FCC & ISED CANADA CERTIFICATION TEST REPORT

for the

NAO080801

FCC ID: YJ7-NAO080801
IC ID: 9082A-NA080801

WLL REPORT# 18773-0801 REV 1

Prepared for:
Stanley Black & Decker, Inc.
701 East Joppa Road
Towson, Maryland 21286

Prepared By:
Washington Laboratories, Ltd.
4840 Winchester Blvd. Suite #5

Frederick, Maryland 21703

\‘\‘IIHF"
SO,
>~ -~
il* S z

=) ANS1 Wational Accreditation Board
z y S e
T TN ACCREDITED
NN
Gl AN e
by TESTING LABORATORY

Testing Certificate AT-1448

Certificates and reports shall not be reproduced except in full, without the written permission of Washington Laboratories, Ltd



Stanley Black & Decker, Inc. w FCC & ISED Canada
NAO080801, 5V Gen2 BLEM Certification Test Report

FCC & ISED Canada Certification Test Report

for the

Stanley Black & Decker, Inc.
NA08080

FCC ID: YJ7-NA080801
ISED ID: 9082A-NA080801

July 15, 2024
WLL Report# 18773-0801 Rev 1

Prepared by:

Z{/},&L./Z/(/M&I\;’g/

# I§yan Mascaro
RF Test Engineer

Reviewed by:

50728

Steven D. Koster
President

WLL Report 18773-0801 Rev 1 Page 2 of 105



Stanley Black & Decker, Inc. w FCC & ISED Canada
NAO080801, 5V Gen2 BLEM Certification Test Report

Abstract

This report has been prepared on behalf of Stanley Black & Decker, Inc. to support the attached
Application for Equipment Authorization. The test report and application are submitted for a Digital
Transmission System (DTS) transmitter under Part 15.247 of the FCC Rules and under Innovation Science
and Economic Development (ISED) Canada RSS-247, Issue 3 (8/2023). This certification test report
documents the test configuration and test results for the Stanley Black & Decker, Inc., NA080801
Bluetooth LE, limited single-modular transmitter. The information provided in this report is only
applicable to device herein documented as the EUT.

Radiated testing was performed in the Free-space Anechoic Chamber Test-site (FACT) 3m chamber of
Washington Laboratories, Ltd., located at: 4840 Winchester Boulevard, Suite #5., Frederick, MD 21703.
Site description and site attenuation data have been placed on file with the FCC's Sampling and
Measurements Branch at the FCC laboratory in Columbia, MD. Washington Laboratories, Ltd. has been
accepted by the FCC and approved by ANAB under Certificate AT-1448 as an independent FCC test
laboratory. The ISED Canada number for Washington Laboratories is 3035A.

The Stanley Black & Decker, Inc., NA080801, BLE Module [FCC ID: YJ7-NA080801] complies with
the requirements for a Digital Transmission System (DTS) transmitter device under FCC Part 15.247 and
ISED Canada RSS-247 Issue 3 (8/2023). The device is a limited single-modular transmitter.

Revision History Description of Change Date
Rev 0 Initial Release July 15, 2024
Rev 1 Removed receiver emissions testing August 6, 2024
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1 Introduction

1.1 Compliance Statement

The Stanley Black & Decker, Inc., NA080801, BLE Module [FCC ID: YJ7-NA080801] complies with
the requirements for a Digital Transmission System (DTS) transmitter device under FCC Part 15.247 and
ISED Canada RSS-247 Issue 3 (8/2023). The device is a limited single-modular transmitter.

1.2 Test Scope

Tests for radiated and conducted (at antenna terminal) emissions were performed. All measurements were
performed in accordance with ANSI C63.10-2020 “ANSI Procedures for Compliance Testing of
Unlicensed Wireless Devices”. The measurement equipment conforms to ANSI C63.2 “Specifications for
Electromagnetic Noise and Field Strength Instrumentation”. The modules were tested “stand alone” as
required for modular testing and approval.

1.3 Contract Information

Customer: Stanley Black & Decker, Inc.
Purchase Order Number: M865624
Quotation Number: 74701

1.4 Test and Support Personnel

Washington Laboratories, LTD  Ryan Mascaro
Customer Representative Kirwan Magdamo

1.5 Test Location

All measurements herein were performed at Washington Laboratories, Ltd. test center in Frederick, MD.
Site description and site attenuation data have been placed on file with the FCC's Sampling and
Measurements Branch at the FCC laboratory in Columbia, MD. The ISED Canada OATS number for
Washington Laboratories, Ltd. is 3035A. Washington Laboratories, Ltd. has been accepted by the FCC
and approved by ANAB under Testing Certificate AT-1448 as an independent FCC test laboratory.

