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Abstract

This report has been prepared on behalf of Blackbox Biometrics, 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 Regulations (current at the time of
testing). This certification test report documents the test configuration and test results for the Blackbox
Biometrics, Inc., Gen 7+ Blast Gauge. 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 Blackbox Biometrics, Inc., Gen 7+ Blast Gauge complies with the requirements for a Digital
Transmission System (DTS) transmitter device under FCC Part 15.247.

Revision History Description of Change Date

Rev 0 Initial Release March 14, 2025

WLL Report 19027-01 Rev 0 Page 3 of 56




Blackbox Biometrics, Inc.
Gen 7+ Blast Gauge

FCC Part 15
Certification Test Report

N o= Tod OSSR STOSPRTS ii
I 1o (o0 O] 01 (=] TSRS 1\
[ A0 B 1K= o] SO P PR RTRRTRRTN %
[T o) T U =SSP vi
1 Ty T [N o1 A o] o PSSP RRPOPRUS 7
1.1 COMPEANCE STATEMENT ...ttt sn bbb 7
1.2 TBSE SCOPB ..ttt bbbt bbb 7
1.3 ContraCt INFOMMALION.........ciuiiiiiie ettt e et et e sreeneeenee e 7
1.4 Testand SUPPOIt PEISONNEL .......ccoiiiiiiiiiiiie e 7
0 T =T o oo L1 o] TSSO PRSP 7
2 EQUIPMENT UNGEE TESE ...ttt ettt et e e s ae e nte e e sre e teentesneennas 8
2.1 EUT TAENTITICALION ...ttt sttt 8
B =L U B B LTSt ] o] ([ o ISP 8
2.3 Test Configuration and AIGOrtRM ..o 8
3 TESE RESUITS ...ttt bbbttt e bbb bR et et b bbb reenes 11
3.1 Deviations t0 the TeSt STANUArd ...........ccoiviieiiieieie e e 11
3.2 Occupied Bandwidth, Digital TransmisSion SYStEM .........ccccvereriieniiniinienieieere e 12
3.3 Conducted Peak OULPUL POWET ........ceiieiiieieiiesie sttt e ettt snenneas 16
3.4 POWET SPECIIAI DENSILY ....cuviviiiitiiiieiisiieie ettt bbbt e sttt nbesbennenneas 20
3.5  Conducted Band-80dge TESTING .....ccuriiiiiiiiiieitesie sttt sb e ene s 24
3.6 Conducted Unwanted SPUrioUS EMISSIONS ........ccoiiiiriiiieiiieniesie sttt 27
N - To 1= (=0 =t 0T £55S] o] SRS 43
4 TEST EQUIPIMENT ...t bbbttt b bbbt et b bbb 53
5 IMIBASUIEIMENTS ...ttt ettt e ettt e et bt e e et e e ab e e e e abe e e nnb e e e nnbe e e nnbeeennneas 55
5.2 MEaSUIEMENT UNCEITAINTY ......ouviiiiiitiieiiieeie ettt bbb 55
53 ENVIronmental CONGITIONS .........coviiieiieie et te et eesneenreeee s 56
WLL Report 19027-01 Rev 0 Page 4 of 56



Blackbox Biometrics, Inc. w FCC Part 15
Gen 7+ Blast Gauge Certification Test Report
List of Tables
TabIe 1: DEVICE SUMIMAIY ....ecuviiieeieeieiteesieeeesteesteeseesseesseaseesseeseaseesseesseesseaseeseaseesseenseaseeaseeseensesseesseaneenns 8
Table 2: System ConfIQUIALION LISt ........ccoiiiiiiiiiieiee e 9
LI Lo Lo ST 0T o o Yo o =l [V o] 41T | OSSR 10
Table 4: Cable CONFIGUIALION. ........ooiiiiii bbb 10
Table 5: Testing and RESUILS SUMMAIY .......ccuviiiiiieie ettt nas 11
Table 6: Occupied BandWidth RESUILS...........ocoiiiiiei s 12
Table 7: Conducted Output POWET RESUILS.........ccviiiiiiiiiece e 16
Table 8: POWET SPECLIal DENSITY.......ccuoiuiitiiiiiiiiiieiieee et bbbt 20
Table 9: Radiated Emissions Test Data, 3S0MHZ 10 1GHZ ........cccooviiiiiiiniie s 47
Table 10: Radiated Emissions Test Data, Low Channel, 1GHz t0 12GHz .........ccccccvvivvivviieiiee e 48
Table 11: Radiated Emissions Test Data, Center Channel, 1GHz t0 12GHz.........cccccoovvvvviiienciinnnne, 49
Table 12: Radiated Emissions Test Data, High Channel, 1GHz t0 12GHz.........cccccooviiiiiiiciciiceee 50
Table 13: Radiated Emissions Test Data, High Channel, 12GHz to 18GHz...........ccccccooviviiicii e, 51
Table 14: TeSt EQUIPMENT LIST.......coviiiiiiiiiieceeee bbb 53
Table 15: Expanded UNCErtainty LISt ..........cccioiiiiiiiiiie ittt nas 56

WLL Report 19027-01 Rev 0 Page 5 of 56



Blackbox Biometrics, Inc. w
Gen 7+ Blast Gauge

FCC Part 15
Certification Test Report

List of Figures

Figure 1: Occupied Bandwidth, Low Channel ............cccccoooiiiiniiiiicen,
Figure 2: Occupied Bandwidth, Center Channel ............ccccooevveivieiienen,
Figure 3: Occupied Bandwidth, High Channel.............ccccooiiiniiiiieien,
Figure 4: Peak Output Power, Low Channel ............cccccevviviieiecic e,
Figure 5: Peak Output Power, Center Channel............cccccoiiiiniinicien,
Figure 6: Peak Output Power, High Channel............c.ccccooveviiieiicie e,
Figure 7: Power Spectral Density, Low Channel..............ccccoconiiininnnnn,
Figure 8: Power Spectral Density, Center Channel .............ccccccevveveivenenn,
Figure 9: Power Spectral Density, High Channel...............cccooiiiiien,
Figure 10: Low Channel Band-Edge ..........ccccovvveiiiiiiiccece e,
Figure 11: High Channel Band-Edge............ccoouviiiiiieienencieeeeeeeeees
Figure 12: Low Channel Conducted Spurious PIot 1 ..........cccccevveieiinenenn,
Figure 13: Low Channel Conducted Spurious PIot 2 ..........cccccovviiiiinennn,
Figure 14: Low Channel Conducted Spurious PIot 3 ..........c.ccoevveieiieenenn,
Figure 15: Low Channel Conducted Spurious PIot 4 ............ccccvvvviinnennn,
Figure 16: Low Channel Conducted Spurious PIot5 ..........cccccevveieiinenenn,
Figure 17: Center Channel Conducted Spurious Plot 1..........cccocvvviiinennn,
Figure 18: Center Channel Conducted Spurious Plot 2..........ccccccveeveiivennen,
Figure 19: Center Channel Conducted Spurious Plot 3............ccocvvviienennn,
Figure 20: Center Channel Conducted Spurious Plot 4...........cccccoceveivvenen,
Figure 21: Center Channel Conducted Spurious PIot 5............ccocvvviiinennn,
Figure 22: High Channel Conducted Spurious Plot 1..........c.cccccooveveiieennenn,
Figure 23: High Channel Conducted Spurious PIot 2............cccccocvviiinnenen,
Figure 24: High Channel Conducted Spurious Plot 3............ccccocviiiinnennn,
Figure 25: High Channel Conducted Spurious Plot 4.............cccccoveveiveennen,
Figure 26: High Channel Conducted Spurious PIot 5............ccccovviiiininnen,
Figure 27: Radiated Emissions Investigation, 9kHz to 150kHz..................

