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Abstract

This report has been prepared on behalf of SECO USA, Inc. to support the attached Application for a
Class 11 Permissive Change. The test report and application are submitted for a Digital Transmission
System (DTS) Transmitter under Part 15.247 of the FCC Rules. This Class Il Permissive Change Test
Report documents the test configuration and test results for the SECO USA, Inc., TrustedEdge Micro
WiFi. The information provided on this report is only applicable to device herein documented, as the EUT.

The radiated portion of the testing was performed on an Open Area Test Site (OATS) of Washington
Laboratories, Ltd., located at 4840 Winchester Boulevard, 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 SECO USA, Inc., TrustedEdge Micro WiFi complies with the requirements for a Digital
Transmission System (DTS) Transmitter under FCC Part 15.247.

Revision History Description of Change Date
Rev 0 Initial Release February 28, 2022
Rev 1 Updates per ACB Comments January 17, 2023
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1 Introduction

1.1 Compliance Statement

The SECO USA, Inc., TrustedEdge Micro WiFi complies with the requirements for a Digital Transmission
System (DTS) Transmitter under FCC Part 15.247.

1.2 Reason for Class Il Permissive Change

The applicant has integrated a pre-certified radio module onto their host board. As part of the integration
to the SECO device, the applicant has changed the final antenna type. The radio manufacturer certified
the module with a PCB-uFL Monopole antenna. The applicant has decided to use a dual-band ceramic
chip antenna. The only change made to the pre-certified module is the antenna change. This evaluation
and test report is provided to ensure that the radio and the host remain in compliance with the rules.

1.3 Test Scope

Tests for radiated and conducted (at antenna terminal) emissions were performed. All measurements were
performed in accordance with C63.10 “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 table below shows the series and results of testing for
compliance with a Digital Transmission System Full test results are shown in subsequent report sub-
sections.

Table 1: FCC Test Summary Table

FCC Rule Part Description Result
15.247(a)(2) 6 dB Bandwidth Pass
15.247 (b)(3) Transmit Output Power Pass

15.247(e) Power Spectral Density Not Evaluated
15.247(d) Band Edge @ 20 dB below Pass
15.205 Gene_ral Field Strength Li_mi_ts Pass
15.209 (Restricted Bands & RE Limits)
15.207 AC Mains Conducted Emissions Not Evaluated

WLL Report 17467-01 Rev 1 Page-7 of 47
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1.4 Contract Information

Customer: SECO USA, Inc.
Purchase Order Number: 4500021510
Quotation Number: 73056

1.5 Test and Support Personnel
Washington Laboratories, LTD  Ryan Mascaro
Customer Representative Paul Sayles

1.6 Test Dates
2/15/2022 & 2/16/2022 (also see Section 4 of this report)

1.7 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. Washington Laboratories, Ltd. has been
accepted by the FCC and approved by ANAB under Testing Certificate AT-1448 as an independent FCC
test laboratory.

1.8 Testing Algorithm

The TrustedEdge Micro WiFi was provided to the test laboratory, in a plastic housing. The non-EMI
plastic housing was removed to gain access to the PCB and radio transmitter antenna port. The EUT is
designed to transmit in three WiFi modes: 802.11b, 802.11g, and 802.11n. Each of these modes was
exercised and tested in accordance with Table 1 of this report. Each of the modes were evaluated to
determine the worst-case transmitter power level. It was proven that the lowest data-rate of each mode
produced the highest peak power measurement. As such, for all testing within this report, the 802.11b/g/n
modes were tested at their lowest possible data-rates of 1Mbps, 6Mbps, and 6.5Mbps respectively.
Bandedge was also investigated with regard to the various data-rates. Please note that changing the data-
rate had a negligible impact on the Bandedge compliance. The final dBc deltas between the available data-
rates was only a few tenths of a dB. This is not an area of concern. Overall, the worst-case emission levels,
are provided in this report.

WLL Report 17467-01 Rev 1 Page-8 of 47
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2 Test Results

2.1 Occupied (DTS) Bandwidth

Occupied bandwidth was performed by measuring the output of the EUT antenna port with a spectrum
analyzer, corrected for any cable/attenuator loss.

For a DTS device, FCC Part 15.247 requires the minimum 6 dB bandwidth be at least 500 kHz.

2.1.1 Measurement Method
This test was performed as specified in ANSI C63.10, Section 11.8.2 “Option 2” for DTS bandwidth.

Occupied Bandwidth — Spectrum Analyzer Settings

Resolution Bandwidth Video Bandwidth

300 kHz 1 MHz

In a fully modulated mode, the OBW was measured as shown in Figures 1 through Figure 9.

Table 2: Occupied Bandwidth Summary

. Channel Frequenc 6 dB OBW )

EUT Mode Setting Name (I\?IHZ) y (MH2) Pass/Fail
Low 2412.0 9.14 Pass
802.11b Center 2437.0 9.12 Pass
High 2462.0 9.13 Pass
Low 2412.0 15.92 Pass
802.11¢g Center 2437.0 15.82 Pass
High 2462.0 16.01 Pass
Low 2412.0 16.33 Pass
802.11n Center 2437.0 16.38 Pass
High 2462.0 16.53 Pass

WLL Report 17467-01 Rev 1 Page-9 of 47
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Figure 1: Low Channel, Occupied Bandwidth — 802.11b

Agilent Spectrum Analyzer - Occupied BW
[ fana ] e | EEMSE:INT| ALIGN AT 11:31:50 &AM Feb 15, 2022
Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio Std: None
w5s) Trig: Free Run Avg|Hold:>100/100
#IFGain:Low #Atten: 10 dB Radio Device: BTS