WLL Report 18773-0801 Rev 1 Page-8 of 105
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2 Equipment Under Test

2.1 EUT Ildentification

Table 1: Device Summary

Manufacturer: Stanley Black & Decker, Inc.
FCCID: YJ7-NA080801

IC ID: 9082A-NA080801

Part Number: NA080801

HVIN: NA080801

Frequency Range:

2402 to 2480 MHz

Peak Output Power: 1.11 dBm (1.29 mW)
Antenna Type: PCB meander trace, peak gain: -6.48 dBi
FCC Emission Designator: 716KG1D
IC Emission Designator: 2M1G1D
6dB Occupied Bandwidth: 716.5 kHz
99% Occupied Bandwidth: 2.089 MHz
Protocol: Bluetooth Low Energy (BLE)
Modulation and Data Rate: GFSK (1Mbps)
n/4ADQPSK (2Mbps)
Keying: Automatic
Type of Information: Digital
Number of Data Channels: 37
Interface Cables: N/A

Power Source & Voltage:

3VDC, via coin-cell battery

Worst-Case TX Spurious Emission:

Antenna Port Conducted |2.352GHz @ -42.22 dBm (Figure 52)

Radiated Emissions

83.645MHz @ 29.44dBuV/m (Table 13)

Software/Firmware Version:

Not Declared by Applicant

Testing Dates:

6/17/2024 to 7/9/2024

WLL Report 18773-0801 Rev 1
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2.2 EUT Description

The NA080801 is DeWalt’s Gen2 Bluetooth Low Energy Module (BLEM). The BLE transmitter module
is designed for tracking, locating, enabling/disabling, and customizing DeWalt professional power tools
via the DeWalt Site Manger App., and via DeWalt Asset Gateway. The device can operate off the internal
CR2450 coin cell battery or alternately the DeWalt battery pack, when present. Please note the device
being certified is a limited single-modular transmitter. The module samples were tested stand-alone as
required for modular testing and approval.

2.3 Test Configuration and Algorithm

The NA080801, 5V Gen2 BLEM was provided in a variety of engineering samples that were configured
for testing. The EUT samples were loaded with test-mode software/firmware to allow individual samples
to dwell, hop, sweep, and/or receive only as needed for required testing. The EUT was tested in a powered
on, steady state. The 2.4GHz BLE radio was exercised as necessary to meet the requirements of the testing.
For conducted measurements, the BLE radio was observed through the uFl antenna port. For radiated
emissions below 1GHz, the EUT was set to transmit in a hopping enabled mode, sweeping through the
ISM band. For radiated emissions above 1GHz, the EUT was set to transmit at the each of the Low,
Center, and High Channels. Only the worst-case emissions are provided throughout this report.
Additionally, for transmit power setting, or transmit gain setting, the test-mode software was set to a value
of “0”. This setting was maintained for all testing.

2.4 Deviations to the Test Standard

There were no deviations to the requirements of the standard(s).

WLL Report 18773-0801 Rev 1 Page-10 of 105
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2.5 EUT Configuration Details

The EUT was comprised of the following equipment, provided on the following page. All Modules, PCBs,
etc. listed were considered as part of the EUT, as tested.

Table 2: EUT System Configuration List

Name / Description Model Number Part Number Serial Number | Rev. #
NAO080801 Antenna -- NA080801 Antenna rF1
NA080801 Conducted - NA080801 Conducted rF1
NAO080801 Radiated Lo - NA080801 2402 rF1
NA080801 Radiated Mid - NA080801 2440 rF1
NA080801 Radiated High - NA080801 2480 rF1
NA080801 Radiated Hopping -- NA080801 Hop rF1
NA080801 Production - NA080801 Prod rF1

Table 3: Support Equipment

Name / Description Manufacturer Model Number Calibration Data
USB to UART Cable FTDI TTL-232R-5V N/A
UMCC to SMA Cable Assembly TE Connectivity 2032439-1 N/A
T3 Driver -- -- N/A
Table 4: Cable Configuration
Ref. EUT Cable Length . Termination
ID Port Name Description Qty. (m) Shielded Port ID
V+, UART TX,
1 DTM UART RX, GND 1 0.2 No PC
2 RF Out Coax with SMA 1 18 Yes EMC
connector Receiver

