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9.5 Plots/Data: 
Powered from 120VAC 60Hz, 9kHz-30 MHz 

Test Information: 
 

Date and Time 6/26/2023 9:30:32 PM 
Client and Project Number Liberty Defense_G105270120 
Engineer Randi Torres 
Temperature 23C 
Humidity 52% 
Atmospheric Pressure 1001mbars 
Comments Scan16_RE 9kHz-30MHz Loop antenna, Electric Field, 3M Location (FCC 15.209) 
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Results: No emissions were detected. 
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Powered from 120VAC 60Hz, 30 – 1000 MHz 
Test Information: 
 

Date and Time 6/26/2023 11:31:15 AM 
Client and Project Number Liberty Defense_G105270120 
Engineer Randi Torres 
Temperature 23C 
Humidity 52% 
Atmospheric Pressure 1001mbars 
Comments Scan4_RE 30-1000MHz SA mode 

 
 
Graph: 
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Results: 
 
QuasiPeak (PASS) (6) 
Frequency 
(MHz) 

Level 
(dBµV/m) 

Limit 
(dBµV/m) 

Margin 
(dB) 

Azimuth (°) Height (m) Pol. RBW Correction 
(dB) 

30.34736842 27.47 30.00 -2.53 257.00 1.57 Vertical 120k -12.75 
155.2 10.65 33.50 -22.85 316.00 2.00 Vertical 120k -19.98 
614.4 35.21 36.00 -0.79 227.00 1.00 Horizontal 120k -11.49 
704.7368421 17.48 36.00 -18.52 247.00 1.76 Vertical 120k -9.50 
790.3052632 21.37 36.00 -14.63 133.00 3.13 Horizontal 120k -7.97 
796.9894737 22.91 36.00 -13.09 341.00 2.76 Vertical 120k -7.71 
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Powered from 120VAC 60Hz, 1-18 GHz 
 

Test Information: 
 

Date and Time 7/13/2023 3:05:05 PM 
Client and Project Number Liberty Defense 
Engineer Kouma Sin 
Temperature 26 C 
Humidity 39 % 
Atmospheric Pressure 1002 mbar 
Comments Scan 3:  2nd Modification, RE 1 to 18 GHz SA mode 

 
 
Graph: 
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Results: 
 
 
Average (12) 
Frequency 
(MHz) 

Field 
Strength 
Level 
(dBµV/m) 

EIRP 
Level 
(dBm) 

EIRP 
Limit 
(dBm) 

Margin 
(dB) 

Azimuth 
(°) 

Height (m) Pol. RBW Correction 
(dB) 

3188.947368 47.38 -47.82 -41.3 -6.52 240.00 1.78 Horizontal 1M 5.70 
6101.315789 37.85 -57.35 -41.3 -16.05 45.00 1.38 Horizontal 1M 2.24 
6308.157895 38.93 -56.27 -41.3 -14.97 324.00 1.14 Horizontal 1M 2.89 
6499.473684 40.09 -55.11 -41.3 -13.81 10.00 1.74 Horizontal 1M 3.10 
6689.736842 39.41 -55.79 -41.3 -14.49 340.00 1.38 Horizontal 1M 3.11 
7038.684211 39.31 -55.89 -41.3 -14.59 22.00 1.21 Horizontal 1M 3.37 
7540.263158 38.91 -56.29 -41.3 -14.99 8.00 3.02 Horizontal 1M 3.92 
8037.894737 38.15 -57.05 -41.3 -15.75 8.00 2.25 Vertical 1M 4.90 
8415.789474 38.13 -57.07 -41.3 -15.77 351.00 1.27 Horizontal 1M 5.91 
9812.105263 34.92 -60.28 -41.3 -18.98 86.00 1.41 Horizontal 1M 5.83 
12799.21053 43.45 -51.75 -51.3 -0.45 240.00 3.22 Horizontal 1M 13.81 
13000.78947 40.56 -54.64 -51.3 -3.34 135.00 1.07 Horizontal 1M 13.27 
 