Ref Offset 32 dB
Ref 20.00 dBm

.00
-10.0
-20.0
-30.0

-40.0

Center 2.412 GHz
#Res BW 300 kHz #VBW 1 MHz

Occupied Bandwidth Total Power 21.3 dBm

14.064 MHz

Transmit Freq Error -26.512 kHz OBW Power
x dB Bandwidth 9.143 MHz x dB

msG | 1 File <1.png> saved g sTaTUs
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Figure 2: Center Channel, Occupied Bandwidth — 802.11b

Agilent Spectrum Analyzer - Occupied BW
[ fana ] e | EEMSE:INT| ALIGN AT 02:06:38 PM Feb 15, 2022
Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None
w5s) Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 10 dB Radio Device: BTS

Ref Offset 32 dB
Ref 20.00 dBm

Center 2.437 GHz
#Res BW 300 kHz #VBW 1 MHz Sweep 1.333ms

Occupied Bandwidth Total Power 20.6 dBm

14.069 MHz

Transmit Freq Error -48.677 kHz OBW Power
x dB Bandwidth 9.123 MHz x dB
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Figure 3: High Channel, Occupied Bandwidth — 802.11b

Agilent Spectrum Analyzer Occupied BW
[ e A | | SENSEINT]| ALIGN AUTO 12:09:09 PMFeh 15, 2022

Center req 2. 462000000 GHz CenterFreq: 2.462000000 GHz Radio Std: None
) Trig:Free Run Avg|Hold:>100/100

#IFGain:Low =t #Atten: 10 dB Radio Device: BTS

Ref Offset 32 dB
Ref 20.00 dBm

Center 2.462 GHz
#Res BW 300 kHz #VBW 1 MHz

Occupied Bandwidth Total Power 20.2 dBm

14.060 MHz

Transmit Freq Error -42.330 kHz OBW Power
x dB Bandwidth 9.129 MHz x dB
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Figure 4: Low Channel, Occupied Bandwidth — 802.11g

Agilent Spectrum Analyzer - Occupied BW

l [E®  AC | | SENSE:INT| ALIGN AUTO 08:16:12 &M Feb 15, 2022
Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio Std: None
i) Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 10 dB Radio Device: BTS

Ref Offset 22 dB
Ref 15.00 dBm

#/BW 1 MHz

Occupied Bandwidth Total Power 21.5dBm

16.356 MHz

Transmit Freq Error -9.456 kHz OBW Power 99.00 %
x dB Bandwidth 15.92 MHz x dB -6.00 dB
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Figure 5: Center Channel, Occupied Bandwidth — 802.11g

Agilent Spectrum Analyzer - Occupied BW

l [E®  AC | | SENSE:INT| ALIGN AUTO 08:18:42 &M Feb 15, 2022
Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None
i) Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 10 dB Radio Device: BTS

Ref Offset 22 dB
Ref 15.00 dBm

#/BW 1 MHz

Occupied Bandwidth Total Power 21.0 dBm

16.354 MHz

Transmit Freq Error -28.660 kHz OBW Power 99.00 %
x dB Bandwidth 15.82 MHz x dB -6.00 dB
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Figure 6: High Channel, Occupied Bandwidth — 802.11g

Agilent Spectrum Analyzer - Occupied BW

l [E®  AC | | SENSE:INT| ALIGN AUTO 08:20:33 &M Feb 15, 2022
Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None
i) Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 10 dB Radio Device: BTS

Ref Offset 22 dB
Ref 15.00 dBm

#/BW 1 MHz

Occupied Bandwidth Total Power 20.3 dBm

16.365 MHz

Transmit Freq Error -27.896 kHz OBW Power 99.00 %
x dB Bandwidth 16.01 MHz x dB -6.00 dB
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Figure 7: Low Channel, Occupied Bandwidth — 802.11n

Agilent Spectrum Analyzer - Occupied BW
| & & | | SENSE:INT| ALIGN AUTO 08:57:19 &AM Feb 16, 2022
Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio Std: None
=) Trig: Free Run Avg|Hold:>10/M0
HIEGain:Low #Atten: 10 dB Radio Device: BTS

Ref Offset 22 dB
Ref 15.00 dBm

Center 2.412 GHz
#Res BW 300 kHz #VBW 1 MHz

Occupied Bandwidth Total Power 20.3 dBm

17.532 MHz

Transmit Freq Error -14.598 kHz OBW Power 99.00 %
x dB Bandwidth 16.33 MHz x dB -6.00 dB
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Figure 8: Center Channel, Occupied Bandwidth — 802.11n

Agilent Spectrum Analyzer Occupied BW

[ RF [EE®  AE | | SENSE:INT| ALIGMN AUTO 09:04:46 AM Feb 16, 2022
Center Freq 2. 437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None
== Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 10 dB Radio Device: BTS

Ref Offset 22 ¢B

10 dBidiv Ref 15.00 dBm
Log

#/BW 1 MHz

Occupied Bandwidth Total Power 20.1 dBm
17.532 MHz

Transmit Freq Error -33.675 kHz OBW Power 99.00 %
x dB Bandwidth 16.38 MHz x dB -6.00 dB
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Figure 9: High Channel, Occupied Bandwidth — 802.11n

RF @ A | | SEMSE:INT| ALIGN ALTO 09:06:51 &AM Feb 16, 2022
Yo AG2000000 Center Freq: 2.462000000 GHz Radio Std: None
) Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #atten: 10 dB Radio Device: BTS

Ref Offset 22 dB
Ref 15.00 dBm

Center 2.462 GHz
#Res BW 300 kHz #/BW 1 MHz

Occupied Bandwidth Total Power 19.8 dBm

17.573 MHz

Transmit Freq Error -14.156 kHz OBW Power
x dB Bandwidth 16.53 MHz x dB
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2.2 RF Power Output

RF Power Output was performed by measuring the output of the EUT antenna port with a spectrum
analyzer, corrected for any cable/attenuator loss.