Figure 28: Radiated Emissions Investigation, 150kHz to 30MHz
Figure 29: Radiated Emissions Investigation, 18GHz to 26.5GHz

WLL Report 19027-01 Rev 0

Page 6 of 56



Blackbox Biometrics, Inc. w FCC Part 15
Gen 7+ Blast Gauge Certification Test Report

1 Introduction

1.1 Compliance Statement

The Blackbox Biometrics, Inc., Gen 7+ Blast Gauge complies with the requirements for a Digital
Transmission System (DTS) transmitter device under FCC Part 15.247.

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: Blackbox Biometrics, Inc.
Purchase Order Number: 1446
Quotation Number: 74932A

1.4 Test and Support Personnel

Washington Laboratories, LTD  Ryan Mascaro and Kent Geerlings
Customer Representative Lucas Mullins

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 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.
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2 Equipment Under Test

2.1 EUT Ildentification

Table 1: Device Summary

Applicant: Blackbox Biometrics, Inc
FCC ID: 2AHN8BGT7P

Model: Gen 7+

FCC Rule Parts: § 15.247

Frequency Range:

2402 to 2480 MHz

Peak Output Power:

-2.28 dBm (0.0006 Watts)

Antenna Type:

TAOGLAS, P/N: FXP75xx (Peak Gain: 2.5 dBi)

Calculated EIRP:

0.22 dBm (Peak)

FCC Emission Designator:

729KG1D

6dB Occupied Bandwidth:

729.6 kHz (worst-case)

Protocol:

Bluetooth Low Energy (BLE) v4.2

Keying and Modulation:

Automatic, GFSK

Type of Information:

Digital

Number of Channels:

40

Interface Cables:

None during use

Power Source & Voltage:

Lithium Battery, 3.6VDC

Worst-Case Spurious Emission:

50.096 dBuV/m (radiated)

HW Version: 207-0002-01B
SW Version: 01.02.00
Testing Dates: 2/18/2025 to 3/6/2025

FCC Part 15

w Certification Test Report

2.2 EUT Description

The Gen 7+ Blast Gauge (EUT) is a wearable Blast and Impulse Monitoring Sensor System. The (EUT) will
automatically wakeup and record Blast and Impulse Noise exposures while being worn. The EUT
communicates with our mobile app via Bluetooth, supporting bi-directional communication between the gauge
and the app.

WLL Report 19027-01 Rev 0 Page-8 of 56
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2.3 Test Configuration and Algorithm

The EUT evaluated for emissions conducted at the antenna port, and for radiated emissions. Testing of
the AC powerline is not required, as the device is battery powered only. The battery is not rechargeable,
it is disposable. The EUT was investigated for worst-case radiated emissions by varying the orthogonal
axis of the EUT (x, y, z). For testing of frequencies below 30MHz, the active loop antenna was rotated
about its vertical and horizontal axis in accordance with ANSI C63.10-2020, clause 6.4.6 and 6.11.2. The
EUT was positioned on the testing site to produce the wort-case emissions. For some of the preliminary
and post-testing setups, the EUT was coupled to the support laptop, via a USB cable. This is not a typical
configuration, as the laptop will never be coupled to the EUT while the device is installed in the field. For
this report, the support laptop did not enter the test-site during testing. The EUT was programmed into a
test mode, to dwell on the low, center, and high channels. The EUT sample was not capable of hopping
or sweeping the band. Therefore, no testing was performed in a hopping enabled mode. Only the worst-
case emissions are provided throughout this report.

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: System Configuration List

EUT Description Model Serial Number Rev. #
Blast Gauge Conducted, Low Gen 7+ -- B
Blast Gauge Conducted, Center Gen 7+ -- B
Blast Gauge Conducted, High Gen 7+ -- B
Blast Gauge Radiated, Low Gen 7+ -- B
Blast Gauge Radiated, Center Gen 7+ -- B
Blast Gauge Radiated, High Gen 7+ -- B
Blast Gauge Production, SAF Gen 7+ -- B

WLL Report 19027-01 Rev 0 Page-9 of 56
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Table 3: Support Equipment

Name / Description Manufacturer | Model Number Calibration Data
Tablet (for pairing) -- -- -
Laptop (for log files) - - -
Shieled USB Cable -- -- -
Extra Batteries - - -

Table 4: EUT Port Configuration
Ref. EUT Cable Length . Termination

ID Port Name Description Qty. (m) Shielded Port ID

1 USB USB 1 <3 Yes Support

Laptop

WLL Report 19027-01 Rev 0
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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

Digital Transmission System

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] (Bgnug-gg-;ag ZEOEES;);’F;W) Pass
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

3.1 Deviations to the Test Standard

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

WLL Report 19027-01 Rev 0 Page-11 of 56
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3.2 Occupied Bandwidth, Digital Transmission System

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 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.

3.2.1 Measurement Method

This test was performed in accordance with Clause 11.8.2, Option 2, 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.