Notes: 
EIRP Level (dBm) = Field Strength Level (dBuV/m) + 20*log(d) - 104.7  
EIRP Level (dBm) = Field Strength Level (dBuV/m) – 95.2, at 3 meters 
EIRP Limit per FCC Part 15 Subpart F Section 15.511(c) 
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Powered from 120VAC 60Hz, 18-26 GHz 

  
Note: The antenna factor, cable loss, and pre-amp gain were internally compensated as TDF. Testing 
was performed with antenna located at 10 cm from the EUT.
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Powered from 120VAC 60Hz, 26-40 GHz 

 
Note: The antenna factor, cable loss, and pre-amp gain were internally compensated as TDF. Testing 
was performed with antenna located at 10 cm from the EUT.
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Powered from 120VAC 60Hz, 40-60 GHz 

  
Note: Antenna factor and cable loss were internally compensated as TDF and dB-ffset. Testing was 
performed with antenna located at 5 cm from EUT. No emissions were detected above the measuring 
equipment noise floor. 
 
Sample calculation: 
 
Example: 
 
FS = RA + AF + CF + CL 
 
Where   FS = Field Strength in dBV/m 

RA = Receiver Amplitude (including preamplifier) in dBV 
CF = Cable Attenuation Factor in dB 
AF = Antenna Factor in dB/m 
L.O = (RF+IF)/4 
RF = 59.51 GHz 
IF = 1.33 GHz 
Cable Factor (CF) = 2.2 dB 
Conversion Loss (CL) = 29.68 dB, internally compensated 
 
RA = 15.84 dB(uV/m) 
AF = 41.69 dB/m 
 

FS = 15.84 + 41.69 + 2.2 + 29.68 = 89.41 dB(uV/m) 
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Powered from 120VAC 60Hz, 60-90 GHz 

 
Note: Antenna factor and cable loss were internally compensated as TDF and dB-ffset. Testing was 
performed with antenna located at 2 cm from EUT. No emissions were detected above the measuring 
equipment noise floor. 
 
Sample calculation: 
 
Example: 
 
FS = RA + AF + CF + CL 
 
Where   FS = Field Strength in dBV/m 

RA = Receiver Amplitude (including preamplifier) in dBV 
CF = Cable Attenuation Factor in dB 
AF = Antenna Factor in dB/m 
L.O = (RF+IF)/6 
RF = 84.08 GHz 
IF = 1.33 GHz 
Cable Factor (CF) = 2.2 dB 
Conversion Loss (CL) = 31.7 dB, internally compensated 
 
RA = 18.8 dB(uV/m) 
AF = 44.57 dB/m 
 

FS = 18.8 + 44.57 + 2.2 + 31.7 = 97.27 dB(uV/m)
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Powered from 120VAC 60Hz, 90-100 GHz 

 
Note: Antenna factor and cable loss were internally compensated as TDF and dB-ffset. Testing was 
performed with antenna located at 10 cm from EUT. No emissions were detected above the measuring 
equipment noise floor. 

 
Sample calculation: 
 
Example: 
 
FS = RA + AF + CF + CL 
 
Where   FS = Field Strength in dBV/m 

RA = Receiver Amplitude (including preamplifier) in dBV 
CF = Cable Attenuation Factor in dB 
AF = Antenna Factor in dB/m 
L.O = (RF+IF)/10 
RF = 90.005 GHz 
IF = 1.33 GHz 
Cable Factor (CF) = 2.2 dB 
Conversion Loss (CL) = 42.01 dB, internally compensated 
 
RA = -22.69 dB(uV/m) 
AF = 45.07 dB/m 
 

FS = -22.69 + 45.07 + 2.2 + 42.01 = 66.59 dB(uV/m) 
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 Product Standard: FCC Part 15, Subpart F, RSS-220 

§15.511 and FCC Waver DA-22-133A1-c3 
 

Limit applied: per §15.511, RSS-220 and FCC Waver 
DA-22-133A1-c3 
Pretest Verification w/BB source: Yes 