Fora DTS device, FCC Part 15.247 requires the maximum conducted output power to be < 30 dBm (1W).

2.2.1 Measurement Method
This test was performed as specified in ANSI C63.10, Section 11.9.1.1, “RBW > DTS bandwidth” for
Maximum peak conducted output power.

Peak Conducted Power — Spectrum Analyzer Settings

Resolution Bandwidth Video Bandwidth
25 MHz 50 MHz

In a fully modulated mode, the peak output power was measured as shown in Figures 10 through
Figure 18. This data is provided for reference only, and not intended to be used for consideration issuing
the FCC Grant of Authorization.

Table 3: RF Power Output Summary

. Channel Frequenc Peak Power .

EUT Mode Setting Narme (I\c/lle) y (dBm) Pass/Fail
Low 2412.0 19.66 Pass
802.11b Center 2437.0 19.33 Pass
High 2462.0 18.38 Pass
Low 2412.0 24.80 Pass
802.11¢g Center 2437.0 23.64 Pass
High 2462.0 23.71 Pass
Low 2412.0 23.37 Pass
802.11n Center 2437.0 23.32 Pass
High 2462.0 22.27 Pass
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Figure 10: Low Channel, RF Peak Power Output — 802.11b

Agilent Spectrum Analyzer - Burst Power
| | Fe g | SEMSE:INT| ALIGH AUTC 01:24:15 PMFeb 15, 2022
Radio Std: None

:Center req 2.412000000 GHz Center Freq: 2.412000000 GHz
—»— Trig: RF Burst Avg|Hold: 50/50

IFGain:Low #Atten: 10 dB

ResBw 25.00 MHz Sweep 640.00 us (28801 pt )

Output Power Abs Amplitude Threshold -10.34 dBm
II_.H.t.ll:.l"-.-"E! Threshold L"u"l_,l Rel Amphtude Threshold -30.00 dB
17.440 dBm

Current Data
Output Pwr Max Pt Min Pt

Above Threshold Pts 27469 17.281 dBm 19.660 dBm -64.249 dBm
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Figure 11: Center Channel, RF Peak Power Output — 802.11b

Agilent Spectrum Analyzer - Burst Power

[ & &E | | SEMSEINT] ALIGH AUTOD 01:12;21 PMFeh 15, 2022
Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio 5td: None
L HHd N Rl Avg|Hold:>50150
IFGain:Low #Atten: 10 dB

ResBw 25.00 MHz Sweep 640.00 ps (28801 pt )

Output Power Abs Amplitude Threshold -10.61 dBm
{Above Thrashold L) Rel Amplitude Threshold -30.00 dB
17.036 dBm Current Data
Output Pwr Max Pt Min Pt
Above Threshold Pts 27542 17.037 dBm 19.390 dBm -66.876 dBm
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Figure 12: High Channel, RF Peak Power Output — 802.11b

Agilent Spectrum Analyzer - Burst Power
( | s e ]

.Center req 2.462000000 GHz

IFGain:Low

| SENSE:NT| ALIGN AUTO

01:53:26 PMFeb 15, 2022

Center Freq: 2.462000000 GHz
—»— Trig: RF Burst Avg|Hold: 50/50
#Atten: 10 JdB

Radio Std: None

ResBw 25.00 MHz

Output Power
{Abowe Threshold Lvl)

15.831 dBm

Above Threshold Pts 27580

Sweep 640.00 us

Abs Amplitude Threshold
Rel Amplitude Threshold

Current Data
Output Pwr
15.918 dBm

-11.68 dBm
-30.00dB

Max Pt
18.322 dBm

Min Pt
-65.544 dBm

(28801 pt )
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Figure 13: Low Channel, RF Peak Power Output — 802.11g

Agilent Spectrum Analyzer Burst Power

& A | | SENSE:INT] ALIGH AUTD 03:39:01 AM Feb 16, 2022
Radio Std: None

:Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz
—»— Trig: RF Burst Avg|Hold: 50/50

IFGain:Low #Atten: 10 dB

WI---------
| -_

N mlalln]----------
A LI I N

ResBw 25.00 MHz Sweep 640.00 us (28801 pt )

gutput Power -. Abs Amplitude Threshold -5.352 dBm
{Above Threshold Lyl Rel Amplitude Threshold -30.00 dB
14.635 dBm Current Data
Output Pwr Max Pt Min Pt

Above Threshold Pts 27173 14.708 dBm 24.648 dBm -77.227 dBm
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Figure 14: Center Channel, RF Peak Power Output — 802.11g

Agilent Spectrum Analyzer - Burst Power
l [E0®  AE | | SEMSEINT| ALIGN AUTO 08:34:01 AM Feb 16, 2022

Center req 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None
. s RE Avg|Hold: 50150
IFGain:Low #Atten: 10 dB

Ref 30.00 dBm

ot MMWWMmmmmmm

Juw ww---------

Sweep 640.00 us {28801 pt )

Abs Amplitude Threshold -6.813 dBm
Rel Amplitude Threshold -30.00dB
Current Data
Qutput Pwr Max Pt Min Pt
13.893 dBm 23.187 dBm -74.318 dBm

Above Threshold Pts 27164
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Figure 15: High Channel, RF Peak Power Output — 802.11¢

Agilent Spectrum Analyzer - Burst Power
l [E0®  AE | | SEMSENINT| ALIGMN AUTO 08:25:47 AM Feb 16, 2022

Center req 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None
. s RE Avg|Hold: 50150
IFGain:Low ilatten: 10 dB

ResBw 25.00 MHz Sweep 640.00 ps (28801 pt )

Output Power Abs Amplitude Threshold 6521 dBm
{Abaove Threshold Lvl) Rel Amplitude Threshold -30.00 dB
13.194 dBm

