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11

1.2

Report Summary

&

Report Modification Record

Alterations and additions to this report will be issued to the holders of each copy in the form of a

complete document.

Table 1.1-1 — Modification Record

Issue Description of Change Date of Issue

1 First Issue

4 June 2025

Introduction

Applicant
Manufacturer

Applicant’s Email Address

Model Number(s)

Lind Electronics LLC
Lind Electronics LLC

Jay.Aigner@lindelectronics.com
MIL 1560-5729

Lot Number(s) 2523

Number of Samples Tested 1

Test Specification/Issue/Date MIL-STD-461G:2015
Order Number 721011486

Date of Receipt of EUT 23 May 2025
Condition of EUT Normal — No Damage
Start of Test 27 May 2025

Finish of Test 4 June 2025

Related Document(s)

COMMERCIAL-IN-CONFIDENCE
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.
1.3 Summary of Results
A summary of the tests carried out in accordance with the specifications shown below.
Table 1.3-1 — Summary of Accreditation
Report Specification Comments/Base
Section Clause Test Description Accreditation Standard
21 55 CE102 — Conducted Emissions A2LA MIL-STD-461G
Power Leads
RE102 — Radiated Emissions
2.2 5.18 Electrical Field A2LA MIL-STD-461G
Table 1.3-2 — Summary of Results
Test Name Name of Tester(s) Result / Comment
CE102 — Conducted Emissions Power Leads Jordan Kirby Pass
RE102 — Radiated Emissions Electric Field Jordan Kirby Pass

COMMERCIAL-IN-CONFIDENCE
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1.4 Product Information
141 Technical Description
The Equipment Under Test (EUT) was a DC-DC converter.

A full description and detailed product specification details are available from the manufacturer.

Photo 1.4-1 — Top View of the EUT

Photo 1.4-2 — Bottom View of the EUT

COMMERCIAL-IN-CONFIDENCE Page 5 of 48
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1.4.

1.5

1.6

1.7

Table 1.4-1 — Cable Descriptions

Cable/Port Description
Power Input 28 VDC power input
Power Output 15 VDC power output

Table 1.4-2 — Support Equipment Descriptions

Make/Model Description

N/A N/A

2 Modes of Operation

The tested mode of operation was operational with a 2.5 Q resistive load on the output.

Deviations from the Standard

No deviations from the applicable test standard were made during testing.

EUT Modification Record

The table below details modifications made to the EUT during the test program. The
modifications incorporated during each test are recorded on the appropriate test pages.

Table 1.6-1 — Modification Record

Modification State

Description of Modification still fitted to EUT

Modification Fitted By

Date Modification Fitted

0

Initial State, latest version with capacitors C29,
C30 and C32

N/A

N/A

Test Location

TUV SUD conducted the following tests at our New Brighton, MN test laboratory.

Office address:

TOV SUD America

141 14th St NW

New Brighton, MN 55112 USA

COMMERCIAL-IN-CONFIDENCE
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2 Test Details

21 CE102 — Conducted Emissions Power Leads
211 Specification Reference
MIL-STD-461G Section 5.5
21.2 Equipment Under Test and Modification State
As shown in §1.4 with modification state “0”, as noted in §1.6.
21.3 Test Voltage
28 VDC
214 Date of Test
27 and 28 May 2025
21.5 Test Method

The EUT was setup in a semi-anechoic chamber and laid on a non-conductive support 5cm
above a copper ground plane table with a height of 90cm (x10cm). The EUT was placed 10cm
from the front edge of the ground plane while the stretched-out cable bundle was 10cm from
the front edge. Each of the power input lines from EUT were connected to 50uH LISNs which
were bonded to the ground plane table.

Prior to testing an equipment system verification was performed by removing the EUT power
lines from the LISNs. An oscilloscope was used to verify the impedance of each LISN at 10.5
kHz and 100 kHz, using the method described in MIL-STD-461G Section 5.5.3.4. A signal
generator was then used to inject an RF signal into the LISNs that had an amplitude of 6dB
below the CE102 Basic Curve at the designated frequencies. Using the same measuring
instrumentation as during the test, the RF signal was measured and ensured to be 6dB below
limit, +/-3dB, using the method described in MIL-STD-461G Section 5.5.3.4.

With input power and a resistive load matching that of the EUT, an ambient measurement scan
was taken at each LISN to ensure ambient RF levels were at least 6dB below the applicable
limit.

The EUT emission profile was made using a spectrum analyzer that utilized a peak detector for
the required frequency ranges. The peak data collected was compared to the applicable test
limits via software to determine pass or fail conditions.