WLL Report 18773-0801 Rev 1
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Figure 1: EUT Testing Arrangement (Example Only)

EUT 1

Figure 2: EUT Sample Configuration (Example Only)

Configuration 1
(Radiated; S/N: 2402, 2440, 2480, HOP, PROD)

(1JUSB to UART
7L 2328 32

Configuration 2
(Conducted; S/N: Conducted)

2) RF Out

1o SMA

(1)USB to UART

TTL 2328 3v3

Configuration 3
(Antenna Characterization; S/N: ANTENNA)

(2) RF Out

ufl to SMA
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3 Test Results

The table below shows the results of testing for compliance with a Digital Transmission System in
accordance with FCC Part 15.247 and RSS-247 Issue 3. Full test results are shown in subsequent sub-
sections.

Table 5: Testing and Results Summary

FCC Rule Part IC Rule Part Description Result
15.247(a)(2) RSS-247 [5.2 ()] Occupied Channel Bandwidth Pass
15.247 (b)(3) RSS-247 [5.4 (d)] Transmit Output Power Pass

15.247 (e) RSS-247 [5.2 (b)] Power Spectral Density Pass
15.247 (d) RSS-247 [5.5] Out-of-Band Emissions Pass
(Band Edge @ 20dB below)
15205 RSS-Gen General Field Strength Limits Pass
15.209 [8.9/8.10] (Restricted Bands & RE Limits)
15.207 RSS-Gen [8.8] AC Conducted Emissions N/A *

* the EUT is not subject to the provisions of 15.207 for powerline emissions. This device is powered by
coin-cell battery, or the DC voltage will be supplied via the final host integration. The grantee will address
this requirement on a case-by-case basis, through subsequent Supplier’s Declaration of Conformity (SDoC)
assessments, as the module is integrated into future host products.

WLL Report 18773-0801 Rev 1 Page-13 of 105



Stanley Black & Decker, Inc.

NAO080801, 5V Gen2 BLEM

A
A

FCC & ISED Canada
Certification Test Report

3.1 Occupied (DTS) Bandwidth

For a DTS operating in the 2.4GHz band, FCC Rule Part 15.247(a)(2) and RSS-247, 5.2(a) require the
minimum 6dB bandwidth be at least 500 kHz. The 99% BW shall also be recorded.

The transmitter occupied bandwidth was measured conducted at the antenna port, by coupling the output
of the EUT transmitter to the input of a spectrum analyzer. The measurement level was corrected for any

cable and attenuator losses.

3.1.1 Measurement Method
This test was performed in accordance with Clause 11.8.2, Option 2, of ANSI C63.10-2020.

3.1.2 Test Data

The EUT test data is provided below.

The EUT was configured to transmit a modulated signal, with channel hopping disabled.

Table 6: Occupied Bandwidth Results

Modulation Mode Frequency 6dB 99%
(Data Rate) (MHz2) Bandwidth Bandwidth
DH5 2402 716.5 kHz 1.074 MHz
GFSK (1Mbps) 2440 726.2 kHz 1.080 MHz
P 2480 733.8 kHz 1.082 MHz
ODH5 2402 1.147 MHz 2.083 MHz
n/4ADQPSK (2Mbps) 2440 1.147 MHz 2.085 MHz
P 2480 1.148 MHz 2.089 MHz

WLL Report 18773-0801 Rev 1
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Figure 3: Occupied Bandwidth, Low Channel, 1Mbps (DH5)

Spectrum Analyzer 1
QOccupied BW
KEYSIGHT [nput RF Input Z: 50 Q Atten: 10 dB Trig: Free Run Center Freq: 2.402000000 GHz
Coupling: DC Corr CCorr RCal pW Path: Standard Gate: Off Avg|Hold>100/100
@ Align: Auto Freq Ref” Int (S) #IF Gain: Low Radio Std: None

1 EIEEh Ref Lvl Offset 21.83 dB
Scale/Div 10.0 dB Ref Value 10.00 dBm

Center 2.402000 GHz #Video BW 300.00 kHz Span 5 MHz
#Res BW 100.00 kHz Sweep 1.00 ms (5001 pts)

2 Metrics

Measure Trace
Occupied Bandwidth
1.0742 MHz Total Power 7.75dBm

Transmit Freq Error 18.117 kHz % of OBW Power 99.00 %
x dB Bandwidth 716.5 kHz x dB -6.00 dB