Current Data
Output Pwr Max Pt Min Pt

Above Threshold Pts 27115 13.305 dBm 23479 dBm -69.522 dBm
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Figure 16: Low Channel, RF Peak Power Output — 802.11n

Agilent Spectrum Analyzer - Burst Power
[ | Eraaa | SEMSE:INT| ALIGH AUTO 05:59:32 AM Feb 16, 2022
Radio Std: None

.Center req 2.412000000 GHz Center Freq: 2.412000000 GHz
s Trig: RF Burst Avg|Hold: 50/50

IFGain:Low #Atten: 10 dB

640.00 ps
ResBw 25.00 MHz Sweep 640.00 us {28801 pt )

Output Power Abs Amplitude Threshold -6.474 dBm
(Above Threshold Lv) Rel Amplitude Threshold -30.00 dB
13.292 dBm

Current Data
Output Pwr Max Pt Min Pt

Above Threshold Pts 27104 13.225 dBm 23.526 dBm -78.665 dBm
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Figure 17: Center Channel, RF Peak Power Output — 802.11n

Agilent Spectrum Analyzer - Burst Power
l [E0®  AE | | SEMSEINT| ALIGN AUTO 09:03:05 AM Feb 16, 2022

Center req 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None
. s RE Avg|Hold: 50150
IFGain:Low #Atten: 10 dB

640.00
ResBw 25.00 MHz Sweep 640.00 us {28801 pt ) "

Output Power Abs Amplitude Threshold -6.285 dBm
{Abaowe Threshold Lwl) Rel Amplitude Threshold -30.00 dB
13.135 dBm Current Data
Output Pwr Max Pt Min Pt

Above Threshold Pts 27094 13.199 dBm 23.715dBm -71.495 dBm
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Figure 18: High Channel, RF Peak Power Output — 802.11n

Agilent Spectrum Analyzer - Burst Power
l [E0®  AE | | SEMSENINT| ALIGMN AUTO 09:10:09 AM Feb 16, 2022

Center req 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None
. s RE Avg|Hold:>50/50
IFGain:Low #Atten: 10 dB

R.est 25.00 MHz Sweep 640.00 ps (28801 pt )

Output Power Abs Amplitude Threshold -7 560 dBm
{Abowe Threshold Lwl) Rel Amplitu de Threshold -30.00 dB
12.319 dBm Current Data

Output Pwr Max Pt Min Pt

Above Threshold Pts 27132 12.310 dBm 22.440 dBm -77.856 dBm
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2.3 Conducted Bandedge

In accordance with FCC Public Notice DA-00-705 close-up plots of the low cannel, and of the high
channel, with respect to the nearest authorized band-edge, are provided below.

2.3.1 Measurement Method

In any 100 kHz bandwidth outside of the authorized frequency band in which the spread spectrum, or
digitally modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dBc as referenced by the fundamental carrier. Compliance may be
demonstrated through either an RF conducted or a radiated measurement, provided the transmitter
demonstrates compliance with the peak conducted power limits.

Bandedge — Spectrum Analyzer Settings

Resolution Bandwidth Video Bandwidth

100 kHz 300 kHz

Table 4: Band Edge Summary

EUT Mode Setting annel Frf&lﬁzn)cy Ba(g%ec(;ge Pass/Fail
802115 o 24620 5127 o
802.11g hfgﬁ 21620 19.96 o
I -
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Figure 19: Low Channel, Lower Band Edge — 802.11b

Agilent Spectrum Analyzer - Swept SA

RF [EoE oE | | SEMSE:INT| ALIGMAUTO

Marker 1 18.487848785 MHz _ Avg Type: Log-Pwr
PNO: Fast G Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 10 dB

Ref Offset 32 dB AMkr1 18.488 MHz

10 dBIdlv Ref 20.00 dBm 44.464 dB

- ==
-20.0 --

-30.0 ----

-40.0 ---

mmmmw

N ====
N ----

Center 2.40000 GHz Span 60.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 6.00 ms (10000 pts)

STATUS

MSG
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Figure 20: High Channel, Upper Band Edge — 802.11b

Agilent Spectrum Analyzer - Swept SA
| SENSE:INT| ALTEN AUTO 12:07:32 PMFeh 15, 2022

Marker 1 A -22.003450345 MHz . Avg Type: Log-Pwr
Trig: Free Run Avg|Hold:>100/100
Atten: 10 JdB

PNO: Fast
IFGain:Low

AMKr1 -22.003 MHz

Ref Offset 32 dB 51.271 dB

10 dBidiv ~ Ref 20,00 dBm
Log

100

Span 75.00 MHz
Sweep 7.33 ms (10000 pts)

Center 2.48350 GHz
#Res BW 100 kHz #VBW 300 kHz

STATUS

MSG
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Figure 21: Low Channel, Lower Band Edge — 802.11g

Agilent Spectrum Analyzer - Swept SA

S A s o ol | SENSEINT] | ALIGHAUTO

Marker 1 A 13.270327033 MHz _ Avg Type: Log-Pwr
PNO: Fast 50 Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 10 dB

Ref Offset 22 dB
1LO dBidiv  Ref 15.00 dBm
ogd

.