2.1.6 Environmental Conditions

The EUT was evaluated within the temperature and humidity range of the EUT as specified by
the manufacturer. When the manufacturer does not specify climatic parameters for the EUT, all
tests are performed within the ambient temperature range of 20°C to 40°C and humidity range
of 30% to 80%.

COMMERCIAL-IN-CONFIDENCE Page 7 of 48
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21.7 Additional Observations

The frequency range investigated was 10 kHz to 10 MHz.

Measurements were made using BAT-EMC (2024.0.9.5) automated software. Reported level is
the actual level with all the correction factors factored in. Correction Factor column is for
informational purposes only.

2.1.8 Sample Computation (Conducted Emissions)

Measuring equipment raw measurement (dBuV) @ 150 kHz 30.0
20dB Attenuator 20.00

Correction Factor (dB) Cable 1 10.50 30.50

Reported Peak Final Measurement (dBuV) @ 150 kHz 60.50

21.9 Test Results

Test Summary: EUT recorded emissions were below the required limit.
Test Result: Pass

See data below for detailed results.
2.1.10 LISN Impedance Verification

Table 2.1-1 — Requirements

Injected Signal Measurement | Signal Measurement Required Calculated
Frequency | Signal Level | with High Impedance | with 50Q Impedance | Measurement Ratio | Measurement Ratio
LISN (kHz) (dBuV) (mV) (mV) (dB) (dB)
1 (DC+) 10.5 90 31.603 166.00 -14 (+1/-2) -14.41
2 (DC-) 10.5 90 31.584 166.54 -14 (+1/-2) -14.44
1 (DC+) 100 90 31.619 41.690 -3(+1/-2) -2.40
2 (DC-) 100 90 31.607 40.222 -3(+1/-2) -2.09

COMMERCIAL-IN-CONFIDENCE Page 8 of 48
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KEYSIGHT
TECHNOLOGIES M30-¥ 31047, My55440833, 04.06.2015051201: Tue May 27 10:24:17 202

1600

1.00:1

Figure 2.1-1 — 10.5 kHz Impedance Verification — High Impedance — LISN 1 (DC+)

KEYSIGHT
TECHNOLOGIES M30-¥ 31047, My55440833, 04.06.2015051201: Tue May 27 10:24:39 2025

500 6 100.0us/ Trig'd

0.04
1.00:1|DC 1.00:1

Figure 2.1-2 — 10.5 kHz Impedance Verification — 50Q Impedance — LISN 1 (DC+)
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KEYSIGHT
TECHNOLOGIES M30-¥ 31047, Mr55440833, 04.06.2015051201: Tue May 27 10:17:28 2025

1 13 2 100.0us/ 0.0s Trig E Lk

E

Fregi1):
10.499kHz

+

i 0.0v 0.04 | 10

Figure 2.1-3 — 10.5 kHz Impedance Verification — High Impedance — LISN 2 (DC-)

KEYSIGHT
TECHNOLOGIES M30-¥ 31047, Mr55440833, 04.06.2015051201: Tue May 27 10:17:50 202

5000 100.0us/ 0.0s Trig'd 1 oov i

Freg(1):
10.497kHz

+

* .oc A000 1.00:1|0C 1.00:1

Figure 2.1-4 — 10.5 kHz Impedance Verification — 50Q Impedance — LISN 2 (DC-)
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KEYSIGHT
TECHNOLOGIES M30-¥ 31047, Mr55440833, 04. 06 2015051201 Tue May 27 10: 23 25 2025

1 TEmY 2 10.00us/ 0.0s Trig'd E

E

Fregi1):
100.08kHz

+

1.00:1|DC 1.00:1

Figure 2.1-5 — 100 kHz Impedance Verification — High Impedance — LISN 1 (DC+)

KEYSIGHT
TECHNOLOGIES M30-¥ 3104T, My55440833, 04.06.2015051201: Tue May 27 10:23: 3? 2025

000 15mY 10.00usf 0.0s Trig'd £ 1 0.0x

W

1.00:1|0C 1.00 : ]

Figure 2.1-6 — 100 kHz Impedance Verification — 50Q Impedance — LISN 1 (DC+)
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KEYSIGHT
TECHNOLOGIES M30-¥ 31047, Mr55440833, 04.06.2015051201: Tue May 27 10:20:42 2025

