response was observed, the emission characteristics were well behaved, and the
system returned to the same state of operation as before the power cycle.
Below is data showing stability of the fundamental frequency.
Continuous transmit un-modulated used for this test.
Table
Nominal (20 VDC) -15% (17 VDC) .
Channel Max Drift
Frequency (Hz) Frequency (Hz) (Hz)
Low 2401994755 2401994684 71
Mid 2439995201 2439994821 380
High 2479994995 2479994877 118

Prepared For: Stanley Black and Decker

Name: 1DX0JBOAX

Report: TR 315131

Model: See section 3.1

LSR: C-2290

Serial: See Section 3.1
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B.2 — Transmitter Radiated Emissions in Restricted Bands

Rule Part(s) FCC: 15.247/ 15.205 / 15.209
IC: RSS-GEN Section 8.9,8.10
Measurement .
Procedure ANSI C63.10 — 2013 Section 11.12 (6.3,6.5,6.6)
Test Location LS Research, LLC - FCC Listed 3 meter Semi-Anechoic Chamber
Test Distance See data section
Above 1 GHz: 150 cm height non-conductive table above reference ground plane covered
EUT Placement | with absorbers
Below 1 GHz: 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: | 18-26GHz
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.
Descriotion 2) The EUT is placed on a non-conductive pedestal made of expanded polyethylene foam
of P centered on a turn-table in the test 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.
Examble Reported Measurement data = Raw receiver measurement + Antenna Correction Factor +
pie Cable factor (dB) - amplification factor (when applicable) + Additional factor (when
Calculations .
applicable)
Limits:
Frequency 3 m Limit 3 m Limit Type
(MHz2) (wV/m) (dBuV/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)

Prepared For: Stanley Black and Decker

Name: 1DX0JBOAX

Report: TR 315131

Model: See section 3.1

LSR: C-2290

Serial: See Section 3.1
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B.2.1 — Transmitter Band-Edge Restricted Band

|
Oxe | Nowmberzzaos
|

Temp. /R.H. 20 - 25° C / 30-60% R.H.

Measurement

ANSI C63.10-2013 Section 11.12
Procedure

EUT Placement | 150 cm height non-conductive table centered on turn-table , absorbers covering ground plane

1) EUT maximized in orientation, azimuth, and antenna height with maximum results

Additional Notes
reported.

Average Table

Low 2390.00 40.00 54 14.00
High 2489.50 44.65 54 9.35
Peak Table

Low 2330.64 63.47 74 10.53

High 2485.48 63.49 74 10.51
Prepared For: Stanley Black and Decker Name: 1DX0JBOAX
Report: TR 315131 Model: See section 3.1
LSR: C-2290 Serial: See Section 3.1
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Plots

Agilent Spectrum Analyzer - Swept SA

Agilent Spectrum Analyzer - Swept SA
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Agilent Spectrum Analyzer - Swept SA
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! NextPeak
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PREAMP 1FGain:High #Atten: 0 di
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1

Start 2.483500 GHz " Stop 2.500000 GHz
Res BW (CISPR) 1 MHz #VBW 10 Hz Sweep 1.892 s (1001 pts),

= sTaTus = sTaTUS

Start 2.483500 GHz Stop 2.500000 GHz
Res BW (CISPR) 1 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

Upper Band-Edge — High Ch. - Average Upper Band-Edge — High Ch. - Peak

Prepared For: Stanley Black and Decker Name: 1DX0JBOAX
Report: TR 315131 Model: See section 3.1
LSR: C-2290 Serial: See Section 3.1
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B.2.2 — Transmitter Radiated Spurious Emissions in Restricted Bands

Manufacturer Stanley Black and Decker
Date November 5, 12, 13, 20 2015
Operator Peter Feilen/Coty Hammerer
Temp. / R.H. 20 - 25° C / 30-60% R.H.
Rule Part FCC 15.247/ 15.205 / 15.209

IC RSS-247 /| RSS-GEN
Measurement ANSI C63.10-2013 Section 11.12
Procedure

Test Distance

3 meter

EUT Placement

150 cm height non-conductive table centered on turn-table , absorbers covering ground plane

Detectors

Final Measurements: Peak / Max Hold, RBW 1 MHz, Average VBW 10Hz, Peak VBW 3 MHz

Additional Notes

EUT maximized in azimuth, and antenna height with maximum results reported for each orientation.