Table 6: Occupied Bandwidth Results

Frequency 6dB Bandwidth Result
Low Channel, 2402 MHz 714.9 kHz Pass
Center Channel, 2440 MHz 714.5 kHz Pass
High Channel, 2480 MHz 729.6 kHz Pass

WLL Report 19027-01 Rev 0
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Spectrum Analyzer 1
Occupied BW

KEYSIGHT [Input RF Input Z: 50 Q Atten: 10 dB Trig: Free Run Center Freq: 2.402000000 GHz
Coupling: DC Corr CCorrRCal pW Path: Standard Gate: Off Avg|Hold:>100/100
@ Align: Auto Freq Ref: Int (S) #F Gain: Low Radio Std: None

1 Graph Ref Lvl Offset 21.15 dB

Scale/Div 10.0 dB Ref Value 10.00 dBm

Center 2.402000 GHz #Video BW 300.00 kHz Span 4 MHz|

#Res BW 100.00 kHz Sweep 1.40 ms (7001 pts)
2 Metrics

Measure Trace
Occupied Bandwidth

1.0797 MHz Total Power 4.65 dBm

Transmit Freq Error -14.521 kHz % of OBW Power 99.00 %
x dB Bandwidth 714.9 kHz x dB -6.00 dB

Feb 18, 2025 G
=I h (s - ? 161::00:1'9AM i L.‘il
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Spectrum Analyzer 1
Occupied BW

KEYSIGHT |Input: RF Input Z: 50 Q Atten: 10 dB Trig: Free Run Center Freq: 2.440000000 GHz
Coupling: DC Corr CCorr RCal PW Path: Standard Gate: Off Avg|Hold: Q0
@ Align: Auto Freq Ref Int (S) #IF Gain: Low Radio Std: None

1 Graph Ref Lvl Offset 21.15 dB

Scale/Div 10.0 dB Ref Value 10.00 dBm

Center 2.440000 GHz #Video BW 300.00 kHz Span 4 MHz
#Res BW 100.00 kHz Sweep 1.40 ms (7001 pts)

2 Metrics

Measure Trace
Occupied Bandwidth
1.0745 MHz Total Power 0.73 dBm

Transmit Freq Error -18.329 kHz % of OBW Power 99.00 %
x dB Bandwidth 714.5 kHz xdB -6.00 dB

Feb 18, 2025 034
== h (" - ? 13:02:34AM -t L‘ﬂ
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Spectrum Analyzer 1
Occupied BW

KEYSIGHT [nput RF Input Z- 50 O Atten- 10 dB Trig- Free Run Center Freq 2 480000000 GHz

Coupling: DC Corr CCarr RCal uW Path- Standard Gate: Off Avg|Hold:>100/100
@ Align: Auto Freq Ref: Int (S) #IF Gain: Low Radio Std: None

| ExRT Ref Lvl Offset 21.15 dB
Scale/Div 10.0 dB Ref Value 10.00 dBm

Center 2.480000 GHz #Video BW 300.00 kHz
#Res BW 100.00 kHz

2 Metrics

Occupied Bandwidth
1.0847 MHz

Transmit Freq Error -9.089 kHz
x dB Bandwidth 729.6 kHz

WO M ? o

Measure Trace

Total Power

% of OBW Power
xdB

Span 4 MHz
Sweep 1.40 ms (7001 pts)

0.87 dBm

99.00 %
-6.00 dB

1Y
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3.3 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.

3.3.1 Measurement Method
This test was performed in accordance with Clause 11.9.1.1 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.
The EUT employs a Fusca antenna with a peak gain of 2.5 dBi.

Table 7: Conducted Output Power Results

Frequency COF?c()jvl\jg:ed (I(Ej:BRnE)) Result
(dBm)
Low Channel, 2402 MHz -2.28 0.22 Pass
Center Channel, 2440 MHz -6.26 -3.76 Pass
High Channel, 2480 MHz -6.19 -3.69 Pass

WLL Report 19027-01 Rev 0
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Figure 4: Peak Output Power, Low Channel

Spectrum Analyzer 1
Swept SA

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

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 21.15 dB Mkr1 2.401 745 6 GHz
Scale/Div 10 dB Ref Level 10.00 dBm -2.28 dBm

1

Center 2.402000 GHz #Video BW 50 MHz Span 8.000 MHz
#Res BW 3.0 MHz

Sweep 1.33 ms (10001 pts)
mdl Feb 18, 2025
- h (ﬂ - ? 10:54:33 AM

WLL Report 19027-01 Rev 0 Page-17 of 56



Blackbox Biometrics, Inc. w FCC Part 15
Gen 7+ Blast Gauge Certification Test Report

Figure 5: Peak Output Power, Center Channel

Spectrum Analyzer 1
Swept SA
KEYSIGHT |nput RF Input Z: 50 O #Atten: 10 dB PNO: Fast Avg Type: Log-Power
Coupling: DC Corr CCarr RCal pW Path: Standard Gate: Off Avg|Hold:>=100/100
[:J Align: Auto Freg Ref Int (S)  |Source: Off IF Gain: Low Trig: Free Run
Sig Track: Off PNNNNN

1 Spectrum Ref Lvl Offset 21.15 dB Mkr1 2.439 740 0 GHz
Scale/Div 10 dB Ref Level 10.00 dBm -6.26 dBm

234

Center 2.440000 GHz #Video BW 50 MHz Span 8.000 MHz
#Res BW 3.0 MHz

Sweep 1.33 ms (10001 pts)

RS
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Figure 6: Peak Output Power, High Channel

Spectrum Analyzer 1
Swept SA

KEYSIGHT !nput: 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 M
@ Align- Auto Freq Ref: Int (S) Source: Off |IF Gain: Low Trig: Free Run
Sig Track: Off PNNNNN

1 Spectrum Ref Lvl Offset 21.15 dB Mkr1 2.479 678 4 GHz
Scale/Div 10 dB Ref Level 10.00 dBm -6.19 dBm

Center 2.480000 GHz #Video BW 50 MHz Span 8.000 MHz|
Sweep 1.33 ms (10001 pts)
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3.4 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.

3.4.1 Measurement Method
This test was performed in accordance with Clause 11.10.2 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, with channel hopping disabled.