Jun 17, 2024 034
== "3 (s - ? 1uor:122:52AM s L‘il
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Figure 4: Occupied Bandwidth, Center Channel, 1Mbps (DH5)

Spectrum Analyzer 1
Occupied BW

KEYSIGHT |[Input RF Input Z: 50 O Aften: 10 dB Trig: Free Run Center Freq: 2.440000000 GHz
Coupling: DC Corr CCorr RCal uW Path: Standard Gate: Off Avg|Hold:=100/100
@ Align: Auto Freq Ref: Int (S) #IF Gain: Low Radio Std: None

1 Graph Ref Lvl Offset 21.83 dB

Scale/Div 10.0 dB Ref Value 10.00 dBm

#Video BW 300.00 kHz Span 5 MHz

Sweep 1.00 ms (5001 pts)
2 Metrics

Measure Trace
Occupied Bandwidth

1.0785 MHz Total Power 7.66 dBm

Transmit Freq Error 19.474 kHz % of OBW Power 99.00 %
x dB Bandwidth 726.2 kHz xdB -6.00 dB

Jun 17, 2024 (3
== h (‘ - ? 1%?24:'02AM et L.‘d
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Figure 5: Occupied Bandwidth, High Channel, 1IMbps (DH5)

Spectrum Analyzer 1
Occupied BW

KEYSIGHT |Input: RF Input Z: 50 O Atten: 10 dB Trig: Free Run Center Freq: 2.480000000 GHz
Coupling: DC Corr CCorr RCal uW Path- Standard Gate: Off Avg|Hold:=100/100
[:J Align: Auto Freq Ref: Int (5) #IF Gain: Low Radio Std: None

il el Ref Lvi Offset 21.83 dB
Scale/Div 10.0 dB Ref Value 10.00 dBm

Center 2.480000 GHz #Video BW 300.00 kHz Span 5 MHz
#Res BW 100.00 kHz Sweep 1.00 ms (5001 pts)
2 Metrics

Measure Trace
Occupied Bandwidth

1.0823 MHz Total Power 7.42 dBm

Transmit Freq Error 19.660 kHz % of OBW Power 99.00 %
X dB Bandwidth 733.8 kHz xdB -6.00 dB

Jun 17, 2024 [
O M ? i EHlLS

WLL Report 18773-0801 Rev 1 Page-17 of 105



Stanley Black & Decker, Inc.
NA080801, 5V Gen2 BLEM

FCC & ISED Canada
Certification Test Report

Figure 6: Occupied Bandwidth, Low Channel, 2Mbps (2DH5)

Spectrum Analyzer 1

QOccupied BW

KEYSIGHT [nput RF Input Z: 50 Q Atten: 10 dB Trig: Free Run Center Freq: 2.402000000 GHz
Coupling: DC Corr CCorr RCal pW Path: Standard Gate: Off Avg|Hold>10/10

@ Align: Auto Freq Ref” Int (S) #IF Gain: Low Radio Std: None

1 EIEEh Ref Lvl Offset 21.83 dB
Scale/Div 10.0 dB Ref Value 10.00 dBm

Center 2.402000 GHz #Video BW 300.00 kHz Span 6 MHz
#Res BW 100.00 kHz Sweep 1.00 ms (5001 pts)

2 Metrics

Measure Trace
Occupied Bandwidth
2.0825 MHz Total Power 8.16 dBm

Transmit Freq Error 22.414 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.147 MHz x dB -6.00 dB

Jul 03, 2024 ]
== q ('S - ? 9243:U4AM ;:: L*ﬂ
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Figure 7: Occupied Bandwidth, Center Channel, 2Mbps (2DH5)

Spectrum Analyzer 1
Occupied BW

KEYSIGHT |[Input RF Input Z: 50 O Aften: 10 dB Trig: Free Run Center Freq: 2.440000000 GHz
Coupling: DC Corr CCorr RCal uW Path: Standard Gate: Off Avg|Hold:=10/10
@ Align: Auto Freq Ref: Int (S) #IF Gain: Low Radio Std: None

1 Graph Ref Lvl Offset 21.83 dB

Scale/Div 10.0 dB Ref Value 10.00 dBm

#Video BW 300.00 kHz Span 6 MHz

Sweep 1.00 ms (5001 pts)
2 Metrics
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Figure 8: Occupied Bandwidth, High Channel, 2Mbps (2DH5)

Spectrum Analyzer 1
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3.2 Conducted Peak Output Power

For a DTS operating in the 2.4GHz band, FCC Rule Part 15.247(b)(3) and RSS-247, 5.4(d) require that
the maximum peak conducted output power shall not exceed 30 dBm, or 1W. Additionally, the EIRP
shall not exceed 36 dBm, or 4W.