Example .. . _ .
Calculation Limit (dBuV/m) — Reading (dBpV/m) = Margin (dB)
Table
30-1000 MHz
Quasi- Quasi-
Frequency Peak Peak Margin
(MHz) Reading Limit (dB)
(dBuV/m) | (dBuv/m)
181.9 18.1 435 25.4
1953 18.0 435 255
987.6 29.0 54.0 25.0
982.2 29.2 54.0 24.8
Note: Noise Floor readings
1-25 GHz
EUT Frequency EUT Antenna Azimuth Height Avera_ge Pea_k Avsera.ge Avera'ge Peak Limit Pealf
Channel (MHz) orientation Polarity (degree) (cm) geailne iR Ihr Limit Margin (dBuv/m) Margin
(dBuV/m) (dBuV/m) (dBuV/m) (dB) (dB)
. Horizontal 339 213 385 453 15.5 287
High 4960 izl Vertical 184 142 44.7 50.4 93 236
. . Horizontal 270 101 43.6 495 10.4 245
High 4960 Horizontal 1= cal 319 175 42.2 482 11.8 258
. , Horizontal 16 127 41.9 48.6 121 254
High 4960 Vertical Vertical 340 101 39.8 465 14.2 275
Horizontal 350 180 46.4 516 76 224
Low 4805 Flat Vertical 187 101 493 54.1 47 19.9
. Horizontal 280 106 495 54.4 45 196
Low 4805 Horizontal == cal 82 124 46.8 51.7 >4 7.2 74 223
. Horizontal 355 101 46.7 51.9 73 221
Low 4805 pecs Vertical 5%, 215 405 476 135 26.4
. Horizontal 340 150 44.7 50.3 9.3 23.7
Mid 4880 Flat Vertical 181 150 48.7 53.4 53 206
. . Horizontal 263 101 48.2 53.3 5.8 20.7
il 4880 L = 89 101 451 505 8.9 235
. . Horizontal 334 122 452 506 8.8 234
Ll 4880 L] Vertical 18 323 456 51.2 8.4 28

Prepared For: Stanley Black and Decker

Name: 1DX0JBOAX

Report: TR 315131

Model: See section 3.1

LSR: C-2290

Serial: See Section 3.1
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Plots

Aghent EM Receiver - Frequency Scan
; 054331 AMNo 12, 2015
Marker 1 195.32 MHz

PREAMP Asten: 0 4B Free Run
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A st b, M
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Next Pk Right
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30-200 MHz - Vertical Polarity
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Next Peak|
Y
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m

Peak Crite

30-200 MHz - Horizontal Polarity

FREQUENCY SCAN  Scan
>11
Atten; 0 4B Free Run

Mkr1
Ref 76.99 dBpVim 3

Start 200 MHz
Res BW 120 kHz VBW 1.2 MHz

msa sTATUE

Stop 1 GHz
Dwell Time 6.733 ps( 60 kHz)

200-1000 MHz - Vertical Polarity

200-1000 MHz - Horizontal Polarity

Prepared For: Stanley Black and Decker

Name: 1DX0JBOAX

Report: TR 315131

Model: See section 3.1

LSR: C-2290

Serial: See Section 3.1
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Plots
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2.5-4 GHz - Low Channel - Vertical
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Name: 1DX0JBOAX

Prepared For: Stanley Black and Decker

Report: TR 315131

Model: See section 3.1

LSR: C-2290

Serial: See Section 3.1
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Plots

Agilent Spectrum Analyzer - Swept SA.
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Prepared For: Stanley Black and Decker

Name: 1DX0JBOAX

Report: TR 315131

Model: See section 3.1

LSR: C-2290

Serial: See Section 3.1
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B.3 — AC Mains Conducted Emissions

Rule Part(s)

FCC: 15.207
IC: RSS-247 | RSS-GEN

Measurement
Procedure

ANSI C63.4 - 2014
ANSI C63.10 — 2013

Test Location

LS Research, LLC — Conducted Emissions Area

Test Voltage

120 VAC 60 Hz

EUT Placement

80 cm height non-conductive table above reference ground plane; 40 cm to horizontal plane

Frequency
Range of 150 kHz — 30 MHz
Measurement
Peak, Quasi-Peak, Average
oo™ | e Dl
VBW: At least 27 kHz
1) The LISN, cable, limiter, 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 at appropriate distance from ground
of planes and plugged into LISN. The LISN used has the ability to terminate the unused port
Measurement with a 50Q (ohm) load when switched to either L1 (line) or L2 (neutral).
3) Maximum emissions are determined with peak detector and measurements at select
points are made with quasi-peak and average detectors. Results are recorded and compared
to limit.
Example Reported Measurement data = Raw receiver measurement + LISN Factor + Cable factor
Calculations (dB) + Additional factor (when applicable)

Limits of Conducted Emissions at the AC Mains Ports:

Frequency Range Class B Limits (dBuV)
(MHz) Quasi-Peak Average
0.150 -0.50 * 66-56 56-46
0.5-5.0 56 46
5.0-30 60 50

* The limit decreases linearly with the logarithm of the frequency in this range.