Table 8: Power Spectral Density

Frequency PSD Limit Result
(dBm/100kHz) (dBm/3kHz)
Low Channel, 2402 MHz -2.37 8.0 Pass
Center Channel, 2440 MHz -6.30 8.0 Pass
High Channel, 2480 MHz -6.26 8.0 Pass
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Figure 7: Power Spectral Density, Low Channel

Spectrum Analyzer 1
Swept SA
KEYSIGHT /nput RF Input Z: 50 O #Atten: 10 dB PNO: Best Wide  Avg Type: Log-Power 234

Coupling: DC Corr CCorr RCal uW Path: Standard |Gate: Off Avg|Hold:=100/100 M
[I) Align: Auto Freq Ref Int(S) | Source: Off IF Gain: Low Trig: Free Run

Sig Track: Off PNNNNN
1 Spectrum

Scale/Div 10 dB

Ref Lvl Offset 21.15 dB Mkr1 2.402 233 55 GHz
Ref Level 8.00 dBm

Center 2.4020000 GHz
#Res BW 100 kHz

M ? Faioan

#Video BW 300 kHz

Span 1.500 MHz|
Sweep 1.33 ms (10001 pts)
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Figure 8: Power Spectral Density, Center Channel

KEYS|GHT Input: RF Input Z: 50 #Atten: 10 dB PNO: Best Wide  Avg Type: Log-Power 2 4
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 Lvi Offset 21.15 dB Mkr1 2.440 231 30 GHz
Scale/Div 10 dB Ref Level 8.00 dBm -6.30 dBm
DL1 8.00 dBm

Center 2.4400000 GHz #Video BW 300 kHz Span 1.500 MHz
#Res BW 100 kHz Sweep 1.33 ms (10001 pts)

/O M ?
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Figure 9: Power Spectral Density, High Channel

Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input RF Input Z: 50 Q #Atten: 10 dB

PNO: Best Wide  |Avg Type: Log-Power 2 4
[:) Coupling: DC Corr CCorr RCal pW Path: Standard Gate: Off

Avg|Hold->100/100 M
Align: Auto Freq Ref: Int (S)  Source: Off IF Gain: Low Trig: Free Run

Sig Track: Off PNNNNN

1 Spectrum Ref Lvl Offset 21.15 dB Mkr1 2.480 255 60 GHz
Scale/Div 10 dB Ref Level 8.00 dBm -6.26 dBm

DL18.00 dBm

Center 2.4800000 GHz #Video BW 300 kHz Span 1.500 MHz

Sweep 1.33 ms (10001 pts)
9 Feb 18, 2025
s | 11:24:45 AM
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3.5 Conducted Band-edge Testing

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.

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

3.5.2 Test Data
The EUT test data is provided below.
The EUT was configured to transmit a modulated signal, with channel hopping disabled.
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Spectrum Analyzer 1
Swept SA

KEYSIGHT [Input RE
Coupling: DC
[:) Align: Auto

1 Spectrum

Scale/Div 10 dB

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

Figure 10: Low Channel Band-Edge

#Atten: 10 dB

Source: Off

PNO: Best Wide  Avg Type: Log-Power 2 4
pW Path: Standard |Gate: Off Tng: Free Run

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 21.15 dB
Ref Level 10.00 dBm

PNNNN

FL12.4000 GHz

X
WWKWWWMWWMWWWWM

Start 2.390000 GHz
#Res BW 100 kHz

=Y~ ?

Feb 18, 2025
11:39:15 AM

#Video BW 300 kHz

N

AMkr1 1.741 8 MHz
47.09 dB

1A2

Stop 2.404000 GHz|
Sweep 1.33 ms (10001 pts)
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Spectrum Analyzer 1
Swept SA

KEYSIGHT '(['Dutl_RF e
Coupling:
[:) Align: Auto

1 Spectrum

Scale/Div 10 dB

Start 2.478000 GHz
#Res BW 100 kHz

D l|?

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

Feb 18, 2025
1:18:59 PM

Figure 11: High Channel Band-Edge

#Atten: 10 dB PNO: Best Wide  \Avg Type: Log-Power 2
uW Path: Standard Gate: Off Trig: Free Run
Source: Off IF Gain: Low

Sig Track: Off PNNNNRN

Ref Lvl Offset 21.15 dB AMKr1 -3.768 65 MHz
Ref Level 10.00 dBm 53.74 dB

#Video BW 300 kHz Stop 2.493500 GHz

Sweep 1.33 ms (10001 pts)
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3.6 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.

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

3.6.2 Test Data

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

The EUT test data is provided below.
The EUT was configured to transmit a modulated signal, with channel hopping disabled.
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Figure 12: Low Channel Conducted Spurious Plot 1

Spectrum Analyzer 1
Swept SA

KEYSIGHT [Input RF Input Z: 50 Q #Atten: 10 dB PNO: Best Wide | Avg Type: Log-Power 1 4

Coupling: DC Corr CCorr RCal pW Path: Standard Gate: Off Trig: Free Run
[:) Align: Auto Freq Ref: Int (S)  Source: Off IF Gain: Low

Sig Track: Off PPNNNN

1 Spectrum

Ref Lvl Offset 21.15 dB
Scale/Div 10 dB Ref Level 10.00 dBm

Al
o w-““—‘ﬂn"""\-'w,-.-'\;\,,.-1. Rt
VAP Ry

LT R T ST | G PP
PRl Pt o R A, S At URYINRL I EY N, N PP

#Video BW 300 kHz Stop 1.0000 MHz

Sweep 6.67 ms (100001 pts)
9 Feb 18, 2025
1:53:06 PM

Trace 1 = EUT TX On
Trace 2 = Ambient Conditions

EUT emissions are not detected in this frequency range.

WLL Report 19027-01 Rev 0 Page-28 of 56



Blackbox Biometrics, Inc.
Gen 7+ Blast Gauge

FCC Part 15

Certification Test Report

Figure 13: Low Channel Conducted Spurious Plot 2

Spectrum Analyzer 2 +

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

KEYSIGHT :[IDUtl_RF e
Coupling:
[:) Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 1 MHz
#Res BW 100 kHz
Feb 18, 2025
1:59:55 PM

#Atten: 10 dB PNO: Fast

uW Path- Standard Gate: Off

Source: Off IF Gain: Low
Sig Track: Off

Avg Type: Log-Power 3 A
Avg|Hold:>100/100
Tng: Free Run

PPNNNN

Ref Lvl Offset 21.15dB
Ref Level 10.00 dBm

#Video BW 300 kHz

Mkr1 24.000 00 MHz
-57.74 dBm

DEt=2-61dBm

Stop 1.0000 GHz
Sweep ~7.14 ms (100001 pts)
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Figure 14: Low Channel Conducted Spurious Plot 3

Spectrum Analyzer 1
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 Trig: Free Run
@ Align: Auto Freq Ref: Int (S) Source: Off IF Gain: Low
Sig Track: Off PNNNNN

1 Spectrum Ref Lvl Offset 21.15 dB Mkr1 2.402 20 GHz
Scale/Div 10 dB Ref Level 10.00 dBm -2.61 dBm

Start 1.000 GHz #Video BW 300 kHz Stop 5.000 GHz

#Res BW 100 kHz

| 2 R

Sweep ~14.5 ms (100001 pts)
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Figure 15: Low Channel Conducted Spurious Plot 4

Spectrum Analyzer 1
Swept SA

KEYSIGHT '[[lpulilrF?F e
Coupling:
[:) Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 5.000 GHz
#Res BW 100 kHz

S99~ ?