The transmitter power was measured conducted at the antenna port, by coupling the output of the EUT
transmitter to the input of a spectrum analyzer. The measurement level was corrected for any cable and
attenuator losses.

3.2.1 Measurement Method
This test was performed in accordance with Clause 11.9.1.1 of ANSI C63.10-2020.

3.2.2 Test Data

The EUT test data is provided below.
The EUT was configured to transmit a modulated signal, with channel hopping disabled.
The EUT employs a PCB trace antenna with a peak gain of -6.48 dBi.

Table 7: Conducted Output Power Results

Modulation Mode Frequency Peak Power EIRP
(Data Rate) (MHz) (dBm) (dBm)

DH5 2402 1.11 -5.37

GFSK (1Mbps) 2440 1.00 -5.48

P 2480 0.73 5.75

2402 1.10 -5.38

n/4ADQPSK (22|\[sz 55) 2440 0.98 -5.50
P 2480 0.68 5.80
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Figure 9: Peak Output Power, Low Channel, 1Mbps (DH5)

Spectrum Analyzer 1
Swept SA

|(E\(S|G|-|T Input: RF Input Z: 50 Q #Atten: 10 dB PNO: Fast Avg Type: Log-Power 2 4
Coupling: DC Corr CCorr RCal PW Path: Standard |Gate: Off Avg|Hold:>100/100
[I) Align: Auto Freq Ref: Int (S)  Source: Off IF Gain: Low Trig: Free Run
Sig Track: Off PNNNNN

1 Spectrum Ref Lvl Offset 21.83 dB Mkr1 2.402 145 6 GHz
Scale/Div 10 dB Ref Level 10.00 dBm 1.11 dBm

1

Center 2.402000 GHz #Video BW 8.0 MHz
#Res BW 3.0 MHz

a0 W2

Span 8.000 MHz
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Figure 10: Peak Output Power, Center Channel, 1Mbps (DH5)

Spectrum Analyzer 1
Swept SA

KEYSIGHT !nput RF Input Z: 50 O #Atten: 10 dB PNO: Fast Avg Type: Log-Power 2
Coupling: DC Corr CCorrRCal  |uW Path: Standard |Gate: Off Avg|Hold:>100/100 M
@ Align: Auto Freq Ref” Int (S) Source: Off IF Gain: Low Tng: Free Run
Sig Track: Off PNNNNN

1 Spectrum

4

Ref Lvl Offset 21.83 dB Mkr1 2.439 780 8 GHz
Scale/Div 10 dB Ref Level 10.00 dBm 1.00 dBm

1

Center 2.440000 GHz #Video BW 8.0 MHz Span 8.000 MHz
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WLL Report 18773-0801 Rev 1 Page-23 of 105



Stanley Black & Decker, Inc.
NA080801, 5V Gen2 BLEM

FCC & ISED Canada
Certification Test Report

Figure 11: Peak Output Power, High Channel, 1Mbps (DH5)
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Figure 12: Peak Output Power, Low Channel, 2Mbps (2DH5)

Spectrum Analyzer 1
Swept SA

|(E\(S|G|-|T Input: RF Input Z: 50 Q #Atten: 10 dB PNO: Fast Avg Type: Log-Power 2
@ Coupling: DC Corr CCorr RCal PW Path: Standard |Gate: Off Avg|Hold:>100/100

Align: Auto Freq Ref: Int (S)  Source: Off IF Gain: Low Trig: Free Run
Sig Track: Off PNNNNN

1 Spectrum Ref Lvl Offset 21.83 dB Mkr1 2.401 662 4 GHz
Scale/Div 10 dB Ref Level 10.00 dBm 1.10 dBm
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#Res BW 3.0 MHz

i Sweep 1.00 ms (5001 pts)
ud Jul 03, 2024
L | h (‘ - ? 9:23:56 AM

WLL Report 18773-0801 Rev 1 Page-25 of 105



Stanley Black & Decker, Inc. w FCC & ISED Canada
NAO080801, 5V Gen2 BLEM Certification Test Report