Center 240000 GHz

#Res BW 100 kHz #VBW 300 kHz Sweep 6.00ms (1 0000 pts)

MSG

3-

IEE
IIIIéiIIII

N

STATUS
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Figure 22: High Channel, Upper Band Edge — 802.11g

Agilent Spectrum Analyzer - Swept SA
RF [Eo® &€ | | SENSE:INT]| ALIGH AUTO 08:46:31 AM Feb 16, 2022
Marker 1 A -20.222022202 MHz _ Avg Type: Log-Pwr

PNO: Fast 0 Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 10 dB

Ref Offset 22 dB AMKr1 -20.222 MHz

10 dBIdlv Ref 15.00 dBm 49.957 dB

B Y N R
o N O A
Y A2 N I I A
N

Center 2.48350 GHz Span 80.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 8.00 ms (10000 pts)

MSG

STATUS
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Figure 23: Low Channel, Lower Band Edge — 802.11n

Agilent Spectrum Analyzer - Swept SA
RF s e | | SENSE:INT| ALIGM AUTO 08:55:47 &M Feb 16, 2022
Marker 1 A 13.276327633 MHz _ Avg Type: Log-Pwr

PNO: Fast 0 Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 10 dB

Ref Offset 22 dB

10 didiv. Ref 15.00 dBm
Log

P
et S R O O

Center 2.40000 GHz Span 60.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 6.00 ms (10000 pts)

MSG

STATUS
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Figure 24: High Channel, Upper Band Edge — 802.11n

Agilent Spectrum Analyzer - Swept SA
| ALTEN AUTO

SEMSE:INT|

08:53:13 AM Feb 16, 2022

Avg Type: Log-Pwr

RF EEEE |
Avg[Hold:>100/100

lMarker A -20.230023002 MHz _
Trig: Free Run

PHO: Fast )
*  Atten: 10 dB

IFGain:Low

Ref Offset 22 dB

10 dBIdw Ref 15.00 dBm

Center 2.48350 GHz
#Res BW 100 kHz

#VBW 300 kHz

STATUS

AMKr1 -20.230 MHz
51.999 dB

Span 80.00 MHz
Sweep 8.00 ms (10000 pts)

MSG
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2.4 Radiated Emissions

2.4.1 Requirements

Compliance Standard: FCC Part 15, Class B

FCC Compliance Limits

Limit Class (distance)
Frequency Range
Class A (10 meter) Class B (3 meter)
30 - 88 MHz 90 pVv/m 100 pVv/m
88 — 216 MHz 150 pVv/m 150 pVv/m
216 — 960 MHz 210 pV/m 200 pVvim
> 960 MHz 300 pVv/m 500 pV/m

2.4.2 Test Procedure

The requirements of FCC Part 15 call for the EUT to be placed on a 1 X 1.5 meters non-conductive
motorized turntable, at a height of 80cm for measurements below 1 GHz, and a height of 1.5m for
measurements above 1 GHz; for radiated testing on a 3-meter open field test site.

The emissions from the EUT were measured continuously at every azimuth by rotating the turntable. Bi-
conical and log periodic broadband antennas were mounted on an antenna mast to determine the height of
maximum emissions. The height of the antenna was varied between 1 and 4 meters. The frequency range
of 30 MHz to 25 GHz was measured for all unintentional radiated emissions. The peripherals were placed
on the table in accordance with ANSI C63.4. Cables were varied in position to produce maximum
emissions. 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 for compliance measurements below 1 GHz. For measurements
above 1 GHz, both the peak and average measurement was recorded. 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 1 GHz were performed using a measurement bandwidth
of 1 MHz with a video bandwidth setting of 10 Hz for the average measurement.

Environmental Conditions during Radiated Emissions Testing

Ambient Temperature: 2.5°C
Relative Humidity: 48 %
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2.4.3 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: EdBuV/m = VdBuV + AFdB/m + CFdB - GdB

Convert to linear units of measure: EdBuV/m/20 Inv log

2.4.4 Test Data
The EUT complies with the Radiated Emissions requirements of FCC Part 15C.

The frequency range of 30 MHz to 25 GHz was investigated, to include the tenth harmonic of the
fundamental.

The 2.4 GHz transmitter was evaluated in three orthogonal planes, to determine the worst-case orientation
that produced the highest fundamental field strength. The worst-case position was used for all of the
testing within this section.

For measurements of frequencies below 1000 MHz, the EUT was set to transmit in the 802.11g mode at
the low channel of 2412 MHz (representative of all modes/channels) as this setting produced the highest
transmitter power measurement, as denoted in Section 2.2 of this report.

For testing above 1000 MHz, the EUT was scanned at the low and high transmit channels; out to the 10th
harmonic. The restricted band-edges were also investigated.

For all radiated emissions testing, the EUT was set to a transmit at the highest possible power settings for
each mode.

AMB indicates that no emission was detected, and the measurement was taken at the noise floor.

Worst case emission levels are reported below.
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Table 5: Radiated Emissions Test Data (30 MHz to 1000 MHz)

. . Ant. SA Corr - .
Y| Y | Gy | vt | tov | pacors | CER | L | ME | et
34.10 \Y 180.0 2.0 35.8 -5.6 32.4 100.0 -9.8 QP
42.63 Vv 180.0 2.1 31.7 -11.7 10.0 100.0 -20.0 QP
63.93 \Y 180.0 1.9 41.2 -16.2 17.8 100.0 -15.0 QP
150.01 \Y 90.0 1.3 45.7 -11.4 51.9 150.0 -9.2 QP
200.00 V 90.0 1.2 52.1 -11.3 109.1 150.0 -2.8 QP
395.90 \Y 180.0 1.5 29.0 -7.5 11.9 200.0 -24.5 QP
544.46 \Y 90.0 1.1 43.2 -4.2 88.6 200.0 -7.1 QP
650.00 \Y 270.0 1.2 33.0 -2.9 32.1 200.0 -15.9 QP
841.46 \Y 270.0 1.2 26.0 -0.7 18.4 200.0 -20.7 QP
940.50 \Y 180.0 1.2 26.0 0.9 22.0 200.0 -19.2 QP
34.10 H 90.0 2.2 36.1 -5.6 335 100.0 -9.5 QP
42.63 H 90.0 1.8 32.0 -11.7 10.3 100.0 -19.7 QP
63.93 H 180.0 1.8 41.0 -16.2 174 100.0 -15.2 QP
150.01 H 90.0 1.8 45.5 -11.4 50.8 150.0 -9.4 QP
200.00 H 90.0 1.5 51.9 -11.3 106.6 150.0 -3.0 QP
395.90 H 0.0 1.6 29.9 -1.5 13.2 200.0 -23.6 QP
544.46 H 90.0 1.6 44,0 -4.2 97.2 200.0 -6.3 QP
650.00 H 270.0 1.3 32.1 -2.9 28.9 200.0 -16.8 QP
841.46 H 0.0 1.3 25.0 -0.7 16.4 200.0 -21.7 QP
940.50 H 0.0 1.3 25.0 0.9 19.6 200.0 -20.2 QP