1 1amyd 2 10.00us/ 0.0s Trig'd £ 1 0.0

E

100.12kHz
+

0.04

1.00:1

KEYSIGHT
TECHNOLOGIES M30-¥ 3104T, My55440833, 04.06.2015051201: Tue May Z7 10:22:39 2

000 1amvY 2 10.00us/ 0.0s Trig'd £ 1 0.0

Freg(1):
100.03kHz

+

.04

* .oc 1.00:1|DC 1.00:1

Figure 2.1-8 — 100 kHz Impedance Verification — 50Q Impedance — LISN 2 (DC-)
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2111 CE102 Data Plots

CE102 — System Verification — LISN 1 (DC+)

Frequency Range Line Tested RBW Sweep Time
10kHz- 50kHz DC High 1kHz 1000 ms
50kHz- 150kHz DC High 1kHz 1000 ms
150kHz- 5MHz DC High 10kHz 1000 ms
5MHz- 10MHz DC High 10kHz 1000 ms
100 ;
dBpv L :
80 .. %
60 -
40
20
10kHz 100k 1™ 10MHz
Frequency Line: Supply

Upper Green Trace — Test Limit (dBuV)
Lower Green Trace — Corrected Measurement Data (dBuV)
Green Diamonds — Peak (pass)
Limit:
CE102 - Basic Curve

Test Results:
Pass

Figure 2.1-9 — CE102 — System Verification — LISN 1 (DC+)

COMMERCIAL-IN-CONFIDENCE
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Table 2.1-2 — CE102 — System Verification — LISN 1 (DC+)

Peak Peak Peak
Frequency (dBuv) Limit Margin Results
(dBuV) (dB)
10.5kHz 88.03 93.58 -5.55 Pass
100kHz 67.57 73.99 -6.42 Pass
1.95MHz 54.24 60.00 -5.76 Pass
9.8MHz 54.42 60.00 -5.58 Pass

COMMERCIAL-IN-CONFIDENCE
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CE102 - System Verification — LISN 2 (DC-)

Frequency Range Line Tested RBW Sweep Time
10kHz- 50kHz DC Return 1kHz 1000 ms
50kHz- 150kHz DC Return 1kHz 1000 ms
150kHz- 5SMHz DC Return 10kHz 1000 ms
5MHz- 10MHz DC Return 10kHz 1000 ms

100
dBuv
4 €
20 M
0
10kHz 100k ™ 10MHz
Frequency Line: Supply
Upper Green Trace — Test Limit (dBuV)
Lower Green Trace — Corrected Measurement Data (dBuV)
Green Diamonds — Peak (pass)
Test Results:

Limit:

CE102 - Basic Curve Pass

Figure 2.1-10 — CE102 — System Verification — LISN 2 (DC-)
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Table 2.1-3 — CE102 — System Verification — LISN 2 (DC-)

Peak Peak Peak
Frequency (dBuv) Limit Margin Results
(dBuV) (dB)
10.5kHz 87.97 93.58 -5.60 Pass
100kHz 67.49 73.99 -6.50 Pass
1.95MHz 54.23 60.00 -5.77 Pass
9.8MHz 54.40 60.00 -5.60 Pass

COMMERCIAL-IN-CONFIDENCE
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CE102 — Ambient — LISN 1 (DC+)

Frequency Range Line Tested RBW Sweep Time
10kHz- 150kHz DC High 1kHz 1000 ms
150kHz- 10MHz DC High 10kHz 1000 ms
100 A
dBpv P
T o
o0 _ \\\\ _____ YT R R . . e
T
\N\\\\
60 :
40 4. & Y
>
20 i *
0 i T ;
10kHz 100k 1™ 10MHz
Frequency Line: Supply

Upper Green Trace — Test Limit (dBuV)
Lower Green Trace — Corrected Measurement Data (dBuV)

Green Diamonds — Peak (pass)

CE102 - Basic Curve

Limit:

Test Results:
Pass

Figure 2.1-11 — CE102 — Ambient — LISN 1 (DC+)
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Table 2.1-4 — CE102 — Ambient — LISN 1 (DC+)

Peak Peak Peak
Frequency (dBuv) Limit Margin Results
(dBuV) (dB)
31.25kHz 43.04 84.10 -41.05 Pass
2.025MHz 23.33 60.00 -36.67 Pass

COMMERCIAL-IN-CONFIDENCE
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CE102 — Ambient — LISN 2 (DC-)

Frequency Range Line Tested RBW Sweep Time
10kHz- 150kHz DC Return 1kHz 1000 ms
150kHz- 10MHz DC Return 10kHz 1000 ms

100
dBuv

&
40 4§ B R T P
20 A Pty \
0 - : i i ’
10kHz 100k ™ 10MHz
Frequency Line: Supply

Upper Green Trace — Test Limit (dBuV)
Lower Green Trace — Corrected Measurement Data (dBuV)
Green Diamonds — Peak (pass)