Figure 13: Peak Output Power, Center Channel, 2Mbps (2DH5)

Spectrum Analyzer 1
Swept SA

KEYSIGHT !nput RF Input Z: 50 O #Atten: 10 dB PNO: Fast Avg Type: Log-Power 2
Coupling: DC Corr CCorrRCal  |uW Path: Standard |Gate: Off Avg|Hold:>100/100 M
@ Align: Auto Freq Ref” Int (S) Source: Off IF Gain: Low Tng: Free Run
Sig Track: Off PNNNNN
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4
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Figure 14: Peak Output Power, High Channel, 2Mbps (2DH5)

Spectrum Analyzer 1
Swept SA

KEYS|GHT Input: RF Input Z- 50 Q #Atten: 10 dB PNO: Fast Avg Type: Log-Power 2 4

Coupling: DC Corr CCorrRCal uW Path- Standard Gate: Off Avg|Hold:>100/100
@ Align: Auto Freq Ref: Int (3)  |Source: Off
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1 Spectrum

Ref Lvl Offset 21.83 dB Mkr1 2.479 568 0 GHz
Scale/Div 10 dB Ref Level 10.00 dBm 0.68 dBm

1

Center 2.480000 GHz #Video BW 50 MHz Span 8.000 MHz
#Res BW 3.0 MHz
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3.3 Power Spectral Density

For a DTS operating in the 2.4GHz band, FCC Rule Part 15.247(e) and RSS-247, 5.2(b) require that the
maximum peak power spectral density shall not exceed 8 dBm in any 3 kHz band.

The transmitter peak power spectral density was measured conducted at the antenna port, by coupling the
output of the EUT transmitter to the input of a spectrum analyzer. The measurement level was corrected

for any cable and attenuator losses.

3.3.1 Measurement Method

This test was performed in accordance with Clause 11.10.2 of ANSI C63.10-2020.

3.3.2 Test Data

The EUT test data is provided below.

The EUT was configured to transmit a modulated signal, with channel hopping disabled.

Table 8: Power Spectral Density

. Mode Frequency Measured PSD

Modulation (Data Rate) (MH2) (dBm) Result

DH5 2402 0.99 Pass

GFSK (1Mbps) 2440 0.89 Pass

P 2480 0.61 Pass

2402 0.96 Pass

1/ADQPSK (223?59 2440 0.85 Pass

P 2480 0.56 Pass
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Figure 15: Power Spectral Density, Low Channel, 1Mbps (DH5)

Spectrum Analyzer 1
Swept SA

KEYSIGHT |/nput: RF Input Z: 50 O #Atten: 10 dB PNO- Best Wide  |Avg Type: Log-Power 2
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Sig Track: Off PNNNNN

1 Spectrum
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Figure 16: Power Spectral Density, Center Channel, 1Mbps (DH5)
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Figure 17: Power Spectral Density, High Channel, 1Mbps (DH5)

Spectrum Analyzer 1
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Figure 18: Power Spectral Density, Low Channel, 2Mbps (2DH5)

Spectrum Analyzer 1
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Figure 19: Power Spectral Density, Center Channel, 2Mbps (2DH5)

Spectrum Analyzer 1
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Spectrum Analyzer 1
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Figure 20: Power Spectral Density, High Channel, 2Mbps (2DH5)
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3.4 Conducted Band-edge

This section provides close-up band-edge plots of the low and high channel, with respect to the nearest
authorized band-edge.

For a DTS operating in the 2.4GHz band, FCC Rule Part 15.247(d) and RSS-247, 5.5 require that in any
100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated
intentional radiator is operating, the unwanted radio frequency power that is produced by the intentional
radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the
highest level of the desired power, based on either an RF conducted or a radiated measurement, provided
the transmitter demonstrates compliance with the peak conducted power limits.

Band-edge measurements were made conducted at the antenna port, by coupling the output of the EUT
transmitter to the input of a spectrum analyzer. The measurement level was corrected for any cable and
attenuator losses.

3.4.1 Measurement Method
This test was performed in accordance with Clause 6.10 through Clause 6.10.4 of ANSI C63.10-2020.