* each of the frequencies denoted in Table 5 were identified via a near-field pre-scan investigation.
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Table 6: Radiated Spurious Emissions Test Data — 802.11b

Frequency | Polarity | Azimuth A_nt. SA Corr Corr. Limit | Margin

Height | Level | Factors | Level Detector Comments

(MHz) H/V (Degree) M | @Buv) | (dB) (uV/m) (uv/m) (dB)

2390.00 | V| 900 | 13 | 46.7 | -04 | 2075 |5000.0 | -27.6 | Peak | Restricted Bandedge
239000 | V| 900 | 13 | 340 | 04 | 481 | 5000 | -203 | AVG (Low Chan)
241200 | V| 900 | 13 | 931 | 02 |440713 . Peak
241200 | V| 900 | 13 | 888 | 02 |26863.1 Radio AVG | 80211bLowChan.
482400 | V| 1800 | 15 | 429 | 89 | 3912 |50000| 221 | Peak AMB
482400 | V| 1800 | 15 | 320 | 89 | 1115 | 5000 | -13.0 | AVG AMB
723600 | V| 180.0 | 15 | 438 | 160 | 9736 |5000.0| -14.2 | Peak AMB
723600 | V| 180.0 | 15 | 314 | 160 | 2335 | 5000 | -6.6 | AVG AMB
246200 | V| 2700 | 15 | 984 | 02 |849123 . Peak .
246200 | V| 2700 | 15 | 956 | 02 |615135 Radio AVG | B80211b High Chan.
248350 | V| 2700 | 15 | 473 | 04 | 2418 |5000.0] -26.3 | Peak | Restricted Bandedge
248350 | V| 2700 | 15 | 390 | 04 | 930 | 5000 | -14.6 | AVG (High Chan.)
492400 |V 00 | 14 | 500 | 91 | 9024 |5000.0]| -14.9 | Peak AMB
492400 |V 00 | 14 | 390 | 91 | 2543 | 5000 | 59 | AVG AMB
7386.00 |V 00 | 14 | 416 | 158 | 7373 |50000| -16.6 | Peak AMB
7386.00 |V 00 | 14 | 300 | 158 | 1939 | 5000 | -82 | AVG AMB
239000 | H | 2700 | 13 | 456 | -04 | 182.8 |5000.0| -28.7 | Peak | Restricted Bandedge
239000 | H | 2700 | 13 | 339 | 04 | 475 | 5000 | 204 | AVG (Low Chan.)
241200 | H | 2700 | 13 | 900 | -02 |30842.9 . Peak
241200 | H | 2700 | 13 | 850 | 02 |173443 Radio AVG | 80211bLow Chan.
482400 | H 00 | 15 | 429 | 89 | 3912 |50000] -22.1 | Peak AMB
482400 | H 00 | 15 | 320 | 89 | 1115 | 5000 | -13.0 | AVG AMB
723600 | H 00 | 15 | 438 | 160 | 9736 |50000| -14.2 | Peak AMB
7236.00 | H 00 | 15 | 314 | 160 | 2335 | 5000 | -66 | AVG AMB
246200 | H | 2700 | 15 | 932 | 02 |466628 . Peak .
246200 | H | 2700 | 15 | 89.2 | 02 |294422 Radio AVG | 80211 High Chan.
248350 | H | 2700 | 15 | 460 | 04 | 2082 |5000.0] -27.6 | Peak | Restricted Bandedge
248350 | H | 2700 | 15 | 350 | 04 | 587 | 5000 | -18.6 | AVG (High Chan.)
492400 | H 00 | 14 | 500 | 91 | 9024 |50000]| -14.9 | Peak AMB
4924.00 | H 00 | 14 | 390 | 91 | 2543 | 5000 | -59 | AVG AMB
7386.00 | H 00 | 14 | 416 | 158 | 7373 |50000| -16.6 | Peak AMB
7386.00 | H 00 | 14 | 300 | 158 | 1939 | 5000 | -82 | AVG AMB
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Table 7: Radiated Spurious Emissions Test Data — 802.11¢

Ant.

SA

Corr

Corr.