Spectrum Analyzer 2 +
Swept SA

Input Z 50 O #Atten: 10 dB PNO: Fast Avg Type: Log-Power 2 4
Corr CCorr RCal pW Path: Standard Gate: Off Avg|Hold=100/100 M
Freq Ref: Int(S)  Source: Off IF Gain: Low Trig: Free Run

Sig Track: Off PPNNNN

Ref Lvl Offset 21.15 dB Mkr1 14.607 8 GHz
Ref Level 10.00 dBm -53.07 dBm

DL1=2:61dBm

#Video BW 300 kHz Stop 15.000 GHz

Sweep ~36.8 ms (100001 pts)
Feb 18, 2025

| OO [» ¥
2:07:51 PM lz: L‘d [EEEEAS
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Figure 16: Low Channel Conducted Spurious Plot 5

Spectrum Analyzer 1
Swept SA

KEYSIGHT '[[lpulilrF?F e
Coupling:
[:) Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 15.000 GHz
#Res BW 100 kHz

S99~ ?

Spectrum Analyzer 2 +
Swept SA

Input Z 50 O #Atten: 10 dB PNO: Fast Avg Type: Log-Power 2 4
Corr CCorr RCal pW Path: Standard Gate: Off Avg|Hold=100/100 M
Freq Ref: Int(S)  Source: Off IF Gain: Low Trig: Free Run

Sig Track: Off PPNNNN

Ref Lvl Offset 23.30 dB Mkr1 24.035 6 GHz
Ref Level 10.00 dBm -47.27 dBm

DL1=2:61dBm

#Video BW 300 kHz Stop 25.000 GHz

Sweep ~35.8 ms (100001 pts)
Feb 18, 2025

| OO [» ¥
2:24:45 PM lz: L‘d [EEEEAS
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Figure 17: Center Channel Conducted Spurious Plot 1

Spectrum Analyzer 1
Swept SA

KEYSIGHT |nput RF
.

Input Z: 50 O
Corr CCorrRCal
Freq Ref: Int (S)

Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

? Feb 18, 2025
4:27:18 PM

Trace 1 = EUT TX On
Trace 2 = Ambient Conditions

#Atten: 10 dB PNO: Best Wide

uW Paih: Standard |Gate: Off

Source: Off IF Gain: Low
Sig Track: Off

Avg Type: Log-Power |[1|2 - 4
Trig: Free Run

PPNNNN

Ref Lvl Offset 21.15 dB
Ref Level 10.00 dBm

#Video BW 300 kHz Stop 1.0000 MHz|

Sweep 6.67 ms (100001 pts)

EUT emissions are not detected in this frequency range.
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Figure 18: Center Channel Conducted Spurious Plot 2

Spectrum Analyzer 1
Swept SA

KEYSIGHT :quli‘RF e
Coupling:
[:) Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 1 MHz
#Res BW 100 kHz

@O~ M ?

Spectrum Analyzer 2 +
Swept SA

Input Z: 50 Q #Atten: 10 dB PNO: Fast Avg Type: Log-Power 234
Corr CCorr RCal pW Path: Standard Gate: Off Avg|Hold:>=100/100
Freq Ref: Int (S) Source: Off IF Gain: Low Trig: Free Run
Sig Track: Off PPNNNN

Ref Lvl Offset 21.15 dB
Ref Level 10.00 dBm

#Video BW 300 kHz

Feb 18, 2025
1:59:55 PM

Mkr1 24.000 00 MHz
-57.74 dBm

D=2 61 dBm

Stop 1.0000 GHz
Sweep ~7.14 ms (100001 pts)

A (0 [w #
Rl TiEslP

WLL Report 19027-01 Rev 0

Page-34 of 56



Blackbox Biometrics, Inc. w FCC Part 15
Gen 7+ Blast Gauge Certification Test Report

Figure 19: Center Channel Conducted Spurious Plot 3

Spectrum Analyzer 1
Swept SA

KEYS|GHT Input: RF Input Z- 50 O #Atten: 10 dB PNO: Fast Avg Type: Log-Power 2 4
Coupling: DC Corr CCorrRCal  pW Path: Standard Gate: Off Trig: Free Run
@ Align: Auto Freq Ref” Int (S) | Source: Off IF Gain: Low

Sig Track: Off PNNNNN

1 Spectrum Ref Lvl Offset 21.15 dB Mkr1 2.439 72 GHz
Scale/Div 10 dB Ref Level 10.00 dBm -6.75 dBm

Start 1.000 GHz #Video BW 300 kHz Stop 5.000 GHz,

#Res BW 100 kHz

WO ? e

Sweep ~14.5 ms (100001 pts)
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Figure 20: Center Channel Conducted Spurious Plot 4

Spectrum Analyzer 1 Spectrum Analyzer 2 +
Swept SA
KEYSIGHT |Input: 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

Freq Ref: Int (S)  |Source: Off IF Gain: Low Trig: Free Run
Sig Track: Off PPNNNN

1 Spectrum Ref Lvl Offset 21.15 dB Mkr1 10.829 4 GHz
Scale/Div 10 dB

Ref Level 10.00 dBm -93.55 dBm

Start 5.000 GHz #Video BW 300 kHz Stop 15.000 GHz|
#Res BW 100 kHz

Sweep ~36.8 ms (100001 pts)
Feb 18, 2025 Gl 00 [a ¥
- h F - ? 4:30:35 PM ola L.‘ﬂ HEEF AN
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Figure 21: Center Channel Conducted Spurious Plot 5

Spectrum Analyzer 1 Spectrum Analyzer 2 +
Swept SA
KEYSIGHT |Input: 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

Freq Ref: Int (S)  |Source: Off IF Gain: Low Trig: Free Run
Sig Track: Off PPNNNN

1 Spectrum Ref Lvl Offset 23.30 dB Mkr1 23.701 4 GHz
Scale/Div 10 dB

Ref Level 10.00 dBm -47.92 dBm

Start 15.000 GHz #Video BW 300 kHz Stop 25.000 GHz|
#Res BW 100 kHz

Sweep ~35.8 ms (100001 pts)
Feb 18, 2025 Gl 00 [a ¥
- h F - ? 4:32:13 PM ola L.‘ﬂ HEEF AN
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Figure 22: High Channel Conducted Spurious Plot 1