3.4.2 Test Data
The EUT test data is provided below.

The EUT was configured to transmit a modulated signal. The EUT was evaluated in two modes, channel
hopping enabled and channel hopping disabled. The hopping/sweeping function had no impact on the
results of this test. The worst-case band-edge is reported below.
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Figure 21: Low Channel Band-Edge, 1Mbps (DH5)

Spectrum Analyzer 1
Swept SA
KEYSIGHT |/nput: RF Input Z: 50 O #Atten: 10 dB PNO- Best Wide  |Avg Type: Log-Power 2
Coupling: DC Corr CCorr RCal uW Path: Standard Gate: Off Avg|Hold:=100/100
[:) Align: Auto Freq Ref: Int (S)  |Source: Off IF Gain: Low Trig: Free Run
Sig Track: Off PNNNNN
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FL{ 2.4000 GHz 1 A2
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Figure 22: High Channel Band-Edge, 1Mbps (DH5)

Spectrum Analyzer 1
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Figure 23: Low Channel Band-Edge, 2Mbps (2DH5)
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Figure 24: High Channel Band-Edge, 2Mbps (2DH5)

Spectrum Analyzer 1
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Sweep 1.00 ms (5001 pts)
1 | Jul 03, 2024
| h ('S - ? 10:19:40 AM

WLL Report 18773-0801 Rev 1 Page-39 of 105



Stanley Black & Decker, Inc. w FCC & ISED Canada
NAO080801, 5V Gen2 BLEM Certification Test Report

3.5 Conducted Unwanted Spurious Emissions

For a DTS operating in the 2.4GHz band, FCC Rule Part 15.247(d) and RSS-247, 5.5 require that in any
100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated
intentional radiator is operating, the unwanted radio frequency power that is produced by the intentional
radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the
highest level of the desired power, based on either an RF conducted or a radiated measurement, provided
the transmitter demonstrates compliance with the peak conducted power limits.

The transmitter unwanted spurious emissions were evaluated and measured conducted at the antenna port,
by coupling the output of the EUT transmitter to the input of a spectrum analyzer. The measurement level
was corrected for any cable and attenuator losses.

3.5.1 Measurement Method
This test was performed in accordance with Clause 11.11 of ANSI C63.10-2020.

3.5.2 Test Data

The EUT test data for the low, center, and high channels are provided below.

The EUT was configured to transmit a modulated signal, at both 1Mbps (GFSK) and 2Mbps (1/4DQPSK).

The worst-case conducted spurious emission is -42.22 dBm; the limit here is -20.83 dBm (see Figure 52).
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Figure 25: Low Channel 1Mbps (DH5) Conducted Spurious Plot 1

Spectrum Analyzer 1
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Figure 26: Low Channel 1Mbps (DH5) Conducted Spurious Plot 2
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Figure 27: Low Channel 1Mbps (DH5) Conducted Spurious Plot 3
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Figure 28: Low Channel 1Mbps (DH5) Conducted Spurious Plot 4
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Figure 29: Low Channel 1Mbps (DH5) Conducted Spurious Plot 5

Spectrum Analyzer 1 Spectrum Analyzer 2 +
Swept SA Swept SA
KEYSIGHT |Input: RF Input Z: 50 Q #Atten: 10 dB PNO: Fast Avg Type: Log-Power 2
Coupling: DC Corr CCorrRCal  |pW Path: Standard Gate: Off Avg|Hold=100/100 M
[:] Align: Auto Freq Ref- Int (S) | Source: Off IF Gain: Low Tng: Free Run
Sig Track: Off PNNNNN

1 Spectrum

4

Ref Lvl Offset 25.23 dB Mkr1 19.978 3 GHz
Scale/Div 10 dB Ref Level -10.00 dBm -48.30 dBm

Trace 1 Pass DL1 -18.95 dBm

Start 10.000 GHz #Video BW 300 kHz Stop 20.000 GHz

#Res BW 100 kHz Sweep ~36.5 ms (100001 pts)

o Jun 17, 2024 04| OO &
= O M| ? e -in W OO |7 =

WLL Report 18773-0801 Rev 1 Page-45 of 105



Stanley Black & Decker, Inc.
NA080801, 5V Gen2 BLEM

FCC & ISED Canada
Certification Test Report

Figure 30: Low Channel 1Mbps (DH5) Conducted Spurious Plot 6
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Figure 31: Center Channel 1Mbps (DH5) Conducted Spurious Plot 1
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Figure 32: Center Channel 1Mbps (DH5) Conducted Spurious Plot 2

Spectrum Analyzer 1
Swept SA

KEYSIGHT :['DuthF e
Coupling:
@ Align: Auto

Spectrum Analyzer 2 +
Swept SA

Input Z: 50 Q
Corr CCorr RCal
Freq Ref: Int (S)

#Atten: 10 dB PNO: Fast
pW Path: Standard Gate: Off
Source: Off IF Gain: Low

Avg|Hold:>100/100
Trig: Free Run

Sig Track: Off

1 Spectrum

Ref Lvl Offset 21.83 dB
Scale/Div 10 dB

Ref Level 10.00 dBm
Trace 1 Pass

Start 1.0000 GHz
#Res BW 100 kHz

a0 W[?)