Frequency | Polarity | Azimuth . Limit | Margin

('3“_'2) y H/V y (Degree) H(e:rﬁ)ht (gé\lﬁ}) F?gtBo)rs (b\e/\//ﬁ:) (uVv/m) ( dE?) Detector Comments
2390.00 | V| 180.0 | 16 | 483 | -04 | 249.4 |5000.0 | -26.0 | Peak | Restricted Bandedge
239000 | V | 180.0 | 1.6 | 360 | 04 | 605 | 5000 | -183 | AVG | (Low Chan)
241200 | V| 2700 | 15 | 927 | 02 | 420877 . Peak
241200 | V| 2700 | 15 | 860 | 02 | 194606 Radio AvG | 802119 Low Chan.
482400 | V| 1800 | 14 | 429 | 89 | 3912 |50000] 221 | Peak AMB
482400 | V | 1800 | 14 | 320 | 89 | 1115 | 5000 | -13.0 | AVG AMB
723600 | V| 1800 | 15 | 438 | 16.0 | 973.6 |50000| -14.2 | Peak AMB
723600 | V| 180.0 | 15 | 314 | 160 | 2335 | 5000 | -6.6 | AVG AMB
246200 | V| 900 | 1.6 | 976 | 02 |774409 . Peak .
246200 | V| 90.0 | 16 | 882 | 02 |2630009 Radio AVG | 802119 High Chan.
248350 | V| 900 | 16 | 535 | 04 | 4937 |5000.0] -20.L | Peak | Restricted Bandedge
248350 | V| 90.0 | 16 | 394 | 04 | 974 | 5000 | -14.2 | AVG |  (HighChan)
492400 | V| 1800 | 15 | 500 | 91 | 9024 |5000.0 | -14.9 | Peak AMB
492400 | V| 1800 | 15 | 390 | 91 | 2543 | 5000 | 59 | AVG AMB
738600 | V| 90.0 | 14 | 416 | 158 | 737.3 |5000.0| -16.6 | Peak AMB
7386.00 | V| 90.0 | 14 | 300 | 158 | 1939 | 5000 | -8.2 | AVG AMB
239000 | H | 2700 | 15 | 458 | -04 | 187.0 |5000.0] -285 | Peak | Restricted Bandedge
239000 | H | 2700 | 15 | 330 | 04 | 428 | 5000 | -21.3 | AVG |  (Low Chan)
241200 | H | 2700 | 15 | 870 | 02 | 218351 . Peak
2412.00 | H | 2700 | 15 | 760 | 02 | 61540 Radio AVG | 802119 Low Chan.
482400 | H | 1800 | 14 | 420 | 89 | 3527 |50000] -230 | Peak AMB
482400 | H | 1800 | 14 | 310 | 89 | 994 | 5000 | -140 | AVG AMB
723600 | H | 180.0 | 15 | 430 | 16.0 | 887.9 |5000.0 | -15.0 | Peak AMB
723600 | H | 180.0 | 15 | 31.0 | 16.0 | 2230 | 5000 | -7.0 | AVG AMB
246200 | H | 900 | 1.6 | 918 | 02 |397165 . Peak _
246200 | H | 900 | 16 | 740 | 02 | 51165 Radio AVG | 802119 High Chan.
248350 | H | 90.0 | 16 | 545 | 04 | 553.9 |5000.0 | -19.1 | Peak | Restricted Bandedge
248350 | H | 900 | 16 | 376 | 04 | 791 | 5000 | -16.0 | AVG |  (HighChan)
492400 | H | 1800 | 15 | 486 | 91 | 7681 |5000.0 | -163 | Peak AMB
492400 | H | 1800 | 15 | 370 | 91 | 2020 | 5000 | -7.9 | AVG AMB
738600 | H | 90.0 | 14 | 410 | 158 | 6881 |50000| -17.2 | Peak AMB
7386.00 | H | 90.0 | 14 | 299 | 158 | 1917 | 5000 | -8.3 | AVG AMB
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Table 8: Radiated Spurious Emissions Test Data — 802.11n

Frequency | Polarity | Azimuth A_nt. SA Corr Corr. Limit | Margin

Height | Level | Factors | Level Detector Comments

(MHz) H/V (Degree) M | @Buv) | (dB) (uV/m) (uv/m) (dB)

2390.00 | V| 900 | 16 | 480 | -04 | 2410 |5000.0 | -26.3 | Peak | Restricted Bandedge
239000 | V| 900 | 16 | 337 | 04 | 464 | 5000 | -20.6 | AVG (Low Chan.)
241200 | V| 900 | 16 | 903 | 02 |319268 . Peak
241200 | V| 900 | 16 | 807 | -02 |10572.0 Radio AVG | 8021inLow Chan.
482400 | V| 1800 | 15 | 429 | 89 | 3912 |50000] 221 | Peak AMB
482400 | V| 1800 | 15 | 320 | 89 | 1115 | 5000 | -13.0 | AVG AMB
723600 | V| 180.0 | 15 | 438 | 160 | 973.6 |5000.0 | -14.2 | Peak AMB
723600 | V| 180.0 | 15 | 314 | 160 | 2335 | 5000 | -6.6 | AVG AMB
246200 | V| 2700 | 1.4 | 959 | 02 [636752 . Peak .
246200 | V| 2700 | 14 | 858 | 02 | 199054 Radio AVG | 80211 High Chan.
248350 | V| 2700 | 14 | 574 | 04 | 7735 |5000.0] -16.2 | Peak | Restricted Bandedge
248350 | V| 2700 | 14 | 390 | 04 | 930 | 5000 | -14.6 | AVG (High Chan.)
492400 | V| 1800 | 15 | 486 | 91 | 7681 |5000.0| -16.3 | Peak AMB
492400 | V| 1800 | 15 | 370 | 91 | 2020 | 5000 | -7.9 | AVG AMB
738600 | V| 900 | 14 | 410 | 158 | 6881 |5000.0| -17.2 | Peak AMB
7386.00 | V| 900 | 14 | 2909 | 158 | 1917 | 5000 | -83 | AVG AMB
239000 | H | 900 | 16 | 470 | -04 | 2148 [5000.0] -27.3 | Peak | Restricted Bandedge
239000 | H | 900 | 16 | 330 | 04 | 428 | 5000 | -21.3 | AVG (Low Chan.)
241200 | H | 900 | 16 | 899 | -02 |30489.9 . Peak
241200 | H | 900 | 16 | 800 | 02 | 97534 Radio AvG | B8021inLow Chan.
482400 | H 00 | 15 | 429 | 89 | 3912 |50000] -22.1 | Peak AMB
4824.00 | H 00 | 15 | 320 | 89 | 1115 | 5000 | -13.0 | AVG AMB
723600 | H 00 | 15 | 438 | 160 | 9736 |50000| -14.2 | Peak AMB
7236.00 | H 00 | 15 | 314 | 160 | 2335 | 5000 | -6.6 | AVG AMB
246200 | H | 2700 | 14 | 941 | 02 517572 . Peak .
246200 | H | 2700 | 14 | 850 | 02 |18153.9 Radio AVG | 80211 High Chan.
248350 | H | 2700 | 14 | 57.0 | 04 | 738.7 |5000.0 | -16.6 | Peak | Restricted Bandedge
248350 | H | 2700 | 1.4 | 390 | 04 | 930 | 5000 | -14.6 | AVG (High Chan.)
4924.00 | H 00 | 15 | 480 | 91 | 7168 |50000| -16.9 | Peak AMB
492400 | H 00 | 15 | 360 | 91 | 1800 | 5000 | -89 | AVG AMB
7386.00 | H 00 | 14 | 409 | 158 | 6802 |50000| -17.3 | Peak AMB
7386.00 | H 00 | 14 | 300 | 158 | 1939 | 5000 | -82 | AVG AMB
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3 Equipment Under Test