Spectrum Analyzer 2 +
Swept SA
KEYSIGHT !nput: RF Input Z: 50 Q #Atten: 10 dB PNO: Best Wide  |Avg Type: Log-Power |4 4
Coupling: DC Corr CCorr RCal pW Path: Standard Gate: Off Trng: Free Run
Freq Ref: Int (S)  |Source: Off IF Gain: Low
Sig Track: Off PPNNNN

| S3zEm Ref Lvi Offset 21.15 dB
Scale/Div 10 dB Ref Level 10.00 dBm

W,
Yo
'\-"“h..“';\“ _
”"'-r\\,.n ﬂ

P s v
T N | PR ) ) \ [
PR e fl et Ml me'..;{\_:,ﬂ_ﬂﬂ,.:wn;\,.‘,. . :f"*-‘1.‘-._*‘-”;""’w-“‘-"-‘v."«"»"lv.r.f"'-.,"m-'.-,J‘-A"-".."“-..;!‘u.»\- —"“‘r"\‘j‘w-ﬁ"LM"""\_J-.;1','-.‘\..~‘ﬂ-7,l"“, vy

Start 9 kHz #Video BW 300 kHz Stop 1.0000 MHz
#Res BW 3.0 kHz Sweep 6.67 ms (100001 pts)

oD ? I3 BH A4
Trace 1 = EUT TX On
Trace 2 = Ambient Conditions

EUT emissions are not detected in this frequency range.
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Figure 23: High Channel Conducted Spurious Plot 2

Spectrum Analyzer 1 Spectrum Analyzer 2 +
Swept SA Swept SA
KEYSIGHT /nput: RF Input Z: 50 Q #Atten: 10 dB PNO: Fast Avg Type: Log-Power
Coupling: DC Corr CCorr RCal uW Path: Standard Gate: Off Avg|Hold:>=100/100 M
@ Align” Auto Freq Ref Int (S) Source: Off IF Gain: Low Trig: Free Run
Sig Track: Off PPNNNN
1 Spectrum

234

Ref Lvl Offset 21.15 dB Mkr1 24.000 00 MHz
Scale/Div 10 dB Ref Level 10.00 dBm -56.09 dBm

FL13 Hz

Start 1 MHz #Video BW 300 kHz Stop 1.0000 GHz
#Res BW 100 kHz

Sweep ~7.14 ms (100001 pts)
ul Feb 19, 2025
. ') (S - ? 4:21:55 PM
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Figure 24: High Channel Conducted Spurious Plot 3

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 pPW Path: Standard Gate: Off Trg: Free Run
@ Align: Auto Freq Ref: Int (S) | Source: Off IF Gain: Low

Sig Track: Off PNNNNN
1 Spectrum
Scale/Div 10 dB

4

Ref Lvl Offset 21.15 dB Mkr1 2.480 24 GHz
Ref Level 10.00 dBm -6.93 dBm

Start 1.000 GHz #Video BW 300 kHz Stop 5.000 GHz
#Res BW 100 kHz

Sweep ~14.5 ms (100001 pts)
anl Feb 19, 2025 o ¥
(] '3 F - ? 4:17:29 PM
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Figure 25: High Channel Conducted Spurious Plot 4

Spectrum Analyzer 2 +
Swept SA

KEYSIGHT |[Input RF Input Z: 50 Q #Atten: 10 dB PNO: Fast Avg Type: Log-Power 3 4
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 PPNNNN

1 Spectrum Ref Lvl Offset 21.15 dB Mkr1 14.845 3 GHz
Scale/Div 10 dB Ref Level 10.00 dBm -53.92 dBm

Start 5.000 GHz #Video BW 300 kHz Stop 15.000 GHz
#Res BW 100 kHz Sweep ~36.8 ms (100001 pts)

T ?
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Figure 26: High Channel Conducted Spurious Plot 5

Spectrum Analyzer 2 +
Swept SA

KEYSIGHT |[Input RF Input Z: 50 Q #Atten: 10 dB PNO: Fast Avg Type: Log-Power 3 4
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 PPNNNN

1 Spectrum Ref Lvl Offset 23.30 dB Mkr1 23.716 4 GHz
Scale/Div 10 dB Ref Level 10.00 dBm -47.57 dBm

Start 15.000 GHz #Video BW 300 kHz Stop 25.000 GHz
#Res BW 100 kHz Sweep ~35.8 ms (100001 pts)

2Dl ?
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3.7 Radiated Emissions

3.7.1 Requirements

Compliance Standard: FCC Part 15.247, 15.209, 15.205

Radiated Emissions, Compliance Limits
Test Distance (3-meters)
Frequency Range
Limit
30 — 88 MHz 100 pV/m
88 — 216 MHz 150 pVv/m
216 — 960 MHz 200 pV/m
> 960 MHz 500 pV/m

3.7.2 Test Procedure

For frequencies between 9 kHz and 30 MHz, a loop antenna was mounted at a fixed-height of 1-meter
and rotated about its vertical and horizontal axis in accordance with ANSI C63.10-2020, clause 6.4.6 and
6.11.2. For frequencies above 30MHz the receiving antenna was mounted on a mast and the height of the
antenna was varied between 1 and 4 meters to determine the maximum emissions. Both the horizontal
and vertical field components were measured. For all radiated testing, the EUT was placed on an 80 cm
high 1 X 1.5 meters non-conductive motorized turntable. The emissions from the EUT were measured
continuously at every azimuth by rotating the turntable. The output of the antenna was connected to the
input of the spectrum analyzer and the emissions in the frequency range of 9kHz to 26.5GHz were
measured, which covers the 10th harmonic of the fundamental. Both the horizontal and vertical field
components were measured. The output from the antenna was connected, via a preamplifier, to the input
of the spectrum analyzer. The detector function was set to quasi-peak or peak, as appropriate. Above 1GHz
average measurement are recorded. Below 1Ghz, the measurement bandwidth of the spectrum analyzer
system was set to at least 120 kHz, with all post-detector filtering no less than 10 times the measurement
bandwidth. Frequencies above 1GHz were performed using a measurement bandwidth of 1 MHz with a
video bandwidth setting of 10 Hz for the average measurement.

3.7.3 Test Results Summary

The EUT complies with the Radiated Emissions requirements of this section.
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3.7.4 Radiated Data Reduction and Reporting

To convert the raw spectrum analyzer radiated data into a form that can be compared with the FCC limits,
it is necessary to account for various calibration factors that are supplied with the antennas and other
measurement accessories. These factors are included into the antenna factor (AF) column of the table and
in the cable factor (CF) column of the table. The AF (in dB/m) and the CF (in dB) is algebraically added
to the raw Spectrum Analyzer Voltage in dBuV to obtain the Radiated Electric Field in dBuV/m. This
logarithm amplitude is converted to a linear amplitude, then compared to the FCC limit.