Limit:

CE102 - Basic Curve

Test Results:
Pass

Figure 2.1-12 — CE102 — Ambient — LISN 2 (DC-)
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Table 2.1-5 - CE102 — Ambient — LISN 2 (DC-)

Peak Peak Peak
Frequency (dBuv) Limit Margin Results
(dBuV) (dB)
31.25kHz 43.20 84.10 -40.90 Pass
3.075MHz 23.18 60.00 -36.82 Pass

COMMERCIAL-IN-CONFIDENCE
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CE102 - Operational — LISN 1 (DC+)

Frequency Range Line Tested RBW Sweep Time
10kHz- 150kHz DC High 1kHz 1000 ms
150kHz- 10MHz DC High 10kHz 1000 ms

100
dBuv

T T o ,@ e
20
. i T : p
10kHz 100k ™ 10MHz
Frequency Line: Supply

Upper Green Trace — Test Limit (dBuV)
Lower Green Trace — Corrected Measurement Data (dBuV)

Green Diamonds — Peak (pass)

Limit:

CE102 - Basic Curve

Test Results:
Pass

Figure 2.1-13 — CE102 — Operational — LISN 1 (DC+)

COMMERCIAL-IN-CONFIDENCE
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Table 2.1-6 — CE102 — Operational — LISN 1 (DC+)

Peak P_ea_k Peal_(
Frequency (dBuv) Limit Margin Results
(dBuV) (dB)
62.75kHz 65.51 78.04 -12.53 Pass
125.25kHz 57.84 72.03 -14.19 Pass
187.5kHz 61.36 68.52 -7.16 Pass
250kHz 54.42 66.02 -11.61 Pass
312.5kHz 39.95 64.08 -24.14 Pass
375kHz 39.43 62.50 -23.07 Pass

COMMERCIAL-IN-CONFIDENCE
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CE102 - Operational — LISN 2 (DC-)

Frequency Range Line Tested RBW Sweep Time
10kHz- 150kHz DC Return 1kHz 1000 ms
150kHz- 10MHz DC Return 10kHz 1000 ms

100
dBuv

7K W WO W T T W

20

10kHz

Upper Green Trace — Test Limit (dBuV)
Lower Green Trace — Corrected Measurement Data (dBuV)

Green Diamonds — Peak (pass)

CE102 - Basic Curve

Limit:

i
100k

Frequency

Test Results:

Pass

Figure 2.1-14 — CE102 — Operational — LISN 2 (DC-)
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Table 2.1-7 — CE102 — Operational — LISN 2 (DC-)

Peak P_ea_k Peal_(
Frequency (dBuv) Limit Margin Results
(dBuV) (dB)
62.75kHz 66.42 78.04 -11.62 Pass
125.25kHz 58.59 72.03 -13.44 Pass
187.5kHz 62.58 68.52 -5.95 Pass
250kHz 55.92 66.02 -10.10 Pass
312.5kHz 42.13 64.08 -21.96 Pass
375kHz 40.09 62.50 -22.41 Pass

COMMERCIAL-IN-CONFIDENCE
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21.12 CE102 Test Setup Photos

Photo 2.1-1 — CE102 General Setup

Photo 2.1-2 — CE102 LISN Verification Setup
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Photo 2.1-3 — CE102 System Check Setup

Photo 2.1-4 — CE102 Ambient Setup
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Photo 2.1-6 — CE102 Test Setup — LISN 2 (DC-)
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&

2.1.13 Test Location and Test Equipment Used
The tests were carried out in New Brighton, MN using equipment listed below.
Test Area: SAC3
Table 2.1-8 — CE102 Equipment List
Device # Manufacturer Description Model Serial # C%adle Cal Date Cal Due
NBLE02652 | Rohde & Schwarz S'%L%‘ggﬁ; 9 SMY02 DEM277 | G | 07/31/2024 | 07/31/2025
NBLE02786 Keithley Micro-Ohmmeter 580 635342 G | 07/31/2024 | 07/31/2025
NBLE03489 Xantrex Powig\?‘fg‘(’)'/{’ DC | wpc4o-150 | Eoooosaszz | v n/a n/a
NBLE10466 Weinschel Attenuator, 20 dB 34-20-34 BR2651 B | 03/24/2025 | 03/24/2026
NBLE11428 Keysight Oscilloscope, 4-CH | MSO-X3104T | MY55440833 | G | 01/15/2025 | 01/15/2026
Technologies
NBLE11731 Solar LISN, 50 uH 8028‘2%‘5925' 21792414 | G | 0211312025 | 0211312027
NBLE11735 Solar LISN. 50 uH 8028‘3&'2925' 22179918 | G | 03117/2025 | 0311712027
NBLE11754 | Rohde & Schwarz Recei"gH; Hz-44 ESW44 103037 G | 10/01/2024 | 10/01/2025
NBLE11959 Keysight Waveform 33600A MY590005253 | G | 02/11/2025 | 02/11/2026
Generator

Cal Code G = Calibration performed by an accredited outside source.
Cal Code B = Calibration verification performed internally.