3.1 EUT ldentification & Description

The SECO USA, Inc., TrustedEdge Micro WiFi is a network security device. The EUT sits inline within
a network connection and communicates with an associated device elsewhere on the network, confirming
authentication. During testing, the EUT had two wired connections: one USB 3.0 cable for PCB control,
and one DC power cable via USB-C. The EUT is designed to be used in an 802.11 mode only. No other
transmitter modes will be employed.

3.2 Test Configuration

The TrustedEdge Micro WiFi was powered by a USB-C 20V DC power supply. The transmitter module
was integrated onto the SECO PCB, as depicted in Applicant’s Internal Photographs Exhibit.

Figure 25: EUT Testing Block Diagram

Support
Laptop
AC Mains O )
— +20VDC via USB-C
EUT
. vy
Test Site
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Table 9: Radio Device Summary

Manufacturer & Applicant:

SECO USA, Inc.

Desired FCC ID for SECO:

2ALZB-LB1DX

EUT Name:

TrustedEdge Micro WiFi

Integrated Module:

FCC ID: VPYLB1DX

FCC Rule Part: §15.247
TX Frequency Range: 2412 — 2462 MHz
802.11b DBPSK (DSSS)
Modulation: 802.11g BPSK (OFDM)
802.11n BPSK (OFDM)
802.11b 9.12 MHz
6dB Occupied Bandwidth: 802.11g 15.82 MHz
802.11n 16.33 MHz
FCC Emission Designator: 9M12G1DN
Keying: Automatic

Type of Information:

TCP/IP Authentication Data

Number of Channels:

Not Specified by Applicant

Antenna Connector:

PCB Mounted/Integrated

Antenna Type

Unictron (AA077H) Ceramic Chip; 1.7 dBi Gain

Maximum Potential EIRP:

26.2 dBm (as tested)

Interface Cables:

See Table 12 of this report

Software/Firmware:

EUT Firmware: Normal Operation

Radio Software: Test Mode per Manufacturer

Pulsed Transmitter:

No

Transmitter Timing/Duty Cycle:

~ 981099 %

Power Source & Voltage:

12-20 VDC via USB-C

Highest TX Spurious Emission:

MHz (3m, Radiated)
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Table 10: EUT System Configuration List

Name / Description | Model Number | Part Number Serial Number Revision
TrustedEdge Micro
WiFi 1 N/A B0.6
Table 11: Support Equipment
Item Model/Part Number Serial Number
AC/DC Power Supply N/A N/A
Laptop Lenovo N/A

Table 12: Cable Configuration

e Cable | Shielded . .

Port Identification Connector Type Length (Y/N) Termination Point
DC Power USB-C 1m Y Power Supply
Test Mode Control USB 3.0 im N Support Laptop

WLL Report 17467-01 Rev 1

Page-44 of 47




SECO USA, Inc. w Class Il Permissive Change
TrustedEdge Micro WiFi FCC 15.247 Test Report

3.3 Measurements

3.3.1 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 (Jun 2013) American National Standard of Procedures for Compliance Testing of
Unlicensed Wireless Devices

3.4 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

a’ b? c’
u. = + — + — > + — > s
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 Table 13 below.

Table 13: Expanded Uncertainty List

Expanded
Scope Standard(s) Unczrtainty

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

Radiated Emissions CISPR11, CISPR22, CISPR32, CISPR14, FCC Part 15 +455dB
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4 Test Equipment

Table 14 shows a list of the test equipment used for measurements, along with the calibration information.

Table 14: Test Equipment List

Test Name: Benchtop RF Emissions Test Dates: 2/15/2022 & 2/16/2022
Asset # Manufacturer/Model Description Cal. Due
00942 AGILENT, MXA-N9020A SPECTRUM ANALYZER 3/18/2022
00806 MINI-CIRCUITS HF COAXIAL CABLE, SMA 5/10/2022

Test Name: 3m Radiated Emissions Test Date: 2/16/2022
Asset # Manufacturer/Model Description Cal. Due
00942 AGILENT, MXA-N9020A SPECTRUM ANALYZER 3/18/2022
00644 SUNOL SCIENCES CORP. BICONALOG ANTENNA 11/9/2022
00425 ARA, DRG-118/A HF HORN ANTENNA 8/18/2022
00955 JUNKOSHA, MWX322 18M HF COAXIAL CABLE 5/10/2022
00865 STORM 874-0101-036 HF COAXIAL CABLE, SMA 6/17/2022
00276 ELECTRO-METRICS, BPA RF PRE-AMPLIFIER 6/8/2022
00627 AGILENT, 8449B RF PRE-AMPLIFIER 9/22/2022
00281 ITC. 21A-3Al WAVEGUIDE PASS FILTER 3/16/2022
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