Test Date 

Test Personnel/ Initials 
Supervising 
Engineer/ 

Initials 
Input Voltage Mode 

Atmospheric Data 

Temp 
C° 

Relative 
Humidity 

% 

Atmospheric 
Pressure mbar 

06/26/2023 
Vathana Ven  N/A 120VAC 60Hz 

Continuous 
sweep 23 52 1001 

06/26/2023 
Randi Torres RT N/A 120VAC 60Hz 

Continuous 
sweep 

23 52 1001 

07/13/2023 
Kouma Sinn  N/A 120VAC 60Hz 

Continuous 
sweep 

26 39 1002 

07/28/2023 
Vathana Ven  N/A 120VAC 60Hz Continuous 

sweep 
25 35 1007 

08/02/2023 
Vathana Ven  N/A 120VAC 60Hz 

Continuous 
sweep 

25 35 1007 

 
 
Deviations, Additions, or Exclusions: None
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10 AC Mains Conducted Emissions 
 
10.1 Method 
 
Tests are performed in accordance with ANSI C63.4. 
 
TEST SITE: EMC Lab 
 
The EMC Lab has one Semi-anechoic Chamber and one Shielded Chamber. AC Mains Power is available at 120, 
230, and 277 Single Phase; 208, 400, and 480 3-Phase. Large reference ground-planes are installed in the general 
lab area to facilitate EMC work not requiring a shielded environment. 
 
Measurement Uncertainty 
 

Measurement 
Frequency 

Range 

Expanded 
Uncertainty 

(k=2) Ucispr 
AC Line Conducted 

Emissions 150 kHz - 30 MHz 1.2 dB 3.4 dB 
Telco Port Emissions 150 kHz - 30 MHz 2.8 dB 5.0 dB 

 

As shown in the table above our conducted emissions labU  is less than the corresponding CISPRU  

reference value in CISPR 16-4-2 Table 1, hence the compliance of the product is only based on the 
measured value, and no measurement uncertainty correction is required, based on CISPR 22 and CISPR 
11 (for 2006 and later revisions) Clause 11. 
 
Sample Calculations 
 
The following is how net line-conducted readings were determined: 
 
NF = RF + LF + CF + AF 
Where NF = Net Reading in dBV 
 RF = Reading from receiver in dBV 
 LF = LISN or ISN Correction Factor in dB 
 CF = Cable Correction Factor in dB 
 
 AF = Attenuator Loss Factor in dB 
  
To convert from dBV to V or mV the following was used: 
 
UF = 10(NF / 20)  where UF = Net Reading in V 
 NF = Net Reading in dBV 
 
Example: 
NF  = RF + LF + CF + AF = 28.5 + 0.2 + 0.4 + 20.0 = 49.1 dBV 
UF = 10(49.1 dBV / 20) = 285.1 V/m 
 
Alternately, when BAT-EMC Emission Software is used, the “Level” includes all losses and gains and is 
compared directly in the “Margin” column to the “Limit”. The “Correction” includes Antenna Factor, 
Preamp, and Cable Loss. These are already accounted for in the “Level” column. 
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10.2 Test Equipment Used: 
Asset Description Manufacturer Model Serial Cal Date Cal Due 

NAR006’ EMI CISPR Receiver NARDA PMM 9010 696WW30303 03/08/2023 03/08/2024 
DAV005’ Weather Station Davis 6250 MS191218083 02/21/2023 02/21/2024 
WEI23’ Attenuator 20dB 2 watt Weinschel WA18-20 1001015N0010001 08/25/2022 08/25/2023 

CBL041’ 3ft BNC to BNC Cable Hoswell Coax RG-58 CBL041 01/26/2023 01/26/2024 
147324’ Signal Generator 9kHz-2GHz Hewlett Packard 8648B 3642U00875 02/17/2023 02/17/2024 
FCC9’ Coupling, Decoupling Network Fischer Custom Commu FCC-801-AF2 71 09/02/2022 09/02/2023 