Cal Code Y = Passive Device, or Calibration not required when used with other calibrated equipment.

COMMERCIAL-IN-CONFIDENCE

Page 28 of 48



Document Number: NC721011486.1 | Issue: 1 .@

2.2 RE102 - Radiated Emissions Electrical Field
2.21 Specification Reference
MIL-STD-461G Section 5.18
2.2.2 Equipment Under Test and Modification State
As shown in §1.4 with modification state “0”, as noted in §1.6.
223 Test Voltage
28 VDC
224 Date of Test
29 May 2025 & 3-4 June 2025
22,5 Test Method

The EUT was set up in a semi-anechoic chamber and laid on a non-conductive support 5cm
above a copper ground plane table with a height of 90cm (+10cm). The EUT was placed 10cm
from the front edge of the ground plane while the stretched-out cable bundle was 10cm from
the front edge. Each measurement antenna had a height of 30cm above the ground plane
table and a measurement distance of 1m from the front edge of the routed cabling.

The EUT emission profile was made using a spectrum analyzer that utilized a peak detector for
the required frequency ranges. The peak data collected was compared to the applicable test
limits via software to determine pass or fail conditions. The test measurements were made in
both horizontal and vertical antenna orientation for all frequencies above 30 MHz.

2.2.6 Environmental Conditions

The EUT was evaluated within the temperature and humidity range of the EUT as specified by
the manufacturer. When the manufacturer does not specify climatic parameters for the EUT, all
tests are performed within the ambient temperature range of 20°C to 40°C and humidity range
of 30% to 80%.

COMMERCIAL-IN-CONFIDENCE Page 29 of 48
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2.2.7 Additional Observations

The frequency range investigated was 2 MHz to 18 GHz.

&

Measurements were made using BAT-EMC (2024.0.9.5) automated software. Reported level is
the actual level with all the correction factors factored in. Correction Factor column is for

informational purposes only.

2.2.8 Sample Computation (Radiated Emissions)

Measuring equipment raw measurement (dBuV/m) @ 30 MHz 20.0
Cable 2 0.24
TEMCO00011 (antenna) 18.70
Correction Factor (dB/m) 18.94
Reported Peak Final Measurement (dBuV/m) @ 30 MHz 38.94

2.29 Test Results

Test Summary: EUT recorded emissions were below the required limit.

Test Result: Pass

See data below for detailed results.

COMMERCIAL-IN-CONFIDENCE
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dBuV/m

2 MHz-18 GHz — System Verification

Antenna Antenna Antenna Step .
Frequency Range | pistance | Height | Polarization | RBW | size | SweepTime
2MHz- 10MHz im 1.2m N/A 10kHz 2.5kHz 1000 ms
10MHz- 20MHz m 1.2m N/A 10kHz 2.5kHz 150 ms
20MHz- 30MHz im 1.2m N/A 10kHz 2.5kHz 150 ms
30MHz- 200MHz im 1.2m N/A 100kHz 25kHz 150 ms
200MHz- 1GHz m 1.2m N/A 100kHz 25kHz 150 ms
1GHz- 18GHz im 1.2m N/A 1MHz 250kHz 15 ms
80
70
60 |
50 | ¥l
40 g
30 ¥
20 :
10 » :
: : ;
2MHz 10M 100M 1G 18GHz

Upper Green Trace — Test Limit (dBuV/m)
Lower Green Trace — Corrected Measurement Data (dBuV/m)
Green Diamonds — Peak (pass)
Green X's — Peak (fail)

Limit:

RE102-4 - lower limit -
limit for ground
applications

COMMERCIAL-IN-CONFIDENCE

Frequency

EUT Orientation:

N/A

Test Results:

Pass

Figure 2.2-1 — RE102 - System Verification
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Table 2.2-1 — RE102 - System Verification

Peak P_e a!( Peal_(

Frequency (dBuVim) (dIB-:‘:IIItm) N(I:ng)Ln Results
2.1MHz 16.14 24.00 -7.86 Pass
12MHz 16.83 24.00 -7.17 Pass
29.5MHz 16.84 24.00 -7.16 Pass
197MHz 26.76 29.88 -3.12 Pass
990MHz 39.38 43.87 -4.48 Pass
17.5GHz 65.56 68.76 -3.20 Pass