Example:

Spectrum Analyzer Voltage: VdBuVv

Antenna Correction Factor: AFdB/m

Cable Correction Factor: CFdB

Pre-Amplifier Gain (if applicable): GdB

Electric Field: EABuV/m =V dBuV + AFdB/m + CFdB - GdB
To convert to linear units of measure: EdBuV/m/20 Inv log

3.7.5 Test Data
The EUT is fully compliant, and the test data is provided on the pages below.

Some measurements were made at the noise floor, these are marked as ambient. In this case, no EUT
emissions was detected.

A complete investigation of the radiated fundamental field strength was performed. The EUT was

evaluated in three orthogonal axes (X, y, z). The EUT position the produced the highest radiated power
was maintained during all testing.

The EUT was configured to transmit a modulated signal as follows:

a) for testing of 9kHz to 30MHz, the EUT was set to a transmitter enabled mode, the BLE transceiver
was set to dwell on the low channel.

b) for testing of 30MHz to 1GHz, the EUT was set to a transmitter enabled mode, the BLE transceiver
was set to dwell on the low channel.

c) for testing of 1GHz to 26.5GHz, the EUT was set to a transmitter enabled mode, the BLE
transceiver was set to dwell on the low, center, and high channels.

Final data is provided on the following pages.
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Figure 27: Radiated Emissions Investigation, 9kHz to 150kHz

Spectrum Analyzer 1
Swept SA

KEYS|GHT Input RF Input Z: 50 O #Atten: 10 dB PNO: Best Close  Avg Type: Log-Power
Coupling: DC Corr CCorr RCal PW Path: Standard Gate: Off Tng: Free Run
[:J Align: Auto Freq Ref: Int (S)  |Source: Off IF Gain: Auto

Sig Track: Off
1 Spectrum
Scale/Div 10 dB

Ref Lvl Offset 3.00 dB
Ref Level 85.00 dBpV

#Video BW 1.0 MHz Stop 150.00 kHz|

Sweep (FFT) ~11.1 ms (55551 pts)

mO M ?

Trace 1 =EUT TX On

Trace 2 = Ambient Conditions

EUT emissions are not detected in this frequency range.
This plot represents all three EUT channels; Ambient
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Figure 28: Radiated Emissions Investigation, 150kHz to 30MHz

Spectrum Analyzer 1
Swept SA

KEYSIGHT !nput RF Input Z: 50 O #Atten: 10 dB PNO: Fast Avg Type: Log-Power | 4
Coupling: DC Corr CCorrRCal  pW Path: Standard |Gate: Off Trig: Free Run
[:J Align: Auto Freq Ref: Int (S)  Source: Off IF Gain: Low

Sig Track: Off PPNNNN
1 Spectrum

Scale/Div 10 dB

Ref Lvl Offset 3.00 dB
Ref Level 85.00 dBpV

Start 150 kHz #Video BW 1.0 MHz Stop 30.00 MHz|
#Res BW 9.1 kHz

Sweep 13.3 ms (100001 pts)
u Feb 24, 2025
L h F - ? 2:22:00 PM

Trace 1 =EUT TX On

Trace 2 = Ambient Conditions

EUT emissions are not detected in this frequency range.
This plot represents all three EUT channels; Ambient
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Table 9: Radiated Emissions Test Data, 30MHz to 1GHz

Pre-scan and Final Data (Vertical)

64.08-
E0~

30-

(dBuV/m)

20~

3.62', i i
) 100M 16

Frequency (Hz) Pre-Scan Peak |
ISM Bands
FCC 15.209 (Class B) (QP) |7

Pre-scan and Final Data (Horizontal)

64.02 -
Bl =

(dBuV/m)

3.89- i i
oM 100M 16

Frequency (Hz)
Pre-Scan Peak [~

158 Bands
FCC 15209 (Class B) (QP) [

* Note: in the frequency of 30MHz to 1GHz, Peak meets QP (thousands of points)
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Table 10: Radiated Emissions Test Data, Low Channel, 1GHz to 12GHz

Frequency Detector Meas Limit Delta :I_r;glr; Antenna
(GH2) (dBuVv/m) (dBuVv/m) (dB) (deg) (cm)
5390 Peak 43.367 74 -30.633 340 Horiz, 120

' Avg 29.053 54 -24.947 340 Horiz, 120
4.804 Peak 56.251 74 -17.749 35 Vert, 170
' Avg 50.096 54 -3.904 35 Vert, 170
Pre-scan and Final Data (Vertical)
100.7=

[dBuV/m)

Frequency (Hz)

Fenal Peak 5
Final&vg |y
Prg-Scgn Peak P

158 Bands

FCOC 15209 [(Peak)

FCC 15,208 (AVE)

Pre-scan and Final Data (Horizontal)

E B E
T 5 %

=
i

[dBuVfen)
s B
[

s &

15 103 G

12
Frequency [(Hi) S v
Final dvg  fy, =

Pre-Scan Pesk |/
5h Bands
FCC 15209 (Peak)

FOC 15209 (AVG)
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Table 11: Radiated Emissions Test Data, Center Channel, 1GHz to 12GHz

Frequency Detector Meas Limit Delta :I_r;glr; Antenna
(GH2) (dBuVv/m) (dBuVv/m) (dB) (deg) (cm)
4,880 Peak 52.374 74 -21.626 340 Vert, 120

' Avg 42.487 54 -11.513 340 Vert, 120

9,753 Ambient Peak 58.749 74 -15.251 35 Horiz, 160

' Avg 45.708 54 -8.292 35 Horiz, 160
Pre-scan and Final Data (Vertical)
eo_
70~
$
® L+]
30+
e 06 126
Frequency (Hz) .
Final Peak 5 \
Final Avg |y W
Pre-5can Peak /\/
ISM Bands |
FCC 15.209 (Peak)
FCC15.209 (AVG) [

Pre-scan and Final Data (Horizontal)

89.31-

(dBuV/m)

19.96-, ]
126

106

Frequency (Hz)
Final Peak

.5 -
Final Avg ', b
Pre-Scan Peak /\/

ISM Bands |

FCC 15.209 (Peak)

FCC 15.209 (AVG)
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Table 12: Radiated Emissions Test Data, High Channel, 1GHz to 12GHz

Frequency Detector Meas Limit Delta :I_r;glr; Antenna
(GH2) (dBuVv/m) (dBuVv/m) (dB) (deg) (cm)
5 4835 Peak 42.525 74 -31.475 35 Vert, 170
' Avg 29.448 54 -24.552 35 Vert, 170
11 649 Ambient Peak 60.062 74 -13.938 46 Horiz, 150
: Avg 46.108 54 -7.892 46 Horiz, 150
Pre-scan and Final Data (Vertical)
90.83=
? 1
70-
E o
s N
30~
19.24=, ] ]
16 106G 12G
Frequency (Hz) Final Peak .b o
FinalAvg |y ¥
Pre-Scan Peak [
ISMBands |
FCC15.209 (Peak)
FCC15209 (AVG) [
Pre-scan and Final Data (Horizontal)
8643~
?O-I
g
2 <
40- <
20.45-, ' !