LISN30’ LISN - CISPR16 Compliant 9kHz-30MHz Com-Power LI-215A 191961 09/27/2022 09/27/2023 

 
Software Utilized: 

Name Manufacturer Version 

BAT-EMC Nexio 2022.0.27.0 

 
10.3 Results:  
 
The sample tested was found to Comply. 
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10.4 Setup Photographs: 
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10.5 Plots/Data: 

EUT Powered From 120VAC 60Hz, FCC Part 15.207(a) 
 
Test Information: 
 

Date and Time 6/27/2023 9:15:34 PM 
Client and Project Number Liberty Defense_G105270120 
Engineer Vathana Ven 
Temperature 23 Deg C 
Humidity 43 % 
Atmospheric Pressure 1010 mbar 
Comments PMM Single Phase Under 15 Amp_150kHz to 30 MHz_120VAC 60Hz 

 
 
Graph: 
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test name PMM Single Phase Under 15 Amp_150kHz to 30 MHz_120VAC 60Hz Time ate 27/6/2023 21:28

Conducted Emissions Limit Lines/FCC Part 15 Subpart B CE Main Ports B - Average/

Conducted Emissions Limit Lines/FCC Part 15 Subpart B CE Main Ports B - QPeak/

Level (Manual finals) (RF Output Measure)

Meas.Peak (RF Output Measure)

AVG Level  (Average(Pass)) (RF Output Measure)

QP Level  (QuasiPeak(Pass)) (RF Output Measure)

Sub-range 1
 Frequencies: 150 kHz - 30 MHz (Mode: Lin - Step: 4.5 kHz )

  Settings: RBW: 9kHz, VBW: Auto, Sweep time: 5 ms/Pts, Attenuation: Auto, Sweep count 1, Preamp: Off, LN Preamp: Off, Preselector: On
  Line:RF Output Measure

 
 

 
Results: 
 
QuasiPeak(Pass) (6) 
Frequency (MHz) QP Level  (dBµV) QP Limit (dBuV) QP Margin (dB) Position RBW (Hz) Correction (dB) 
0.1606 35.20 65.52 -30.32 Neutral 9000.00 20.10 
0.6715001 25.58 56.00 -30.42 Neutral 9000.00 19.84 
0.8292002 25.49 56.00 -30.51 Neutral 9000.00 19.86 
1.8462 24.85 56.00 -31.15 Neutral 9000.00 19.93 
10.0405 26.55 60.00 -33.45 Neutral 9000.00 20.32 
12.2729 26.32 60.00 -33.68 Neutral 9000.00 20.35 
 
Average(Pass) (6) 
Frequency (MHz) AVG Level  (dBµV) AVG Limit (dBuV) AVG Margin (dB) Position RBW (Hz) Correction (dB) 
0.1606 27.69 55.52 -27.83 Neutral 9000.00 20.10 
0.6715001 19.05 46.00 -26.95 Neutral 9000.00 19.84 
0.8292002 18.96 46.00 -27.04 Neutral 9000.00 19.86 
1.8462 19.16 46.00 -26.84 Neutral 9000.00 19.93 
10.0405 20.07 50.00 -29.93 Neutral 9000.00 20.32 
12.2729 20.10 50.00 -29.90 Neutral 9000.00 20.35 
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 Product Standard: FCC Part 15, Subpart B, FCC 

15.207(a), RSS-GEN 
Limit applied: Class B 
Pretest Verification w/BB source: Yes 

Test Date 
Test Personnel/ 

Initials 

Supervising 
Engineer/ 

Initials 

Input 
Voltage 

Mode 

Atmospheric Data 

Temp 
C° 

Relative 
Humidity 

% 

Atmospheric 
Pressure 

mbar 
06/27/2023 

Vathana Ven  N/A 120VAC 
60Hz 

Continuous 
sweep 

23 43 1010 

 
 
 
Deviations, Additions, or Exclusions: None 
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11 Appendix A - FCC Waver DA-22-133A1-c3 
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Appendix B - Mixer/Horn Calibration Certificates 
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