*Requirement is -6 dB +3 dB

COMMERCIAL-IN-CONFIDENCE
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2 MHz-18 GHz — Antenna Continuity Check

Antenna Antenna Antenna Step .
B EOE RE Distance Height Polarization —— Size SR UliE
2MHz- 10MHz im 1.2m Vertical 10kHz 2.5kHz 1000 ms
10MHz- 30MHz 1m 1.2m Vertical 10kHz 2.5kHz 150 ms
30MHz- 200MHz im 1.2m Vertical 100kHz 25kHz 150 ms
200MHz- 1GHz im 1.2m Vertical 100kHz 25kHz 150 ms
1GHz- 18GHz 1m 1.2m Vertical 1MHz 250kHz 15 ms
80
dBuV/m
70
(70 30 IR SOV S
50 bbb bl
40 B R
20 .. :
10 2
4 : H
2MHz 10M 100M 1G 18GHz
Frequency

Upper Green Trace — Test Limit (dBuV/m)
Lower Green Trace — Corrected Measurement Data (dBuV/m)

Green Diamonds — Peak (pass)
Green X’s — Peak (fail)

Limit:
RE102-4 - lower limit -

limit for g

round

applications

COMMERCIAL-IN-CONFIDENC

EUT Orientation:

N/A
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Figure 2.2-2 — RE102 — Antenna Continuity Check
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Table 2.2-2 — RE102 —Antenna Continuity Check

Peak P_e a!( Peal_(
Frequency (dBuVim) (dIB-:‘:IIItm) Nl(zrg)m Results
30MHz 43.86 24.00 19.86 N/A
200MHz 43.67 30.01 13.67 N/A
1GHz 59.48 43.95 15.52 N/A
18GHz 72.06 69.00 3.06 N/A
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2 MHz-18 GHz — Vertical — Ambient

Antenna Antenna Antenna Step .
Frequency Range | pistance | Height | Polarization | RBW | size | SweepTime
2MHz- 10MHz im 1.2m Vertical 10kHz 2.5kHz 1000 ms
10MHz- 30MHz m 1.2m Vertical 10kHz 2.5kHz 150 ms
30MHz- 200MHz im 1.2m Vertical 100kHz 25kHz 150 ms
200MHz- 1GHz im 1.2m Vertical 100kHz 25kHz 150 ms
1GHz- 18GHz m 1.2m Vertical 1MHz 250kHz 15 ms
80
dBuV/m
70
60 P
50
40
30
20
10
4 i
2MHz 10M 100M 1G 18GHz
Frequency
Upper Green Trace — Test Limit (dBuV/m)
Lower Green Trace — Corrected Measurement Data (dBuV/m)
Green Diamonds — Peak (pass)
Green X’s — Peak (fail)
Limit: EUT Orientation: Test Results:
RE102-4 - lower limit - N/A Pass

limit for ground
applications
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Figure 2.2-3 — RE102 — Vertical — Ambient
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Table 2.2-3 — RE102 — Vertical — Ambient

Frequency el Ei‘:‘:‘. MPaer:Ii(n Results
(dBuVim) | (gguvim) | (dB)

9.09MHz 14.76 24.00 -9.24 Pass
9.0925MHz 15.35 24.00 -8.65 Pass
23.1475MHz 14.78 24.00 -9.22 Pass
23.15MHz 14.78 24.00 -9.22 Pass
30.575MHz 15.12 24.00 -8.88 Pass
177.775MHz 17.86 28.99 -11.13 Pass
984.775MHz 24.20 43.82 -19.62 Pass
17.1305GHz 58.74 68.57 -9.83 Pass
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30 MHz-18 GHz - Horizontal — Ambient

Antenna Antenna Antenna Step .
B EOE RE Distance Height Polarization —— Size SR UliE
30MHz- 200MHz im 1.2m Horizontal 100kHz 25kHz 150 ms
200MHz- 1GHz m 1.2m Horizontal 100kHz 25kHz 150 ms
1GHz- 18GHz im 1.2m Horizontal 1MHz 250kHz 15 ms
80
dBuV/m
70
X038 A N A TN U0 O T A SN N SO O N U 10 A N SO N N O e '
3 ] ‘M’W J/#
50 /1 \,f V‘N ﬂx
. M il
..... ! o
e g J‘n J‘Il Laa
40 Lt e
L M ; W\M’%Mﬂ
st
30 i
20 s
J\M “ P o il v
Sy, ™ o i v
10l w e
oy Wi
i M o !
30MHz 100M 1G 10G 18GHz
Frequency
Upper Green Trace — Test Limit (dBuV/m)
Lower Green Trace — Corrected Measurement Data (dBuV/m)
Green Diamonds — Peak (pass)
Green X's — Peak (fail)
Limit: EUT Orientation: Test Results:
RE102-4 - lower limit - N/A Pass
limit for ground
applications