Prepared For: Stanley Black and Decker

Name: 1DX0JBOAX

Report: TR 315131

Model: See section 3.1

LSR: C-2290

Serial: See Section 3.1
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B.3.1 — AC Mains Conducted Emissions

Manufacturer Stanley Black and Decker

Date 12-23-15

Operator Adam A

Temp. / R.H. 20 - 25° C / 30-60% R.H.

Rule Part 15.207 / RSS-GEN
Measurement ANSI C63.4 - 2014

Procedure ANSI C63.10 - 2013 Section 6.2

Test Voltage

120 VAC 60 Hz

EUT Placement

80 cm height non-conductive table, 40 cm from vertical ground plane

Detectors

Peak; RBW 9 kHz
Quasi-Peak and Average

Additional Notes

1) Tested in continuous transmit with no significant difference between operating channels.

Example Calculation:
Margin (dB) = Limit (dBuV) — Reading (dBuV)

Table
peak | QU3s" Average | Q-Peak Quasi- Average | Average
Frequency . . Peak . .. Peak . -
(MH2) Line Reading s Reading | Limit VTl Limit Margin
(dBuv) (dBpY) (dBuV) | (dBuv) (dB) (dBuv) (dB)
0.150 1 53.5 45.2 33.1 66.0 20.8 56.0 22.9
0.245 1 46.2 394 29.7 61.9 22.5 51.9 22.2
2.134 1 33.9 30.2 18.1 56.0 25.8 46.0 27.9
0.159 2 48.0 40.5 22.3 65.5 25.0 55.5 33.2
0.262 2 39.2 31.7 23.0 61.4 29.7 51.4 28.4
2.130 2 34.5 29.3 16.9 56.0 26.7 46.0 29.1
Plots

ngflent EMI Receiver - Frequency Scan

Fry
Marker 1 150.00 kHz
CSPR

Start 150 kHz
Res BW 9 kHz
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a
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Line 1 Line 2

Prepared For: Stanley Black and Decker

Name: 1DX0JBOAX

Report: TR 315131

Model: See section 3.1

LSR: C-2290

Serial: See Section 3.1
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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
Radiated Immunity 3 Volts/Meter in 3-Meter Chamber 2.05 Volts/Meter
Conducted Immunity 3 Volts level 2.33V
EFT Burst, Surge, VDI 230 VAC 54.4V
ESD Immunity Discharge at 15kV 3200V
Temperature/Humidity Thermo-hygrometer 0.64° / 2.88 %RH
Prepared For: Stanley Black and Decker Name: 1DX0JBOAX
Report: TR 315131 Model: See section 3.1
LSR: C-2290 Serial: See Section 3.1
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Appendix D - References

Publication Year Title
FCC CFR Parts 0-15 2015 Code of Federal Regulations — Telecommunications
Digital Transmissions Systems (DTSs), Frequency
RSS-247 Issue 1 2015 Hopping Systems (FHSs) and Licence-Exempt Local
Area Network (LE-LAN) Devices
General Requirements and Information for the
ResEaN Esles AU, Certification of Radio Apparatus
American National Standard for Methods of
Measurement of Radio-Noise Emissions from Low-
AINE el AU Voltage Electrical and Electronic Equipment in the
Range of 9 kHz to 40 GHz.
ANSI C63.10 2013 American National Standard of Procedures for

Compliance Testing Unlicensed Wireless Devices

Prepared For: Stanley Black and Decker

Name: 1DX0JBOAX

Report: TR 315131

Model: See section 3.1

LSR: C-2290

Serial: See Section 3.1
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END OF REPORT

Date Version | Comments Person
12-22-15 VO Initial Draft Release Kim B
12-23-15 V1 Final Adam A

Prepared For: Stanley Black and Decker

Name: 1DX0JBOAX

Report: TR 315131

Model: See section 3.1

LSR: C-2290

Serial: See Section 3.1
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