#Video BW 300 kHz

Avg Type: Log-Power 234

PNNNNN

Mkr1 2.311 993 GHz
-42.73 dBm

Stop 2.4835 GHz
Sweep ~7.14 ms (100001 pts)

el 01| (% ¥
22 %] Ol 7~

WLL Report 18773-0801 Rev 1

Page-48 of 105



Stanley Black & Decker, Inc.
NA080801, 5V Gen2 BLEM

FCC & ISED Canada
Certification Test Report

Figure 33: Center Channel 1Mbps (DH5) Conducted Spurious Plot 3

Spectrum Analyzer 1
Swept SA

KEYSIGHT |nput: RF

Spectrum Analyzer 2 +
Swept SA

Input Z: 50 Q #Atten: 10 dB PNO: Fast
Coupling: DC Corr CCorr RCal uW Path: Standard |Gate: Off
@ Align: Auto Freq Ref: Int (S) Source: Off IF Gain: Low
Sig Track: Off

1 Spectrum

Scale/Div 10 dB

Avg|Hold>100/100
Trig: Free Run

Ref Lvl Offset 21.83 dB
Ref Level 10.00 dEm

Trace 1 Pass

#Video BW 300 kHz

2 W2

Avg Type: Log-Power 23 4

PNNNNN

Mkr1 2.568 012 GHz
-43.34 dBm

Stop 5.000 GHz
Sweep ~14.2 ms (100001 pts)

WLL Report 18773-0801 Rev 1

Page-49 of 105



Stanley Black & Decker, Inc.
NA080801, 5V Gen2 BLEM

FCC & ISED Canada
Certification Test Report

Figure 34: Center Channel 1Mbps (DH5) Conducted Spurious Plot 4
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Figure 35: Center Channel 1Mbps (DH5) Conducted Spurious Plot 5
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Figure 36: Center Channel 1Mbps (DH5) Conducted Spurious Plot 6
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Figure 37: High Channel 1Mbps (DH5) Conducted Spurious Plot 1
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Figure 38: High Channel 1Mbps (DH5) Conducted Spurious Plot 2
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Figure 39: High Channel 1Mbps (DH5) Conducted Spurious Plot 3
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Figure 40: High Channel 1Mbps (DH5) Conducted Spurious Plot 4
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Figure 41: High Channel 1Mbps (DH5) Conducted Spurious Plot 5
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Figure 42: High Channel 1Mbps (DH5) Conducted Spurious Plot 6

Spectrum Analyzer 1 Spectrum Analyzer 2 +
Swept SA Swept SA

KEYSIGHT !nput: RF Input Z: 50 O #Atten: 10 dB PNO: Fast Avg Type: Log-Power 234
Coupling: DC Corr CCorr RCal uW Path- Standard Gate: Off Avg|Hold=100/100
@ Align: Auto Freq Ref: Int (S) | Source: Off IF Gain: Low Trig: Free Run
Sig Track: Off PNNNNN

1 Spectrum Ref Lvl Offset 25.45 dB Mkr1 26.188 5 GHz
Scale/Div 10 dB Ref Level -10.00 dBm -44.17 dBm

Trace 1 Pass

DL1-19.30 dBm

Start 20.000 GHz #Video BW 300 kHz Stop 30.000 GHz|

#Res BW 100 kHz

a0 W7 e

Sweep ~36.3 ms (100001 pts)

WLL Report 18773-0801 Rev 1 Page-58 of 105



Stanley Black & Decker, Inc. /Y FCC & ISED Canada
NAO080801, 5V Gen2 BLEM Certification Test Report

This Page Left Intentionally Blank

WLL Report 18773-0801 Rev 1 Page-59 of 105



Stanley Black & Decker, Inc. w FCC & ISED Canada
NAO080801, 5V Gen2 BLEM Certification Test Report

Figure 43: Low Channel 2Mbps (2DH5) Conducted Spurious Plot 1
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