Figure 2.2-4 — RE102 - Horizontal — Ambient
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Table 2.2-4 — RE102 — Horizontal — Ambient

Frequency el Ei‘:‘:‘. MPaer:Ii(n Results
(dBuVim) | (gguvim) | (dB)
30.1MHz 14.70 24.00 -9.30 Pass
182.925MHz 18.16 29.23 -11.07 Pass
955.85MHz 24.31 43.56 -19.26 Pass
17.265GHz 59.48 68.64 -9.16 Pass
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2 MHz-18 GHz - Vertical — Operational

Antenna Antenna Antenna Step .
FEEIEI] REEE Distance Height Polarization —— Size SR UliE
2MHz- 10MHz im 1.2m Vertical 10kHz 2.5kHz 1000 ms
10MHz- 30MHz 1m 1.2m Vertical 10kHz 2.5kHz 150 ms
30MHz- 200MHz im 1.2m Vertical 100kHz 25kHz 150 ms
200MHz- 1GHz im 1.2m Vertical 100kHz 25kHz 150 ms
1GHz- 18GHz 1m 1.2m Vertical 1MHz 250kHz 15 ms
80
dBuV/m
70
60
50
40
30
20
10 i 2l
4 P
2MHz 10M 100M 1G 18GHz
Frequency
Upper Green Trace — Test Limit (dBuV/m)
Lower Green Trace — Corrected Measurement Data (dBuV/m)
Green Diamonds — Peak (pass)
Green X’s — Peak (fail)
Limit: EUT Orientation: Test Results:
RE102-4 - lower limit - Front Pass
limit for ground
applications

Figure 2.2-5 — RE102 - Vertical — Operational
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Table 2.2-5 — RE102 - Vertical — Operational

Frequency el Ei‘:‘:‘. MPaer:Ii(n Results
(dBuVim) | (gguvim) | (dB)

9.1125MHz 14.80 24.00 -9.20 Pass
9.115MHz 14.80 24.00 -9.20 Pass
23.7275MHz 14.52 24.00 -9.48 Pass
24.845MHz 14.39 24.00 -9.61 Pass
31.4MHz 16.19 24.00 -7.81 Pass
981.475MHz 24.72 43.79 -19.07 Pass
17.96225GHz 59.24 68.98 -9.74 Pass
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30 MHz-18 GHz — Horizontal — Operational

Antenna | Antenna Antenna Step .
B EOE RE Distance Height Polarization —— Size SR UliE
30MHz- 200MHz im 1.2m Horizontal 100kHz 25kHz 150 ms
200MHz- 1GHz 1m 1.2m Horizontal 100kHz 25kHz 150 ms
1GHz- 18GHz im 1.2m Horizontal 1MHz 250kHz 15 ms
80
dBuV/m
70
60
Y_‘
Pt
50 . L ]
p, ‘V"’Wi
40 ‘
. .v.F“""UNM
30 T
20 | "
L * W" JAA
10 ’W‘mw L
Ay #
4] i e ii :
30MHz 100M 1G 10G  18GHz
Frequency
Upper Green Trace — Test Limit (dBuV/m)
Lower Green Trace — Corrected Measurement Data (dBuV/m)
Green Diamonds — Peak (pass)
Green X's — Peak (fail)
Limit: EUT Orientation: Test Results:
RE102-4 - lower limit - Front Pass

limit for ground

applications

Figure 2.2-6 — RE102 - Horizontal — Operational
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Table 2.2-6 — RE102 - Horizontal — Operational

Frequency el Ei‘:‘:‘. MPaer:Ii(n Results
(dBuVim) | (gguvim) | (dB)
30.225MHz 16.18 24.00 -7.82 Pass
128MHz 16.51 26.14 -9.63 Pass
224 6MHz 11.99 31.01 -19.02 Pass
17.23625GHz 59.77 68.62 -8.85 Pass
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2210 RE102 Test Setup Photos

R

Photo 2.2-1 —- RE102 General Setup

Photo 2.2-2 — RE102 System Verification Setup
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Photo 2.2-4 — RE102 Ambient Setup
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Photo 2.2-6 — RE102 Test Setup — 30 — 200 MHz
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Photo 2.2-7 — RE102 Test Setup — 200 MHz — 1 GHz