Frequency (Hz) i
Final Peak |y W

Finaldvg [y ¥
Pre-Scan Peak [
ISM Bands |
FCC 15.209 (Peak)
FCC15.209 (AVG) [~
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Table 13: Radiated Emissions Test Data, High Channel, 12GHz to 18GHz

Frequency Detector Meas Limit Delta :I_r;glr; Antenna
(GH2) (dBuVv/m) (dBuVv/m) (dB) (deg) (cm)
14.039 Ambient Peak 58.93 74 -15.07 35 Vert, 155
' Avg 45.791 54 -8.209 35 Vert, 155

17 313 Ambient Peak 59.913 74 -14.087 340 Horiz, 155
' Avg 46.284 54 -7.716 340 Horiz, 155
Pre-scan and Final Data (Vertical)
81.05
75-
70~
_ 65~
S
126G ‘IEI.G
Frequency (Hz) Final Peak 'sv
Final Avg ., 2
Pre-Scan Peak /\/
FCC 15.209 (AVG) [~
FCC15.209 (Peak) [~
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80.93 -
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£

50~
55=
50-

45- 9

38.355, !
12G 196
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Pre-Scan Peak |/
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Figure 29: Radiated Emissions Investigation, 18GHz to 26.5GHz
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4 Test Equipment

The table below provides a list of the test equipment used for measurements along with the calibration

information.
Table 14: Test Equipment List
Test Name: Radiated Emissions Test Date(s): 2/21/2025 to 3/6/2025
Asset # Manufacturer/Model Description Cal. Due
00823 AGILENT, EXA SPECTRUM ANALYZER 6/21/2026
00993 KEYSIGHT, N9020B SPECTRUM ANALYZER 11/6/2025
00031 EMCO, 6502 ACTIVE LOOP ANTENNA 6/17/2027
00644 SUNOL SCIENCES CORP. ANTENNA, LOGPERIOD 12/2/2026
00004 ARA, DRG-118/A ANTENNA, HORN 6/7/2027
00066 AGILENT RF PRE-AMPLIFIER 8/21/2025
00065 ELECTRO-METRICS RF PRE-AMPLIFIER 8/23/2025
00806 MINI-CIRCUITS, 3061 HF COAX CABLE, SMA 12/18/2025
00825 CABLE ASSOCIATES SMA, COAXIAL CABLE 6/14/2025
00847 ASTROLABS, K48TG SMA, COAXIAL CABLE 6/20/2025
00731 NARDA 4779-3 2W, 3DB ATTENUATOR 6/20/2025
00849 CABLE ASSOCIATES 400CM COAXIAL CABLE 1/15/2026
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Test Name: Conducted RF Emissions Test Date(s): 2/18/2025 to 2/19/2025

Asset # Manufacturer/Model Description Cal. Due

00993 KEYSIGHT N9020B MXA SIGNAL ANALYZER 11/6/2025

00992 KEYSIGHT N5173B EXG SIGNAL GENERATOR 1/8/2028

00823 AGILENT, EXA SPECTRUM ANALYZER 6/21/2026

00885 UTIFLEX UFA2108 HF COXIAL CABLE Cal. Before Use
N/A WEINSCHEL, 3.5MM 20dB ATTENUATOR Cal. Before Use
N/A WEINSCHEL, 3.5MM 3dB ATTENUATOR Cal. Before Use
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5 Measurements

5.1.1 References

ANSI C63.2 (Jan-2016) Specifications for Electromagnetic Noise and Field Strength Instrumentation

ANSI C63.4 (Jan-2014) American National Standard for Methods of Measurement of Radio-Noise
Emissions from Low-Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40 GHz

ANSI C63.10 (Sep-2020) American National Standard of Procedures for Compliance Testing of
Unlicensed Wireless Devices

5.2 Measurement Uncertainty

All results reported herein relate only to the equipment tested. The basis for uncertainty calculation uses
ANSI/NCSL Z540-2-1997 (R2002) with a type B evaluation of the standard uncertainty. Elements
contributing to the standard uncertainty are combined using the method described in Equation 1. to arrive
at the total standard uncertainty. The standard uncertainty is multiplied by the coverage factor to determine
the expanded uncertainty which is generally accepted for use in commercial, industrial, and regulatory
applications and when health and safety are concerned (see Equation 2). A coverage factor was selected
to yield a 95% confidence in the uncertainty estimation.

Equation 1: Standard Uncertainty

2 2 2
a b C
u. = + > + — > + — > o
div,” div," div,
where,
uc = standard uncertainty
a, b,c,. = individual uncertainty elements
Diva, b, c = the individual uncertainty element divisor based on the
probability distribution
Divisor = 1.732 for rectangular distribution
Divisor = 2 for normal distribution
Divisor = 1.414 for trapezoid distribution
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Equation 2: Expanded Uncertainty

U =ku,

where,

U = expanded uncertainty

Kk = coverage factor

Kk <2 for 95% coverage (ANSI/NCSL Z540-2 Annex G)
uc = standard uncertainty

The measurement uncertainty complies with the maximum allowed uncertainty from CISPR 16-4-2.
Measurement uncertainty is not used to adjust the measurements to determine compliance. The expanded
uncertainty values for the various scopes in the WLL accreditation are provided in the table below.

Table 15: Expanded Uncertainty List

Scope Standard(s) Expanded
Uncertainty

Conducted Emissions CISPR11, CISPR22, CISPR32, CISPR14, FCC Part 15 +2.63dB

Radiated Emissions CISPR11, CISPR22, CISPR32, CISPR14, FCC Part 15 +4.55dB

5.3 Environmental Conditions

Environmental Conditions During All Measurements

Ambient Temperature: 17.2°C

Relative Humidity: 49 %
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