R
e

'-— [
N
B = -

Photo 2.2-8 — RE102 Test Setup — 1 - 18 GHz
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&

2.2.11 Test Location and Test Equipment Used
The tests were carried out in New Brighton, MN using equipment listed below.
Test Area: SAC3
Table 2.2-7 - RE102 Equipment List
Device # Manufacturer Description Model Serial # C%adle Cal Date Cal Due
NBLE02355 Tensor Ame””;gﬁf MHiz- 4106 2014 G | 0812812024 | 082812026
NBLE02786 Keithley Micro-Ohmmeter 580 635342 G | 07/31/2024 | 07/31/2025
NBLEO3346 | Electro-metrics A”te’;%%’ ,\B/l'lj‘z’” 20- 6912 635 G | 0611212023 | 06/12/2025
NBLE10305 |  AH Systems A”te””aéﬁfe 18 1 sas-200/571 371 G | 0311812025 | 0311812027
NBLE10985 Agilent Preamplifier, 0.1- 8447D 2443M04180 | B | 0111312025 | 0111312026
Technologies 1300 MHz
Ametek CTS
NBLEI1S00 | Aok, Power Supply XHR33-33 | 1725A02285 | Y N/A N/A
WRLE11519 | Com-Power Corp. Pm”z‘ﬂ'geé’l_fzoo PAM-118A | 18040002 | B | 01/23/2025 | 01/23/2026
NBLE11731 Solar LISN, 50 uH 8028‘2%'8925' 221792414 | G | 0211312025 | 0211312027
NBLE11735 Solar LISN, 50 uH 8028‘2&'2925' 22179918 | G | 03/17/2025 | 031772027
NBLE11754 | Rohde & Schwarz Recei"grl’_l; Hz-44 ESW44 103037 G | 10/01/2024 | 10/01/2025
NBLE11814 | Rohde & Schwarz | Si9nal Generator, 8 | oy s 4008 107016 G | 09272024 | 09/27/2025
kHz-50 GHz
Antenna, Active
NBLET1887 |  Schwarzbeck | SRS DO, | vawp o243 01602 B | 05292025 | 05/31/2027

Cal Code G = Calibration performed by an accredited outside source.
Cal Code B = Calibration verification performed internally.

Cal Code Y = Passive Device, or Calibration not required when used with other calibrated equipment.

COMMERCIAL-IN-CONFIDENCE

Page 47 of 48



Document Number: NC721011486.1 | Issue: 1 .@

3 Accreditation, Disclaimers and Copyright

TUV SUD America Inc.’s reports apply only to the specific sample tested under stated test
conditions. It is the manufacturer’s responsibility to assure the continued compliance of
production units of this model. TUV SUD America, Inc. shall have no liability for any
deductions, inferences or generalizations drawn by the client or others from TUV SUD

America, Inc.’s issued reports.

This report is the confidential property of the client. As a mutual protection to our clients, the
public and TUV SUD America, Inc., extracts from the test report shall not be reproduced,

except in full without TUV SUD America, Inc.’s written approval.

This report must not be used to claim product certification, approval, or endorsement by
A2LA, NIST, or any agency of the federal government.

STATEMENT OF MEASUREMENT UNCERTAINTY — Immunity

The data and results referenced in this document are accurate. The reader is cautioned that
there is some measurement variability due to the tolerances of the test equipment that can
contribute to a nominal product measurement uncertainty. Furthermore, component
differences and manufacturing process variability of production units similar to that tested
may result in additional product uncertainty. If necessary, refer to the test lab for the actual
measurement uncertainty for specific tests.

STATEMENT OF MEASUREMENT UNCERTAINTY — Emissions

The test system for conducted emissions is defined as the LISN, tuned receiver or spectrum
analyzer, and coaxial cable. This test system has a measurement uncertainty of +3.30 dB. The
test system for radiated emissions is defined as the antenna, the pre-amplifier, the spectrum
analyzer, and the coaxial cable. This test system for 30-1000 MHz has a measurement
uncertainty of +5.88 dB and above 1 GHz a measurement uncertainty of +4.47 dB. The
measurement uncertainty values for conducted and radiated emissions meet the requirements
as expressed in CISPR 16-4-2. The equipment comprising the test systems is calibrated on an
annual basis.

TEST EQUIPMENT

All measurement instrumentation is traceable to the National Institute of Standards and
Technology and is calibrated to meet test method standard requirements and/or
manufacturer's specifications.
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